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Mission Statements 
 

The mission of the Department of the Interior is to protect and provide 
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protect water and related resources in an environmentally and 
economically sound manner in the interest of the American public. 
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Chapter 1: Introduction and Background 
Information 

1.1 Introduction 

The Bureau of Reclamation (Reclamation) has identified unacceptable structural deficiencies 
associated with the C Canal Flume (C Flume) within the Klamath Reclamation Project (Klamath 
Project). A 2013 inspection under Reclamation’s special inspection program for urban canals 
resulted in a Category 1 recommendation, which requires the Klamath Irrigation District (KID) to 
repair and/or replacement of the deteriorated beams, columns, and other structural members of the C 
Flume. 
 
This Environmental Assessment (EA) analyzes the potential environmental impacts of correcting the 
deficiencies of the C Flume. The EA has been prepared in accordance with the National 
Environmental Policy Act (NEPA) (42 U.S.C. §4321 et seq.), the Council on Environmental Quality 
Regulations for implementing the Procedural Provisions of NEPA (40 Code of Federal Regulations 
(CFR) Parts 1500-1508), and the Department of the Interior regulations for the Implementation of 
the NEPA (43 CFR Part 46). If there are no significant environmental impacts identified as a result 
of the analyses, a Finding of No Significant Impacts (FONSI) can be signed to complete the NEPA 
compliance process. This EA will also be used to inform Reclamation’s decision-making within the 
contracting process associated with repayment costs of replacing the C Flume. 

1.2 Background 

The C Flume, a 4,200 foot long elevated concrete segment of the C Canal, facilitates delivery of 
water from Upper Klamath Lake (UKL) to approximately 22,000 acres of farmland within the 
Klamath Project located in Klamath County, Oregon (see Figure 1-1 for maps and Appendix A for 
pictures). The C Flume was originally constructed in 1909 as a wood structure, and then replaced in 
1922 with the existing concrete structure. The existing C Flume is comprised of precast concrete U-
shaped sections that have been joined by simple push-together joints. The superstructure and precast 
substructure were placed on the original foundations. Numerous repairs have been made to the C 
Flume since 1922, including sealing cracks, reinforcing portions of the longitudinal beams with steel 
members, and most recently in 2013 and 2014, installing temporary wood and steel shoring for some 
of the beam sections. 
 
The C Flume crosses beneath the Burlington Northern Santa Fe Railway (BNSF) railroad line, 
crosses over Oregon State Highway 39, and spans the Lost River Diversion Channel (LRDC). BNSF 
constructed the railway overpass in 1930, pursuant to an agreement with Reclamation. The portion 
of the C Flume crossing the highway was modified after the original construction date. 
 
Although a Federal Reclamation facility, the C Flume is operated and maintained by KID. Since 
1955, KID has been responsible for the operation and maintenance (O&M) of the C Flume, pursuant 
to Reclamation Contract 14-06-200-3784, dated November 29, 1954. In early 2013, KID retained 
Adkins Engineering, LLP (Adkins) to perform an engineering assessment on the structure. Adkins 
had just completed the inspection, identifying more than 1,200 locations along the structure that 
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needed to be addressed, when Reclamation initiated a special inspection of the facility in February 
2013. Reclamation’s special inspection likewise identified deficiencies in the facility, including 
concrete degradation, cracking, and flaking; metal loss and loss of strength; and sagging beams 
leading to load carrying capacity concerns and facility leakage. Based on these findings, in July 
2013, Reclamation issued a Category 1 recommendation, requiring KID to perform engineering 
analysis and complete permanent repairs and/or a replacement to the structure. 
 
In order to stabilize the structure until completion of permanent repairs and/or a replacement, KID, 
Adkins, and Reclamation developed and implemented a plan for temporary wood shoring for the C 
Flume prior to the 2013 irrigation season. This temporary wood shoring was replaced with steel 
shoring prior to the 2014 irrigation season. KID also developed, and Reclamation approved, an 
emergency response plan for operation of the C Flume, which included regular inspections and 
modified operation of the facility at reduced water levels. These interim measures do not, however, 
eliminate the freeze-thaw action that continues to degrade the structure and create a potential risk of 
failure.  

1.3 Location 

The upstream end of the existing C Flume is located approximately 370 feet southwest of the C-G 
Canal, one-third of a mile east of Highway 39, and one-half mile north of the LRDC (see Figure 1-
1). The downstream end of the flume is approximately 925 feet west of Highway 39 and 380 feet 
south of the LRDC.  

The proposed replacement pipe (combination of a siphon and elevated pipe) would be 
approximately 4,200 feet long. The end of the project will remain approximately in the same 
location as the existing configuration.   

The proposed replacement pipe would be located within the existing C Flume right-of-way (ROW), 
which is owned by Reclamation in fee title. The width of the ROW varies from 150 feet wide at the 
northeast end, to 300 feet wide at the southwest end. The replacement structure will be entirely 
located within the ROW. Temporary construction access, staging areas, and material storage yards 
will be located either within or adjacent to the ROW. 

The replacement pipe would be located within the boundaries of existing lands owned in fee by 
Reclamation and in connection with the original structure way for the C Flume. Below is the 
description of the general location: 

 Southeast Quarter of the Northwest Quarter, the Northeast Quarter of the Southwest Quarter, the 
Northwest Quarter of the Southwest Quarter, and the Southwest Quarter of the Southwest 
Quarter of Section 30,  all in Township 39 South, Range 10 East, Willamette Meridian; 

 
 Southeast Quarter of the Southeast Quarter of Section 25, Township 39 South, Range 9 East, 

Willamette Meridian; and 
 
 Northeast Quarter of the Northeast Quarter of Section 36, Township 39 South, Range 9 East, 

Willamette Meridian 
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Figure 1-1 General Maps; Current and Proposed Locations 
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1.4 Need for the Proposal 

The purpose of the Proposed Action is to address the 2013 Category 1 recommendation for the 
repair and/or replacement of the C Flume. Action is needed to protect human health, safety, and 
property from the deteriorating structure and allow Reclamation to continue to satisfy its 
contractual obligations to Klamath Project water users by delivering water to approximately 
22,000 acres of irrigated land within the Klamath Project. 

1.5 Decision to be Made 

Reclamation will decide whether to authorize KID to construct a proposed replacement structure 
to the existing C Flume, in satisfaction of the Category 1 recommendation. This decision will be 
made based on this EA, and the engineering designs and specifications submitted by KID under 
an MP-620 form, which is required for additions or alterations to Reclamation-owned facilities. 
Reclamation may also elect to advance funds to KID to cover a portion of costs in connection 
with the repair and/or replacement of the C Flume, and enter into a repayment contract with KID 
for the corresponding construction costs and repayment of such funds.  

1.6 Authority 

The Klamath Project was authorized by the Secretary of the Interior on May 15, 1905, under the 
Reclamation Act of 1902 (32 Stat. 388).  

KID is obligated under article 7(b) of Contract 14-06-200-3784 to promptly make any and all 
repairs to the transferred works, including the C Flume, which in the opinion of the Secretary of 
the Interior, are necessary for the proper preservation of the facility. 

Reclamation would review and approve engineering designs and specifications submitted by 
KID for the replacement structure, pursuant to a MP-620 form (a form used by transferred works 
operating entities in obtaining Reclamation’s approval for additions or alterations to 
Reclamation-owned facilities in the Mid-Pacific Region). Reclamation’s prior approval is 
required for all work to be performed by KID under the proposed activities. Reclamation would 
inspect all ongoing and completed work to determine it is consistent with authorized designs and 
specifications.  

Title IX, Subtitle G, Section 9603 of the Omnibus Public Land Management Act of March 30, 
2009 (Pub. L. 111-11; 43 U.S.C. §510b) authorizes the Secretary of the Interior to advance 
federal funds to a non-federal operating entity for performing extraordinary maintenance on 
Federal Reclamation facilities, and to enter into a contract for the repayment of such funds. 

1.7 Regulatory Compliance Laws 

Compliance with the following laws and regulations would be required prior to and during 
implementation of the Proposed Action. Permits and approvals would be required from a number 
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of agencies and are summarized in Table 1-1.  

National Environmental Policy Act (42 U.S.C. § 4321 et seq.) 

Under the National Environmental Policy Action (NEPA), federal agencies must consider and 
disclose the environmental consequences of proposed major actions. The spirit and intent of 
NEPA is to protect and enhance the environment through well-informed federal decisions, based 
on sound science. NEPA is premised on the assumption that providing timely information to the 
decision-maker about the potential environmental consequences of proposed actions would 
improve the quality of federal decisions. Thus, the NEPA process includes the systematic 
interdisciplinary evaluation of potential environmental consequences expected to result from 
implementing a proposed action. 

Endangered Species Act (16 USC. 1531 et seq.; 50 CFR Parts 17 and 222) 

The Endangered Species Act (ESA) requires Federal agencies to ensure that any action they 
authorize, fund, or carry out is not likely to jeopardize the continued existence of any listed 
species (according to the lists maintained by the United States Fish and Wildlife Service 
(USFWS) and the National Marine Fisheries Service (NMFS)) or result in the destruction or 
adverse modification of habitat critical to such species’ survival. To ensure against jeopardy, 
each Federal agency must consult with the USFWS and/or NMFS. 

Clean Air Act (42 U.S.C. §7401 et seq.) 

The principal federal law protecting air quality is the Clean Air Act (CAA), which is enforced by 
the Environmental Protection Agency (EPA) but administered by the Oregon Department of 
Environmental Quality (ODEQ). Section 176(c) of the CAA (42 U.S.C. §7506(c)) requires any 
entity of the Federal Government that engages in, supports, or in any way provides financial 
support for, licenses or permits, or approves any activity to demonstrate that the action conforms 
to the applicable State Implementation Plan (SIP) required under Section 110 (a) of the CAA (42 
U.S.C. §7401(a)) before the action is otherwise approved.  

Clean Water Act (33 U.S.C. §1251 et seq.)  

The Clean Water Act (CWA) strives to “restore and maintain the chemical, physical, and 
biological integrity of the Nation’s water.”  If water quality is potentially affected by a proposed 
action, a National Pollutant Discharge Elimination System (NPDES) permit (administered by the 
states) under Section 402 of the CWA is required. If a project has the potential to result in 
placement of materials into waters of the United States, a Dredge-and-Fill permit under Section 
404 of the CWA would be required from the U.S. Army Corps of Engineers (USACE). Prior to 
issuances of either a NPDES or Dredge-and-Fill permit, certification under Section 401 of the 
CWA (as it relates to States and Tribes review and approval of the proposed action) would be 
also required.  

Federal Migratory Bird Treaty Act of 1918 (16 U.S.C. §§ 703-712) 
 
The Federal Migratory Bird Treaty Act (MBTA) prohibits the take, harm, or trade of any 
migratory bird species, including owls, hawks, and other birds of prey, and requires that a federal 
agency must have a policy in place to prevent harm to such species as a result of that agency’s 
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actions. The U.S. Fish and Wildlife Service (USFWS) is the agency charged with administering 
and enforcing the MBTA. A 1972 amendment to the act included owls, hawks, and other birds of 
prey. 

National Historic Preservation Act (P.L. 89-665), as amended (Public Law 95-515) (54 USC 
§ 300101 et seq.) 
 
The National Historic Preservation Act of 1966 (NHPA) requires federal agencies to consider 
historic preservation values when planning their activities. Each federal agency must establish a 
preservation program for identifying, evaluating, and protecting properties under its ownership 
or control that are eligible for listing on the National Register of Historic Places. 54 USC § 
306108, commonly known as Section 106 of the NHPA, requires federal agencies to take into 
account the effects of their undertakings on historic properties. Through the Section 106 process, 
outlined at 36 CFR Part 800, federal agencies identify historic properties potentially affected by 
an undertaking, assess the effect of the undertaking on historic properties, and seek ways to 
avoid, minimize, or mitigate any adverse effects on historic properties.  

State of Oregon Limited License (O.R.S. § 537.143) 

A limited license provides temporary authorization from the Oregon Water Resources 
Department (OWRD) to divert and use water in the State of Oregon for a short-term or fixed 
duration for certain beneficial uses such as general construction.  
 
State of Oregon Scientific Taking Permit (O.A.R. 635-007-0900)  

A scientific taking permit is required by the State of Oregon Department of Fish and Wildlife 
(ODFW) to capture or handle marine and freshwater fish and shellfish and other marine 
invertebrates for scientific or educational purposes from the waters of Oregon. All Scientific 
Taking Permits are issued on an annual basis and expire on or before December 31 of the year 
issued. 
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Table 1-1 Required Permits/Approvals 
 

Agency Permit/Approval 
 BNSF Potential temporary access/railroad control plan; 

anticipated to be obtained by Reclamation by 
February 2016 

 USACE CWA Section 404 permit (Non-Reporting 
Nationwide Permit (NWP) No. 3 (Maintenance)); 
acquired by Reclamation on May 9, 2014, and pre-
certified under CWA Section 401. 

 USFWS Endangered Species Act Section 7 consultation on 
Lost River and shortnose suckers; Reclamation has 
determined the potential impacts of the Proposed 
Action is within the scope of analysis of the 2013 
Biological Opinion for operation of the Klamath 
Project and has requested USFWS concurrence. 
USFWS provided concurrence on December 15, 
2015. 

ODEQ CAA Air Quality Discharge permit; contractor 
potentially required to obtain permit from DEQ 
prior to construction. 

ODEQ CWA Section 402 NPDES permit; acquired 
confirmation of coverage on October 22, 2015. 

ODFW Scientific Take Permit (OAR 635-007-0910); 
Reclamation acquired concurrence on proposed 
application plan and eligible to apply for the permit 
no earlier than January 2016. 

ODOT ODOT permit to occupy or perform operations 
upon a state highway for temporary access and 
staging area use; acquired by Reclamation on 
February 14, 2015. Traffic control plan approval to 
be obtained by KID or its contractor prior to work 
commencing.  

OWRD Limited license for use of water for fugitive dust 
control mitigation measures; anticipated to be 
acquired by Reclamation in December 2015. 

SHPO Cultural resources and historic properties related to 
NHPA Section 106 compliance; a Memorandum of 
Agreement (MOA) to resolve the adverse effect to 
the C Flume was executed between Reclamation 
and the Oregon State Historic Preservation Officer 
on December 10, 2015. 
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Chapter 2: Alternatives 
This EA analyzes two alternatives including the No Action Alternative and the Proposed 
Action. The No Action Alternative reflects conditions without the Proposed Action and serves 
as a basis of comparison for determining potential effects to the human environment as a result 
of implementing the Proposed Action. 

2.1 Alternative 1 – No Action  

Under the No Action Alternative, Reclamation would: not authorize KID to construct the 
proposed replacement structure; or for modification or alterations to the C Flume nor advance 
federal funds to KID for a portion of the work and execute a contract with KID for repayment of 
such funds. No improvements would be made to the existing structure; however, annual O&M 
activities for the C Flume would continue to occur as in the past. Reclamation considers the No 
Action Alternative to be unacceptable for the long-term due to human, health, and safety risks. 

2.2 Alternative 2 – Proposed Action (Preferred Alternative) 

Under the Preferred Alternative, Reclamation would: review and approve the engineering 
designs and specifications submitted by KID and authorize KID to modify or alter the facility by 
undertaking construction actions to correct the C Flume Category 1 recommendation. 
Additionally, Reclamation would advance KID federal funds for a portion of the cost of the work 
and enter into a contract with KID for repayment of such funds. KID would replace the existing 
C Flume facility with a buried pipeline. The new facility would include approximately 3,600 feet 
of a 10-foot diameter buried pipe, 200 feet of an elevated steel pipe structure spanning over the 
Lost River Diversion Channel (LRDC), and 500 feet of elevated pipe south of the LRDC with a 
total length of approximately 4,300 feet. The elevated portion would be constructed of steel 
(AWWA C200) and the underground pipe would be made of either steel (AWWA C200), steel 
reinforced polyethylene (SRPE), or high density polyethylene (HDPE).  

Construction of the new facility is proposed to occur on both sides of the existing structure and 
construction activities would allow the existing C Flume to remain in service until the end of the 
2017 irrigation season (October 2017). Construction activities would be conducted using 
standard heavy machinery including, but not limited to:  

• bulldozers  
• trackhoes  
• backhoes  
• compaction equipment   
• dump trucks 
• cranes   
 
Equipment would access the construction site from Highway 39 and either Reclamation’s 
existing access roads or temporary construction easements obtained from adjacent landowners. 
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In the case of temporary construction easements with the adjacent landowners, equipment would 
access the construction site via existing driveways and farm roads, with one exception. A 
temporary access road, 16-feet wide, is proposed to be constructed with a gravel base on the east 
side of the BNSF railway ROW, running approximately 1,600 feet in length. This proposed road 
would connect Reclamation’s existing access road on the north side of the LRDC to 
Reclamation’s fee title land for the existing flume. The footprint of this road would cover 
approximately one acre of land. This access road would be removed upon completion of 
construction and the land would be converted as close to pre-construction conditions as 
practicable. 

Staging areas for material, vehicles, and equipment would be established within Reclamation’s 
fee title land for the existing flume, with two exceptions as described below and shown on the 
maps in Figure 1-1. 

1. A staging area, covering approximately 1.1 acres, would be located within the northern 
portion of ODOT’s existing gravel stockpiling area to the west of Highway 39 and 
immediately south of the LRDC. A permit has been obtained from ODOT to utilize this area.  

2. At the northern end of the proposed temporary access road to be constructed as described 
above, a staging area covering approximately one acre, would be located within the 
agricultural field, adjacent to Reclamation’s fee title land for the existing C Flume. 

 
If the construction contractor deems it necessary to establish additional staging areas outside 
Reclamation’s fee title land for the existing C Flume, such additional staging areas would be 
established to avoid mature shrub and tree vegetation. All staging areas would be a minimum of 
150 feet from the LRDC, and/or containment measures would be provided for to protect against 
accidental fuel spills, erosion, etc.  An Erosion and Sediment Control Plan (as shown in 
Appendix B) would be included in the KID Contracting Documents and would be carried out by 
KID or its contractor. KID or its contractor would also develop a Hazardous Materials Control 
Plan which would follow Reclamation’s Safety and Health Standards.  

Where the pipe is proposed to cross the LRDC, a wasteway structure would be constructed to 
release water from a siphon in the event of an emergency or high flow event. This type of 
configuration already exists on the existing LRDC crossing. Additional drains would also be 
installed at the low point and in various locations to allow the siphon pipe to be flushed, cleaned, 
and inspected at the beginning and the end of the irrigation season. 

Access ports would be installed along the entire length of the siphon at intervals of 
approximately 500 feet. These ports would be provided with flanged watertight seals to ensure 
adequate pressure is maintained within the pipe system. The ports would also be fitted with 
security locks to prevent unauthorized entry. In addition, pressure relief valves would be 
provided throughout the pipe and in the bottom of the pipe, to relieve pressure from high 
groundwater (that may arise from under the buried pipe) when pressure differentials exceed 
designated thresholds during the off irrigation season when the pipe is empty.    

Under the construction schedule proposed by KID, work on the replacement structure would be 
complete by the end of April 2018, in time for operation during that year’s irrigation season. All 
remaining work would take place from April 2018 to October 2018.  
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Replacement of the Flume would occur in three phases:  

Phase 1 – Construction and on-season work including installation of the replacement pipe, 
LRDC crossing, and associated components (turnouts, drains and tie-ins, including all 
parallel work and the LRDC crossing) would occur January 2016 to November 2016.  

Phase 2 – Installation of the proposed pipe would continue from November 2016 to April 2018 
(including all work crossing the existing flume, tie-ins at each end, and connection of 
all turnouts). 

Phase 3 – Demolition and removal would take place from April 2018 to October 2018 (including 
site restoration). 

Control Plans 

In addition to meeting all Reclamation Safety and Health Standards, KID or its contractor would 
be responsible for developing and implementing the following mitigation and control (or similar) 
plans to reduce and or eliminate potential environmental impacts as a result of implementation of 
the Proposed Action: 

• Erosion and Sediment Control Plan  
• Hazardous and Toxic Materials Control Plan  
• Traffic Control Plan 
• Spill Prevention Control and Countermeasure Plan 
• Fugitive Dust Control Plan  

 

In addition to those plans listed above, Reclamation would be responsible for administering the 
LRDC Dewater Fisheries Salvage Plan.   

2.2.1 Phase 1 and Phase 2 - Installation 
• Excavate a trapezoidal trench parallel to the existing C Flume, approximately 22 feet wide at 

the top, 10 feet wide at the bottom, and approximately six (6) feet deep. This trench would 
be approximately 2,600 feet and on the north-side approximately 1,700 feet on the south-
side of the existing C Flume. The new 10-foot diameter pipe would be installed along the 
entire length of the excavated trench and would require three (3) feet of cover to meet frost 
depth requirements and to be capable of a minimum of H-20 traffic loads at identified 
crossing locations as identified by the American Association of State and Highway 
Transportation Officials (note: H-20 is a calculation of pounds per square inch depending on 
number of axles or by a formula resulting in load over area).   

 
o Total excavation for the proposed pipe is expected to be approximately 15,000 cubic 

yards (CY). Material from the excavation may be used to backfill and cap over the pipe. 
It is anticipated that all excavated material would be used on site or disposed of at 
authorized disposal facilities as approved by Reclamation.   

 
• At the upstream end, the existing concrete canal would be saw cut at the transition to the 

existing facility. This existing concrete canal material would be removed and recycled into 



C Canal Flume Replacement          17                 Environmental Assessment – December 2015  

construction as outlined in the demolition plans, which are to be developed by the engineer 
at a later date, but prior to construction.  

 
• A new 100-foot long concrete canal would be constructed from the existing C Canal to a 

transition structure, connecting this new canal to the replacement pipe structure. The 
transition structure connecting the canal to the pipe would be similar in size and nature to 
the existing transition from C Canal to the C Flume, except that the new transition would be 
from canal to a pipe, rather than canal to a flume. Construction of this canal-to-pipe 
transition structure would occur after the replacement pipe is ready for operation and during 
the off-irrigation season (generally from October through March), so that the connection can 
be completed without interrupting irrigation service. 

 
● To assist with the transitions to and from the various crossings (e.g., railroad, highway, and 

LRDC) and transition of elevations fittings would be installed under the pipe to assist in 
aligning the pipe to be parallel to and offset approximately 20 feet south from the south edge 
of the existing facility.  

 
o The canal-to-pipe transition structure would be provided with a control radial gate and 

will have trash rack openings of approximately eight (8) to ten (10) inches. KID would 
periodically clean debris off of the rack. Safety measures such as a ladder, warning 
signage, fencing, and a floating cable anticipated to be installed at the canal-to-siphon 
structure. 

 
● The 10-foot diameter pipe would be buried approximately six (6) feet deep (in most areas 

except the highway crossing), allowing the crest of the pipe to be backfilled and capped with 
approximately three (3) feet of material resulting in a berm approximately 7-feet tall.  The 
capping material may be recycled concrete from the demolition of the existing C Flume.   

 
• Due to the types of crossings (e.g., railroad, highway, and the LRDC) the proposed pipe 

trench depth and the estimated amount of backfill may vary. This condition is also true for 
the various transition points along the proposed pipe route. 

 
• Railroad Crossing: 
 

o At the intersection with the BNSF railway line, approximately 2,000 feet southwest of 
the initial starting point of replacement structure; pipe will be installed under the 
existing trestle bridge.  

 
o The pipe alignment under the BNSF trestle would follow the existing alignment of the 

C Flume and would be located in order to fit between the existing trestle abutments 
after the demolition of the existing C Flume structure.  

 
o The pipe would be a minimum of 10 feet from the existing trestle abutments, and 

excavation for the pipe would not expose the trestle abutment footings. 
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o Excavation in this area would consist of approximately 400 CY of excavation and 
possible installation of temporary shoring for the purpose of supporting railroad 
trestles. Following installation, the pipe would be covered with fill material resulting in 
a berm. 

 
• Highway 39 Crossing: 
 

o The C Flume currently crosses over Highway 39, which is maintained by ODOT. 
KID’s proposed replacement structure would cross under Highway 39. The pipe at this 
location would be fully buried, and covered with a concrete fill mixture.  

 
o At the highway crossing, excavation would entail a square trench approximately 13 feet 

deep and 13 feet wide. 
 

o The pipe would be fully buried in order to provide a minimum of three (3) feet of cover 
between the pipe and the highway roadbed. 

 
o This section of pipe would be buried and encased in controlled-density fill (CDF) 

slurry. The CDF will be reinforced with #4 rebar and concrete.  
 
• LRDC Crossing:  
 

o At the junction of the LRDC, the new facility would cross the LRDC on the north-side 
of the existing C Flume structure. 

 
o A 200-foot long elevated pipe would span the LRDC with one center supporting pier 

(consisting of six (6) piles) installed within the existing concrete liner in the prism of 
LRDC. The six (6) pipe piles will be driven to capacity in the bottom of the channel 
and capped with a cast in place concrete pile cap. The concrete pile cap will be 
approximately 17’ 3” x 14’ 8” x 5’ 0” thick. The bottom of the cap will reside a few 
inches into the normal water level. 

 
o The six (6) steel piles in the center of the LRDC would be installed by cutting the 

existing concrete liner, installing the piles, and then backfilling the liner with concrete 
that would be hauled in from off-site. These steel piles may be covered with approved 
protective coating to ensure durability. 

 
o A supporting pier (consisting of three (3) piles each) for this spanned section of pipe 

would be installed, on each side of the LRDC. 
 

o A temporary crane pad (twenty [20] feet by ninety [90] feet) with approximately 200 
CY of approved aggregate material (crushed rock) would be placed in the prism of the 
LRDC to enable the contractor to maneuver a crane that would be used to install the 
permanent piles in both the embankments and center of the LRDC.  
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o Two coffer dams would be installed in a “U” shape within the prism of the LRDC to 
further isolate water from the work area. The work area would include the area around 
the crane pad, all or a large portion of the existing concrete liner, and the areas along 
the embankment where new piles would be driven. The coffer dams may be constructed 
using heavy plastic bladder dams and or through the use of a plastic tarp-like material 
anchored in place with a total of 90 CY of crushed rock (45 CY per coffer dam). The 90 
CY of crushed rock would originate from a Reclamation-approved site and would not 
contain recycled asphalt or concrete materials due to potential contamination concerns. 
The coffer dams would be placed in the LRDC prism and then removed within three 
weeks of completion of the pipe structure spanning the LRDC. Coffer dams would be 
constructed of non-erosive material, such as concrete jersey barriers, sand and gravel 
bag dams, or water bladders. Constructing a coffer dam by pushing material from 
LRDC bed or banks would not occur. The coffer dams would include sand and gravel 
bag dams which would be lined with a plastic liner or geotextile fabric to reduce 
permeability and prevent sediments and/or construction materials from entering the 
channel.  

 
Construction activities within the LRDC would commence in November 2016. Prior to 
beginning construction work, the LRDC would be dewatered for approximately two 
weeks through a coordinated effort by Reclamation, KID, ODFW, USFWS and 
Tulelake Irrigation District  

 
o Temporary Fill Materials: Crane pad aggregate and all materials associated with the 

water isolation barriers would be removed within three weeks of completion of 
construction of the replacement pipe across the LRDC. Sediment barriers along the 
embankments of the LRDC would be removed within 24 months to allow for bank 
stabilization and to reduce sediment transport into the LRDC during winter and spring 
months.  

 
o Permanent Materials: Six steel piles and new concrete placed in the existing concrete 

liner would be the only permanent fill associated with the proposed project. 
 
• Prior to construction, but after dewatering of the LRDC on or around November 2016, 

Reclamation fisheries biologists would enter the LRDC to conduct fish salvage activities as 
outlined in Appendix C and as coordinated with ODFW and USFWS. 

 
• Temporary water isolation barriers (anticipated to be sandbags and sediment fences) would 

be placed along the perimeter of the work area within the LRDC prism (see Appendix D 
indicating the location of the coffer dams/water isolation features). 

 
• Additional temporary sediment control barriers would be installed along the embankments 

of the LRDC and within the LRDC prism to further assist with dewatering the work area 
and to reduce turbidity in the remaining 0.5-1 feet of water anticipated to be present in the 
channel.  
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2.2.2 Phase 3 – Demolition and Removal 
• After all of the siphon pipe, LRDC crossing, and transition structures are installed and 

completed, the existing C Flume structure would be demolished and the concrete crushed 
and used as fill over the siphon pipe.  

 
• During the demolition phase (April 2018 through October 2018), removal of the existing C 

Flume structure across the LRDC would consist of constructing a temporary debris 
containment structure which would  be constructed under the existing flume bridge to catch 
all small and large diameter debris from demolition of the existing superstructure (concrete 
tubs, steel beams, etc.). During the demolition phase, the LRDC would not be dewatered. 
The existing piers and foundations for the existing bridge would not be removed.  

 
•  It is anticipated that all excavated material would be used on site. 
 
• No excavation or debris spoils would be placed outside the project vicinity or in any 

wetlands that may neighbor the project vicinity.  
 
• All other demolition material (e.g., rebar, steel beams from bridge, etc.) would be hauled off 

site for disposal at an authorized commercial facility or recycled. 
 
• Following construction, all disturbed areas of the site would be treated with soil stabilization 

measures and seeded with native species.  

2.3 Alternatives Considered and Eliminated from Further Study 

As part of the feasibility study prepared by Adkins (Adkins 2014) for KID, alternatives were 
developed according to considerations established for the study. These alternatives were evaluated on 
technical merit and eliminated from further evaluation in the feasibility study. 
• Alternate I: Pipe Siphon Option (350 cubic feet per second (cfs))  
• Alternate II: Pipe Siphon Option with Canal Extensions (350 cfs)  
• Alternate Ill: Elevated Concrete Flume Option (350 cfs)  
• Alternate IV: Elevated Concrete Flume Option with Canal Extensions (350 cfs)  
• Alternate V: Pipe Siphon Option with Canal Extension and Highway 39 Re-construction 

(350 cfs)  
• Alternate I-a: Pipe Siphon Option (450 cfs)  
• Alternate II-a: Pipe Siphon Option with Canal Extensions (450 cfs)  
• Alternate Ill-a: Pipe Siphon Option with Canal Extensions (450 cfs)  
• Alternate IV-a: Elevated Concrete Flume Option with Canal Extensions (450 cfs)  

Alternate V-a: Pipe Siphon Option with Canal Extension and Highway 39 Re-construction 
(450 cfs)   

 

The KID board of directors voted during project development to pursue Alternative V as the 
primary replacement option. However, Alternative II was designated as a backup alternative. 
During design development and review, the current Alternative is a combination and hybrid of 
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these options. KID opted for the hybrid alternative to assist in reducing overall project costs. 

Chapter 3: Affected Environment & 
Environmental Consequences 
This chapter describes the affected environment and evaluates the environmental consequences 
of the Proposed Action and implementation of the Proposed Action (Alternative 2). The No 
Action alternative (Alternative 1) describes the conditions most likely to occur if the Proposed 
Action were not implemented and provides the basis for comparison to describe the 
environmental consequences of implementing the action alternative. 
 
Cumulative impacts are described for each resource. Cumulative impacts result from the 
incremental impact of the action, when added to other past, present, and reasonably foreseeable 
future actions. Cumulative impacts can result from individually minor but collectively significant 
actions taking place over a period of time.  

3.1 Resources Not Analyzed in Detail  

Effects on several environmental resources were examined and found to be minor. For the 
reasons noted below, the following resources were eliminated from further review in this EA. 

3.1.1 Indian Trust Assets 
Indian Trust Assets (ITAs) are legal interests in assets that are held in trust by the United States 
for federally recognized Indian tribes or individuals. There are no Indian reservations, 
Rancherias or allotments in the project area. As shown in Appendix E, the nearest ITA is a 
public domain allotment approximately 14.86 miles northwest of the project site and on October 
22, 2015, the ITA coordinator stated: “The nature of the planned work does not appear to be in 
an area that will impact Indian hunting or fishing resources or water rights, nor are the proposed 
activities on actual Indian lands. [Therefore,] it is reasonable to assume that the Proposed Action 
will not have any impact on ITAs.” 

3.1.2 Indian Sacred Sites 
Sacred sites are defined in Executive Order 13007 (May 24, 1996) as “any specific, discrete, 
narrowly delineated location on Federal land that is identified by an Indian tribe, or Indian 
individual determined to be an appropriately authoritative representative of an Indian religion, as 
sacred by virtue of its established religious significance to, or ceremonial use by, an Indian 
religion; provided that the tribe or appropriately authoritative representative of an Indian religion 
has informed the agency of the existence of such a site.” No Indian sacred sites have been 
identified in the project area. The Proposed Action would not affect and/or prohibit access to and 
ceremonial use of Indian sacred sites.  

3.1.3 Environmental Justice 
Executive Order 12898 requires each Federal agency to identify and address disproportionately 
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high and adverse human health or environmental effects, including social and economic effects 
of its programs, policies, and activities on minority populations and low-income populations. 
Reclamation has not identified adverse human health or environmental effects on any population 
as a result of implementing the Proposed Action. Since there would be no permanent impact to 
any populations, there would be no adverse human health or environmental effects to minority or 
low-income populations as a result of the Proposed Action. 

3.1.4 Climate Change and Greenhouse Gases 

Climate change refers to significant change in measures of climate (e.g., temperature, 
precipitation, or wind) lasting for decades or longer. Many environmental changes can contribute 
to climate change (e.g., changes in sun’s intensity, changes in ocean circulation, deforestation, 
urbanization, burning fossil fuels) (EPA 2015). Climate change implies a significant change 
having important economic, environmental, and social effects in a climatic condition such as 
temperature or precipitation. Climate change is generally attributed directly or indirectly to 
human activity that alters the composition of the global atmosphere, additive to natural climate 
variability observed over comparable time periods. 
 
There would be no impacts contributing to climate change or greenhouse gases (GHG) under the 
No Action Alternative. Under the Proposed Action Alternative, Reclamation would approve KID 
to replace the C Flume. Potential impacts to climate change or GHG could result from the use of 
excavators, portable generators (not used or left on site for more than 12 months), backhoes, 
dozers, cranes, dump and water trucks,  etc. for an intermediate period over the course of January 
2016 to October 2018. Any impacts to climate change or increases in GHG would be expected to 
be insignificant due to the size and scope of the project, small change from current conditions, 
duration of use that is limited to the project construction, and compliance with pollution related 
laws and regulations. Furthermore, KID would comply with applicable Federal, state, or local air 
pollution laws and regulations. 

3.1.5 Recreation  
Recreation is not allowed within or adjacent to the canals of the Klamath Project. There would 
be no change from existing conditions with implementation of either alternative. 

3.1.6 Noise  
The area where the C Flume would be replaced is typically impacted by the noise of large 
farming machinery, railroad and highway traffic, thus the additional temporary noise associated 
with construction is not expected to be a significant impact. Noise impacts would be minimized 
by reducing construction activities to 7:00 A.M. to 7:00 P.M., Monday through Sunday. Work 
hours outside this period (like those hours that may be needed during crossing of Highway 39) 
would need to be approved in advance by Reclamation or KID. Upon approval, KID would be 
required to contact adjacent landowners prior to work commencing to inform them of the 
potential change in work hours and the anticipated level of temporary noise increases during 
specific construction activities. There would be no long-term increases to the 
ambient noise levels from the implementation of the Proposed Action. 

3.1.7 Socioeconomics 
The Proposed Action would create a short-term demand for construction related products and 
services, creating short-term jobs and supporting local vendors. Overall, the project would have 
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an insignificant impact on socioeconomic conditions in the project region.  

3.2 Resources Analyzed in Detail 

3.2.1 Biological Resources 

3.2.1.1 Affected Environment 
Federally Listed Threatened and Endangered Species 
Federally listed threatened and endangered species that occur within or near lands served by 
Project canals are shown in Table 1-2. The following species lists were obtained October 23, 
2015, by accessing the U.S. Fish and Wildlife Service database for species that may occur 
within Klamath County, Oregon: http://www.fws.gov/klamathfallsfwo/es/es.html (USFWS 2015). 
 
ESA listed Fish Species 
Sampling in the LRDC indicates that juvenile suckers (both the Lost River sucker (Deltistes 
luxatus) and the shortnose sucker (Chasmistes brevirostris)) are present in low numbers during 
the summer and that young and old juvenile suckers are present in the LRDC year-round 
(Phillips et al. 2011). The best evidence indicating the numbers of suckers in the LRDC is 
available from a monitoring effort in 2005. During this effort trapnets were set at numerous 
locations in the LRDC to determine the presence and abundance of fish species. In 64 net sets 
totaling 1253 hours of netting time, only eight juvenile suckers were captured between May and 
October of that year (Foster and Bennetts 2006). In addition to trapnets within the LRDC, a 
screwtrap was operated July through September downstream of Station 48 (outlet of the LRDC) 
in 2005. This screwtrap captured two suckers (Foster and Bennetts 2006).  
  
The low catch data for suckers from the 2005 effort corroborate Reclamation’s experience of 
salvaging fish in the LRDC. In November 2014, when the LRDC was dewatered to permit gate 
and bridge inspections, Reclamation did not observe any suckers among the several thousand 
stranded fish that were relocated within the LRDC. Much of this salvage effort focused just to 
the east of the C Flume crossing as this area had several disconnected pools of water on the 
channel floor. 
  
Evidence from the nearby Klamath River (Phillips et al. 2011) and Lost River (Shively et al. 
2000) also indicate that juvenile suckers are present but not necessarily abundant in these 
adjacent bodies of water. 
 
ESA listed Vegetative Species: 
Two plant species have been known to exist in Klamath County – Applegate’s milk-vetch 
(Astragalus applegatei) and Green’s tuctoria (Tuctoria greenei). A digital survey was conducted 
using Klamath County Endangered Species shapefiles provided by the USFWS in 2015 and after 
review, Reclamation concluded there are no endangered plant species present within the C Flume 
project area. From the shapefiles used, the closest instance of a listed endangered species 
(Applegate’s milk-vetch) is approximately 1.5 miles from the project area and no effect is likely 
to occur with implementation of this project (see Figure 1-2). Thus, ESA listed plant species are 
not discussed further in this EA. 

http://www.fws.gov/klamathfallsfwo/es/es.html
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Table 1-2 Listed, Endangered, Threatened, Proposed, and 
Candidate Species that May Occur in Klamath County, Oregon.  
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Figure 1-2 Proposed Location Overlaid with ESA listed Species   
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Non-Federally Listed Species 
Fish Species: 
Non-ESA listed fish species that may be present in the proposed project vicinity include: 
goldfish (Carassius auratus), blue chub (Gila Coerulea), fathead minnows (Pimephales 
promelas), yellow perch (Perca flavecens), tui chub (Gila bicolor), dace (Leuciscus leuciscus), 
Sacramento perch (Archplites interruptus), pumpkinseed sunfish (Lepomis gibbosus), and 
crappie (Pomoxis). 

Vegetative Species:  
Klamath Basin Area Office (KBAO) staff conducted a site visit on October 14, 2015, to identify 
native and/or non-native vegetation near the C Flume. Using vegetation taxonomy and wetland 
indicator status provided online through the Natural Resource Conservation Service 
(http://plants.usda.gov/java/) a list of present species was created and is as follows: 
 
• Climbing Nightshade (Solanum dulcamara) – Facultative (Occur in wetlands and non-

wetlands) 
• Common Mallow (Malva neglecta) – Upland (Almost never occur in wetlands) 
• Yellow Sweetclover (Melilotus officinalis) – Facultative Upland (Usually occur in non-

wetlands, but may occur in wetlands) 
• Russian Thistle (Salsola tragus) – Facultative Upland (Usually occur in non-wetlands, but 

may occur in wetlands) 
• Common Mullein (Verbascum Thapsus) - Facultative Upland (Usually occur in non-

wetlands, but may occur in wetlands) 
• Broad-Leaved Cattail (Typha latifolia) – Obligated Wetland (Almost always occur in 

wetlands) 
• Wild Asparagus (Asparagus officinalis) – Facultative Upland (Usually occur in non-

wetlands, but may occur in wetlands) 
• Rubber Rabbitbrush (Ericameria nauseosus) – Upland (Almost never occur in wetlands) 
 
Non-ESA Terrestrial Species: 
Non-ESA listed species that may be present in the proposed project vicinity include: Jack 
Rabbit (Lepus californicus); Black Tail Deer (Odocoileus hemionus columbianus); Mule Deer 
(Odocoileus hemionus); Striped skunk (Mephitis mephitis); Red-tailed hawk (Buteo 
jamaicensis); American Crow (Corvus brachyrhynchos); Western Scrub-Jays (Aphelocoma 
californica); Steller's jay (Cyanocitta stelleri); American robin (Turdus migratorius); 
Northwestern garter snake (Thamnophis ordinoides); Coyote  (Canis latrans); North American 
raccoon (Procyon lotor); and the Mourning Dove (Zenaida macroura).  

3.2.1.2 Environmental Consequences 
Alternative 1 – No Action: 
Under the No Action Alternative, Reclamation would not authorize KID to construct the 
proposed replacement structure; or for modification or alterations to the C Flume nor advance 
federal funds to KID for a portion of the work and execute a contract with KID for repayment of 
such funds. No improvements would be made to any of the existing facilities; however, annual 
O&M activities for the C Flume would continue to occur as in the past. Minimal impacts to ESA 
and non-ESA listed fish, terrestrial, and vegetative species associated with the continued historic 

http://plants.usda.gov/java/
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O&M activities would occur. 
 
Alternative 2 – Proposed Action: 
 
Fisheries Resources (ESA listed and Non-listed) 
Under the Proposed Action, specifically those actions involving in-water work such as the 
construction of an elevated pipe structure across the LRDC and dewatering the LRDC could 
temporarily strand ESA listed and non-ESA listed fish in various pools causing intermittent, non-
lethal impacts to fishes that may be present within the LRDC.  
 
To reduce these potential impacts to all fish species that may be present, Reclamation would 
conduct fish salvage activities during the LRDC dewatering. These activities were developed in 
coordination with ODFW and the USFWS in fall of 2015, and are fully described in Appendix C 
and summarized as follows:  
 
• Sufficient depth of water in the LRDC would be maintained to ensure the survival of 

stranded fish during the dewatering and construction phases of this effort.  
• Reclamation staff would salvage fish that are stranded in small and shallow pools within the 

LRDC.  
• All salvaged fish of species other than suckers and trout would be relocated to larger pools 

within the LRDC that have sufficient depth to provide survival for several weeks while the 
work is conducted.  

• Block nets and electro-fishers would be used to isolate and remove all fish from the 
immediate construction area (i.e., 100 feet to the east and west of the existing C Flume 
Crossing) until a coffer dam is installed.  

• Pools with remaining fish would reconnect to the Klamath River and the Lost River once 
the LRDC is re-watered following construction.  

• Biological monitoring would be incorporated throughout the dewatering and construction 
phases to ensure water conditions are adequate for fish protection.  

• If Lost River and shortnose suckers are encountered during the salvage of disconnected 
pools, Reclamation would coordinate with the USFWS and on where to relocate the 
salvaged individuals. The relocation of salvaged trout from the LRDC would be coordinated 
with ODFW. 

 
Under the Proposed action, Reclamation anticipates handling between ten (10) and twenty (20) 
ESA-listed suckers of all life history stages in the LRDC during the November 2016 dewatering 
effort to replace the C Flume crossing. Many of these fish will be young-of-the-year juveniles, 
but we may encounter the adult life history stage. Larval suckers are not anticipated to be present 
during the fall season.  
The proposed dewatering and salvage activity, summarized above, has been previously analyzed 
for its potential impacts to endangered suckers in the May 31, 2013, Biological Opinions on the 
Effects of Proposed Klamath Project Operations from May 31, 2013, through March 31, 2018, 
on Five Federally Listed Threatened and Endangered Species (BiOp) issued jointly by the 
USFWS and the National Marine Fisheries Service. In review of the BiOp, (Section 4.3.1.5, page 
43), Reclamation has determined the potential impacts of the Proposed Action and associated 
salvage are within the scope of analysis of the BiOp and has requested USFWS concurrence. 
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USFWS provided concurrence on December 15, 2015 (Appendix H).      
 
Discussions with the ODFW related to all other potentially present fish species was initiated in 
August 2015. On October 19, 2015, ODFW provided agreement (see Appendix G) that the 
activities described in the Proposed Action LRDC salvage plan would be sufficient for 
Reclamation’s renewal application for ODFW’s Scientific Taking Permit. In its correspondence, 
ODFW committed to cooperating with Reclamation in 2016 to assist with issuing a renewal 
application for a Scientific Take Permit for which Reclamation will be eligible to apply for in 
calendar year 2016 for activities that would occur in 2016 (e.g., LRDC dewatering).   
 
Vegetation: 
The spread of invasive and noxious weeds can be a significant issue in construction projects that 
involve land disturbance. KID (or its contractor) would regularly monitor all areas disturbed by 
construction activities for weeds and apply appropriate treatment as needed until project 
completion. 
 
When construction is completed, areas of temporary disturbance would be replanted with a 
certified weed free native or adapted plant seed mix. The mix of native or adapted plants would 
be determined in consultation with Reclamation. Adjacent undisturbed sites would also provide 
seed sources for recolonizing the disturbed areas. KID would monitor and treat weeds within the 
C Flume ROW as part of its O&M responsibilities following construction. 
 
Terrestrial Species: 
Under the Proposed Action, it is anticipated that intermittent, non-lethal, and temporary noise 
and vibration disturbances in the project location may result in potential insignificant impacts 
to local ESA and non-ESA-listed terrestrial species.  
 
No tree removal (potential roosting/nesting locations), would occur as a result of 
implementation of the Proposed Action. During a site visit conducted by Reclamation Natural 
Resource staff in June 2014 and September 2015, no avian roosting/nesting areas of species 
covered under the MBTA were found. Additionally, no Golden or Bald Eagles (Aquila 
chrysaetos and Haliaeetus leucocephalus; respectively) nor their roosts/nests were sited at the 
proposed project location.  
 
Overall, the proposed activities are not expected to result in negative effects on terrestrial 
species including eagles and or migratory birds protected under the MBTA or the Bald and 
Golden Eagle Protection Act.  
 
Potential impacts to all species listed in Section 3.2.1 were considered and would be 
insignificant as a result of KID or its contractor erecting construction fence barriers as 
deterrents to excavated work and staging areas. Overall impacts would be localized to pre-
disturbed lands within Reclamation’s ROW and all work would be temporary in nature and 
limited to the construction period as described in Section 2.2.    

3.2.1.3 Cumulative Impacts 
As the Proposed Action is not expected to result in any significant direct or indirect impacts to 
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ESA listed and non-listed biological resources (i.e., fish, terrestrial, and vegetative species) there 
would be no significant cumulative impacts. 

3.2.2 Surface and Groundwater Resources 

3.2.2.1 Affected Environment 
Surface Water: 
The major surface water resources in the vicinity of the Proposed Action include UKL, Klamath 
River, Lost River, and other various conveyance features associated with the Klamath Project. 
UKL is a large, shallow lake fed by the Williamson River, Wood River and several smaller 
streams. UKL provides water for several competing resources including irrigation deliveries, 
regulation for power generation, and downstream flows and lake level requirements for the 
benefit of endangered species. 
 
Currently, KID’s primary water supply is delivered from UKL via the A Canal. The A 
Canal is 8.7 miles long, has a capacity of 1,150 cfs, passes through a 3,300 foot long tunnel 
beneath the City of Klamath Falls, and conveys irrigation water to serve approximately 63,000 
acres of agricultural land. At the downstream terminus of the A Canal water is conveyed into 
either the B Canal or C Canal. Water entering the C Canal travels through the earthen canal, and 
then enters the C Flume for approximately 4,300 feet.  
 
The C Flume intersects the LRDC. The LRDC is an earthen-lined channel that extends nearly 
eight (8) miles from the Lost River to the Klamath River in Klamath County, Oregon. The 
LRDC carries excess water from the Lost River to the Klamath River and supplies supplemental 
irrigation water for the reclaimed lake bed of Tule Lake by reverse flow from the Klamath River. 
Due to the nature of the facility, it can convey water in either direction, east or west, as operated 
by Reclamation. A radial gate at the confluence of the LRDC and the Lost River is controlled by 
Reclamation and controls flows within the LRDC to and from the Klamath River.  
 
On average the surface water in the LRDC flows year round. Typical flow rates are 500 cfs 
during the irrigation season (April through September) and 3,000 cfs during high run-off events.  
 
Groundwater: 
Groundwater data collected on March 20, 2015, indicated groundwater along the alignment is 
approximately eight (8) to ten (10) feet below the ground surface. In general, the groundwater 
elevation is expected to be similar to nearby surface water elevations in the adjacent drain 
ditches. Following periods of heavy rain, shallower levels of perched groundwater may be 
encountered (Foundation 2015). 

3.2.2.2 Environmental Consequences 
Alternative 1 – No Action: 
Under the No Action Alternative, Reclamation would not authorize KID to construct the 
proposed replacement structure; or for modification or alterations to the C Flume nor advance 
federal funds to KID for a portion of the work and execute a contract with KID for repayment of 
such funds. No improvements would be made to any of the existing facilities; however, annual 
O&M activities for the C Flume would continue to occur as in the past. Minimal to no impacts to 
surface water or groundwater are likely to occur as a result of the continued historic O&M 
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activities.   
 
Alternative 2 – Proposed Action: 
Authorized irrigation deliveries from the C Canal and existing C Flume would continue 
throughout the construction period and no impoundments of water would be created.  
 
Dewatering of the surface waters within the LRDC (described in Section 2.2.1) would occur as 
part of the Proposed Action. Temporary and isolated turbidity from executing fish salvage 
activities and installing temporary coffer dams, crane pads and steel piles would be minimal, 
localized, and temporary in nature with the exception of the installation of permanent steel 
pilings. It is anticipated that in the 0.5 to 1 feet of water is expected to be remain in the LRDC 
after dewatering. All materials (e.g., coffer dams, crane pad, and or fish salvage tools, etc.) 
placed in the LRDC would be inspected and approved by Reclamation to ensure they do not 
contain or are not coated with chemicals or like substances that could leach and effect present 
surface waters. All materials would be removed within three weeks of completing construction 
activities associated with crossing the LRDC. The permanent steel piles and associated footings 
would be coated and cured prior to water reentering the LRDC. The Proposed Action would have 
no effect on water temperature, nutrients, pH or any other water quality parameters outside 
background levels.  
  
As the LRDC crossing construction plans may have the potential for activities that would result 
in dredge and fill of waters of the United States, Reclamation obtained concurrence from the 
USACE regarding compliance with Section 404 of the CWA. On May 9, 2014, USACE 
provided correspondence that Reclamation’s Proposed Action is authorized under USACE’s 
Non-Reporting Nationwide No. 3 (Maintenance) permit (Appendix F) which is recognized as 
pre-certified by ODEQ under Section 401 of the CWA. 
 
To ensure compliance with Section 402 of the CWA, Reclamation obtained concurrence from 
ODEQ that Reclamation’s, Klamath Basin Area Office’s coverage is active under the 1200-CA 
NPDES permit. The 1200-CA permit covers all construction projects within the Klamath Project 
that disturb one (1) acre or more of land and have the potential to discharge stormwater into 
waters of the State of Oregon (Appendix I).  
 
The Erosion and Sediment Control Plan (as shown in Appendix B) would be included in the KID 
contracting documents and would be implemented by KID or its contractor to reduce overall 
surface water sedimentation.  
 
Groundwater 
Groundwater could be encountered during trenching activities. Dewatering of the trenches would 
be required and disposal of groundwater would have to be made in accordance with 
Reclamation’s CWA Section 402 NPDES permit conditions, and as specifically identified in the 
Erosion and Sediment Control Plan (Appendix B). If contaminated water is encountered, the 
groundwater would be pumped into a water truck and disposed of at an appropriate facility (e.g., 
wastewater treatment facility) approved by Reclamation. 

3.2.2.3 Cumulative Impacts 
Since the Project would have negligible effects on surface and groundwater resources and any 
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impacts would be temporary and localized, the Proposed Action would have no significant 
cumulative impacts on surface or groundwater resources. 

3.2.3 Cultural Resources 

3.2.3.1 Affected Environment 
“Cultural resources” is a broad term that applies to prehistoric and historic-era archaeological 
sites and structures, components of the built environment, and traditional cultural properties, all 
of which provide evidence of human behaviors, economic activities, and cultural traditions, both 
past and present. Cultural resources that are included in, or eligible for inclusion in, the National 
Register of Historic Places (NRHP) are known as “historic properties.” 54 U.S.C. § 306108, 
commonly known as Section 106 of the National Historic Preservation Act (NHPA), requires 
Federal agencies to take into account the effects of their undertakings on historic properties. This 
is accomplished through the Section 106 process as outlined at 36 CFR Part 800. 
 
As part of the Section 106 process, efforts to identify historic properties in the proposed project 
area of potential effects (APE) were conducted by Reclamation and by Native X, Inc. 
Archaeological Services (Native X), the latter working on behalf of KID. Reclamation’s 
identification efforts included a pedestrian survey of the APE and recordation of the C Flume 
structure, which was determined, in consultation with the Oregon State Historic Preservation 
Officer (SHPO), to be a historic property. Native X also conducted a pedestrian survey of the 
APE, during which a surface scatter of historic-era debris was identified and recorded. Following 
a methodology agreed to by Reclamation and the SHPO, Native X completed subsurface 
archaeological testing within the APE as well. No historic properties were identified through the 
survey and testing conducted by Native X.  
 
In accordance with the requirements of 36 Code of FR § 800.3(f)(2), Reclamation identified The 
Klamath Tribes as an Indian tribe that might attach religious and cultural significance to historic 
properties in the APE. Reclamation contacted the Klamath Tribes via written correspondence 
dated April 17, 2014, seeking information on potential historic properties pursuant to 36 CFR 
§800.4(a)(4), and inviting the tribes’ participation in the Section 106 process. No formal 
response from the tribe was received regarding participation in the Section 106 process. 
 
In consultation with the SHPO, Reclamation determined that the C Flume, which is eligible for 
NRHP inclusion, both individually and as a contributing element to the Klamath Project, is the 
only historic property in the APE. Reclamation further determined, with SHPO concurrence, that 
the demolition of the C Flume would constitute an adverse effect pursuant to36 CFR 
§800.5(d)(2). A memorandum of agreement (MOA) to govern the implementation of the 
undertaking and the resolution of adverse effects resulting from C Flume removal was negotiated 
between Reclamation and the SHPO and fully executed on December 10, 2015. The fulfillment 
of the stipulations of the MOA will evidence that Reclamation has taken into account the effects 
of this undertaking on historic properties in compliance with Section 106 of the NHPA.  

3.2.3.2 Environmental Consequences 
Alternative 1 – No Action: 
Under the No Action Alternative, Reclamation would not authorize the removal and 
replacement of the C Flume and there would be no federal undertaking or action requiring 
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Section 106 or NEPA compliance. The No Action Alternative would result in no 
significant impacts to cultural resources. 
 
Alternative 2 – Proposed Action: 
The Proposed Action would result in the removal of the C Flume, a component of the 
larger C Canal and the Klamath Project that has been determined eligible for the NRHP. 
The physical destruction of the C Flume constitutes an adverse effect on historic 
properties pursuant to36 CFR § 800.5(d)(2). Mitigation of this adverse effect will be 
accomplished through implementation of the MOA executed by Reclamation and the 
SHPO. Completion of the terms of the MOA will fulfill Reclamation’s Section 106 
compliance responsibilities and result in less than significant impacts to cultural resources 
from the Proposed Action.  

3.2.4 Hazardous and Toxic Materials 

3.2.4.1 Affected Environment 
Use, storage, and disposal of hazardous materials and solid waste associated with 
construction have the potential to adversely affect the environment if these materials are 
improperly managed. In general, the most potential impacts are associated with the 
release of these materials to the environment. Direct impacts of such releases would 
include contamination of soil, water, and vegetation, which could result in indirect 
impacts to wildlife, aquatic life, and humans. 

3.2.4.2 Environmental Consequences 
Alternative 1 – No Action: 
Under the No Action Alternative, Reclamation would not authorize KID to construct the 
proposed replacement structure; or for modification or alterations to the C Flume nor advance 
federal funds to KID for a portion of the work and execute a contract with KID for repayment of 
such funds. No improvements would be made to any of the existing facilities; however, annual 
O&M activities for the C Flume would continue to occur as in the past. There would be no 
increase in the potential exposure to hazardous and toxic materials nor would it cause an 
unauthorized release of a hazardous or toxic material into the environment.  
 
 
Alternative 2 – Proposed Action: 
Construction would require the short-term use of fuels, lubricants, and other fluids that 
create a potential contamination hazard. As a result, KID or its contractor, would develop 
and implement (with review by Reclamation) a Hazardous and Toxic Materials Control 
Plan which would specify that all potentially toxic and hazardous substances would be 
stored and handled in accordance with industry standards as wells as federal and state 
regulations. This plan would also identify the procedure for corrective action and cleanup 
of any spills or leaks of hazardous materials to minimize the impact on sensitive 
resources. KID and its contractor would comply with Reclamation Safety and Health 
Standards (http://www.usbr.gov/ssle/safety/rshs/rshs.html) or as outlined by Reclamation.  

3.2.4.3 Cumulative Impacts  
The Proposed Action incorporates KID or its contractor developing and implementing 

http://www.usbr.gov/ssle/safety/rshs/rshs.html
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Hazardous and Toxic Control Plans to control potential contamination hazards, such that 
they would not result in any significant direct or indirect impacts, there would be no 
significant cumulative impacts.  

3.2.5 Air Quality  

3.2.5.1 Affected Environment 
Air quality in the State of Oregon is regulated by the EPA and ODEQ. The National Ambient 
Air Quality Standards (NAAQS), established by the EPA under the CAA, specify limits of air 
pollutants levels for seven criteria pollutants: carbon monoxide, particulate matter (PM) 10, 
PM 2.5, ozone, sulfur dioxide, lead, and nitrogen. 
 
Primarily because of topography, weather, and a large number of non-certified woodstoves, 
Klamath Falls has been identified as area of nonattainment for PM 2.5. With increased 
understanding of the health effects of particulates, EPA has made the standards more 
protective over time, addressing smaller sized particles that are the most hazardous but more 
difficult to control. Since 1994, the Klamath Falls area has attained the larger or coarse (PM10) 
particulate matter standard. In 2009, with the adoption of a fine particulate (PM2.5) matter 
standard, EPA changed the legal status of the Klamath Falls Area from attainment (meeting air 
quality standards) to nonattainment (not meeting air quality standards) for fine particulate 
matter (PM2.5). ODEQ has adopted an attainment plan with associated regulations to ensure 
that the Klamath Falls area meets the current PM2.5 standard. A portion of the C Flume is 
located in the Klamath Falls area of nonattainment for PM 2.5. 

3.2.5.2 Environmental Consequences 
Alternative 1 – No Action 
Under the No Action Alternative, Reclamation would not authorize KID to construct the 
proposed replacement structure; or for modification or alterations to the C Flume nor advance 
federal funds to KID for a portion of the work and execute a contract with KID for repayment 
of such funds. No improvements would be made to any of the existing facilities; however, 
annual O&M activities for the C Flume would continue to occur as in the past. Implementation 
of this alternative does not require any construction and would result in no impacts to air 
quality other than what has historically occurred. 
 
Alternative 2 – Proposed Action 
The replacement of the C Flume would not result in any long-term impacts to air quality. 
Impacts from the use of heavy equipment during construction activities, such as pollution and 
fugitive dust, may have a temporary negative effect on air quality. Those effects would be 
localized and temporary in nature and would cease once construction activities were 
completed.  
 
Short-term construction activities associated with the Proposed Action facilities would include 
materials deliveries, vegetation removal, grading and other land preparation activities, pipeline 
trenching, and land restoration. Light emissions from construction during evening hours may 
occur along ODOT road-side flaggers and construction entrances/exists. These light emissions 
are anticipated to be approximately 300 feet away from adjacent homes. Emissions of 
particulate matter (PM2.5 and PM10) would occur during earth disturbing activities. 



C Canal Flume Replacement          34                 Environmental Assessment – December 2015  

Construction emissions would vary from day to day and activity to activity depending on the 
timing and intensity of construction, with each activity having its own potential to release 
emissions. 
 
As the existing C Flume concrete structure may be utilized for backfill and coverage of the 
new buried facility, use of a rock crusher may be needed to facilitate breaking the pieces into 
manageable size to haul and place. If used, the contractor would be required to secure Air 
Contaminant Discharge Permits (ACDP) from ODEQ for on-site generators and rock crushers. 
In addition, regardless if a rock crusher is used, the contractor would be required to implement 
an approved fugitive dust control plan. This plan would include measures for minimizing 
fugitive dust such as applying dust suppressants and/or water sprays, minimizing the extent of 
disturbed surface areas, and restricting activities during periods of high wind. Water from 
adjacent irrigation canals and drains may be used by KID or its contractor for dust suppression 
measures after they obtain a limited license from the OWRD, anticipated to occur in December 
2015. 
 
A 100-percent level of control for fugitive emissions is not attainable as some particulate 
matter in the form of dust and exhaust emissions is unavoidable during construction. 
Implementation of mitigation measures are expected to result in no violations of air quality 
standards by reducing this impact to non-significance.  

3.2.5.3 Cumulative Impacts 
Compliance with all applicable emission standards and Best Management Practices (BMPs) 
would reduce potential impacts to less than significant levels. Air quality impacts associated 
with construction of this alternative would be temporary and less than significant. These 
impacts are localized in nature and decrease substantially with distance. No other construction 
projects are currently located or expected in the immediate vicinity of the C Flume. Therefore, 
construction of this alternative would not contribute to cumulative construction air quality 
impacts. 

3.2.6 Traffic and Transportation 

3.2.6.1 Affected Environment 
The existing C Flume crosses beneath the BNSF railroad line, crosses over Highway 39, and 
spans the LRDC (see Figure 1-1 and Appendix A). Highway 39 runs southeast out of Klamath 
Falls through Merrill, and then continues south to California. It generally has one lane in each 
direction, and posted speeds are 55 mph in the immediate vicinity of the crossing. This section 
of the highway is designated as a State Freight Route with truck traffic typically accounting for 
10 to 25 percent of the traffic. 

3.2.6.2 Environmental Consequences 
Alternative 1 – No Action 
Under the No Action Alternative, Reclamation would not authorize KID to construct the 
proposed replacement structure; or for modification or alterations to the C Flume nor advance 
federal funds to KID for a portion of the work and execute a contract with KID for repayment 
of such funds. No improvements would be made to any of the existing facilities; however, 
annual O&M activities for the C Flume would continue to occur as in the past. Under this 
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alternative, no construction would occur. Current traffic volumes and patterns would continue. 
 
Alternative 2 – Proposed Action  
Under this alternative the C Flume siphon pipe would be installed under Highway 39 using 
open trench methods. It is anticipated traffic would be detoured by KID or its contractor (in 
coordination with ODOT) for approximately three days during the November to March 
timeframe. The approved traffic control plan for the entire construction period would be 
implemented to facilitate the movement of traffic through the area in a safe and expedient 
manner. Since the siphon pipe would be installed below the existing railroad trestle, no impacts 
to rail traffic or existing railroad trestle footings is expected. 
 
Reclamation obtained approval on February 14, 2015, from ODOT for temporary access and 
staging area through the issuance of a Permit To Occupy or Perform Operations Upon A State 
Highway. Approval of a traffic control plan from Reclamation and ODOT must be obtained by 
KID or its contractor prior to work commencing. 

3.2.6.3 Cumulative Impacts 
Because the approved traffic control plan for the entire construction period would be 
implemented to facilitate the movement of traffic through the area in a safe and expedient 
manner, and because the new siphon pipe would be installed below the existing railroad trestle, 
no impacts to highway or rail traffic are expected. Therefore, construction activities of this 
alternative would not contribute to cumulative impacts to traffic and transportation. 
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Chapter 4 Environmental Commitments 

The following environmental commitments and permitting conditions would be implemented 
before, during, and after construction to assure no significant impacts would occur as a result 
of the Proposed Action. 
 
 
General  
• KID and its contractors shall be responsible for complying with all environmental 

requirements identified in this EA, as well as all federal, state, and local laws and or permits 
that have already been obtained or are yet to be obtained (see Section 1.7). 

 
• Reclamation’s Safety and Health Standards and all applicable Reclamation standards and 

directives would be applied during construction activities to minimize environmental 
impacts.  

 
• KID or its contractor would be responsible for developing and implementing following 

mitigation and control plans to reduce and or eliminate potential environmental impacts as a 
result of implementation of the Proposed Action: 
o Erosion and Sediment Control Plan  
o Hazardous and Toxic Materials Control Plan 
o Spill Prevention Control and Countermeasure Plan  
o Traffic Control Plan 
o Fugitive Dust Control Plan 

 
In addition to those plans listed above, Reclamation would be responsible for administering the 
LRDC Dewater Fisheries Salvage Plan.   

 
Access: 
• Construction access would be established to define the points of entrance and/or exit to the 

construction site to stabilize and reduce the tracking of mud and dirt onto the public 
highway by construction vehicles. The stabilized construction entrances would be inspected 
to remove sediments that may have built up on a regular basis, or within 24 hours after 
storm events, and repaired as necessary.  

 
• Existing roads and staging areas will be used whenever possible for project activities. Use of 

privately-owned land for access will only occur under and consistent with executed 
temporary construction easements (acquired by Reclamation prior to construction 
beginning). 

 
• Designation of areas with fencing or other barriers demarking construction areas, staging 

areas, and access points would be installed prior to and during all construction activities. 
 
• All construction activities would be confined to Reclamation’s ROW or on land in which 

Reclamation has acquired a temporary construction easement. 
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Air Quality  
• If a rock crusher is required for demolition activities, the contractor will obtain an Air 

Quality Discharge Permit from ODEQ (pursuant to its website accessed at: 
http://www.deq.state.or.us/regulations/rules.htm) prior to bringing the rock crusher on-site. 
Additionally, the contractor may need to submit a notice of construction, if applicable, 
through the ODEQ office in Bend, Oregon prior to crushing activities occurring. 

 
• KID and its contractor will develop and comply with all conditions imposed by OWRD 

under the limited license for use of water for fugitive dust abatement. 
 
Biological-Fisheries 
• Reclamation will obtain a Scientific Taking Permit from ODFW prior to dewatering of the 

LRDC. Reclamation will conduct fish salvage and comply with the conditions of the permit 
and USFWS recommendations. KID or its contractor will provide Reclamation a minimum 
notice of two weeks prior to wanting to initiate dewatering of the LRDC. Reclamation will 
then notify and coordinate with ODFW and USFWS. 

 
Cultural and Paleontological Resources 
• In the event that any cultural resources, either surface or subsurface, are inadvertently 

discovered during construction, Reclamation’s Mid-Pacific Regional archaeologist shall be 
notified and construction in the area of the inadvertent discovery will cease until an 
assessment of the resource and recommendations for further work can be made by a 
professional archaeologist. Consultation with the SHPO and The Klamath Tribes regarding 
the discovery will be required pursuant to 36 CFR § 800.13. Any person who knows or has 
reason to believe that he/she has inadvertently discovered possible Native American human 
remains on Reclamation land must immediately provide telephone notification of the 
discovery to Reclamation's Mid-Pacific Regional archaeologist. Work will stop until the 
proper authorities are able to assess the situation on-site. This requirement is prescribed 
under the Native American Graves Protection and Repatriation Act (NAGPRA) (43 C.F.R. 
Part 10) and the Archaeological Resources Protection Act of 1979 (16 U.S.C. §470).  
Reclamation will consult with The Klamath Tribes and/or other appropriate culturally 
affiliated Indian tribe(s) regarding the disposition of any inadvertently discovered human 
remains and associated funerary object pursuant to the requirements of NAGPRA. 

 
• The terms of the Memorandum of Agreement (MOA) between Reclamation and the  SHPO 

to mitigate the adverse effects of the Proposed Action will be implemented as outlined in the 
MOA. 
 

• In the case that any paleontological resources, either surface or subsurface, are encountered 
during construction, Reclamation's Mid-Pacific Regional archaeologist shall be notified 
immediately and construction in the area of the inadvertent discovery will cease until an 
assessment of the resource and recommendations for further work can be made by 
Reclamation’s Mid-Pacific Region. 

 
 
 



C Canal Flume Replacement          38                 Environmental Assessment – December 2015  

Hazardous Fuels and Materials 
• A visual environmental site survey as part of the pre-construction meeting with Reclamation 

would be conducted prior to initiating construction. Any materials or hazardous substances 
in the ROW area that could be exposed would be removed or other appropriate remedial 
action taken prior to start of construction. 

 
• The contractor would prepare a project-specific Spill Prevention Control and 

Countermeasure Plan (or similar) to be approved by Reclamation to address secondary 
containment, prevention of spills, spill containment and cleanup procedures, and materials 
on hand to accomplish the containment and cleanup of petroleum and other hazardous 
products that may be brought on site. The plan shall be approved by Reclamation prior to 
moving any of these products on site and prior to any construction activity. 

 
• If on-site storage occurs, lubricants and fuels would be placed in temporary, clearly marked, 

above-ground containers and provided with secondary containment. Construction equipment 
would be maintained and inspected regularly. Any soil contaminated by fuel or oil would be 
removed and disposed of by KID (or its contractor) to an approved disposal site. 

 
• Any hazardous materials and other hazardous substances that are used in construction would 

be disposed of in accordance with applicable laws and regulations. Excess or unused 
quantities of hazardous materials would be removed upon project completion. Although 
hazardous waste generation is not anticipated, any such wastes produced during construction 
would be properly containerized, labeled, and transported to an approved hazardous waste 
disposal facility. All nonhazardous waste materials including construction refuse, garbage, 
and sanitary waste, would be disposed of by removal from the work area to an approved 
disposal facility. Disposal of any and all materials by burning would not occur. All elements 
of the Hazardous and Toxic Control Plan to be developed by KID or its contractor, would be 
implemented and followed throughout the duration of the Proposed Action work timeframe. 

 
Land 
• After construction is complete, the contractor shall seed Reclamation’s ROW with a suitable 

seed mix, approved by Reclamation, for the soil and landscape of the area. The purpose of 
this seeding would be to reduce erosion and sedimentation. If the soil has been compacted, 
the top layer of the soil should be tilled to allow for proper establishment of the plants’ root 
systems. The seeded area shall be covered with certified weed-free mulch after the seed is 
applied. 

 
Noise 
• BMP’s would be implemented to control temporary noise impacts during construction 

including mufflers on heavy equipment. The contractor would follow all state and local 
noise ordinances. To reduce disruptive noise emissions, the contractor would restrict 
construction activities to the following timeframes: 7:00 A.M. to 7:00 P.M., Monday 
through Sunday. Work outside this time period requires advance approval from Reclamation 
or KID. Upon approval, KID would be required to contact adjacent landowners prior to 
work commencing to inform them of the potential change in work hours and the anticipated 
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level of temporary noise increases during specific construction activities. There would be no 
long-term increases to the ambient noise levels after construction is completed.  

 
Records 
• KID and its contractors would keep all environmental permits, conditions, guidelines, 

Reclamation’s Safety and Health Standards and all plans and BMPs on the job site and 
readily available for reference by Reclamation, ODEQ, USACE, USFWS, ODFW, and 
other appropriate state and local government inspectors. 

 
Utilities 
• KID and its contractors would be responsible for locating, marking, and protecting all 

utilities within the work area prior to commencing ground disturbing activities.  
 

 

Water Quality 
• Silt fencing along the embankment of the LRDC and work areas along the 1A drain (parallel 

to the C Flume) would be established prior to commencing the Proposed Action. Ponding 
would not be permitted behind the silt fences as the fences would collapse under high 
pressure. The design of the silt fences would provide sufficient outlets to prevent 
overtopping. The maximum height of the silt fence should range between 18 and 36 inches 
above the ground surface (depending on the amount of upslope ponding expected). Silt 
fences would be inspected daily during periods of prolonged rainfall, immediately after each 
rainfall event and weekly during periods of no rainfall. Any required repairs would be made 
immediately. Sediment must be removed when it reaches one-third to one-half the height of 
the silt fence. Fences would not be removed until the upslope area has been permanently 
stabilized with reseeded vegetation. Any sediment deposits remaining in place after the silt 
fence has been removed would be dispersed to conform to the existing grade. 

 
• Erosion control BMPs would be implemented during all ground disturbing activities to 

reduce runoff and allow for infiltration, provide sediment trapping and support the 
establishment of permanent ground covers (e.g., vegetative cover). KID and its contractors 
shall also comply with the Erosion and Sediment Control Plan as shown in  Appendix B and 
as detailed by KID or its contractor. This plan would serve to provide detailed information 
about the construction site, and serves as a blueprint for the location, installation, and 
maintenance of the erosion and sediment control measures to minimize erosion and reduce 
sediment entering the LRDC. Erosion prevention BMPs may include, but are not limited to 
surface roughening, temporary vegetation cover, erosion blankets, dust control, etc. 

 
• Temporary fills must be removed from the LRDC entirety and the affected areas returned to 

pre-construction conditions. The affected areas must be stabilized and revegetated, as 
appropriate. 
 

• KID and its contractors would implement all reasonably available controls and practices to 
minimize turbidity during in-water work. 
 

• KID and its contractors would comply with all conditions imposed by OWRD under the 
limited license for use of water for dust abatement. 
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• All materials (e.g., coffer dams, crane pad, and or fish salvage tools) anticipated to be placed 

in the LRDC would be inspected by Reclamation prior to installation to ensure they do not 
contain or are not coated with chemicals or like substances that could leach and effect 
present surface waters.  

 
• Coffer dams would be constructed of non-erosive material, such as concrete jersey barriers, 

sand and gravel bag dams, or water bladders. Constructing a coffer dam by pushing material 
from LRDC bed or banks would not occur. The coffer dams would include sand and gravel 
bag dams which would be lined with a plastic liner or geotextile fabric to reduce 
permeability and prevent sediments and/or construction materials from entering the channel.  

Chapter 5 Consultation and Coordination 

This section presents the agencies and parties that were coordinated or consulted with during 
development of the document. 

5.1 ESA Consultation and State Species Coordination 

Pursuant to Section 7(a)(2) of the ESA (43 U.S.C. § 1521 et seq.), Reclamation initiated 
informal consultation with USFWS in August 2015 to discuss the appropriate level of 
consultation that would be required for the Proposed Action. USFWS provided biological 
concurrence on December 15, 2015 (Appendix H).   
 
Reclamation initiated coordination with ODFW in August 2015 on the permit application for 
the State of Oregon’s Scientific Taking Permit, which would be acquired prior to project 
actions being implemented. Appendix G indicates that ODFW believes the draft proposal 
(Appendix C) will provide sufficient information for the permit application that can be 
submitted in application form by Reclamation no sooner than January 2016.        

5.2 NHPA Section 106 Consultation  

Reclamation initiated consultation with SHPO for this undertaking on August 11, 2014, with a 
finding of an adverse effect to historic properties (i.e., the C Flume). SHPO concurred with 
the finding on September 3, 2014. Reclamation also notified the Advisory Council on Historic 
Preservation (Advisory Council) of the adverse effect and, on September 25, 2014, the 
Advisory Council elected to not participate in the resolution of the adverse effect. A 
Memorandum of Agreement (MOA) to resolve the adverse effect, negotiated between 
Reclamation and the SHPO, was executed on December 10, 2015. Implementation of the 
terms of the MOA evidence that Reclamation has taken into account the effects of this 
undertaking on historic properties, as required under the NHPA.  
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5.3 CWA Consultation 

Reclamation consulted with the Corps on Section 404 of the Clean Water Act and received 
concurrence from the Corps on the Proposed Action on May 9, 2014, (Appendix F). As a 
result, the proposed activities are authorized by the Corps’ Non-Reporting Nationwide No. 3 
(Maintenance) permit which does not require a pre-construction notice and includes CWA 
Section 401 water quality certification.  
 
To ensure compliance with the Section 402 of the CWA, Reclamation coordinated with 
ODEQ’s Eastern Regional Office and was provided with email correspondence on October 
22, 2015,(Appendix I) stating that  Reclamation  is authorized to conduct the proposed 
activities under its NPDES Stormwater Discharge Permit number 1200-CA.  

5.4 CAA Coordination  

Reclamation coordinated with ODEQ’s Eastern Regional Office regarding the Proposed 
Action activities, including fugitive dust control plans. This coordination included discussion 
and direction from ODEQ on what permits or licenses may be required if KID or its 
contractor implements the use of various equipment such as sizable generators and or rock 
crusher.  

5.5  Oregon Water Law Coordination 

Pursuant to Oregon Revised Statutes Sections 537.143 and 537.144, Reclamation has applied 
to OWRD for a limited license to use water for dust abatement purposes in connection with 
construction of a structure to replace the C Flume. Reclamation limited license would allow 
the use of Project water for dust control measures during hours of construction. Anticipated to 
be issued in December 2015, the limited license would remain in effect for one year and 
would be renewed on an annual basis if necessary. 

5.6 Public Involvement 

The review period for the C Flume Replacement Project EA was held from November 12 through 
November 30, 2015. One comment letter was received by the Klamath Tribes on November 24, 
2015, stating concerns about the lack of an Inadvertent Discover Plan (Appendix J). Reclamation 
will work with The Klamath Tribes to address their concerns in accordance with 36 CFR Part 
800.  Any discovery of buried cultural resources during project implementation will require 
compliance with 36 CFR § 800.13(b)(3), to include consultation with The Klamath Tribes and the 
further consultation with the SHPO. The inadvertent discovery of Native American human 
remains during construction will be subject to the Native American Graves Protection and 
Repatriation Act and handled in close consultation with The Klamath Tribes.  
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This EA is available online at: http://www.usbr.gov/mp/nepa/nepa_base.cfm?location=kbao, and 
in hardcopy at the following locations:  
 
• Bureau of Reclamation, Klamath Basin Area Office  
 6600 Washburn Way 
  Klamath Falls, Oregon 97603  
 
• Klamath County Government Building  
 305 Main Street  
 Klamath Falls, Oregon 97601  
 
• Klamath Community College (Library)  
 7390 S 6th Street 
 Klamath Falls, OR 97601  
 
• Oregon Institute of Technology (Library)  
 3201 Campus Drive  
 Klamath Falls, OR 97601  
 
• Klamath County Library  
 126 S. 3rd Street  
 Klamath Falls, Oregon 97601     
 
• Klamath Irrigation District 
 6640 K.I.D. Lane 
 Klamath Falls, Oregon 97603 
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Chapter 7 List of Acronyms and Abbreviations 
 

ACDP Air Contaminant Discharge Permits  

Adkins Adkins Engineering, LLP  

APE area of potential effects  

AWWA American Water Works Association  

BMPs best management practices  

BNSF Burlington Northern Santa Fe Railway  

C Flume C Canal Flume  

CAA Clean Air Act  

CDF controlled density fill  

CFR Code of Federal Regulations  

cfs cubic feet per second  

Corps U.S. Army Corps of Engineers  

CWA Clean Water Act  

DEQ Oregon Department of Environmental Quality  

EA environmental assessment  

EPA U.S. Environmental Protection Agency  

FONSI Finding of No Significant Impacts  

GHG greenhouse gases  

HDPE High Density Polyethylene  

ITA Indian Trust Asset  

ITAs Indian Trust Assets  

KBAO Klamath Basin Area Office  

KID Klamath Irrigation District  

LRDC Lost River Diversion Channel  
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MOA memorandum of agreement  

NAAQS National Ambient Air Quality Standards  

Native X Native X, Inc. Archaeological Services  

NEPA National Environmental Policy Act  

NHPA National Historic Preservation Act  

NPDES National Pollutant Discharge Elimination System  

NRHP National Register of Historic Places  

NWP Nationwide Permit  

O&M Operations and Maintenance  

OAR Oregon Administrative Rules  

ODEQ Oregon Department of Environmental Quality  

ODFW Oregon Department of Fish and Wildlife  

ORS Oregon Revised Statute  

OWRD Oregon Water Resources Department  

PM particulate matter  

Klamath Project Klamath Reclamation Project  

Reclamation Bureau of Reclamation  

ROW right-of-way  

SHPO Oregon State Historic Preservation Officer  

SIP State Implementation Plan  

SRPE Steel Reinforced polyethylene  

U.S.C. United States Code  

UKL Upper Klamath Lake  

USACE U.S. Army Corps of Engineers  

USFWS U.S. Fish and Wildlife Service  
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Appendices 

Appendix A: Pictures of the Existing C Flume Structure 

 
(Near the upstream end) 
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(Near the LRDC crossing) 
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(LRDC crossing is in the distance) 
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Appendix B: Sediment and Erosion Control Plan (Adkins May 2015)
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Appendix C: C Flume Fish Salvage Plan for the LRDC Dewatering  

Fish salvage in the Lost River Diversion Channel for C Flume Replacement: Attachment to 
2016 STP #196761 application renewal 

Background 

The C Flume replacement project consists of the replacing 4200 feet of elevated concrete flume 
constructed in the early 1920's with an equivalent inverted siphon pipe system which will be 
buried alongside the exist elevated flume within the right-of-way. The new system will include 
extension of the existing canal 600 feet on the west end and 365 feet on the east end, a new 200 
feet clear-span bridge structure over the Lost River Diversion Channel (LRDC), and 3,035 feet 
of 108" diameter steel siphon pipe. Time constraints due to requirements for irrigation delivery 
require the majority of the project to be constructed alongside of the existing flume. The flume 
itself is approximately 12 feet wide centered inside a 150 feet BOR right of way, allowing room 
to construct and bury the siphon system adjacent to the existing flume.  
 
Access to the flume is provided by existing maintenance roads accessible from Short Road near 
the Klamath Irrigation District office and from Highway 39 north of the Henley School Campus. 
Construction and installation of the siphon system is anticipated to be “cut and cover”, where a 
trench is excavated, pipe is installed and connected to adjacent pipe in the trench, and the trench 
and pipe are backfilled concurrent with progress. In an attempt to balance the amount of 
excavation and backfill, the depth of excavation is anticipated to be 7 feet.  Excess excavation 
beyond pipe backfill will be used at either end of the open canal extensions.  It is anticipated that 
no off-site disposal of excavated soil will be necessary.  
 
In November 2016, water levels in the Lost River Diversion Channel will be lowered for a two 
week period to allow for the placement of new footings/pilings across the channel that will 
support the pipe crossing the channel.  The following is a description of fish salvage activities 
that will occur during the drawdown and throughout the duration that the water level will be held 
low.  As discussed with the local Oregon Department of Fish and Wildlife (ODFW) fish 
biologist, Reclamation proposes that fish salvage activities of the Lost River Diversion Channel 
be included in the renewal of our Canal Salvage permit with ODFW for 2016 (STP #196761).  
Drawdown of the water level in the Lost River Diversion Channel and the efforts to replace the 
C Flume will create unique conditions for fish and fish salvage that warrant the following detail 
that will be included when we apply for renewal early 2016. 

 
Isolated Pools 
 
Drawdown of the LRDC will occur gradually over 5 to 7 days.  From past experience, locations 
where fish may become isolated in small pools do not become visible until late in the process.  
During the LRDC drawdown in November 2014, it was noted that the west end of the channel 
remained watered with a gradual slope from near the C Flume crossing (nearly dewatered) 
toward the river (approximately 3-4 feet of water depth).  Thus, previously observed isolation 
pools occurred on the east end of the LRDC between the Lost River Diversion Dam and the area 
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of the C Flume as much of the remaining channel was a continuous pool of water.  Reclamation 
fisheries staff will be present in the field with Reclamation Operational and Maintenance (O&M) 
staff during the latter part of the drawdown process to identify and salvage isolated pools.   
 
Removing fish from isolated pools during the initial drawdown is a balance between personnel 
safety, a quick response time before oxygen is depleted from the water or predators locate 
isolated fish, and an effective method to capture isolated fish.  We propose to act urgently but 
carefully during the fish salvage of isolated pools.  Our initial focus will be to salvage fish from 
pools that have become isolated near C Flume Crossing, C/G Crossing, and the east end of 
LRDC (Figure 1).   
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Figure 1. The C Flume Crossing is located on the east end of the Lost River Diversion Channel 
near C/G Crossing and the Lost River Diversion Dam. 
 
Fish will be captured from isolated pools in this area using capture methods that are judged to be 
most suitable for each pool.  As with the annual fish salvage of Klamath Irrigation Project canals, 
Reclamation staff propose to utilize several techniques in order to remove fish from isolated 
pools of water remaining in the canals or LRDC.  These methods include using backpack 
electrofishing units, seines, dipnets, blocknets, or a combination of the aforementioned gear 
types. 
 
Reclamation will use Smith-Root model LR-24 backpack electrofishing units set to emit pulsed, 
direct currents.  The automated “Quick Setup” feature on the LR-24 unit will be used to optimize 
electrical current at each fish salvage location.  The Quick Setup” uses conductivity to evaluate 
the correct electrical current.  Should staff observe adverse impacts to fish, such as contusions or 
“branding”, the “Quick Setup” feature will be disabled and we will set the voltage manually 
starting at a low volt setting of about 150 V and raising voltage setting in 50 V increments until 
fish exhibit involuntary taxis.  We will not use voltage in excess of 400 V. 
 
Initial fish salvage efforts will occur in smaller pools that appear to have large numbers of fish.  
Fish in pools that appear sufficiently large in volume or appear to have very few fish will be 
salvaged after the salvage of fish in more dire situations, such as large numbers confined in small 
pools, is finished.  Some pools at the bottom of the LRDC may remain sufficiently large and 
deep to ensure fish survival during the two week period that water levels are low.  These pools 
are a lower priority to electrofish than the flume construction area.  Some pools may not be 
salvaged if they are determined to be sufficiently large.  These situations will likely need to be 
determined in a case by case scenario.  Based on 2014 observations, two large and deep pools 
will remaining within the LRDC where Reclamation proposes that no fish salvage is necessary: 
one at the east end of the channel between the C/G Crossing and Lost River Diversion Dam, and 
one at the west end of the channel between C Flume Crossing and the Klamath River.  
 
Fish Isolation from C Flume Crossing 

We anticipate that some water may remain near the C Flume crossing (photograph 1).  To isolate 
any fish that may be present in this area, we propose to use two blocking seines to create a fish-
free area 100 feet in each direction of the site where a coffer dam is to be constructed.  The 
coffer dam will encompass the entire footprint of the work area around the C Flume Crossing.  
All construction activity in the bottom of the LRDC at the C Flume Crossing will occur within 
the coffer dam.  Once the blocking seines are placed and anchored across the channel, we will 
conduct multiple passes with the electrofishing units in place in the area between the seines. We 
will conclude the fish removal of this area when a pass with the electrofishing unit produces 
fewer than 10 fish.  
 
If the bottom material of the LRDC prevents adequate footing for entry into the area to safely 
electrofish through the area blocked by the seines, Reclamation biologist will use another seine 
to remove as many fish from the isolated area as possible.  
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Blocking nets (seines) will remain anchored in place until a coffer dam is constructed for the 
crane pad.  After the coffer dam has been constructed, we propose to remove the blocking nets. 

 
 

 

 

Photograph 1.  During drawdown of the Lost River Diversion Channel in November 2014, 
shallow water remained in the channel near the C Flume Crossing. 
 

Fish Handling and Relocation 
 
In 2014, the concrete apron at the C/G Crossing created a pool of water 1 to 3 feet in depth 
between the C/G Crossing and the Lost River Diversion Dam on the east end of the channel 
(Figure 1).  Another large pool of water several miles long and 1-3 feet in depth remained in the 
LRDC to the west of the C Flume.  During fish salvage of isolated pools in the LRDC and 
isolation of fish from the C Flume Crossing in November 2016, Reclamation proposes to 
relocate all captured fish, except trout and suckers, to these pools.  All captured fish will be 
released on the same date captured. 
 
While conducting fish salvage in the LRDC, we will collect fish in five gallon buckets 
containing water obtained from the LRDC.  As soon as possible to avoid crowding in the 
buckets, fish will be transferred to a larger container (either 50 to100 quart insulated coolers or a 
160 gallon a transport tank) containing well water that is treated with Novaqua® water and fish 
conditioner and a 0.5% solution of saline water.  Water in the larger transport containers will be 
aerated by bubbling atmospheric air into the water.  The bubbled air and saline solution assists 
stressed fish with respiration.  Larger holding and transport containers will not have access to the 
bottom of the LRDC. 
 
Prior to relocation of fish, we will segregate any trout or suckers we observe.  We propose to 
release any trout in Lake Ewauna near the Link River at Veteran’s Park.  Reclamation does not 
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anticipate encountering many trout in the LRDC during drawdown.  We have only encountered 
one trout during canal salvage activities in the last decade (prior permit reports can be provided).   
 
Reclamation proposes to measure, identify, and PIT-tag suckers (PIT-tagging only if sucker 
standard length < 80 mm) we capture prior to release.  Reclamation will coordinate with USFWS 
on the appropriate location for release of salvaged suckers.  In 2015, Reclamation released 
suckers from the canal salvage in Oregon to USFWS’s care for rearing in private ponds on 
Lower Klamath Lake Road (i.e., Gone Fishing facility).  At this point, we anticipate a similar 
release for 2016 suckers from canal salvage, including suckers captured during LRDC.  Prior 
releases have also been made to Upper Klamath Lake. 
 
All other fish species will be relocated to the remaining large pools within the LRDC.  After the 
two-week work period, the LRDC will be re-watered.  Reclamation proposes to periodically 
monitor the large pools for dissolved oxygen concentrations during low water levels in 
November 2016.  We do not anticipate low dissolved oxygen during this period.     
 

 

 

 



C Canal Flume Replacement          57                 Environmental Assessment – December 2015  

Appendix D: C Flume 90% Engineering Drawings (LRDC Crossing) (Adkins, 2015) 
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Appendix E: Indian Trust Asset Coordination and Consultation 
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Appendix F: CWA Section 404 Compliance 
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Appendix G:  ODFW Scientific Taking Permit Correspondence 

 
 



C Canal Flume Replacement          63                 Environmental Assessment – December 2015  

Appendix H: Compliance with ESA; Consultation with USFWS 
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Appendix I: Compliance with CWA Section 402; Coordination 
with ODEQ 
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Appendix J: Public Comments and Reclamation Response to 
Comments on EA during Public Comment Period (November 12-
30, 2015). 
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