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JKPGP John W. Keys III Pump-Generating Plant 

kV kilovolt 

LLH light load hours 

LRFEP Lake Roosevelt Fishery Enhancement Program 

mg/L milligrams per liter 

MVA megavolt amperes 

MW megawatts 

NEPA National Environmental Policy Act 

NHPA National Historic Preservation Act 

O&M operation and maintenance 

OSHA Occupational Safety and Health Administration 
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PGs pump generators 

ppm part per million 

Reclamation Bureau of Reclamation 
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SR State Route 
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T&E threatened and endangered 
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USACE U.S. Army Corps of Engineers 
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WDFW Washington Department of Fish and Wildlife 
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 Chapter 1 PURPOSE AND NEED
 

1.1 Background 
The Columbia Basin Project (CBP) began with fund allocation for Grand Coulee Dam 
pursuant to the National Industrial Recovery Act of June 16, 1933.  Grand Coulee Dam and 
John W. Keys III Pump-Generating Plant (JKPGP) are on the mainstem of the Columbia 
River about 90 miles west of Spokane, Washington.  Construction of the original dam started 
in 1933 and was completed in 1942. 

The Federal Columbia River Power System (FCRPS) is comprised of 31 dams on the 
Columbia, lower Snake, and other rivers that are owned and operated by the Bureau of 
Reclamation (Reclamation) and U.S. Army Corps of Engineers (USACE) and the 
transmission system constructed by Bonneville Power Administration (BPA) to deliver 
electric power.  The hydroelectric dams in the Columbia River Basin have a maximum 
capacity of 22,500 megawatts and provide about 30 percent of the electricity used in the 
Pacific Northwest.  Grand Coulee Dam is the largest multipurpose facility in the FCRPS. 

Construction of Grand Coulee Pumping Plant (renamed John W. Keys III Pump-Generating 
Plant) began in 1946. Six pumping units, each rated at 65,000 horsepower and with a 
nameplate capacity to pump 1,350 to 1,360 cubic feet per second (cfs) at a 310- to 330-foot 
head, initially were installed in the plant to lift water from Lake Roosevelt to the 1.6-mile­
long feeder canal for delivery into Banks Lake. 

Immediately following World War II, construction started on the primary irrigation facilities. 
In the spring of 1952, the first irrigation water was delivered to the irrigation system, then 
serving about 66,000 irrigable acres. The plant was designed to accommodate 12 pumping 
units. In the early 1960s, with the Northwest facing power shortages, investigations showed 
the potential the site offered for pumped storage. It was determined feasible that the last six 
units were to be reversible; that is, water could be returned from Banks Lake back through 
these units to generate power during peak power demand periods. In 1973, two of the pump-
generator units were installed, each unit rated at 67,500 horsepower when pumping and 
50,000 kilowatts when generating.  Two of the remaining four pump/generating units, each 
rated at 67,500 horsepower when pumping and 53,500 kilowatts when generating, were 
placed in service in 1983, followed by the last two in 1994. The total generating capacity of 
the JKPGP is 314,000 kilowatts. 

1.2 Purpose and Need for the Action 
The purpose of the JKPGP Modernization Project is to replace and upgrade existing 
components of the plant that are exhibiting substantial age-related wear and to increase 
JKPGP’s operational reliability and flexibility. 
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1.3 Location and General Description of Affected Area 

Reclamation is proposing to overhaul and modernize the JKPGP’s six pumps and six pump-
generating units at Grand Coulee Dam.  Many of the plant’s principal components are being 
operated far beyond their intended service life or are being operated below their original 
design capacity due to physical limitations. In particular, the twelve units that comprise the 
JKPGP show problems stemming from wear and design that require more frequent 
maintenance, more challenging repairs, and longer down times.  Also, the existing direct 
coupling of the six JKPGP pump units to individual generating units in the Grand Coulee left 
powerhouse has created constraints and limitations on system flexibility, including a rigid and 
unwieldy start/stop sequence for the pumps.  As a result, these and other components 
contribute to growing safety related concerns at the plant, increase the plant operational costs, 
create limitations on day-to-day plant operations, and impose risks to sustained long-term 
operation of the plant.  These issues threaten Reclamation’s contractual obligations to provide 
on-demand delivery of irrigation water and accommodate pumped storage at Banks Lake for 
balancing reserves and electrical load shaping1. 

In summary, the proposed JKPGP modernization is needed to ensure efficient plant 
operations, to provide reliable irrigation delivery, and allow for adequate flexibility to 
continue to balance power reserves and load shaping.  The potential loss of public revenue 
and adverse effects on the regional economy from interrupted irrigation delivery and public 
power generation would be substantial and unacceptable. 

1.3	 Location and General Description of Affected 
Area 

Grand Coulee Dam is located on the mainstem of the Columbia River approximately 90 miles 
west of Spokane in central Washington.  The JKPGP is immediately upstream of Grand 
Coulee Dam on the west side of the river. 

1.4	 Authority 
The CBP began with fund allocation for Grand Coulee Dam pursuant to the Nation Industrial 
Recovery Act of June 16, 1933.  Grand Coulee pump storage plant authorization is provided 
by the Acts of August 30, 1935, the Columbia Basin Project Act of March 10, 1943, and by 
the Secretary of the Interior’s approval and submittal of feasibility reports to the President and 
Congress in House Document 172 in 1945 and in a 1949 report, both pursuant to Sec. 9(a) of 
the Reclamation Project Act of 1939. 

1 Balancing reserves refers to responding to electrical system demands by either inceasing or decreasing
 
generation, and for JKPGP, increasing or decreasing pump loads.
 
Load shaping refers to the ability to store excess electrical power during periods of low demand by pumping
 
water up into Bakes Lake and releasing this stored water later for generation during times of increased demand.
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1.5 Scoping and Issues 
A public scoping period was held from July 6, 2011 through August 5, 2011.  A news release 
was provided to local area media announcing Reclamation’s intent to prepare an 
Environmental Assessment (EA) and requesting public comment during the 30-day scoping 
period.  Letters were sent to the Confederated Tribes of the Colville Reservation (also known 
as the Colville Confederated Tribes or CCT) and the Spokane Tribe of Indians to inform them 
of the proposed alternatives and to solicit comments or concerns they may have on the 
alternatives.  Additionally, similar letters were sent to Federal and State agencies, local city 
and county officials, and a number of local and regional organizations and interest groups 
(Appendix A). 

Three responses to the news release and the scoping letter were received during the scoping 
comment period.  The scoping comments are included in Appendix B and summarized below: 

•	 It was suggested that Reclamation connect the pump-generation units into the power 
grid and upgrade the JKPGP in a manner that facilitates the plant’s ability to integrate 
wind energy/pumped storage into its operation. 

•	 Concerns were expressed that the expanded workforce needed to accomplish the 
JKPGP modernization could result in more students attending public schools, and the 
increased student population could adversely affect Grand Coulee Dam School 
District finances since few of the non-state sources of funds increase when 
enrollments increase. 

•	 Concerns were expressed that State Route (SR) 155, which runs past the JKPGP, 
provides the only access route for the Grand Coulee Dam School District to transport 
students between school sites or to access buses in case of an emergency. 

•	 Concerns were expressed that the JKPGP modernization could result in significant 
adverse impacts that could warrant preparation of an Environmental Impact Statement 
(EIS). 

•	 It was suggested that the EA examine effects on Banks Lake as well as the mainstem 
of the Columbia River and the integration of wind and hydropower throughout the 
Northwest. 

•	 It was suggested that the EA examine effects to society as a whole, as well as to the 
region, various cultural and other interests, and the local communities. 

•	 It was suggested that the EA take into account unique characteristics of the area 
including all aspects of the natural environment; cultural resources including those 
along the Lake Roosevelt shorelines; human environment, controversy, and 
uncertainty; potential for setting precedents or affecting future generations; related and 
cumulative actions; construction and operational effects on scientific or historical 
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1.6 Other Related Actions and Activities 

resources; threatened and endangered (T&E) species and critical habitat; and 
consistency with Federal, State, local, and Tribal laws. 

1.6 Other Related Actions and Activities 
The following actions are related but separate because they are being done on various portions 
of the Grand Coulee Project and serve different purposes and needs.  Separate National 
Environmental Policy Act (NEPA) documents have been completed or are being prepared for 
the following: 

Replacing the 500-Kilovolt (kV) Cables with Overhead Lines 
The condition of high voltage cables between the Third Powerplant (TPP) and the 500-kV 
Spreading Yard constitute an unacceptable risk for unplanned loss of generation, requiring 
that they be replaced.  The nine, single-phase, oil-filled cables for generator units G-19, G-20, 
and G-21 have been operated near or above their continuous current rating for 30 years.  
There are signs of deterioration such as bulges along the cables.  They share a common 
underground tunnel so that the failure of one cable has the potential to take all three 
generators out of service for at least one year.  The underground cables will be taken out of 
service and replaced with overhead lines. 

Third Powerplant Overhaul 
The overhaul will include work on the generator, turbine, shaft, and the auxiliary equipment.  
The main portion of the overhaul work will be completed within the confines of the TPP.  
Generator units G-19, G-20, and G-21 may be up-rated in overall unit capacity with new 
generator and turbine components.  Generator units G-22, G-23, and G-24 have begun to 
show age-related component wear resulting in reduced reliability and increasing repair 
outages.  The overhaul program will include inspecting and refurbishing or replacing 
components.  In order to make room to refurbish the existing parts, a new material storage 
building will be erected adjacent to the TPP and the spare parts currently stored in the repair 
areas of the TPP will be relocated to the new building. 

Modifying the Fixed-Wheel Gate Chamber to Accommodate Media Blasting and 
Painting 
The TPP fixed-wheel gate chamber modification will make it possible to media blast and 
paint TPP fixed-wheel gate components and be in compliance with Life Safety and Electrical 
Codes.  At present, the lighting is not explosion-proof, ventilation is inadequate, separation 
from dam galleries is inadequate, and wiring is inadequate. 

Rehabilitating TPP Cranes 
There are six cranes that will be in continual use during the TPP Overhaul.  These consist of 
three powerhouse bridge cranes, one 2,000-ton powerhouse gantry crane, and one draft tube 
gantry crane.  It is imperative that they all be in excellent working order prior to the overhaul 
work. 
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1.6 Other Related Actions and Activities 

Rehabilitating JKPGP Cranes 

There are three cranes at JKPGP that consist of two 100-ton overhead cranes and one 60-ton 
crane in the storage building.  The crane in the storage building is used for lowering 
equipment into the JKPGP. It is imperative that they all be in excellent working order to help 
improve plant reliability both for routine maintenance activities and any unscheduled or time-
critical repairs. 

TPP Exciter Replacement 

The excitation equipment for all six generators in the TPP will be replaced with more robust 
and faster-acting equipment.  Design of the present exciters was state-of-the-art when first 
supplied in the late 1970s, but the components have become obsolete. 

TPP Governor Replacement 

The governor equipment for all six generators in the TPP will be replaced with more robust 
and faster-acting equipment.  As with the excitation equipment, the design of the present 
governors was state-of-the-art when supplied in the 1970s, but the components have become 
obsolete. 

TPP 236-Megavolt Amperes (MVA) Transformer Replacement 

Six single-phase 236-MVA transformers comprising generator step-up transformer banks 
K19A and K20A at the TPP will be replaced.  These banks of transformers have been in 
continuous service since 1975.  Dissolved flammable gasses are being monitored closely 
because of increasing levels of hydrogen, methane, ethane, and acetylene. Access to the 
transformer area is restricted for safety reasons. 

Two TPP Elevators Rehabilitation 

There are two freight and personnel elevators that will be in continual use during the TPP 
Overhaul.  One elevator is in the Turbine Erection Bay at the southern end of the TPP and the 
other in the Generator Erection Bay at the northern end of the TPP.  It is imperative that they 
both be in excellent working order prior to the overhaul work. 

JKPGP Internal and External Discharge and Suction Tube Coatings 

The 12 units in JKPGP each have an independent suction tube and discharge tube to convey 
water from Lake Roosevelt to the feeder canal for Banks Lake.  Preliminary testing results 
indicate wearing on the coatings, leading to corrosion and decreased operational efficiency.  
Improvements and ongoing maintenance work should be performed in order to ensure reliable 
operation. 

JKPGP Reverse Flow/Coaster Gate Refurbishment 

The gate, stem, and cylinder for each suction tube would be removed to another location 
where they would be disassembled, sandblasted, inspected, repaired, and recoated as 
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1.6 Other Related Actions and Activities 

necessary.  Replacement of the existing hydraulic power units is recommended due to 
unavailability of replacement parts.  The original gates, stems, cylinders, and hydraulic 
systems for P1 through P6 were installed in the late 1940s.  The same items for PG7 through 
PG12 were installed in the 1970s.  Rehabilitation and replacement of these components will 
ensure long term reliability. 

JKPGP By-Pass Valve and Piping 

The by-pass valves and piping for the suction tubes were installed in the late 1940s.  Exposed 
piping and valves will be replaced in order to provide as-new reliability. 

Odessa Subarea Special Study 

A Draft EIS was prepared for the Odessa Subarea.  The purpose of the EIS is to evaluate 
alternatives to deliver surface water from the CBP to irrigated lands that currently rely on 
deep wells drawing upon a rapidly declining groundwater supply from the Odessa 
Groundwater Management Subarea.  The CBP is a multipurpose water development project in 
the central part of the State of Washington (State), east of the Cascade Range.  Lands within 
the Odessa Subarea that are eligible for surface water from the CBP comprise the Study Area 
for this EIS.  The Study Area includes portions of Lincoln, Adams, Grant, and Franklin 
counties. 
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Chapter 2 ALTERNATIVES
 

2.1 Introduction 
This chapter presents the following alternatives being considered for the JKPGP 
Modernization Project. 
•	 Alternative A – No Action 
•	 Alternative B – JKPGP Modernization 
•	 Alternative C – JKPGP Modernization and Left Powerhouse Decoupling (Preferred 

Alternative) 

Alternative C is the Preferred Alternative because it eliminates the need for the isolated phase 
bus.  This reduces the maintenance demands and safety issues associated with the bus. It also 
increases operational flexibility and alleviates system constraints and limitations that result 
from the rigid pump start/stop sequence. 

2.2 Alternative A – No Action 
Under the No Action Alternative, Reclamation would continue operating the JKPGP’s six 
pumps and six pump-generating units under the existing maintenance program.  Operations to 
deliver irrigation water, generate electricity, and support balancing power reserves would 
continue according to existing protocols. 

Reclamation would continue maintenance and operation of the JKPGP pumps (P1 – P6) and 
pump-generating units (P/G7 – P/G12) in accordance with current agreements with irrigators 
and BPA.  The existing maintenance schedule would be followed with allowances for 
emergency repairs or replacements.  Maintenance and repair costs, production outages, and 
time needed to obtain replacement parts would continue to increase based on the aging 
technology and the scarcity of the replacement parts. 

This action is included in the EA to evaluate effects of the action alternatives compared to 
current conditions and future conditions without the proposed action. 

2.3 Alternative B – JKPGP Modernization 
Under Alternative B, Reclamation would overhaul and modernize the twelve JKPGP pump 
and pump-generating units.  The overhaul would include work on the unit controls, 
transformers, circuit breakers, and the fire protection equipment.  The main portion of the 
overhaul work would be completed within the confines of the JKPGP.  The units have begun 
to show age-related component wear resulting in reduced reliability and increasing frequency 
of repair outages and durations.  The modernization program would include inspecting and 
refurbishing or replacing components.  Depending on need, refurbishment and upgrade of the 
units may include, but are not limited to, replacement or repair of: 
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2.3 Alternative B – JKPGP Modernization 

•	 All Units:  Exciter Modernization from Original Equipment Motor-Generator Sets to 
Digital Exciters. 

•	 P/G7- P/G12:  Governor Modernize from Mechanical/Electrical to Digital. 

•	 All Units:  Unit Protection Modernize/Upgrade. 

•	 P/G7 - P/G12:  Unit Circuit Breaker Replacement. 

•	 P/G7 - P/G12:  Phase Reversal Switch Replacement. 

•	 All Units:  Unit Controls Modernize/Upgrade. 

•	 KP10B Transformer (PG10-12). 

•	 KP10A (PG7-9):  Replace with Modern. 

•	 KP10B Transformer SF6 Switchgear (PG10-12, KP10A PG7-9):  Replace with 
Modern. 

•	 PGP Station Electrical Service Replacement. 

•	 P/G7 and P/G8:  Redesign Wicket Gate Operating Mechanism and Replace Runners. 

•	 P1 - P6: Dampen Vibrations in Penstock During Pumping. 

•	 P1 – P4:  Thrust Bearing Cooling Improvements for New American Hydro Impellers. 

•	 All Units:  Unit/Station CO2 Fire Protection System Replacement. 

•	 P/G9 - P/G12: Impeller Runner Replacement to Extend Operation Head, Effect, and 
Power - Increase operating head range. 

•	 P/G7 - P/G12:  Generator Stator Winding Upgrade for Life and Power - May include a 
power up-rate. 

•	 P5 and P6 impellers, stator cores, and winding are part of the planned non-routine 
maintenance items considered in association with this project. 

•	 UP1A, which feeds P1 to P6 exciters, is slated to be part of the base case of the 
modernization. 

•	 Station and unit air system upgrades are slated to be part of the base case of the 
modernization. 

•	 Siphon breaker upgrades are slated to be part of the base case of the modernization. 

•	 Station service upgrades are slated to be part of the base case of the modernization. 

Other repairs may need to be performed on the generating units, but due to lack of access to 
the units, all items in need of repair cannot be fully anticipated.  The objective is to repair and 
restore these machines to ensure reliable operation for an additional 30 years.  The 
modernization is estimated to be completed in 10 to 15 years and will be conducted so as not 
to interfere with irrigation deliveries. 

Reclamation proposes to use 1.65 acres near the southwest corner of the Industrial Area as a 
contractor laydown area for the modernization project.  This location, which is commonly 
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called the ‘Industrial Area Salvage Yard,’ measures about 480 feet long and 170 feet wide and 
is between the City of Grand Coulee water treatment facility and the mechanical repair shop. 
Although the site is just to the south of SR 155, there is no direct access from the proposed 
laydown area to the highway.  The proposed laydown area is currently used for storage of 
rarely used equipment and materials being prepared for surplus.  Prior to the project, these 
items would be relocated to another area near the Feeder Canal.  No ground disturbance 
would occur.  The location of the proposed laydown area is shown in Figure 2-1. 

Figure 2-1. Proposed laydown area. 

Alternative B includes all actions necessary to fully upgrade the JKPGP.  Within this 
alternative, any number of less comprehensive phased repairs or modernization upgrades 
could be undertaken.  While Reclamation may not ultimately choose to take all these 
proposed actions to upgrade JKPGP, by analyzing the environmental effects of all the actions 
together, Reclamation discloses the full potential consequences of any combination of actions 
that may be chosen. 

The proposed modernization and upgrade work would improve the JKPGP’s flexibility to 
provide water for irrigation to the CBP and to support load shaping and balancing reserves as 
follows: 

•	 By allowing the JKPGP to concentrate pumping operations during periods of lighter 
load when electrical rates are lower, the cost effectiveness of pumping the water 
would be improved. 
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2.4 Alternative C – JKPGP Modernization and Left Powerhouse Decoupling (Preferred Alternative) 

•	 During periods of lower demand for water, volumes exceeding the irrigation demand 

could be pumped to Banks Lake and used for generation peaking purposes.
 

•	 The timing of the pumping or generating could be adjusted to meet system demands, 
providing balancing reserves to offset variable generation or varying loads within the 
system. 

•	 Providing a mechanism for improving integration of wind energy into the distribution 
system. 

These proposed improvements and upgrades will not change the essential operation of Banks 
Lake according to existing protocols for irrigation, load shaping, and balancing reserves; 
however, they may result in more rapid transitions and/or more frequent incremental changes 
in daily reservoir levels while the overall reservoir levels remain within established operating 
norms. 

2.4	 Alternative C – JKPGP Modernization and Left 
Powerhouse Decoupling (Preferred 
Alternative) 

Under Alternative C, Reclamation would modernize the JKPGP pump and pump-generating 
units as described in Alternative B.  Along with the modernization work, the six pump units 
would be decoupled from the Grand Coulee left powerhouse and would be tied directly to the 
transmission grid. The modernization is estimated to be completed in 10 to 15 years and will 
be conducted so as not to interfere with irrigation deliveries. 

Currently, the pump units (P1 - P6) are connected to the left powerhouse generating units G1, 
G2, and G3 by an isolated-phase bus that runs along the face of Grand Coulee Dam.  The bus 
is deteriorating and demands on-going maintenance that can only be completed in the winter 
to avoid taking the pumps off-line during the critical irrigation season.  The decoupling of the 
JKPGP from the left powerhouse would allow Reclamation to decommission the bus and 
alleviate these maintenance and related safety issues. Decoupling would require one 
additional transformer.  Depending on the space requirements of the new and replacement 
equipment needed for the decoupling portion of the modernization project, it may be 
necessary to relocate the fire station that is presently located in JKPGP. The preferred new 
location of fire station is near the back entrance gate of the Industrial Area. There are two 
options for the new firehouse; one being a single story 100-foot by 100-foot building and the 
other being a two-story 50-foot by 100-foot building. 
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Chapter 3 AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 

This chapter describes existing physical, biological, natural, social, and cultural resources that 
could be affected and identifies any potential impacts, beneficial or adverse, to those 
resources that could result from each of the three alternatives. 

The No Action Alternative (Alternative A) describes the conditions of the JKPGP if the 
Modernization Project is not done and provides the basis to compare the two action 
alternatives (Alternatives B and C). 

The resources analyzed include hydrology, water quality, threatened and endangered species, 
fisheries, wildlife, hazardous or toxic wastes, visual quality, power, recreation, transportation, 
socioeconomics, environmental justice, cultural resources, Indian trust assets (ITAs), and 
Indian sacred sites. 

3.1 Hydrology 
3.1.1 Affected Environment 

The purpose of this analysis is to describe the potential effects to Banks Lake operations and 
lake elevations as a result of the modernization of the JKPGP.  One of the major requirements 
of the JKPGP is to provide water for irrigation to the CBP via Banks Lake.  The CBP 
currently serves about 671,000 acres in east central Washington with an average annual 
delivery of around 2.5 million acre-feet of irrigation water through Banks Lake.  Banks Lake 
is an off-stream reservoir that was constructed for and serves as an equalizing and storage 
reservoir to manage the diversion of water from the Columbia River for irrigation within the 
CBP.  The reservoir provides significant temporary storage capacity and decouples the timing 
of water releases into the Main Canal at Dry Falls Dam from the timing of diversions from the 
Columbia River into the project via the JKPGP. Water can also be released from Banks Lake 
back through the JKPGP and down to Lake Roosevelt to generate power. Over the last 
decade, the use of Banks Lake by the BPA for load factoring combined with the required five-
foot August salmon flow augmentation drawdown have resulted in the reservoir level being 
operated generally within the range of 1565 to 1570 feet above mean sea level (AMSL). 

Changes in Banks Lake water levels are the only potential significant hydrologic effect 
anticipated from the JKPGP modernization and are the focal point of this analysis.  Potential 
effects to Lake Roosevelt were also considered but since Lake Roosevelt is a much larger 
body of water when compared to Banks Lake, effects to Banks Lake elevations will be the 
focal point of this analysis.  As will be seen in the following analysis, any minor changes in 
Banks Lake elevations as the result of the modernization of the JKPGP would translate into 
negligible changes in Lake Roosevelt elevations. 
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Banks Lake Operations and Lake Levels 

Historic Operations 

Throughout the life of the CBP, the water level in Banks Lake has fluctuated throughout its 
30-foot range of active storage.  This range is defined as elevation 1540 feet AMSL to 1570 
feet AMSL.  There have been periods of greater water level fluctuation as well as periods of 
stable water levels. Prior to 1980, Banks Lake was managed with a relatively large operating 
range as seen in Figure 3-1.  Starting around 1980, the operating range was reduced 
considerably to help minimize local impacts (fisheries and recreation) realized around the 
lake.  Since 1987, Banks Lake has been operated within the top 5 feet with a few exceptions 
including the deep maintenance draft that occurred in 1994 (a maintenance draft is scheduled 
for 2011 to 2012 which will temporarily draft Banks Lake to an elevation of around 1540 
feet). 

 
      

  

 

Banks Lake Elevation (1961- 2011) 
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Figure 3-1. Historic Banks Lake elevation (1961 - 2011). 

  

3.1 Hydrology 
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Hydrology 3.1 

Figure 3-2 shows Bank Lake elevations since 1995.  Since the last maintenance draft in 1994, 
Banks Lake has predominately operated between elevation 1565 feet and elevation 1570 feet.  
Starting in 2000, Banks Lake began drafting to elevation 1565 feet by August 31 every year 
for summer flow augmentation for juvenile salmon out-migration, as required by the 
Biological Opinion.  The August draft to elevation 1565 feet is accomplished by reduced 
pumping from Lake Roosevelt which keeps more water in the Columbia River during August.  
Table 3-1 shows Banks Lake elevations and the storage volume associated with those 
elevations. Table 3-1 shows there is 133,600 acre-feet of water between elevations 1565 feet 
and 1570 feet. 
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Banks Lake Elevation (1995-2011) 

Figure 3-2. Historic Banks Lake elevations (1995 - 2011). 

Table 3-1.  Banks Lake live storage.  

Water Surface Elevation (feet) Storage (acre-feet) 
1517.2 0 
1520 28,200 
1525 94,100 
1530 168,100 
1535 253,900 
1540 347,500 
1545 448,200 
1550 556,100 
1555 671,000 
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3.1 Hydrology 

Water Surface Elevation (feet) Storage (acre-feet) 
1560 792,300 
1565 919,500 
1570 1,053,100 

As previously stated and as shown in Figure 3-2, Banks Lake has predominately been 
operated between elevation 1565 feet and 1570 feet in recent years. In fact, with the 
exception of the August draft to elevation 1565 feet, Banks Lake is above elevation 1567.5 
feet most of the year.  Figure 3-3 and Figure 3-4 are elevation duration curves for the April to 
July and the October to March timeframes.  The elevation duration curves show how much of 
the time Banks Lake is above a certain elevation.  For example, since 1995, Banks Lake has 
been operated above elevation 1567.5 feet greater than 90 percent of the time from April to 
July.  For the October to March timeframe, Banks Lake has been operated above elevation 
1567.5 feet greater than 80 percent of the time since 1995. 

Figure 3-3. Banks Lake elevation duration (April - July, 1996-2011). 
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Hydrology 3.1 

Figure 3-4. Banks Lake elevation duration (October - March, since 1995). 

Current Operations 

Current operations at Banks Lake result in the lake elevation typically within the top 5 feet 
(1565 feet to 1570 feet).  Water Year (WY) 2010 was a typical “normal” year for Banks Lake 
operations and lake elevations.  Figure 3-5 shows Banks Lake elevations for WY 2010.  There 
are some day-to-day and week-to-week changes in lake elevations but the lake elevation 
remained within the top 5 feet year round. 
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3.1 Hydrology 

Figure 3-5. Banks Lake elevation, WY 2010. 
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Banks Lake Elevation (WY 2010) 

Figure 3-6 shows the daily change in Banks Lake water surface elevation for WY 2010.  
Positive increases in elevation indicate that pumping into Banks Lake from Lake Roosevelt 
was more than the combination of irrigation withdrawals and generation releases through the 
pump generators (PGs). The opposite is true for negative changes in elevation.  Figure 3-6 
also shows that there are frequent daily changes in elevation throughout the year; but overall, 
the positive changes offset the negative changes and the lake elevation remained within the 
top 5 feet.  For WY 2010, the maximum daily negative change was 7.3 inches and the 
maximum daily positive change was 5.6 inches.  The maximum weekly (Mon-Sun) negative 
change was 20.8 inches and the maximum weekly positive change was 14.6 inches. 
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Hydrology 3.1 

Figure 3-6. Daily change (in inches) in Banks Lake elevation (WY 2010). 
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Banks Lake Daily Change in Elevation (WY 2010) 

The majority of the pumping up to Banks Lake typically occurs during the light load hours 
(LLH - night time, weekends and holidays) when energy costs are normally lower than 
during the heavy load hours (HLH - weekdays).  The opposite is true for generation releases 
back to Lake Roosevelt through the PGs.  Generation usually takes place during HLH when 
energy costs are comparatively higher.  Because pumping needs increase during the irrigation 
season to keep up with withdrawals, there are times when some pumping may be required 
during HLH.  Table 3-2 shows monthly average pumping to Banks Lake.  Note the increase in 
pumping amounts during the irrigation season (mid-March through mid-October). 

Table 3-2.  Monthly average pumping into Banks Lake (2005 - 2009). 

Pumping Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
to Banks 
Lake 
(cfs) 

2611 678 987 280 334 1409 6602 7652 7690 8803 6133 6607 
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3.1 Hydrology 

Table 3-3 shows total JKPGP pumping capacity at various Banks Lake and Lake Roosevelt 
elevations, with all six pumps and six PGs in service. Note that there are significant decreases 
in pumping capacities between Lake Roosevelt elevations of 1260 feet to 1270 feet and 
elevations 1240 feet to 1250 feet.  This is due to PG 7 and 8 not being able to pump below a 
Lake Roosevelt elevation of 1263 feet and PG 9 to 12 not being able to pump below an 
elevation 1241 feet. 

Table 3-3.  JKPGP pumping capacity with all pumps and PG's on-line. 

JKPGP Pumping Capacity (cfs) 
Lake Roosevelt 
Elevation (feet) Banks Lake Elevation (feet) 

1560 1565 1570 
1290 22,600 22,200 21,900 
1280 21,900 21,500 21,100 
1270 21,100 20,700 20,300 
1260 16,500 16,200 15,800 
1250 15,800 15,500 15,100 
1240 8,800 8,600 8,400 
1230 8,300 8,100 7,900 
1220 7,900 7,700 7,400 
1210 7,400 7,000 6,600 
1208 7,200 6,900 6,500 

The current recognized and accepted operating range of Banks Lake is elevation 1565 feet to 
1570 feet.  However, there are several times during the year when the preferred operating 
range is elevation 1567.5 feet to 1570 feet.  The following is a summary of the current Banks 
Lake elevation operating guidelines. 

Fall/Winter (September 1 – March 31): 

Banks Lake to be operated within elevation range of 1565 feet to 1569 feet.  However, if there 
is not a threat of freezing weather, Banks Lake can operate higher than 1569 feet (up to 
elevation 1570 feet) after coordination with Reclamation. 

Spring/Summer (April 1 – August 31): 

April 1 – prior to Memorial Day weekend:
 
Banks Lake to be operated within elevation range of 1565 feet to 1570 feet
 

Memorial Day weekend:
 
Banks Lake to be operated within elevation range of 1567.5 feet to 1570 feet
 

After Memorial Day Weekend – late June:
 
Banks Lake to be operated within elevation range of 1565 feet to 1570 feet
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Hydrology 3.1 

Late June – July 31: 
Banks Lake to be operated within elevation range of 1567.5 feet to 1570 feet. 

August 1 – August 31: 
Banks Lake to be near the top end of the operating range on August 1, then drafted to 
elevation 1565 feet by August 31. 

These elevation guidelines are to be followed when possible.  However, there may be times 
when Banks Lake will need to be operated outside the listed guidelines.  For example; 
pumping capability, whether limited by outages or the elevation of Lake Roosevelt, may not 
be able to keep pace with irrigation withdrawals from Banks Lake.  In this case, Banks Lake 
may need to draft below the elevation guidelines in order to satisfy irrigation requirements.  
Other infrequent circumstances (e.g. maintenance drafts, power emergencies, etc.) could also 
result in Banks Lake operating outside of the elevation guidelines. 

3.1.2 Environmental Consequences 

Alternative A - No Action 

Under the No Action Alternative, Reclamation would continue operating the JKPGP’s six 
pumps and six pump-generating units under the existing maintenance program.  Operations to 
deliver irrigation water, generate electricity, and support balancing power reserves would 
continue according to existing protocols. Banks Lake operations and lake elevations would 
be as described in the previous Current Operations section. 

Alternative B - JKPGP Modernization 

Under Alternative B, Reclamation would overhaul and modernize the twelve JKPGP pump 
and pump-generating units.  The overhaul would include work on the unit controls, 
transformers, circuit breakers, and the fire protection equipment. 

The BPA has contracted with HDR Engineering, Inc to perform several studies to evaluate 
potential operational scenarios.  A seasonal statistical assessment of the available upward and 
downward balancing reserves was generated for each scenario, including the resulting 
changes in Banks Lake elevations as a result of the modernization of the JKPGP (Alternatives 
B and C). Balancing reserves can be defined as generation flexibility; either the ability within 
the hour to increase generation or decrease pump loads (inc) or the ability to decrease 
generation or increase pump loads (dec), in order to balance generation with loads on the 
system and maintain a reliable grid. Based on input from the BPA Operations staff, the 
studies were based on JKPGP's ability to provide balancing reserves for specified periods of 
time, 6 to 16 hours of inc reserves (depending on time of year) and 4 hours of dec reserves.  
These specified periods of time are consistent with the operations staff experience on 
deployment of balancing reserves.  Two different scenarios were analyzed to determine the 
possible effects to the water surface elevations at Banks Lake. 
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3.1 Hydrology 

The target elevations used in the following scenarios are used to more clearly illustrate 
potential additional maximum and minimum lake elevation fluctuations as the result of 
JKPGP modernization (Alternatives B and C).  The target elevations shown do not represent 
typical lake elevations; typical Banks elevations are more variable throughout the year as 
shown in Figure 3-6. 

In the first scenario, the JKPGP is operated at a “flat” pumping rate to meet anticipated daily 
irrigation demands with a target elevation of 1568.5 feet for Banks Lake.  “Flat” means that 
the pumps are operated at a constant rate throughout the day to provide the daily water 
requirements in a 24-hour period.  For this scenario, maximum dec capability within a 4-hour 
time horizon was required for the entire year, and maximum inc capability varied from a 6­
hour time horizon for most of the year, to a maximum 16-hour time horizon in April, May, 
and June.  Analysis of this scenario shows that the maximum deviation above the target 
elevation was approximately three inches and maximum deviation below the target elevation 
was about 4½ inches. Figure 3-7 shows the target elevation and the maximum and minimum 
deviation from the target for this first scenario. 

1565.00 

1565.50 

1566.00 

1566.50 

1567.00 

1567.50 

1568.00 

1568.50 

1569.00 

1569.50 

1570.00 

Modeled Banks Lake Elevation, Alternative B&C 
(scenario 1) 

Maximum Elevation Reached in 
Time Horizon 

Minimum Elevation Reached in 
Time Horizon 

Target Pool Elevation 

Figure 3-7. Modeled Banks Lake elevation showing target, max, and min elevations under 
Alternatives B and C, Scenario 1. 

This operational scenario shows that the JKPGP would have significant capability in 
providing inc and dec system reserves without significant impact to Banks Lake elevations.  It 

DRAFT Environmental Assessment – December 2011 20 



    

     

   
     

    
   

   

 

 
        

 

 

    
   

   
  

 
     

 
     

   
  

Hydrology 3.1 

should be noted that the day-to-day fluctuation of Banks Lake would continue as in past 
years, but the fluctuation due to providing system reserves would remain within a few inches 
of this historical operating elevation.  To more clearly illustrate this point, Figure 3-8 shows 
historic Banks Lake elevations in WY 2010, along with the maximum and minimum Banks 
Lake elevations that could occur under Alternatives B and C. 

Figure 3-8. Banks Lake actual elevation for WY 2010 along with Alternative B and C max and 
min elevations. 

The second scenario that was analyzed used the same time horizons for inc (6 to 16 hours 
depending on time of year) and dec (4 hours year-round) capability, but pumping was not held 
constant over the course of the day.  The goals in this scenario were to meet daily irrigation 
requirements and attempt to provide 250 average megawatts (aMW) of inc capability year-
round.  This results in more variation of the target elevation, but still within the bounds of the 
normal operating range. Figure 3-9 shows that Scenario 2 has similar deviations above and 
below the target elevation as in Scenario 1.  Maximum deviation above the target elevation is 
approximately 3 inches and maximum deviation below the target elevation is about 4½ 
inches. Once again this scenario shows that the JKPGP would have significant capability in 
providing inc and dec system reserves without significant impact to Banks Lake elevations. 
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3.1 Hydrology 

Figure 3-9. Modeled Banks Lake elevation showing target, max, and min elevations under 
Alternatives B and C, Scenario 2. 

In summary, model results show that the proposed modernization of the JKPGP would not 
significantly change Banks Lake elevations.  Under the proposed modernization (Alternatives 
B and C): 

•	 Banks Lake elevations, throughout the year, would remain within the operating range 
of elevation 1565 feet to elevation 1570 feet. 

•	 Irrigation deliveries to the CBP would be unaffected. 
•	 The summer draft to elevation 1565 feet for flow augmentation would be unaffected. 
•	 There could be some increase in daily fluctuations in lake elevations, but daily
 

changes in elevations would be within several inches of what currently occurs.
 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Under Alternative C, Reclamation would overhaul and modernize the JKPGP pump and 
pump-generating units as described in Alternative B.  Along with the modernization work, the 
six pump units would be decoupled from the Grand Coulee left powerhouse and would be tied 
directly to the transmission grid. 
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Hydrology 3.1 

The only difference between Alternative B and C is the decoupling of the pumps from the left 
powerhouse, which would not affect Banks Lake operations.  Thus, the effects to Banks Lake 
elevations for Alternative C are the same as for Alternative B. 

3.1.3 Cumulative Impacts 

Cumulative impacts are impacts on the environment that results from the incremental 
consequences of a proposed action when added to other past, present, and reasonably 
foreseeable future actions, regardless of who undertakes these actions.  Cumulative impacts 
can result from individually minor but collectively significant action taking place over a 
period of time.  The following is a brief description of projects and/or actions that may have 
an impact on Banks Lake water levels. 

The Odessa Subarea Special Study 

The Odessa Subarea Special Study proposes to substitute CBP surface water from the 
Columbia River to replace declining groundwater supply that is used for irrigation in the 
Odessa Subarea (Reclamation 2010a).  This proposal is currently undergoing environmental 
review under the NEPA and the Washington State Environmental Policy Act.  The Study’s 
Final EIS has not been completed, thus this proposal does not meet the test for being a 
reasonably foreseeable future action subject to analysis of cumulative effects under NEPA.  
Nonetheless, this EA considers the potential effects of the Study’s proposed action 
alternatives in order to acknowledge the potential effects at Banks Lake reservoir. 

The Odessa Subarea Special Study Draft EIS evaluated eight action alternatives covering a 
range water supply and delivery options for the Odessa Subarea.  These alternatives could 
have a wide range of potential effects on operations and water levels at Banks Lake reservoir. 
In order to store and move the required additional water through Banks Lake, the reservoir 
would be subjected to substantially greater fluctuations than is currently the case during and 
immediately following the spring-summer-fall irrigation season. 

Modeling and analyses for the eight action alternatives reveal that during years with average 
levels of precipitation, Banks Lake could be drawn down by 5.1 to 13.5 feet at the end of 
August compared to the current 5-foot drawdown under the No Action condition.  This would 
translate to an elevation of approximately 1564.9 feet to 1556.5 feet AMSL.  In drought years 
the drawdown could range from 5.5 to 18.3 feet at the end of August, corresponding to an 
elevation of approximately 1564.5 feet to 1551.7 feet AMSL.  Under some drought and/or dry 
year conditions, the reservoir might not be able to be fully refilled during the following year. 

It has been shown in the previous sections that the proposed modernization of the JKPGP 
would not have a significant effect on Banks Lake elevations. There could be some increase 
in daily fluctuations in lake elevations but daily changes in elevations would be within several 
inches of what currently occurs.  This would also be true if the proposed modernization of the 
JKPGP is combined with any of the action alternatives of the Odessa Subarea Special Study. 
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3.2 Water Quality 

Based on the two scenarios in the Environmental Consequences section, Banks Lake 
elevations may vary a maximum of 3 inches above or 4.5 inches below any of the action 
alternatives of the Odessa Subarea Special Study. 

3.2 Water Quality 

3.2.1 Affected Environment 
Water quality of Banks Lake and Lake Roosevelt are regulated by the State of Washington 
Department of Ecology (Ecology) under the framework of the Clean Water Act (CWA).  
Washington has established water quality standards for specific physical and chemical 
parameters in order to provide suitable conditions to support designated and potential uses.  
Some of these uses include agriculture water supply, domestic water supply, stock water 
supply, industrial water supply, commercial navigation, boating, wildlife habitat, harvesting, 
and aesthetics (Ecology 2006).  The designated uses of Lake Roosevelt include core salmonid 
summer habitat and extraordinary primary contact recreation, as well as nine additional 
standard uses.  Extraordinary primary contact recreation is a designated use for some high 
quality or special waters of the state.  This designation and the associated water quality 
standards provide more stringent protection against waterborne disease than primary contact 
recreation standards.  There appear to be no additional uses designated for Banks Lake.  As a 
result, the default designated beneficial uses apply to Banks Lake.  These include: salmonid 
spawning, rearing, and migration; primary contact recreation; domestic, industrial, and 
agricultural water supply; stock watering; wildlife habitat; harvesting; commerce and 
navigation; boating; and aesthetic values. 

Section 303(d) of the CWA requires states and tribes to identify water bodies that do not meet 
water quality standards. States and tribes must publish a list of these impaired waters every 
two years.  The most recent approved 303(d) list for the State of Washington is the 2008 
Integrated Report approved by U.S. Environmental Protection Agency (EPA) on January 29, 
2009 (Ecology 2009a).  For lakes, rivers, and streams identified on this list, states and tribes 
must develop water quality improvement plans known as total maximum daily loads 
(TMDLs).  These TMDLs establish the amount of a pollutant a water body can carry and still 
meet water quality standards. Water temperature was identified as one of the primary water 
quality problems in the Columbia River segments near Grand Coulee Dam, while low 
dissolved oxygen and PCBs (a persistent organic pollutant with toxicities similar to dioxins) 
were also identified as water quality concerns. Banks Lake has also been listed for PCBs and 
2,3,7,8 TCDD, another dioxin like substance.  Fish tissue samples collected from Banks Lake 
in (Ecology) 2003 indicated that Mercury, PCBs, PCDD (dioxins), and total DDT (a legacy 
pesticide) were elevated above National toxics rules, or EPA screening levels in the lake 
whitefish and rainbow trout populations sampled from the reservoir.  Yellow perch and 
walleye were shown to exceed the screening level set by EPA for subsistence fisheries. 
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Water Quality 3.2 

In 2004, Ecology, with the EPA and in cooperation with the Spokane Tribe of Indians, 
developed the total dissolved gas (TDG) TMDL for the Mid-Columbia River and Lake 
Roosevelt, which included the areas above and below Grand Coulee Dam (Ecology 2004). 

Applicable Water Quality Standards 

The water quality criteria (narrative and numeric) that protect the designated and potential 
uses for Banks Lake and Lake Roosevelt are discussed below. Chapter 173-201A 
Washington Administrative Code (Ecology 2006) contains the water quality standards for the 
State of Washington.  Water temperature is measured by the 7-day average of the daily 
maximum temperatures (7-DADMax). 

Table 3-4 lists the temperature criteria for each of the aquatic life use categories designated 
for Lake Roosevelt and Banks Lake. 

Table 3-4.  Lake Roosevelt and Banks Lake aquatic life temperature criteria. 

Aquatic Life Temperature Criteria in 
Fresh Water Category Highest 7-DADMax 

Core Summer Salmonid Habitat 16°C (60.8°F) 
Salmonid Spawning, Rearing, and 
Migration 17.5°C (63.5°F) 

TDG is measured in percent saturation, and does not apply when the river flow exceeds the 
seven-day, ten-year frequency flood, and may be adjusted to accommodate fish passage.  All 
other times, TDG must not exceed an average of 110 percent. 

Both the CCT and the Spokane Tribe have developed water quality standards that are 
applicable to portions of the affected area.  These standards are similar to the Washington 
State water quality standards.  Both Tribes’ standards for TDG and dissolved oxygen are set 
at 110 percent of saturation and 9.5 milligrams per liter (mg/L) respectively (Spokane Tribe 
2003; CCT 2009).  The CCT has established temperature criteria of 16 °C for the Columbia 
River and Lake Roosevelt (CCT 2009), while the Spokane Tribe’s temperature criteria is set 
at a 7-DADMax of 18.5 °C.  The most stringent standards for temperature are the Washington 
State standard for the Lake Roosevelt and Banks Lake portions.  These standards are set at 16 
°C 7-DADMax. 

Banks Lake 

Water quality conditions in Banks Lake currently do not support all the potential uses (Banks 
Lake currently does not have designated beneficial uses).  Elevated PCBs and elevated 2,3,7,8 
TCDD have been determined as the factors affecting the potential uses (Ecology 2009a).  As 
part of an on-going reservoir-monitoring program for operating projects, Reclamation began 
collecting water quality data from Banks Lake annually in 2009.  Following 2009, 
Reclamation continued to monitor Banks Lake once a year, during mid-summer.  These 
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3.2 Water Quality 

samples are analyzed for chemical, physical, biological, and trace metal parameters.  Water 
temperature data indicate that Banks Lake is isothermal (the same temperature through the 
lake’s depth profile) during the late July sampling period and rarely exceeds 16° C throughout 
the water column.  Dissolved oxygen levels are also adequate throughout the water column 
with the lowest recorded concentration of 9.3 mg/L.  The remainder of the depth profiles 
oxygen ranged from 9.3 to 11.4 mg/L.  Nutrient concentrations are also very low in Banks 
Lake. Bio-available phosphorus concentrations were below detection limits of 0.003 mg/L 
and total nitrogen compounds were found to be less than 0.18 mg/L.  In addition, sediment 
concentrations were near background levels of 1 to 3 mg/L of total suspended solids. 

Lake Roosevelt 

Water quality conditions in Lake Roosevelt currently do not support all the designated and 
potential uses.  Elevated TDG, elevated water temperature, and low levels of dissolved 
oxygen have been determined as the factors affecting the designated and potential uses 
(Ecology 2009a).  As part of an on-going reservoir-monitoring program for operating 
projects, Reclamation collects water quality data every month from Lake Roosevelt.  These 
samples are analyzed for chemical, physical, biological, and trace metal parameters. In 
addition, Reclamation has installed fixed monitoring locations (Hydromet Stations) at the 
international boundary and the forebay of the reservoir.  At these locations, surface water 
temperature is collected at midnight every day and TDG information is collected every 15 
minutes throughout the year. 

TDG levels can be increased above the water quality criteria by spilling water over spillways 
of dams.  There are other ways that TDG may also be elevated.  These include passing water 
through turbines, low-level ports, fishways, or locks; and natural processes such as low 
barometric pressure, high water temperatures, or high levels of aquatic plant activity and 
growth.  However, the vast majority of elevated TDG levels found in the Columbia River are 
caused by spills from dams.  In some cases, dams located upriver may pass elevated TDG 
down river because there is not enough time or water turbulence to dissipate the elevated 
gasses.  This is the case with Lake Roosevelt.  The Hydromet monitoring station at the 
international border shows TDG exceeding State and Tribal water quality standards entering 
the reservoir (Table 3-5).  As this water passes through Lake Roosevelt there is little change 
in TDG recorded at the forebay Hydromet station. 

Table 3-5.  Monthly average TDG percentage at the United States-Canada border and the Lake 
Roosevelt forebay from January 1999 to April 2009. 

Month International Boundary Lake Roosevelt Forebay 
January 102.25 98.93 
February 101.84 100.20 

March 103.43 102.49 
April 108.43 106.42 
May 116.88 110.68 
June 122.31 114.46 
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Water Quality 3.2 

Month International Boundary Lake Roosevelt Forebay 
July 115.05 114.39 

August 110.67 108.90 
September 105.71 103.98 

October 103.00 100.20 
November 103.08 98.52 
December 105.89 95.81 

Water temperature measured at the forebay Hydromet station indicates that water 
temperatures often exceed water quality criteria. Generally, the surface waters of the 
reservoir reach 16 °C mid- to late July and remain above 16°C until the end of October.  
However, this is typical for lakes and reservoirs.  Several reports and studies indicate that the 
upstream portion of Lake Roosevelt does not stratify while the downstream segment of the 
reservoir near the dam weakly stratifies.  As with TDG issues in Lake Roosevelt, a majority 
of the temperature issues are the result of upstream effects being passed through the reservoir 
due to the very low retention time in the reservoir.  Retention times have been estimated to be 
between 20 and 60 days, depending on the time of the year and if the reservoir is being drawn 
down for flood control (BPA 1996). 

3.2.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

Water quality impact analysis is based on available water quality data and State or Tribal 
water quality standards.  Water quality standards were described previously. 

Alternative A - No Action 

Reclamation would continue operating the JKPGP with the current maintenance and 
production schedules.  Operations to deliver irrigation water, generate electricity, and support 
balancing power reserves would continue according to existing protocols.  Existing water 
quality conditions are not expected to change because of the no action alternative.  The level 
of Banks Lake would be maintained within the current five-foot operating window.  Under 
this alternative, large drawdown events are limited and occur at Banks Lake during scheduled 
maintenance. In a typical year like 2010, the maximum daily variation in lake elevation under 
the current operating schedule has resulted in less than 7.3 inches of drawdown and a 
maximum of 5.6 inches of refill.  Total suspended sediment from eroding banks can occur 
during large drawdown down events.  However, within these small daily incremental 
elevation changes, increased sediment production has not been seen under the current 
operating elevation levels.  In addition, due to the flow required to meet irrigation demands, 
the water’s residence time in Banks Lake would remain low, minimizing, as much as possible, 
the solar exposure from the larger surface area of Banks Lake.  As a result, the lake’s 
temperature should remain isothermal and below State or Tribal water quality criteria. 
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3.2 Water Quality 

The No Action Alternative would not change the concentrations or mobilization of the 
elevated PCBs and 2,3,7,8 TCDD found in the fish tissues of Banks Lake. 

The environmental consequence of the No Action Alternative on temperature conditions 
within Lake Roosevelt are not expected to change. The 22,000 cfs pump capacity and 14,000 
cfs generating capacity should not impact the temperature regime in Lake Roosevelt due to 
the magnitude of water passing through Grand Coulee Dam.  Water quality conditions in Lake 
Roosevelt would not change measurably as the capacity of the JKPGP should remain within 
current conditions. 

Alternative B – JKPGP Modernization 

No water quality impacts are anticipated because of the Reclamation plan to overhaul the 
JKPGP. Current operation schedules dictate that Banks Lake elevation change is limited to a 
2.5- to 5-foot change.  By completing the overhaul and modernization, the JKPGP will 
operate more efficiently and be able to respond to power balancing needs over a shorter 
timeframe.  As a result, water could be pumped to Banks Lake and used to generate within a 4 
to 6 hour window.  Consequently, there may be greater day-to-day variation within the pool 
level, but operations would be limited to the same 2.5- to 5-foot operating window currently 
seen at the lake.  As mentioned previously, in a typical year like 2010, the maximum daily 
variation in lake elevation under the current operating schedule has resulted in less than 7.3 
inches of drawdown and a maximum of 5.6 inches of refill.  It has been estimated that the 
modernization and the more efficient power balancing may increase day-to-day pool level 
variation by up to 6 inches within the current operating level. It has been suggested that 
increased shoreline erosion may occur outside of the 2.5- to 5-foot operating window, but 
none of the alternatives propose increasing the operating window beyond the 5-foot margin.  
In addition, wave heights within the reservoir and seiches (i.e., internal waves that oscillate 
back and forth through a lake) due to wind induced currents may currently exceed the 
anticipated additional 6-inch day-to-day variation.  Banks Lake may be prone to seiches due 
to its elongation and shallowness.  In addition, the relatively long 21-mile fetch (the longest 
straight line direction that wind can blow unobstructed across a water body) of the reservoir 
along the southwesterly axis makes the reservoir prone to wind induced waves greater than 6 
inches.  These factors may obscure the 6-inch day-to-day variation. The project will not result 
in the addition or change in other pollutants of concern concentrations or expression such as 
temperature, PCBs, and dioxins. 

The water quality conditions within Lake Roosevelt are not expected to change due to 
Alternative B.  Joint operations with the USACE and Chief Joseph Dam will continue.  These 
operational measures are designed to minimize spill at Grand Coulee Dam and consequently 
minimizing TDG generation below Grand Coulee.  Grand Coulee is more prone to generate 
TDG when spill through the outlet works occurs in comparison with the TDG generated by 
spill over Chief Joseph Dam. The modernization and the current pumping and generating 
volumes at JKPGP are small in comparison with spill volumes and generating capacity at 
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Water Quality 3.2 

Grand Coulee.  Additionally, the typical spill season occurs prior to the irrigation season.  
Consequently, only a limited amount of water can be moved to Banks Lake to offset spill at 
Grand Coulee, and would eventually be returned to Lake Roosevelt within the day. 

Due to power demand, current operations have not allowed for selective operations at Grand 
Coulee for temperature modification in the Columbia River downstream from the dam.  In 
addition, Lake Roosevelt only weakly stratifies for a short period during the summer.  This 
stratification quickly breaks down due to the large powerplant capacity and high flows in the 
Columbia River and the reservoir’s thermal structure is similar to the thermal structure of the 
inflows from the Columbia River.  The thermal structure of Lake Roosevelt will not change 
during the modernization and up-grading of the individual JKPGP units.  The current depth of 
the inlet and outlet works for the JKPGP and the small volumes of water moving between 
Banks Lake and Lake Roosevelt should not affect the weakly stratified reservoir, and for the 
remainder of the year, the short retention time in Banks Lake should preclude any significant 
warming or cooling of water returning to Lake Roosevelt.  As a result, the effect on water 
temperature by operations throughout the modernization period will be similar to the effect on 
water quality conditions of the no action alternative. 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Under Alternative C, water quality changes in Banks Lake and Lake Roosevelt are anticipated 
to be the same as described for Alternative B. 

3.2.3 Mitigation 

There was no mitigation identified for any of the alternatives. 

3.2.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

Banks Lake 

Several large projects are slated in the area surrounding Banks Lake, most notably the 
overhaul of the TPP at Grand Coulee.  This project could have impacts to Banks Lake’s pool 
level during the spill period.  This would be especially true during very high flow events in 
the Columbia River as was seen in the 2011 spill period.  When Columbia River discharge 
exceeds generation needs or generation capabilities are taken offline, more pressure is put on 
the pumping facilities at JKPGP to move water to Banks Lake to help minimize spill at Grand 
Coulee.  However, given the small pump capacity relative to Columbia River flows, the effect 
is small. In addition, this ability is limited to the operating levels of Banks Lake and the 
ability to move water out of the Banks Lake system.  If generation capacity is limited at the 
TPP and more water is pumped to Banks Lake, Banks Lake would be kept at a higher level or 
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3.3 Threatened and Endangered Species 

full pool level.  The amount of water that could be pumped to minimize spill is constrained by 
the maximum pool level of Banks Lake, irrigation demand, and the need to generate power 
through the PGs. 

Other projects include the Odessa Subarea Special Study.  The cumulative water quality 
impacts for this project on Banks Lake and Lake Roosevelt were discussed in the Odessa 
Subarea Special Study Draft EIS (Reclamation 2010a).  When the minor impacts of this 
project are combined with those discussed in the Odessa Subarea Special Study, the impacts 
are not different than what was described in the draft EIS. 

Lake Roosevelt 

The JKPGP would continue to operate in a similar fashion as the No Action Alternative, but 
with more efficiency in the switch from pumping to generating.  Spill at Grand Coulee would 
continue to occur without any significant change in volume spilled once Banks Lake reached 
full pool levels.  As a result, TDG issues below Grand Coulee would not be affected by 
Alternative B.  The Alternative would not change the current TDG load generated by spill 
events at Grand Coulee Dam. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative Impacts for Alternative C would be the same as Alternative B. 

3.3 Threatened and Endangered Species 
3.3.1 Affected Environment 

Action Area 

The area that could be potentially affected by the modernization of the JKPGP is defined by 
the areas affected hydrologically, as well as any direct effects of construction activities.  
Hydrologic effects would apply to fish species or terrestrial species associated with aquatic 
habitats.  Construction effects would be limited to the immediate area surrounding the 
JKPGP. 

ESA Listed Species in the Action Area 

The following list of species and critical habitats protected by the Endangered Species Act 
(ESA) was developed by accessing listed species for Grant and Douglas counties, 
Washington, at http://www.fws.gov/wafwo/pdf/GrantCounty081111.pdf and 
http://www.fws.gov/wafwo/pdf/DouglasCounty081111.pdf respectively. 
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Threatened and Endangered Species 3.3 

Bull trout (Salvelinus confluentus), Threatened 
Bull trout Critical Habitat, Designated 
Gray wolf (Canis lupus), Endangered/Delisted1 

Columbia Basin Distinct Population Segment (DPS) of Pygmy rabbit (Brachylagus 
idahoensis), Endangered 

Ute ladies’-tresses (Spiranthes diluvialis), Threatened Plant 

Bull Trout 

Status and Distribution – The U.S. Fish and Wildlife Service (USFWS) issued a final rule 
listing the Columbia River and Klamath River populations of bull trout (Salvelinus 
confluentus) as threatened species under the ESA on June 10, 1998 (63 FR 31647). This 
listing was reaffirmed in the most recent status review (USFWS 2008). 

Bull trout are known to use the mainstem Columbia River for feeding, migration, and 
overwintering habitat (USFWS 2008).  Bull trout are rare in Lake Roosevelt, but a few are 
known to be present (Spotts et al. 2000; Lake Roosevelt Forum 2011). In Banks Lake, bull 
trout were identified in the 1952 to 1954 catches (Nelson 1954; Spence 1965), as they were 
likely pumped from Lake Roosevelt with irrigation water as the lake filled. However, bull 
trout are not currently found in Banks Lake and never established populations due to lack of 
habitat (Reclamation 2001). 

Life History and Ecology - Bull trout are a cold-water fish of relatively pristine stream and 
lake habitats.  They have very specific habitat requirements including cold water 
temperatures, clean stream substrates for spawning and rearing, and complex habitats with 
riffles, deep pools, undercut banks and large woody debris, as well as connectivity between 
headwater spawning habitats and mainstem river or lake overwintering habitats (USFWS 
2011a).  Both resident and migratory life history forms are expressed by bull trout, with 
migratory fish spawning in cold, high-mountain tributaries in fall, and overwintering in 
mainstem river habitats and lakes.  Juvenile migratory fish typically rear in tributaries for two 
years then outmigrate to lakes and mainstem rivers.  Residents stay in spawning tributaries for 
their entire life cycle.  Adults are primarily piscivores, with juveniles feeding on aquatic 
invertebrates (NatureServe 2011). 

Reasons for Decline - The Columbia River DPS is threatened by habitat degradation and 
fragmentation, blockage of migratory corridors, poor water quality, and past fisheries 
management practices such as the introduction of nonnative species (USFWS 2002a). 

1 Though Gray wolf was listed on the species lists by county, further research shows the populations in Grant 
and Douglas counties are part of the Northern Rocky Mountain DPS. 
http://ecos.fws.gov/speciesProfile/profile/countiesByState.action?entityId=9123&state=Washington, Accessed 
10/01/11). This DPS was delisted on May 5, 2011 (76 FR 25590). Therefore, the Gray Wolf will not be 
considered in this analysis. 
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Designated Critical Habitat – The mainstem Columbia downstream of Chief Joseph Dam is 
included in critical habitat designated for bull trout on October 18, 2010 (75 FR 63898). 
Designated Critical Habitat did not include Lake Roosevelt, the Columbia River below Grand 
Coulee Dam to Chief Joseph Dam, nor tributaries entering these water bodies, nor Banks 
Lake. 

Columbia Basin DPS of Pygmy Rabbit 

Status and Distribution — The Columbia Basin pygmy rabbit likely occurred in portions of 
six Washington counties during the first half of the 1900s, including Douglas, Grant, Lincoln, 
Adams, Franklin, and Benton (USFWS 2007).  Within Washington, the range of the pygmy 
rabbit (Brachylagus idahoensis) has been reduced to five isolated fragments of sagebrush-
dominated habitat within Douglas County.  On November 30, 2001, the USFWS announced 
an emergency listing of the Columbia Basin DPS of the pygmy rabbit species as endangered 
(66 FR 59734).  The last wild population of Columbia Basin pygmy rabbit was considered 
extirpated in 2004 (USFWS 2007), but a significant proportion of suitable habitat in their 
historic range has not been surveyed (USFWS 2011b).  Surveys conducted by the USFWS 
were unable to find any pygmy rabbits within the Banks Lake area (USFWS 2002b); 
however, the USFWS recommended additional surveys be conducted before any future 
activities are allowed that could adversely affect the sagebrush-steppe community.  The only 
known Columbia Basin pygmy rabbits are held in a captive breeding program, with 92 
individuals averaging about 65 percent Columbia Basin ancestry in the program as of April 
15, 2011. The last purebred Columbia Basin pygmy rabbit in captivity died in August 2008 
(USFWS 2011b). 

Life History and Ecology — This is the smallest North American rabbit species and is one of 
only two rabbit species in North America that dig their own burrows.  Pygmy rabbits are 
typically found in habitat types that include tall, dense stands of sagebrush (Artemesia spp.), 
upon which they are highly dependent for food and shelter throughout the year.  They require 
areas that also include relatively deep, loose soil that allows burrowing (USFWS 2007). 

Reasons for Decline — Large-scale loss and fragmentation of native shrub steppe habitats, 
primarily for agricultural development, was likely the primary factor in the long-term decline 
of the Columbia Basin pygmy rabbit.  Once a population declines below a certain threshold, it 
is at risk of extirpation from a number of influences including chance environmental events, 
catastrophic habitat loss or resource failure, predation, disease, demographic limitations, loss 
of genetic diversity, and inbreeding.  To varying degrees, all of these influences have 
impacted the Columbia Basin pygmy rabbit and, in combination, have led to the population’s 
endangered status (USFWS 2007). 

Ute Ladies’-Tresses 

Status and Distribution — Ute ladies’-tresses (Spiranthes diluvialis), a perennial orchid, was 
federally listed as threatened in 1992 (57 FR 2048). This is a wetland and riparian species 
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Threatened and Endangered Species 3.3 

found in springs, wet meadows, river meanders, and floodplains from elevations 1500 to 7000 
feet (USFWS 1998).  Populations of Ute ladies'-tresses orchids are known from three broad 
general areas of the interior western United States -- near the base of the eastern slope of the 
Rocky Mountains in southeastern Wyoming and adjacent Nebraska and north-central and 
central Colorado; in the upper Colorado River basin, particularly in the Uinta River basin; and 
in the Bonneville River basin along the Wasatch Front and westward in the eastern Great 
Basin, in north-central and western Utah, extreme eastern Nevada, and southeastern Idaho. 
The orchid also has been discovered in southwestern Montana and in the Okanogan area and 
along the Columbia River in north-central Washington (USFWS 2011c).  The USFWS 
conducted Ute-ladies’-tresses surveys in late August 1999 during the peak blooming period 
when this species is most conspicuous.  The USFWS found no Ute ladies-tresses and little 
potential habitat within the Banks Lake area (Reclamation 2004).  Banks Lake habitats where 
Ute ladies-tresses may occur include wet meadows fed by freshwater springs; riparian forest, 
riparian shrub, and wet meadow mosaics; wet areas in open shrub or grassland; wetlands 
created in gravel or borrow pits; and habitats dominated by grasses, rushes, and sedges 
(Reclamation 2004). 

Life History and Ecology — Ute ladies’-tresses inhabit full sun to partial shade in early to 
mid-seral communities subject to flooding or periodic inundation.  Beaked spikerush 
(Eleocharis rostellata) appears to be the dominant species in habitat occupied by Ute ladies’­
tresses and is a good indicator throughout its range. 

Reasons for Decline — Urbanization, stream channelization, water diversions, watershed 
degradation, conversion of riparian and floodplain to agricultural uses, and decline of 
pollinators have all contributed to the decline of this species (Reclamation 2004).  This 
species also appears to have a very low reproductive rate and does not compete well with 
aggressive species, such as reed canarygrass (Phalaris arundinacea) or purple loosestrife 
(Lythrum salicaria). 

3.3.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

The species list was considered for Grant and Douglas counties in Washington in order to 
fully consider all listed species that could possibly be found in the area affected by the 
proposed action alternatives.  Status and distributions were analyzed to determine specifically 
where in the area of effect each species may be found, and what components of the proposed 
modernization may affect a species in that location.  For instance, hydrology and water 
quality analyses were considered for aquatic species and direct effects on individuals or 
habitat from either construction activities or hydrological effects were considered for 
terrestrial species. In each case, the species were determined not to be found in locations 
where they would be subject to any effects from the project, so no further analysis was 
needed. 
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3.3 Threatened and Endangered Species 

Alternative A - No Action 

Reclamation would continue operating the JKPGP with the current maintenance and 
production schedules.  Operations to deliver irrigation water, generate electricity, and support 
balancing power reserves would continue according to existing protocols.  Hydrology and 
water quality would remain the same as current conditions. 

Bull trout 

Bull trout are rare in Lake Roosevelt and the Columbia River downstream of Grand Coulee 
Dam, and Banks Lake is not considered part of their range.  They would be expected to 
continue to rarely use the Columbia River and Lake Roosevelt as overwintering, feeding, and 
migrating habitat, and would not be expected in Banks Lake. 

Columbia Basin DPS Pygmy Rabbit 

No changes would be expected to habitats available to Columbia Basin pygmy rabbits, and 
these habitats would likely remain unoccupied by this species unless captive breeding and 
release programs become successful. 

Ute’s Ladies Tresses 

This orchid would likely remain rare in the area with populations documented nearby in the 
Okonagan River basin and near the Columbia River. 

Alternative B – JKPGP Modernization 

Under Alternative B, Reclamation would overhaul and modernize the twelve JKPGP pump 
and pump-generating units.  Hydrology and water quality effects of this alternative were 
analyzed, and the results of those parameters were used to determine potential to affect listed 
species in the area. 

Bull Trout 

Bull trout are rare in Lake Roosevelt and the Columbia River downstream of Grand Coulee 
Dam.  The hydrology and water quality analyses conducted here determined that these 
habitats would not be affected by the proposed action.  Bull trout were found in Banks Lake 
for just a few years in the 1950s, but none have been documented recently.  Banks Lake does 
not have suitable habitat (cold, clear water or access to tributary spawning habitat) for bull 
trout to establish a population and Banks Lake is not considered a part of their range.  The 
slight changes in hydrology due to the more efficient operation of JKPGP, compared to the 
No Action Alternative, are limited to Banks Lake and therefore would have no effect on bull 
trout. 

Columbia Basin DPS Pygmy Rabbit 

Pygmy rabbits inhabit shrub-steppe habitat dominated by sage species.  These habitats are 
available in the vicinity of the action area, but they would not be affected by the project either 
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Threatened and Endangered Species 3.3 

directly or hydrologically.  Construction would take place within previously disturbed areas 
within the JKPGP and would not affect any potential habitat.  The 2002 (USFWS 2002a) 
survey did not find any pygmy rabbits in the area surrounding Banks Lake, and the sage 
habitats would not be affected by any slight variations in day-to-day lake levels due to the 
proposed action. 

Ute Ladies’-Tresses 

The USFWS concluded that the Banks Lake shoreline is too steep and rocky, too dry, or 
inundated for too long during the growing season to provide suitable habitat for this species 
(Reclamation 2009).  Therefore, the slight changes in day-to-day lake levels due to the 
proposed action would have no effect on Ute Ladies’-Tresses. 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Under Alternative C, Reclamation would overhaul and modernize the JKPGP pump and 
pump-generating units as described in Alternative B.  The same modernization and overhaul 
work would be accomplished to return the twelve units to good working order.  Along with 
the modernization work, the six pump units would be decoupled from the Grand Coulee left 
powerhouse and would be tied directly to the transmission grid. 

Hydrology and water quality changes in Banks Lake, Lake Roosevelt, and the Columbia 
River below Grand Coulee Dam are anticipated to be identical to Alternative B.  Construction 
effects would also be similar to Alternative B with construction activities in previously 
developed sites.  Therefore, effects to listed species from Alternative C would be identical to 
those identified for Alternative B. 

3.3.3 Mitigation 

There was no mitigation identified for any of the alternatives. 

3.3.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

Under the ESA, the “no effect” determination is a high standard that means no affects 
whatsoever to listed species due to the proposed action.  This analysis has determined this 
project would have no effect to listed species, so there would be no incremental impacts to 
any of these species when added to past, present, and reasonably foreseeable future actions. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would be the same as Alternative B. 
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3.4 Fisheries 
3.4.1 Affected Environment 

Fisheries in the vicinity of JKPGP and Grand Coulee Dam areas include Lake Roosevelt, 
Banks Lake, and the Columbia River downstream of Grand Coulee Dam.  However, the 
modernization of JKPGP would not affect the fish in Lake Roosevelt or the Columbia River 
fisheries directly through construction activities, or indirectly through hydrologic or water 
quality effects due to operational changes.  These fisheries are described briefly and possible 
effects discussed.  The hydrology analysis focused on possible effects to Banks Lake, 
showing minor changes in operations, so this fisheries analysis focuses more in depth on that 
fishery. 

Banks Lake 

Banks Lake supports a variety of warm-water and cold-water fish species. As an offstream 
reservoir, most of the fish species in Banks Lake were either pumped in from the Columbia 
River as it filled, existed previously in the smaller lakes inundated by Banks Lake, or were 
stocked by Washington Department of Fish and Wildlife (WDFW) for fisheries management. 
Early surveys (1950s) indicate kokanee salmon, burbot, bull trout, and possibly rainbow and 
eastern brook trout were pumped in with irrigation water from Lake Roosevelt (Duff 1973).  
Beyond occasional reports in the 1950s, bull trout never established in the reservoir, 
presumably due to lack of spawning habitat.  Burbot were introduced through water deliveries 
and provided a fishery in the 1950s, decreased dramatically with no burbot being reported in 
the lake by the mid-1970s (Bonar et al. 2000), but reported in gill net surveys in 2008 
(Polacek 2009). 

Recent Banks Lake management supports a variety of warm-water and cold-water game fish 
in addition to non-game fish.  As a warm-water game fishery, walleye, yellow perch, and 
crappie fishing is good, smallmouth bass up to four pounds are plentiful and largemouth bass 
are fairly abundant (WDFW 2011).  Smallmouth bass were the most prevalent fish found in 
littoral zone (near shore) surveys by WDFW (2000), with young-of-year accounting for 23 
percent of this species.  Lake whitefish, carp, and sculpin, as well as young-of-year yellow 
perch, black crappie (Pomoxis migromaculatus), and walleye were also common in the littoral 
zone (WDFW 2000).  Recent creel surveys indicate high angler satisfaction among anglers 
targeting smallmouth bass (96 percent) and low satisfaction among those targeting kokanee 
salmon (33 percent) (Polacek 2009).  Lake whitefish are also abundant in Banks Lake, at 
times dominating recent fisheries surveys (Polacek 2009; WDFW 2011). 

For cold-water fishery, Banks Lake is managed primarily for kokanee salmon and rainbow 
trout.  Kokanee salmon are present through both natural spawning and hatchery/net-pen 
supplementation.  Limited natural production of kokanee salmon is known to occur with 
spawning in a few areas along shorelines associated with inflows and upwellings in October 
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Fisheries 3.4 

(Jackson 2011).  However, hatchery-raised fish contribute the vast majority of the fishery 
(Polacek 2009).  Populations are supplemented with approximately 1 million kokanee salmon 
annually (WDFW 2011).  Several studies were conducted during the 1970s in Banks Lake to 
determine the effects of drawdown on the kokanee salmon and yellow perch spawning, egg 
incubation, and fry emergence (Stober et al. 1977).  The studies concluded that low 
recruitment of kokanee salmon year classes exposed to drawdown was a factor in reducing 
their abundance.  Since 1994, Banks Lake has predominately operated between elevation 
1565 feet and 1570 feet, thus reducing these effects. 

A rainbow trout fishery is supported through a cooperative rainbow trout rearing and stocking 
project between WDFW, an Electric City sportsman's group, and Coulee City Chamber of 
Commerce.  Rainbow trout have been stocked every year since 1990 at an average of over 
188,000 fish annually.  This species is a prized gamefish in Banks Lake with a successful all-
season boat and bank fishery.  Lakeshore spawning of rainbow trout is not significant and 
annual hatchery fingerling plants must be made to sustain a viable fishery (Washington 
Department of Game 1986; Jackson 2011). 

Polacek (2009) used various methods to evaluate limiting factors on hatchery kokanee salmon 
and rainbow trout recruitment to the fishery in Banks Lake.  Water quality parameters and 
prey base, particularly zooplankton such as large Daphnia species, were found to be sufficient 
for kokanee salmon and trout.  Predation, primarily by walleye and particularly following 
stocking events, was identified as the factor limiting survival of these species in Banks Lake. 
In addition, fall fingerling kokanee salmon releases were more successful than both spring fry 
and net pen yearling release strategies.  A net over the outlet works of the lower dam is 
designed to protect fish from entrainment out of Banks Lake (WDFW 1985), but the mesh 
size allows small fish through.  Entrainment was evaluated and found not to be extensive 
enough to limit kokanee salmon and trout production in Banks Lake (Polacek 2009). 

Fisheries Habitat 

Aquatic macrophytes, such as sedges, bulrushes, and cattails occur in shallow bays and 
shoreline areas protected from wind and wave action of Banks Lake.  These provide refuge 
for prey species and sheltered spawning and nursery habitat for many fish species 
(Reclamation 2004). Reproductive success of fish that spawn near the shore in reservoirs is 
influenced by the time and duration of flooding and the type of substrate inundated (Aggus 
1979).  Water levels determine the amount of nursery area available by inundating or receding 
from vegetation.  Survival of young fish of many species is increased when cover is abundant.  
Lack of habitat exposes young-of-year fish to increased predation. 

Reclamation (2001) identified two key shallow unvegetated flats including (1) the shallow 
flats just south of the Million Dollar Mile North Boat Ramp, where adjacent lake bottom is 
used by smallmouth bass; and (2) the flats east of Barker Flat, where the adjacent lake bottom 
is used by largemouth bass, sunfish (Centrarchidae spp.), and black crappie.  Other shallow 
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3.4 Fisheries 

flats that are also potentially important for adult and juvenile habitat include the extensive 
flats that occur between the Million Dollar Mile North Boat Launch and the Million Dollar 
Mile South Boat Launch on the southwest side of Banks Lake. 

Boulder, cobble, and gravel substrates, common along the steep western shoreline of Banks 
Lake, as well as other locations throughout the reservoir, provide spawning and rearing 
substrate for a number of fish species such as smallmouth bass, largemouth bass, and walleye.  
Additionally, the young of many of Banks Lake’s fish species move offshore in summer after 
rearing for a number of weeks along the shallow vegetated littoral zone. Boulders and 
cobbles provide refugia from predators and substrate for benthic invertebrates (Reclamation 
2004). 

Deep, open water lake habitat is referred to as the limnetic zone.  These habitats in Banks 
Lake are important to species such as lake whitefish, rainbow trout, and kokanee salmon. 
Zooplankton and benthic invertebrates are important food sources for Banks Lake fishery 
production in open water habitats.  Banks Lake hydrology is characterized by the flow-
through of irrigation water from north to south.  The volume of the reservoir is about one-half 
of the volume discharged annually, resulting in an average retention time of about 6 months 
(WDFW 2000).  The flow-through creates two distinct pools, with the north pool having 
colder water temperatures, reduced stratification and transparency, and higher plant nutrient 
levels than the south pool.  Zooplankton biomass and composition are significantly different 
in the two pools, with the south pool having a higher biomass (Reclamation 2004).  Under 
these conditions, Polacek (2009) found adequate zooplankton for trout and kokanee salmon.  
Benthic invertebrates such as snails, clams, and various insect larvae are a food source for 
forage fish and young life stages of many game fish.  These invertebrates are often associated 
with aquatic vegetation and sediments as well as gravel, boulder, and cobble substrates. 

Lake Roosevelt and Columbia River downstream of Grand Coulee Dam 

Lake Roosevelt currently supports 20 species of game fish and 12 non-game species.  Primary 
harvest fisheries include rainbow trout, kokanee salmon, and walleye.  The lake is a popular 
fishery and also supports fishing tournaments for trout, walleye, and bass.  Other game fish 
include smallmouth and largemouth bass, perch, whitefish species, other trout species, 
crappie, bullhead, sunfish, and catfish.  Non-game species such as suckers, shiners, dace, and 
sculpin provide prey base to the fishery.  Bull trout, listed as Threatened under the ESA, are 
rare but a few are present in Lake Roosevelt.  White sturgeon, another rare fish in the lake, are 
protected from harvest by State regulations (Lake Roosevelt Forum 2011). 

Wild kokanee salmon and rainbow trout fisheries are supplemented through hatchery and net-
pen operations through a multi-agency effort, the Lake Roosevelt Fishery Enhancement 
Program (LRFEP).  LRFEP is a cooperative effort between the Spokane Tribe of Indians, 
CCT, WDFW, Eastern Washington University, and the Lake Roosevelt Development 
Association (now known as the Lake Roosevelt Voluntary Net Pen Program) (Lake Roosevelt 
Forum 2011; Reclamation 2009). The purpose of the LRFEP is to develop a collaborative 
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Fisheries 3.4 

multi-agency artificial production program as a mitigation measure to restore and enhance 
kokanee salmon and rainbow trout populations in Lake Roosevelt. Investigations suggest the 
hatchery and net pen programs have enhanced the Lake Roosevelt fishery while not 
negatively impacting native stocks within the lake (Lake Roosevelt Forum 2011). 

Lake Rufus Woods is the reservoir immediately below Grand Coulee Dam and formed by 
Chief Joseph Dam.  Lake Rufus Woods supports resident fisheries primarily for rainbow trout 
and kokanee salmon. The popular rainbow trout fishery in Lake Rufus Woods consists 
mainly of fish originating from the Spokane Tribal Hatchery and Trout Lodge. An adfluvial 
population of kokanee salmon maintains a sustainable wild population in the reservoir by 
successfully spawning in the Nespelem River, and is supplemented by hatchery stock released 
in Lake Roosevelt (Reclamation 2009). 

3.4.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

The physical habitat characteristics such as vegetated shorelines, shallow flats, steep rocky 
shorelines, and deep lake habitats that support the fisheries in Banks Lake can be affected by 
changes in water levels.  Water quality parameters are also important in support of both 
warm-water and cold-water fisheries. Additionally, as a flow-through storage reservoir, 
changes in retention time can affect the zooplankton production that is the primary food 
source for kokanee salmon.  This analysis examines the existing fisheries and the habitat 
conditions that support them, and then uses the hydrology and water quality analyses in this 
document to predict possible effects to fishery resources due to the proposed action as 
compared to the No Action Alternative. 

Alternative A – No Action 

Reclamation would continue operating the JKPGP with the current maintenance and 
production schedules.  Operations to deliver irrigation water, generate electricity, and support 
balancing power reserves would continue according to existing protocols.  Existing conditions 
for fisheries would remain similar as the current conditions described in the Affected 
Environment. 

Banks Lake 

Under this alternative, the level of Banks Lake would be maintained within the current five-
foot operating window with day-to-day and week-to-week fluctuations as described in the 
hydrology analyses, as well as infrequent drawdowns for maintenance.  Flow-through 
retention time would remain the same.  Water quality analyses indicated future conditions 
would not be expected to change from existing conditions. 
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3.4 Fisheries 

Habitat, forage availability, and water quality conditions would be expected to continue to 
support the healthy, self-sustaining multi-species warm-water fishery.  The character of the 
shoreline would be expected to remain similar.  Protected areas providing emerging aquatic 
vegetation would continue to provide important juvenile rearing habitat and fuel production of 
invertebrates and zooplankton. The existing shallow, unvegetated flats would continue to add 
diversity to the habitats available.  Steep rocky shorelines in some areas would continue to 
provide gravel/cobble/boulder spawning habitat for bass and other species, likely sustaining 
the good smallmouth bass fishery anglers currently enjoy. 

The habitat conditions and current zooplankton production that support the kokanee salmon 
and rainbow trout fishery efforts would be expected to continue.  As hatchery stocking and 
net-pen rearing efforts and successes are evaluated and the management of the cold-water 
species is refined (Polacek 2009), these fisheries would be expected to remain at similar levels 
or possibly increase, depending on fisheries management decisions. 

Lake Roosevelt and Columbia River downstream of Grand Coulee Dam 

Under the No Action Alternative, the habitat and management actions that support these 
fisheries would be expected to continue as under the current conditions.  Lake Roosevelt 
would expect continued fisheries for kokanee salmon, rainbow trout, walleye, bass, and other 
species.  Non-game fish present in Lake Roosevelt would continue to provide prey base, and 
rare, protected species such as bull trout and white sturgeon would continue to be rare 
components of the fisheries.  The downstream Columbia River fisheries, including Lake 
Rufus Woods, would expect to continue as currently managed. 

Alternative B – JKPGP Modernization 

Banks Lake 

Under Alternative B, hydrology analyses examined two scenarios, both of which would result 
in operations within the same 2.5- to 5-foot operating window.  By completing the 
modernization, the JKPGP would operate more efficiently.  As a result, there may be slightly 
greater day-to-day variation within the pool level.  As mentioned previously, in a typical year 
like 2010, the maximum daily variation in lake elevation under the current operating schedule 
has resulted in less than 7.3 inches of drawdown and a maximum of 5.6 inches of refill. It has 
been estimated that the modernization and the more efficient power balancing may increase 
day-to-day pool level variation of up to six inches within the current operating level.  Week­
to-week variation would remain the same as the No Action Alternative.  Wave heights, 
internal seiches, and wave action described in the Water Quality section typically are greater 
than the amount of variation and would likely obscure any changes due to the proposed 
action.  Water quality analyses identified no substantial impacts from the proposed action. 

DRAFT Environmental Assessment – December 2011 40 



    

     

 
   

  

 
 

   
  

 
   

 

 
 

  
   

  

   
    

  
 

 
 

 
  

 

   
 

      

  
 

  

  

Fisheries 3.4 

Under this alternative, no quantifiable effects to the fisheries would be expected.  Shallow 
bays and protected shoreline areas would continue to allow aquatic vegetation that supports 
juvenile rearing and food production, though these areas may be slightly rearranged if 
shoreline erosion increases, as has been suggested.  The shallow flats would continue to 
provide diverse habitat for fisheries, and the steep, rocky shorelines that support smallmouth 
bass spawning would not be affected.  No noticeable changes would occur in the open 
limnetic zone used by kokanee salmon, rainbow trout, lake whitefish, and other species. 

The smallmouth bass fishery would be expected to continue, as well as the other warm-water 
species that are self-sustaining in the reservoir under the current habitat and food availability 
conditions.  Fisheries management aimed at increasing the kokanee salmon and rainbow trout 
fisheries would not be affected by the minimal and likely unnoticeable, variations in water 
levels.  Rate of flow through the reservoir (retention time) would not change, so the adequate 
prey base of zooplankton would likely continue to thrive.  The limiting factor on the cold-
water fisheries was identified as predation, primarily by walleye.  Similar to the No Action 
alternative, fisheries management efforts would continue to evaluate and adapt stocking 
strategies to maximize successful recruitment of stocked trout and kokanee salmon, so this 
fishery would likely either remain the same or increase in the future. 

Lake Roosevelt and Columbia River downstream of Grand Coulee Dam 

Effects to these fisheries could be realized if the modernization of JKPGP resulted in any 
changes to hydrology or water quality in the lake or river.  However, hydrology and water 
quality analyses indicated no changes would be expected to occur.  As in the No Action 
Alternative, the habitat and management actions that support Lake Roosevelt fisheries would 
be expected to continue as under the current conditions, resulting in continued fisheries for 
kokanee salmon, rainbow trout, walleye, bass, and other species.  Non-game fish present in 
Lake Roosevelt would continue to provide prey base, and rare, protected species such as bull 
trout and white sturgeon would continue to be rare components of the fisheries.  The 
downstream Columbia River fisheries, including Lake Rufus Woods, would expect to 
continue as currently managed. 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Hydrology and water quality analyses indicated no difference in Banks Lake, Lake Roosevelt, 
or the Columbia River downstream of Grand Coulee Dam between Alternative B and 
Alternative C.  The effect of Alternative C on all fisheries resources would be the same as 
Alternative B. 

3.4.3 Mitigation 

There was no mitigation identified for any of the alternatives. 

December 2011 – DRAFT Environmental Assessment 41 



   

     

  

    

 
 

   
  

 
  

 
 

 

  
      

 
   

    

     
   

  

   
 

  

  
  

 
   

 
 

  
  

 
  

3.5 Wildlife 

3.4.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

Several projects are planned or ongoing in the area related to overhaul or modification to 
powerplant facilities (see Section 1.6).  Any of these projects could result in minor or 
temporary changes in operations that could affect water quality or hydrology of the Banks 
Lake, Lake Roosevelt, or the Columbia River below Grand Coulee Dam.  The slightly 
increased day-to-day variations in Banks Lake levels associated with this project could add to 
the cumulative effect of each of these projects if the timing and direction were exactly 
coincidental to further increase or decrease the lake levels in the same direction as the 
variation due to this project.  However, the chance of lake levels coincidentally being altered 
in the same direction at the same time and with enough magnitude to produce a quantifiable 
biological effect due to cumulative effects is negligible. 

The Odessa Subarea Special Study Draft EIS evaluates alternatives to deliver surface water 
from the CBP to irrigated lands using Banks Lake facilities. Some Odessa study alternatives 
could have effects through depletions of Lake Roosevelt/Columbia River and through 
increased volume of water flowing through Banks Lake changing retention times.  These 
effects are analyzed in the Draft EIS. Hydrologic and water quality analyses shows no 
cumulative effects for those resources.  Furthermore, the modernization of JKPGP does not 
result in any depletion or retention time changes so would not have cumulative effects 
associated with the Odessa Subarea Special Study. The effects of the JKPGP when compared 
to the Odessa Subarea Special Study Draft EIS are very minor. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would be the same as Alternative B. 

3.5 Wildlife 
3.5.1 Affected Environment 

The varied habitats found in the action area support a multitude of wildlife.  The habitats 
surrounding Lake Roosevelt and the Columbia River below Grand Coulee would not be 
affected long-term because hydrology analyses indicated no change in operations to these 
waters would occur due to the proposed action.  Analysis of these habitats is limited to a brief, 
general description and analysis of any short-term disturbances that may occur due to 
construction activities.  Banks Lake habitats are discussed more in-depth and in the context of 
possible changes in operations of that lake to include slightly increased day-to-day variation 
in water levels within the normal operations window. 
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Wildlife 3.5 

Banks Lake 

WDFW manages 44,700 Reclamation acres and 41 WDFW acres on and surrounding Banks 
Lake as a wildlife management area.  Most of the shoreline is ringed with basalt cliffs and 
talus slopes, the dry uplands have shallow soils and rocky outcrops with shrub-steppe habitat.  
Willows and Russian olives grow on the fringes of some cattail and bulrush wetland areas.  
There are about 23 islands in the reservoir from one to several acres in size, including basalt 
and granite outcroppings, shrub-steppe, and wetlands.  Steamboat Rock, in the northern part 
of the lake, is the largest of several peninsulas and is designated a Research Natural Area 
(Reclamation 2001). 

Birds 

Surveys conducted for development of a Resource Management Plan (RMP) (Reclamation 
2001) noted over 150 species of birds in the management area, with breeding evidence for 55 
species.  Raptors (birds of prey), waterfowl, colonial nesting birds, shorebirds, upland birds, 
and neotropical migrants all use the habitats near or supported by Banks Lake. 

Raptors such as bald eagle (Haliaeetus leucocephalus), golden eagle (aquila chrysaetos), 
prairie falcon (Falco mexicanus), peregrine falcon (Falco peregrinus), Swainson's hawk 
(Buteo swainsoni), and loggerhead shrike (Lanius ludovicianus) use the area.  Habitats 
surrounding Banks Lake provide nesting opportunities, with several areas of known nesting 
occurring (WDFW 2008).  Shrub-steppe habitats support upland species that provide food 
sources for these birds. 

Banks Lake provides habitat for waterfowl.  Several species use bays and inlets of Banks 
Lake for breeding, including Canada goose (Branta canadensis), green-winged teal (Anas 
crecca), mallard (Anas platyrhynchos), blue-winged teal (Anas discors), northern shoveler 
(Anas clypeata), cinnamon teal (Anas cyanoptera), gadwall (Anas strepera), redhead (Aythya 
americana), lesser scaup(Aythya affinis), and ruddy duck (Oxyura jamaicensis).  During the 
beginning of fall migration, several thousand mallards and northern pin tails (Anas acuta) and 
several hundred Canada geese used the shoreline at the southeast end of Banks Lake.  
Waterfowl use was heaviest and contained the highest diversity of species throughout the field 
season in the various wetlands, ponds, and lakes south of Dry Falls Dam.  Aerial winter 
counts have been conducted at Banks Lake by USFWS and WDFW for many years.  Since 
1990, the average winter count was 4,600 ducks, geese, and swans.  The highest count was 
nearly 20,000 birds and the lowest count was zero birds when the reservoir was 100 percent 
ice-covered (Reclamation 2001). 

Three islands at the southern end of Banks Lake have been used for nesting by colonial-
nesting birds for several years.  The southernmost island, Gull Island, is located about ¼-mile 
north of Dry Falls Dam.  Great blue heron and black-crowned night-herons were observed 
nesting in small trees and shrubs on the island, with juveniles also present. Approximately 
1,500 California gulls (Larus californicus), adults and chicks, were also observed.  The other 
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3.5 Wildlife 

two islands are about two miles north of the dam and separated by about fifty yards of open 
water.  Numbers of colonial nesters present on these islands included approximately 1,000 
California gulls, 3,000 ring-billed gulls (Larus delawarensis), and 50 Caspian terns 
(Hydroprogne caspia) (Reclamation 2001). 

Shorebirds were surveyed for the RMP effort as well (Reclamation 2001).  Fall migrating 
shorebirds were surveyed in fairly low numbers, but most of the expected species, such as 
plovers, killdeer (Charadrius vociferous), spotted sandpiper (Actitismacularia), gulls, snipe, 
common grebes, and yellowlegs were observed.  The majority of these were found at the 
wetlands and lake fringes below Dry Falls Dam.  In other portions of the management area, 
shorebird use consisted almost exclusively of killdeer and spotted sandpipers that use 
unvegetated shallow flats.  The low numbers and diversity of shorebirds in the majority of the 
management area is probably due to limited mud, silt, or sand substrates and relatively 
constant water levels. 

Neotropical migratory birds are species which breed in the United States and Canada and then 
migrate south to Mexico, Central or South America, or the Caribbean for the winter not 
including waterfowl, shorebirds, herons, or egrets.  Many of these species have experienced 
large population declines due to habitat destruction of breeding grounds, wintering areas, and 
along migration routes.  Sixty-six species of these birds have been documented in the area of 
Banks Lake (Reclamation 2001). 

Shrub-steppe priority habitats and rural natural open space support upland bird species such as 
chukar (Alectoris chukar), pheasants, quail, and the greater sage grouse (Centrocercus 
urophasianus). 

Mammals 

Forty-seven mammals were identified in surveys for the RMP (Reclamation 2001).  Mule 
deer (Odocoileus hemionus) regularly use the area surrounding the lake.  Black bear (Ursus 
americanus) and cougar (Felis concolor) have been sighted, but were probably transients.  
Coyotes (Canus latrans) appeared to be common and were either sighted, heard, or observed 
by sign throughout the management area.  Badgers (Taxidea taxies) are fairly secretive and 
were not observed directly but their diggings and tracks were found.  The shrub-steppe habitat 
used by these species may also provide habitat opportunity for the threatened Columbia Basin 
DPS of pygmy rabbit, though none were found in surveys (Reclamation 2001).  Other species 
documented to use these shrub-steppe habitats specifically include bobcat (Lynx rufus); small 
mammals such as sagebrush vole (Lemmiscus curtatus), northern pocket gopher (Thomomys 
talpoides), and deer mouse (Peromyscus maniculatus); and other mammals such as mule deer 
(Odocoileus hemionus), Nuttall's cottontail (Sylvilagus nuttallii), and porcupine (Erethizon 
dorsatum). 
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Muskrats (Ondatra zibethicus) and mink (Mustela vison) were commonly observed on the 
lake in wetland habitats associated with aquatic vegetation. 

Amphibians and Reptiles 

Eleven species of amphibians and reptiles were documented within the management area, 
with seven of those found during 1998 surveys.  The racer (Coluber constrictor) was the most 
common reptile encountered, with western rattlesnake (Crotalus viridis) the next most 
common species.  The only previously documented record of the Columbia spotted frog 
(Rana luteiventris) is a historic sighting from 1937.  The Columbia spotted frog, a Federal 
“Species of Concern” and State candidate species, was collected in the 1998 surveys east of 
Steamboat Rock at a stream which flows into Devil's Punch Bowl features of Banks Lake 
(Reclamation 2001). 

Lake Roosevelt and Columbia River below Grand Coulee Dam 

Lake Roosevelt is surrounded by multiple vegetation communities including mixed conifer 
forests, shrub-steppe, riparian wetlands, open water, and mixed agriculture and pasture 
grasslands.  These communities provide abundant and diverse habitats for wildlife species.  
Vegetation gradually transitions from conifer forests in the north to semiarid grassland and 
sagebrush communities in the south, near Grand Coulee Dam.  Riparian vegetation, including 
cottonwood trees and willow is present along the shoreline.  Due to the annual large and rapid 
fluctuations of water levels within the reservoir, there are limited aquatic bed and wetland 
communities in the littoral zone.  For an approximately three-month period, the lake 
drawdown separates the riparian habitats from the reservoir by an expanse of barren land.  
Aquatic plants, such as bulrushes, sedges, reeds, and cattail, that provide food and cover for 
waterfowl, mammals, and amphibians, are supported in the littoral zone.  These habitats 
support abundant wildlife, including an estimated 75 species of mammals, 200 species of 
birds, 10 species of amphibians, and 15 species of reptiles (Reclamation 2009).  Systematic 
surveys of wildlife have not been conducted in the area, but Priority Habitats and Species data 
(WDFW 2008) note the presence of elk, deer, and bird species.  Some areas along the 
shoreline are identified by WDFW as providing roosting and breeding habitats, including 
several communal bald eagle roosts found in proximity to the lake.  WDFW has identified 
areas that support high concentrations of waterfowl in Lake Roosevelt including large 
numbers of migrating or wintering ducks and geese.  In general however, the rapid annual 
fluctuation of water levels, due to reservoir operations, limits the establishment of shoreline 
vegetation and the amount of suitable habitat for nesting waterfowl (Reclamation 2009). 

Below Grand Coulee Dam, along Rufus Woods Lake, the Columbia River flows through arid 
habitats including disturbed shrub-steppe and irrigated agricultural fields.  This is generally 
the situation all the way downstream through the action area.  Along Rufus Woods Lake, 
priority species documented by WDFW include several bald eagle communal roosts, nesting 
records of prairie falcon, Swainson's hawk, loggerhead shrike, and longbilled curlew (WDFW 
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2008).  Waterfowl concentrations occupy the area and woodhouse toad (Bufo woodhousii) and 
sagebrush lizard (Sceloporus graciosus) have been documented in the area, both of which are 
priority species. 

3.5.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

Area wildlife and habitat could be affected either directly through construction activities 
associated with the project or indirectly through changes in operation resulting from more 
efficient pumping capability after upgrades and modifications.  Habitats and associated 
wildlife species dependent upon Banks Lake operations were considered in the context of 
possible operational changes, specifically a slight increase in day-to-day changes in lake 
levels, as outlined in the hydrology analyses.  Wildlife in the areas of Lake Roosevelt and the 
Columbia River below Grand Coulee Dam would not be affected by any operational changes, 
so analysis was limited to direct effects from noise and disturbance due to the construction 
activities associated with the proposed action. 

Alternative A - No Action 

Reclamation would continue operating the JKPGP with the current maintenance and 
production schedules.  Operations to deliver irrigation water, generate electricity, and support 
balancing power reserves would continue according to existing protocols.  No construction 
activities associated with this project would occur. 

Banks Lake 

Under this alternative, the level of Banks Lake would be maintained within the current 5-foot 
operating window with day-to-day and week-to-week fluctuations as described in the 
hydrology analyses, as well as infrequent drawdowns for maintenance.  Assuming ongoing 
wildlife management as currently practiced, these operations would continue to support the 
diversity of habitats and consequent wildlife species as described in the affected environment.  
Cliffs and talus slopes would continue to support raptor nesting opportunities.  Shrub-steppe 
habitats would not be affected and continue to provide homes for a multitude of upland bird, 
raptor, neotropical migratory bird, mammal, and reptile species.  The wetland and riparian 
areas around the reservoir would continue to produce nesting waterfowl as well as support 
large migratory flocks of waterfowl and neotropical migrants, mammals, reptiles, and 
amphibians.  Shallow, exposed flats and areas of aquatic vegetation would continue to be used 
by shorebirds as well as mammals such as muskrat and mink.  Islands in Banks Lake would 
likely continue to house large colonies of colonial nesting birds such as gulls and terns. 
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Wildlife 3.5 

Lake Roosevelt and Columbia River below Grand Coulee Dam 

Species of wildlife that are sensitive to noise disturbance and found in the shrub-steppe 
habitat as well as lake habitats common in the immediate area of Grand Coulee Dam and 
JKPGP would continue to encounter occasional, minor disturbance from normal operations 
and maintenance activities. These include birds such as bald eagles, peregrine falcons, 
waterfowl, and migratory birds; mammals such as deer and elk; and reptiles and amphibians 
that use the area. 

Alternative B – JKPGP Modernization 

Under Alternative B, Reclamation would overhaul and modernize the twelve JKPGP pump 
and pump-generating units. 

Banks Lake 

Under Alternative B, hydrology analyses examined two scenarios, both of which would result 
in operations within the same 2.5- to 5-foot operating window.  By completing the overhaul 
and modernization, the JKPGP would operate more efficiently.  As a result, there may be 
slightly greater day-to-day variation within the pool level.  As mentioned previously, in a 
typical year like 2010, the maximum daily variation in lake elevation under the current 
operating schedule has resulted in less than 7.3 inches of drawdown and a maximum of 5.6 
inches of refill. It has been estimated that the modernization and the more efficient power 
balancing may increase day-to-day pool level variation of up to six inches within the current 
operating level.  Week-to-week variation would remain the same as the No Action 
Alternative.  Wave heights, internal seiches, and wave action described in the Water Quality 
section (Section 3.2) typically are greater than the amount of variation and would likely 
obscure any changes due to the proposed action. 

Cliffs and talus slopes should not be affected by the increased day-to-day fluctuations and 
would continue to support raptor nesting opportunities.  Shrub-steppe habitats would likewise 
not be any different than under the No Action Alternative and would continue to support a 
multitude of upland bird, raptor, neotropical migratory bird, mammal, and reptile species.  
The wetland and riparian areas and shallow, exposed flats would be the habitats most likely to 
be affected by changes in day-to-day variation in lake levels and possible increased shoreline 
erosion.  As stated previously, however, these changes are well within the same operational 
levels as current operations and would be obscured within the natural processes of wave 
action and seiches.  No quantifiable biological effects would be expected to the species 
dependent on these habitats.  Wetlands and protected bays around the reservoir would 
continue to produce nesting waterfowl as well as support large migratory flocks of waterfowl 
and neotropical migrants, mammals, reptiles, and amphibians.  Shallow, exposed flats and 
areas of aquatic vegetation would continue to be used by shorebirds as well as mammals such 
as muskrat and mink.  Islands in Banks Lake would also not be affected by the proposed 
action and would likely continue to house large colonies of colonial nesting birds such as 
gulls and terns. 
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3.5 Wildlife 

Lake Roosevelt and Columbia River below Grand Coulee Dam 

Construction activities associated with Alternative B would take place over a period of 10 to 
15 years as the various steps are implemented.  Construction staging would be at a previously 
disturbed location now used for equipment storage.  There may be an increase in activity at 
the site, but it is in a location subject to frequent activity and probably avoided by 
noise/disturbance sensitive species currently. 

Species of wildlife that are sensitive to noise disturbance and found in the shrub-steppe 
habitat as well as lake habitats common in the immediate area of Grand Coulee Dam and 
JKPGP would continue to be affected by noise and disturbance.  This localized area of 
activity would likely be avoided for nesting activities and by species very sensitive to 
disturbance.  Wildlife species such as bald eagles, peregrine falcons, waterfowl, and 
migratory birds; mammals such as deer and elk; and reptiles and amphibians that use the area 
would likely continue to use it in a very similar fashion as they would under the No Action 
alternative. 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Under Alternative C, Reclamation would overhaul and modernize the JKPGP pump and 
pump-generating units as described in Alternative B.  The same modernization and overhaul 
work would be accomplished to return the twelve units to good working order.  Along with 
the modernization work, the six pump units would be decoupled from the Grand Coulee left 
powerhouse and would be tied directly to the transmission grid. 

Hydrology of Banks Lake and operations and construction activities in the area of Lake 
Roosevelt and the Columbia River downstream of Grand Coulee Dam would be the same as 
Alternative B.  Therefore, effects to wildlife are anticipated to be identical to those described 
in Alternative B. 

3.5.3 Mitigation 

There was no mitigation identified for any of the alternatives. 

3.5.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

Several projects are planned or ongoing in the area related to overhaul or modification to 
powerplant facilities (see Section 1.6).  Any of these projects could result in minor or 
temporary changes in operations that could affect water quality or hydrology of the Banks 
Lake, Lake Roosevelt, or the Columbia River below Grand Coulee Dam.  The slightly 
increased day-to-day variations in Banks Lake levels associated with this proposed action 

DRAFT Environmental Assessment – December 2011 48 



    

     

 

   
 

  
 

 
 

    

 

  
       

 
   

  
 

     

 
 

    
 

  

   
  

   
 

    
     

    
  

 
   
  

   

Hazardous or Toxic Wastes 3.6 

could add to the cumulative effect of each of these projects if the timing and direction were 
exactly coincidental to further increase or decrease the lake levels in the same direction as the 
variation due to this project.  However, the chance of lake levels coincidentally being altered 
in the same direction at the same time and with enough magnitude to produce a quantifiable 
biological effect due to cumulative effects is negligible.  Effects of any actions resulting in 
substantial changes in lake levels are being considered in separate documents. 

Construction activities associated with each of these actions could also result in cumulative 
effects to wildlife species sensitive to noise and disturbance.  However, this project’s 
construction activities would take place in an area that is likely already avoided by sensitive 
species, so incremental increases in activity due to other projects would not result in 
significant impacts to these species. 

The Odessa Subarea Special Study Draft EIS evaluates alternatives to deliver surface water 
from the CBP to irrigated lands using Banks Lake facilities. Some Odessa study alternatives 
could have effects through depletions of Lake Roosevelt/Columbia River and through 
increased volume of water flowing through Banks Lake changing retention times.  These 
effects are analyzed in the Draft EIS.  Hydrologic and water quality analyses show no 
cumulative effects for those resources.  Furthermore, the modernization of JKPGP does not 
result in any depletion or retention time changes so would not have cumulative effects 
associated with the Odessa Subarea Special Study.  The minor effect of daily variation in lake 
levels would not be increased or affected by the proposed action in the Odessa Subarea 
Special Study Draft EIS. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would be the same as Alternative B. 

3.6 Hazardous or Toxic Wastes 
3.6.1 Affected Environment 
The Grand Coulee Power Office (GCPO) is identified as a Medium Quantity Generator of 
Hazardous/Dangerous Wastes according to Ecology Dangerous Waste Regulations.  These 
wastes are generated as part of the facility’s operation and maintenance (O&M) activities and 
include waste paints, solvents, used oils, lead, and asbestos (Ecology 2009b). Lead and 
asbestos wastes are generated and accumulated as part of O&M activities on the pump and 
pump-generating units. 

As identified through sampling and on-going efforts to dispose of PCB electrical equipment, 
the JKPGP has a non-PCB operational status.  Sample analysis for oils in the KP10B 
transformer revealed a concentration of 1 part per million (ppm) (Alternative Technologies, 
Inc. Test results, March 25, 2009).  Ecology identifies transformer cooling and insulating 
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3.6 Hazardous or Toxic Wastes 

fluids containing PCB concentrations of 2 ppm or greater as a State regulated dangerous 
waste (WA DOE Dangerous Waste Regulations).  The JKPGP has six pumps (P1-P6) and six 
pump-generators (PG7-PG12).  All of these units were previously equipped with asbestos-
containing brake pads.  Pump-generation units PG9-PG12 also had thermal system insulation.  
All known asbestos containing material and asbestos containing building materials have been 
removed.  Clearance air samples showed asbestos concentrations less than 0.01 fiber per cubic 
centimeter and all surface area bulk samples of the remaining oily, dusty debris were less than 
1 percent by weight.  Asbestos fibers may remain in some areas of the pump and pump-
generator units. 

White wrapped wiring located in the interior of CP2A2F Reo Stat contains 70 percent 
Chrysotile asbestos.  Black wrapped wiring also contains 70 percent Crysotile asbestos and is 
located in pump units P1 through P6 including the pump unit control boards, air housing 
terminal boards, and in the turbine pit wiring.  Pump units P1, P3, and P5 are primarily wired 
with the black wrapped wire; whereas pump units P2, P4, and P6 have been electrically 
upgraded and have only small quantities of this wiring remaining.  Additionally, the station 
service gallery, panel board UP1A 6900V swithchgear, panel board DP2A 460V motor and 
heat/vent switchgear, and the panel board DP6A 460V motor and heat/vent switchgear all 
contain black wrapped wire. The EPA has recently expressed concerns regarding the 
potential for PCBs to be included in paints or caulks manufactured prior to 1979.  As a result 
of these concerns, all painted surfaces were sampled for both PCBs and total heavy metals, 
including lead.  Painted surfaces, including the pump and pump-generating units, floors, 
railings and cabinets have concentrations of lead as high as 15 percent.  All paint chip samples 
were non-detect for PCBs (PBS Engineering and Environmental, Limited Hazardous 
Materials Sampling Report, August, 2011). 

Personal air monitoring results during similar job activities have not revealed any airborne 
concentrations of asbestos within an order of magnitude of the Occupational Safety and 
Health Administration (OSHA) Permissible Exposure Level (>0.1 fiber per cubic centimeter 
of air as an 8-hour time-weighted average).  Personal air sampling for airborne concentrations 
of lead contaminated dust also revealed concentrations well below the Permissible Exposure 
Level for lead (0.050 milligrams per cubic meter).  Health hazards associated with these 
contaminated dusts are perceived to be minimal (Andrews 2009a). 

All workers receive annual lead awareness training and asbestos training/certification 
commensurate with their assigned duties.  The Grand Coulee Powerplant Safety Office has 
established work planning steps to ensure that O&M activities are performed to ensure worker 
health and safety.  Work supervisors are instructed to adhere to the Reclamation Safety and 
Health Standard Section 4 to ensure that all known and foreseeable hazards are identified and 
mitigated prior to beginning work.  Past O&M work activities have been preceded by a 
thorough cleaning of accessible surfaces (Andrews 2009b). 
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Hazardous or Toxic Wastes 3.6 

According to the Grand Coulee Spill Prevention Control and Countermeasures plan, the 
JKPGP facility has the following oil capacity (Table 3-6): 

Table 3-6.  Oil Storage Capacity (Reclamation 2005). 

System Total Volume (Gallons) 

Pump Bearings (P-1 and P-2) 1,800 gal. 

Pump Bearings (P-3 through P-6) 3,300 gal. 

Pump/Generator Bearings (P/G-7 and P/G-8) 1,700 gal. 

Pump/Generator Bearings P/G-9 through P/G-12 2,960 gal. 

Pump/Generator Governors (P/G-7 and P/G-8) 3,200 gal. 

Pump/Generator Governors (P/G-9 through P/G-12) 3,280 gal. 

Lubricating Oil 5,000 gal. 

Colville Tribal Law and Order Code, Chapter 4-13 Solid Waste regulates solid and hazardous 
waste storage and disposal on CCT lands.  According to Grand Coulee Solid and Hazardous 
Waste program management, no solid or hazardous wastes are authorized for disposal on 
Tribal lands. 

3.6.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

The purpose of this discussion is to determine if implementation of a proposed alternative 
would significantly impact the JKPGP and surrounding environment.  This is a qualitative 
analysis that identifies the current affected environment and perceived variables subsequent to 
the implementation of the proposed action. The indicator variable used in this analysis is the 
potential for the generation, transportation, and disposal of additional hazardous wastes as 
part of the overhaul of the JKPGP and the potential impact to human health and the 
environment resulting from the management of these wastes. 

Alternative A - No Action 

Reclamation would continue operating the JKPGP pumps and PGs with no system 
improvements. Current maintenance and production schedules would be adjusted as 
necessary to meet operational parameters for power generation and provision of irrigation 
water.  Hazardous materials and waste would continue to be managed as they are at this 
present time.  Used oils, lead and asbestos contaminated dusts, and potential lead-based paints 
would continue to be analyzed for content and removed and disposed of as determined by the 
O&M schedule. 
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3.6 Hazardous or Toxic Wastes 

Alternative B – JKPGP Modernization 

As previously discussed, GCPO is regulated as a Medium Quantity Generator of 
hazardous/dangerous waste according to Ecology regulation.  The internal parts of the pumps 
and pump-generating units within the JKPGP may have dust particles potentially containing 
lead and asbestos.  Potential exists for the exposure of GCPO employees and contractor 
employees working in the JKPGP during the dismantling and refurbishing of these units.  
Potential routes of exposure are inhalation and ingestion of contaminated dusts.  It has been 
observed at other operating units at Grand Coulee, particularly the generators in the TPP that 
dust particles within the units are encased with a thin film of oil.  Air sampling within these 
units revealed non-detect levels of these contaminants (Andrews 2009b). 

It is anticipated that regulated hazardous wastes would be generated as part of the proposed 
action in quantities greater than during general O&M activities.  Dismantling and cleaning of 
pump-generating unit components would generate additional quantities of used oils, solvents, 
and detergent-based wastes which may contain lead and asbestos contaminated dust.  
Refurbishing of metal parts may require the removal of paint and the repainting of those parts 
utilizing non-lead based paints.  These activities would lead to the generation of sandblast 
media containing lead based paint chips, waste paints, and solvents.  An elevated amount of 
waste generation may increase potential workers exposure through inhalation, ingestion, and 
dermal absorption.  Removal of some or all of the asbestos wrapped wire is anticipated and 
may increase potential worker exposure through inhalation.  Requirements for worker safety 
as established in the Reclamation Safety and Health Standards and OSHA 1926.1101 Safety 
and Health Regulations for Construction, Asbestos will be followed. 

As a result of increased waste generation, it is anticipated that there would be a small increase 
in the transportation of solid and hazardous wastes for recycling or disposal.  As per the 
Federal Resource Conservation and Recovery Act and State of Washington Dangerous Waste 
Regulations, hazardous and dangerous waste management is tightly regulated and requires 
strict controls for its generation, transportation, and disposal or recycling.  This process is 
commonly referred to as cradle-to-grave management and requires, among other things, 
contingency and emergency response planning throughout all phases of the management 
process.  No appreciable impact is anticipated relative to available hazardous/dangerous waste 
disposal capacity resulting from the proposed action. 

Contracted work performed at the JKPGP follows criteria provided in the contract 
specifications which ensure worker health and safety and the proper treatment, temporary 
storage, and disposal of hazardous/dangerous wastes and used oils.  Contract specifications 
require either a Negative Initial Exposure Assessment or the implementation of appropriate 
engineering controls for any contracted work area where the potential exists for airborne 
concentrations of lead or asbestos.  OSHA Permissible Exposure Levels for worker exposure 
to hazardous substances are not to be exceeded. 
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Hazardous or Toxic Wastes 3.6 

It is established in Reclamation Manual Policy (ENV P01) and Directives and Standards 
(ENV 02-02) that Reclamation must ensure that hazardous/dangerous wastes generated on 
Reclamation property through its own or contracted activities are properly treated, stored, and 
disposed of in accordance with applicable environmental rules, regulations and standards, and 
that hazardous/dangerous wastes are recycled whenever possible. 

As discussed above, established worker safety standards and contract specifications 
adequately address the potential worker exposure to generated hazardous/dangerous wastes.  
Also, waste management standard operation procedures, contract specifications, and Federal, 
State, and local environmental regulations ensure that a minimal potential exists for the 
release of hazardous/dangerous wastes to the environment.  It is anticipated that the proposed 
action represents a minimally elevated potential for impact to human health or the 
environment. 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Alternative C includes the actions described in Alternative B above.  Additional activities 
planned under Alternative C include decoupling of the JKPGP units from the left powerhouse 
for direct connection to the transmission grid.  As discussed in Alternative B above, some 
increase in hazardous/dangerous waste and used oil generation is anticipated; however, 
minimal impacts to human health or the environment are anticipated as a result of these 
activities. 

3.6.3 Mitigation 

Alternative A - No Action 

No mitigation is required. 

Alternative B - JKPGP Modernization 

Established worker safety standards and contract specifications adequately address the 
potential worker exposure to generated hazardous/dangerous wastes.  Adherence to waste 
management standard operation procedures, contract specifications, and Federal, State, and 
local environmental regulations ensures that a minimum potential exists for the release of 
hazardous/dangerous wastes to the environment.  It is anticipated that the proposed action 
represents a minimally elevated potential for impact to human health or the environment.  
Apparent or alleged impacts to human health or the environment are currently being 
adequately addressed through administrative and engineering controls.  The slightly elevated 
potential for impact to human health or the environment does not require additional controls 
or mitigation. 

December 2011 – DRAFT Environmental Assessment 53 



   

     

   
 

  

   

   
 

  

  
   
  
   
  
  
   
  
  

   
 

 

   
 

  
 

  

 

  
  

     

    
  

 
 
 
 
 
 
 
 
 

3.7 Visual Quality 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Mitigation for Alternative C would be the same as Alternative B. 

3.6.4 Cumulative Impacts 

The GCPO has numerous O&M activities throughout the facility that generate similar types of 
wastes anticipated to be generated as part of the JKPGP modernization.  These projects 
include the following: 

• Replacement of the 500-kV cables with overhead lines 
• Modification of fixed-wheel gate chambers to accommodate blasting and painting 
• Rehabilitation of powerplant cranes 
• TPP exciter and governor replacement 
• Transformer replacements 
• Elevator rehabilitations 
• TPP overhaul 
• JKPGP discharge tube recoating project 
• JKPGP flow/coaster gate refurbishment 

It is anticipated that all these activities would likely generate hazardous wastes including used 
oils, paint waste and solvents, asbestos and lead contaminated dusts, and sandblast material 
containing lead-based paint chips. 

Because of the onsite generation of hazardous wastes from these (and other) O&M activities, 
the GCPO has an established hazardous/dangerous waste program that ensures appropriate 
and effective waste management from cradle-to-grave.  This program is subject to regularly 
scheduled audits by GCPO and independent Reclamation personnel, and to environmental 
inspection by Federal and State regulatory authorities.  Such inspection and review of the 
GCPO waste management program ensures minimal potential adverse impact to human health 
and the environment. 

3.7 Visual Quality 
3.7.1 Affected Environment 

The Grand Coulee Dam area includes two viewsheds: the upper viewshed of Lake Roosevelt 
and the town of Grand Coulee and the main viewshed that includes the face of the dam, the 
TPP, and the spillway. The JKPGP is located in the upper viewshed. 
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Visual Quality 3.7 

Upper Viewshed 

This area includes the lower end of Lake Roosevelt, portions of SR 155 and SR 174, and 
residential lands in the East Heights area of the Town of Grand Coulee. Primary components 
are the top of the dam and arch spillway structures, Reclamation facilities and parking areas, 
residential areas within the Town of Grand Coulee, Crescent Bay Lake, Lake Roosevelt, and 
surrounding granite outcrops and hillsides. 

Visitors traveling along this route are expected to be anticipating and looking for the dam. 
The overall character of views as people approach Grand Coulee Dam is developed land in 
the foreground with background views of non-forested hills and granite outcrops. 

Views for travelers on SR 155 include the commercial zone of the Town of Grand Coulee, a 
roadside park, and a visitor’s parking area. Partial views of Lake Roosevelt lead to views of 
the top of Grand Coulee Dam and Reclamation facilities. Passing the top of the dam provides 
only a glimpse of a view and rates low on vividness (i.e., is generally unremarkable). A 
circular convex curve transitions drivers to the main viewshed that includes views of face of 
the dam and spillway. 

Views for East Heights residents are primarily water views of Lake Roosevelt and landform 
views of hillsides above. Human built features include the top of the dam, a log boom, and 
Reclamation facilities. These views are considered scenic due to the combination of water, 
natural landforms, views of the top of the dam, and background views of distant topography 
below the dam. 

Views for recreationists at Lake Roosevelt are at or near lake level and include open water 
and adjacent upland landforms. The top of the dam is conspicuous at the extreme lower end 
of the lake. 

3.7.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

The proposed action was evaluated to determine the probability of the project to obscure the 
view of the backside of Grand Coulee Dam and Lake Roosevelt, or to dominate the viewshed. 

Alternative A - No Action 

Under the No Action Alternative, Reclamation would continue its existing scheduled 
maintenance for the JKPGP. There would be no decoupling of the pump units from the left 
powerhouse and the new lines and additional transformer would not be required. The existing 
scheduled maintenance would mostly be conducted inside the JKPGP and would have no 
significant impacts to the viewshed. 
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3.7 Visual Quality 

Alternative B – JKPGP Modernization 

Under Alternative B, the JKPGP would not be decoupled from the left powerhouse. The 
remaining aspects of the modernization project would take place in or at the JKPGP.  The 
replacement transformer will either be located on the roof of the pump plant or in the same 
place as the existing transformers.  The switch gear will either be placed on the roof next to 
the transformers or on the take off structure.  Photograph 3-1 shows the location of the 
existing transformers and where the additional equipment will be placed. 

Photograph 3-1.  Location of existing transformers. 

The replacement transformers and equipment would not be visible from the road and would 
not detract from views of the backside of Grand Coulee Dam and Lake Roosevelt.  The 
equipment would be visible from the reservoir but would not dominate the viewshed or be 
distinguishable from the other industrial equipment at the JKPGP.  No significant impacts to 
visual resources are anticipated from Alternative B. 
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Power 3.8 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Under Alternative C, the JKPGP would be modernized as described in Alternative B with the 
exception that the JKPGP would be decoupled from the left powerhouse.  There would be no 
other changes to the viewshed except for the addition of a transformer to the lake side of the 
JKPGP as described in Alternative B and no significant impacts were identified. 

3.7.3 Mitigation 

There was no mitigation identified for any of the alternatives. 

3.7.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

Many of the other projects to be undertaken at the Grand Coulee Dam over the foreseeable 
future involve other kinds of large maintenance projects. Those projects are going to occur on 
the downstream from the dam and are in a separate viewshed than JKPGP. When the 
potential effects are considered from these projects with the impacts described above, no 
significant cumulative effects were identified. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would the same as Alternative B. 

3.8 Power 
3.8.1 Affected Environment 

Due to the condition of the equipment at JKPGP, the ability to provide additional power 
system balancing reserves is limited.  Balancing reserves can be defined as generation 
flexibility; either the ability within the hour to increase generation or decrease pump loads 
(inc) or the ability to decrease generation or increase pump loads (dec), in order to balance 
generation with loads on the system and maintain a reliable grid.  With no pumps or PGs 
operating and all units available for service, JKPGP has the ability to provide 614 megawatts 
(MW) of dec reserves by starting all pumps and PGs in pumping mode (creating load); or the 
ability to provide 314 MW of inc reserves by starting the PGs in generate mode (providing 
generation). An operation point that provides the most within hour flexibility for JKPGP may 
have several units pumping, and would allow a modernized JKPGP to provide both dec 
(starting additional pumps) and inc (stopping pumps and starting PGs in generate mode) 
capability. 
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3.8 Power 

Historically, JKPGP is generally operated to meet irrigation demand in the most cost-effective 
manner possible, while observing physical and regulatory operating constraints.  This 
operational goal typically results in maximizing pumping during light-load hours or low-cost 
energy periods, and minimizing pumping, and even occasional periods of generating, during 
heavy-load hours or high-cost energy periods. Current equipment condition, while adequate 
to reliably meet irrigation demands, limits the flexibility of JKPGP and severely limits its 
ability to provide balancing reserves. 

3.8.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

The impact indicators will be if the action significantly affects the ability to provide power 
system balancing reserves or power generation. 

Alternative A – No Action 

Under the No Action Alternative, Reclamation would continue its existing scheduled 
maintenance for the JKPGP. There would be no decoupling of the pump units from the left 
powerhouse.  The existing scheduled maintenance would mostly be conducted inside the 
JKPGP and there would be no significant impacts to power production. 

Alternative B – JKPGP Modernization 

The Proposed Modernization of the JKPGP would make the facility more reliable for its 
intended purposes.  In order to maximize a modernized JKPGP’s ability to provide balancing 
reserves, a neutral operating position across the day may provide increased and more 
predictable balancing reserve capability from JKPGP.  One operational scenario would be to 
operate JKPGP at the neutral point, starting or stopping units based on balancing reserve 
demand created by the variability of other generation or loads in the system.  When not 
needed to provide system balancing reserves, a modernized JKPGP with increased pump and 
PG reliability and flexibility would also be able to support periods when additional generation 
is needed (like winter cold snaps), provide a load during periods of over generation by 
pumping water to Banks Lake either to support irrigation demand or energy storage, and 
support marketing opportunities to take advantage of low or high cost energy periods. 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Environment consequences for Alternative C would be the same as Alternative B. 

3.8.3 Mitigation 

There was no mitigation identified for any of the alternatives. 
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Recreation 3.9 

3.8.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

The Odessa Subarea Special Study Draft EIS evaluates alternatives to deliver surface water 
from the CBP to irrigated lands using Banks Lake facilities.  Some Odessa study alternatives 
could have effects through depletions of Lake Roosevelt/Columbia River and through 
increased volume of water flowing through Banks Lake changing retention times.  These 
effects are analyzed in the Draft EIS. Hydrologic and water quality analyses show no 
cumulative effects for those resources.  Furthermore, the modernization of JKPGP does not 
result in any depletion or retention time changes so would not have cumulative effects 
associated with the Odessa Subarea Special Study.  The minor effect of daily variation in lake 
levels would not be increased or affected by the proposed action in the Odessa Subarea 
Special Study Draft EIS. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would be the same as Alternative B. 

3.9 Recreation 
This section examines potential effects on visitation and sightseeing at the Grand Coulee 
Dam, Visitor Center, JKPGP, and in the vicinity of Banks Lake.  It also describes effects on 
dispersed and developed water-oriented recreation opportunities and activities at Banks Lake.  
The proposed action would have no direct adverse effect on recreation at Lake Roosevelt or 
other upland locations in the area. 

3.9.1 Affected Environment 

The analysis area for recreation focuses on the vicinity of the JKPGP, including the Grand 
Coulee Dam, Visitor Center, and the area surrounding Banks Lake.  At Banks Lake, CBP 
operations will continue to provide delivery of irrigation water and balancing of power 
reserves and load shaping.  Water-oriented recreation at Banks Lake is considered to include 
both water-dependent recreational activities such as boating, water skiing, fishing, and 
swimming, as well as adjacent upland activities such as camping and picnicking that do not 
depend on water access, but are enhanced by being near it. 

Sightseeing Opportunities and Attractions 

Sightseeing can include walking or hiking, driving a vehicle, boating, and bicycle touring.  
These activities emphasize examining the natural scenery and man-made structures, and take 
advantage of facilities and resources such as scenic overlooks, interpreted travel routes, 
guided tours, and events such as the laser light show at Grand Coulee Dam. 
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3.9 Recreation 

The Grand Coulee Project offers tours and facilities that interpret project operations, as well 
as local and natural history. Guided tours are available free of charge on a first-come, first-
served basis beginning April 1 through October 31.  Currently, tours enter the TPP and 
include views of the turbines inside the powerhouse and a van ride across the top of Grand 
Coulee Dam.  However, programmed maintenance, overhauls, and construction at the TPP 
will likely require rerouting these tours for several seasons, with the new tour route potentially 
including the JKPGP instead of the TPP. 

The laser light show at Grand Coulee Dam is presented nightly starting the Saturday of 
Memorial Day weekend through September 30.  The 36-minute show, shown across the face 
of the dam and the TPP, is viewable from many locations in the downstream area and attracts 
large numbers of viewers each night. 

Banks Lake is a highly visible scenic resource for sightseers traveling on SR 155, which 
parallels much of its eastern shoreline.  SR 155 also passes by JKPGP and the Visitor Center 
where it affords remarkable views above and below Grand Coulee Dam.  This portion of SR 
155, from below Banks Lake to beyond Grand Coulee Dam, is the central portion of the 150­
mile-long Coulee Corridor National Scenic Byway.  The Coulee Corridor was designated as a 
Washington State Scenic Byway in 1997 and a National Scenic Byway in 2005.  An 
interpretive plan and design guidelines were funded by the National Park Service and include 
a number of references to areas at Banks Lake and Grand Coulee Dam (Otak 2009). 

Management of Banks Lake and Facilities 

Reclamation lands and facilities around Banks Lake are managed by the Washington State 
Parks and Recreation Commission (WSPRC) and the WDFW under agreements signed in 
2003. The WSPRC is responsible for the O&M of the 3,500 acre Steamboat Rock State Park 
(SRSP) Recreation Area, which includes the Steamboat Rock Rest Area and Boat Launch, the 
Jones Bay Campgrounds, the Osborn Bay SW Campground and Boat Launch, the Northrup 
Canyon Natural Area, and the Castle Rock Natural Area Preserve located just east of Banks 
Lake.  The SRSP has approximately 50,000 lineal feet of shoreline ranging from long 
stretches of straight shoreline to very complex coves and inlets.  WSPRC has recently 
completed a management plan for SRSP (WSPRC 2010). 

The WDFW operates and maintains six less-developed water access facilities.  They are 
scattered along the reservoir and include unpaved boat launches and other facilities.  The six 
facilities are Dry Falls, Dry Falls Campground, Million Dollar Mile South, Million Dollar 
Mile North, Osborn Bay Southeast, and Osborn Bay Southwest.  The WDFW also manages 
two very primitive access locations, Fordair and Poplars. 

Three of the largest recreational facilities at the reservoir (Sunbanks Resort, Coulee Playland, 
and Coulee City Community Park) are operated by private concessionaires or lessees.  The 
Sunbanks Resort is administered by the Washington State Department of Natural Resources 
(Reclamation 2001).  Electric City and Coulee City have public park lease agreements with 
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Recreation 3.9 

the WSPRC and, in turn, have developed agreements or leases with other parties.  The town 
of Electric City operates the Electric City Public Park and has a concession agreement with 
Coulee Playland to operate the facilities at Coulee Playground.  The City of Coulee City has a 
public park lease from Reclamation for the operation of the park facilities at Coulee City 
Community Park and in turn subleases to Grant County Port District 4 to operate and maintain 
the breakwater system and marina near the Coulee City Community Park. 

Visitation at Grand Coulee Dam and Banks Lake 

The Grand Coulee Dam, Visitor Center, and public tours are popular tourist attractions in the 
area.  An average of nearly 280,000 people annually visited the dam during the 2008 to 2010 
period (Brougher 2011).  Peak visitation occurs in July each year.  The Visitor Center is open 
daily (except New Year's Day, Thanksgiving, and Christmas) from 9:00 a.m. to 5:00 p.m., 
with extended hours between Memorial Day and September 30. 

Water-based recreation is another important social and economic activity in the Columbia 
River Basin.  Banks Lake attracts visitors from both the local area and from more distant 
population centers like Spokane and the Puget Sound region due to its diverse and outstanding 
recreational opportunities.  Many recreationists are drawn to the reservoir because of the 
unique and scenic natural features of the area. Other visitors come to seek uncrowded 
recreational opportunities, sunny days, and warm water.  In addition, Banks Lake supports 
one of the finest fisheries in the state as well as a variety of camping, swimming, boating, 
picnicking, and other recreational opportunities (Reclamation 2004). 

Local residents tend to recreate at Banks Lake during the day, but typically do not stay 
overnight. Visitors from outside the immediate area frequently use the overnight facilities. 
Within the mid- and upper-Columbia River Basin, Banks Lake facilities account for 
approximately 16 percent of the total developed campsites (661) and 9 percent of the 
developed boat launches (12). 

SRSP is the most visited recreational resource at Banks Lake, accounting for over 580,000 
visitor days in 1997 (Reclamation 2004).  Based on anecdotal data for other recreation 
resources such as the WDFW water access facilities, Sunbanks Resort, and the Coulee City 
Community Park, the total estimated number of visitors annually is estimated at over 650,000.  
Most of the water-oriented recreation at the reservoir occurs during the warmest months of the 
primary recreation season, May through October. 

Reservoir-Oriented Recreation Facilities 

Boat Launching and Moorage Facilities 

There are 12 facilities at Banks Lake from which the public can launch boats from trailers. 
Their level of development ranges from facilities with two-lane concrete ramps, floating 
docks, paved and marked parking for vehicles and boat trailers, restrooms, areas of irrigated 
lawn, shade trees, and drinking water, to very basic facilities that provide unpaved entries into 
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3.9 Recreation 

the reservoir, unpaved parking areas, vault toilets, and perhaps informal areas for camping.  
The largest, most developed, and most used facilities are the SRSP Day Use Area, SRSP Rest 
Area, Coulee Playland, and Coulee City Community Park.  Each of these has two-lane 
concrete ramps and nearby camping, overnight, and day use facilities.  These four facilities 
provide the majority of the launching capacity at Banks Lake.  Sunbanks Resort also has a 
one-lane boat launch and nearby camping, overnight, and day use facilities. 

The SRSP Day Use Area and Coulee City Community Park boat launches are functional 
down to an elevation of 8 feet below full pool (1562 feet AMSL), while SRSP Rest Area is 
functional down to 10 feet below full pool (1560 feet AMSL).  The Coulee Playland and 
Sunbanks Resort boat launches are functional only to 5 feet below full pool (1565 feet 
AMSL). 

Six of the remaining seven boat launches at Banks Lake are managed by WDFW.  These 
facilities provide access to parts of the reservoir that are more distant from and not accessed 
as readily from the larger facilities.  Most of the ramps for these boat launches consist of 
graded entries into the reservoir, some of which are graveled and some of which are not.  
They are generally reported to operate over an elevation range of up to 5 feet below full pool 
(1565 feet AMSL).  The seventh similar facility is the Osborn Bay Southwest Campground 
facility, which is managed by WSPRC and is functional down to an elevation 10 feet below 
full pool (1560 feet AMSL).  The WDFW facilities also have vault toilets, graveled parking 
areas, and picnic tables. Observations at WDFW’s Dry Falls/Ankey #1 boat launch on 
October 18, 2011 revealed that this boat launch was still operational at the maintenance 
drawdown extreme elevation of 1532 AMSL. 

No full service marinas are available at Banks Lake.  Slips or docks for temporarily or 
seasonally mooring boats are available at Coulee City Community Park, Sunbanks Resort, 
and Coulee Playland. 

The Dry Falls, Million Dollar Mile North and South, Barker Flat, and Coulee Playland boat 
launches (all of which have minimum useable elevations to 5 feet below full pool) can be 
more difficult to access and use during periods of lower water elevations in Banks Lake.  
When this occurs, launching is reported to increase at the Osborn Bay Southwest 
Campground and SRSP Rest Area boat launches (which are useable down to an elevation of 
10 feet below full pool).  Nonetheless, all 12 boat launch ramps are generally considered to be 
functional throughout the recreation season, although some are at the low end of their 
operating range at the end of the required drawdown in August. 

Swimming Facilities 

Developed swimming areas are located at the SRSP Day Use Area, Coulee City Community 
Park, Coulee Playland, and Sunbanks Resort.  Under current conditions, all four developed 
swim areas are functional during the summer recreation season, except for August, when only 
the Coulee City Community Park swimming area is functional.  However, low pool 
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Recreation 3.9 

conditions in August sometimes contribute to stagnant water conditions in the Coulee City 
Community Park swimming area that make even this area unavailable.  Consequently, the city 
is considering installing an aeration device or other measures to improve the park’s swimming 
area (Reclamation 2010a). 

Campgrounds 

Camping is a popular activity at Banks Lake, and most campgrounds have at least some 
portion located near the shoreline.  Eleven locations have developed camping areas.  They 
range from fully developed recreational vehicle (RV) and tent sites to primitive areas with no 
designated campsites. Full-service RV utility sites and formal tent sites are provided at 
Coulee City Community Park, SRSP, Coulee Playland, and Sunbanks Resort.  Less developed 
facilities without RV utility hookups, but including vault toilets, fire rings, picnic tables, and 
pedestal grills are found at Jones Bay, Osborn Bay Southwest, and Dry Falls campgrounds 
(Reclamation 2001).  Most of the developed camping facilities are in the Steamboat 
Rock/Barker Flats sector of the reservoir.  Camping also occurs at the six WDFW sites 
discussed previously.  Dispersed camping areas are accessed by the primitive road system or 
by boat.  Some of the more popular areas for dispersed camping are southeast of Banks Lake 
south of the Million Dollar Mile North Boat Launch, Kruk’s Bay/Airport Bay, Osborn Bay, 
Barker Flat, Old Devils Lake/Lovers Lane, and along the Steamboat Rock peninsula’s west 
shore (Reclamation 2004). 

Under current conditions, the boat launch facilities adjacent to campgrounds and day use 
areas are functional during the primary recreation season.  In August, the inability to use the 
developed swimming areas at the SRSP Day Use Area, Coulee Playland, and Sunbanks 
Resort may contribute to a decrease in use at these campgrounds and the day use areas near 
them.  Reservoir elevations during most of the recreation season are high enough that the 
aesthetic setting and desirability of most developed campgrounds or day use areas is 
maintained.  In August, the amount of exposed shoreline at most of the more developed day 
use areas and campgrounds is less than 100 feet, although it is sometimes between 100 and 
250 feet at the Coulee City Community Park. 

Day Use Ares 

Much of the day use activity at Banks Lake occurs near the same developed and dispersed 
areas used for launching boats, swimming, and camping.  Developed picnic sites and 
playgrounds can be found at the Coulee City Community Park, SRSP Day Use Area, Coulee 
Playland, and Sunbanks Resort.  Some of the boat launch areas operated by WDFW also have 
facilities, such as restrooms and parking areas that are used by people participating in day use 
activities.  Activities that take place at, or originate from, day use areas include individual and 
group picnicking, riding personal water craft, wind surfing, scuba diving, wildlife 
observation, hiking, and horseback riding (Reclamation 2004). 
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3.9 Recreation 

Land-Based Recreation 

The Banks Lake Management Unit of the 192,000-acre Columbia River Basin Wildlife Area 
surrounds much of Banks Lake.  The unit is managed by WDFW and includes 44,700 acres of 
land owned by Reclamation.  It supports hunting and wildlife viewing.  Waterfowl hunting 
near Banks Lake takes place in the fall and early winter.  Upland game birds such as quail, 
chukar, and pheasant can be found in undeveloped brushy areas and stubble fields near the 
reservoir.  Hunting for mule and white-tailed deer also occurs near the reservoir. 

Wildlife viewing is an increasingly popular activity statewide and at the reservoir.  The Banks 
Lake area supports a variety of wildlife observation opportunities, trails, scenic vistas, and 
unique plant communities, such as the Northrup Canyon Natural Area.  Migratory and 
resident birds that can be viewed include great blue herons, white pelicans, sandhill cranes, 
hawks, long-horned owls, and bald eagles (Reclamation 2004). Mammals like deer, beaver, 
muskrat, and rabbit are abundant.  Developed trails in the SRSP Recreation Area provide 
good wildlife viewing opportunities. 

3.9.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

The recreation impact analysis is based on changes in the provision, availability, or access to 
recreation facilities and opportunities in the vicinity of the JKPGP, including the Grand 
Coulee Dam, Visitor Center, and the area surrounding Banks Lake. 

Alternative A - No Action 

Reclamation would continue operating the JKPGP with the current maintenance, irrigation 
supply, and power production schedules.  This would have no effect on existing or future 
provision, availability, or access for sightseeing and tourism at Grand Coulee Dam, the 
Visitor Center, the laser light show, or the JKPGP.  The JKPGP could be available to 
accommodate public tours potentially displaced from the TPP until the failure of a generator, 
pump-generator, or other major plant component creates less safe conditions or requires 
overhaul and modernization.  At that time, access to JKPGP for public tours could be 
restricted or eliminated due to considerations for public safety and construction efficiency. 

Operation of Banks Lake and resulting fluctuations in water levels would not change under 
the No Action Alternative.  Therefore, there would be no effect on the provision, availability, 
or access to reservoir-oriented or land-based recreation facilities and opportunities at the 
reservoir compared to current and historic conditions. 

Alternative B – JKPGP Modernization 

Construction and maintenance activities associated with the JKPGP modernization could 
result in short-term, minor effects on public access to Grand Coulee Dam and the JKPGP.  
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Recreation 3.9 

The activities most likely to be affected would be occasional guided tours across the dam and 
potential future tours that Reclamation may choose to relocate to JKPGP due to construction 
at the TPP.  The tours could require rerouting or temporary cancellation due to construction 
activities or movement of oversized loads at JKPGP.  The modernization activities are 
expected to have no effect on access to or enjoyment of the Visitor Center or the laser light 
show. 

As discussed under Hydrology, operation of Banks Lake and resulting fluctuations in water 
levels would not change noticeably under Alternative B compared to current conditions.  
Under the proposed modernization, reservoir elevations would remain within the operating 
range of 1565 feet AMSL to 1570 feet AMSL throughout the primary recreation season. 
There would be some increase in daily fluctuations in reservoir elevations, but daily changes 
would be within a few inches of what currently occurs.  Therefore, there would be no adverse 
effect on the provision, availability, or access to reservoir-oriented or land-based recreation 
facilities and opportunities at the reservoir compared to current and historic conditions. 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Alternative C would include additional localized construction compared to Alternative B for 
the decoupling from the left powerhouse. This added construction would not change the type 
of impacts or their effects from those described above for Alternative B in the vicinity of 
JKPGP and Grand Coulee Dam, or at Banks Lake. 

3.9.3 Mitigation 

There was no mitigation identified for any of the alternatives. 

3.9.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

Alternative B would have cumulative effects in combination with overhaul of the turbines and 
generators at the TPP.  Maintenance and construction activities at both the TPP and JKPGP 
would reduce options for providing guided tours of power facilities at the Grand Coulee 
Project for several seasons.  This unavoidable impact is considered non-significant due to its 
temporary duration.  No other adverse cumulative effects on sightseeing and tourism in the 
vicinity of Grand Coulee Dam are foreseen. 

At Banks Lake, Alternative B could have cumulative effects in combination with the 
proposed Odessa Subarea Special Study proposed action.  Unless existing boats ramps were 
lengthened to access lower water levels, drawdowns of the potential magnitude of those being 
examined for the Odessa Subarea Special Study could leave some or all existing Banks Lake 
boat ramps stranded and outside of their useful range during a portion of the summer 

December 2011 – DRAFT Environmental Assessment 65 



   

     

 
   

 
  

 

   
 

 

  
  

  

  

 
  

  
 

    
   

  
 

    

        
        
        

 
   

    
  

 
   

    
    

  

  

   
  

  
    

  
 

3.10 Transportation 

recreation season, even during a year of average precipitation.  This level of potential 
cumulative effect would far exceed the relatively minor daily fluctuation of a few inches that 
could result from the JKPGP project operations.  In addition to boating access, all other types 
of water-oriented recreation would also likely be adversely affected by the diminished and 
more difficult access to the reservoir and shoreline. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would be the same as Alternative B. 

3.10 Transportation 
This section addresses how traffic caused by the proposed action would affect roadways and 
travel in the vicinity of Grand Coulee Dam and the JKPGP. 

3.10.1 Affected Environment 

The JKPGP and Grand Coulee Dam are located on the Columbia River north of the City of 
Grand Coulee and south of the Town of Coulee Dam in Grant and Okanogan counties in 
north-central Washington State, approximately 90 miles west of Spokane and 230 miles east 
of Seattle.  Access to and from the Grand Coulee Dam area is provided by US Highway 2, 
and SR 17, 21, 155, 174, and 283/28 as shown in Figure 3-10. Access to the actual Grand 
Coulee Dam and JKPGP themselves is provided by Reclamation roads via SR 155.  Traffic 
volume data for SR 155 are shown in Table 3-7. 

Table 3-7. Average daily two-way traffic - State Route 155, Coulee Dam. 

State Route Milepost Location 2006 2007 2008 2009 2010 
155 25.73 After Junction SR 174 5,300 5,100 4,800 5,500* 5,700 
155 28.04 Entering City Of Coulee Dam 5,200 5,300 N/A 5,100* 5,400* 

* based on actual count 
Source: WSDOT 2010 

The main road of concern is SR 155, a paved, generally two-lane, minor arterial road. It is the 
main north-south route through the Grand Coulee Dam area.  From its intersection with SR 
174 in west Grand Coulee, the highway heads northeast, through town, past Grand Coulee 
Dam, JKPGP, and the Grand Coulee Dam Visitor Center.  SR 155 provides three travel lanes 
in the vicinity of the Visitor Center and extending uphill beyond the dam crest and JKPGP, 
with the added third lane provided for southbound travel through the grade ascent.  The road 
continues through west Coulee Dam, crossing the Columbia River about ½-mile downstream 
of the dam via the Columbia River Bridge at Grand Coulee Dam to east Coulee Dam, thence 
through Nespelem to its terminus in Omak. 

The Columbia River Bridge at Grand Coulee Dam is the original bridge constructed in the 
1930s during the building of Grand Coulee Dam.  Vehicles crossing the bridge are limited to 
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Transportation 3.10 

20,000 pounds per axle on 3- or 4-axle single units.  Six or more axle combination units are 
also limited to 20,000 pounds per axle.  The bridge has a restricted height of 14 feet 3 inches.  
Traffic becomes congested on the east and west approaches to the bridge when large trucks 
are crossing. 

Access to JKPGP and the Reclamation road across Grand Coulee Dam is located off SR 155 
between the City of Grand Coulee and the Town of Coulee Dam.  However, security 
restrictions prohibit general public traffic on the road atop the dam. 

The Grand Coulee Project generates vehicle traffic as a result of operations, maintenance and 
construction, and public visitation.  Presently, approximately 400 people are employed at 
Grand Coulee Dam, associated facilities, and offices.  Seasonal peak traffic volumes are 
handled adequately during the three shift changes without causing congestion.  In addition, 
the Grand Coulee Dam, Visitor Center, and tours are popular tourist attractions.  An average 
of nearly 280,000 people in approximately 58,000 vehicles annually visited the dam during 
the 2008 to 2010 period (Brougher 2011).  Traffic patterns associated with the current 
operation of Grand Coulee Dam, JKPGP, and the Visitor Center are considered to be the local 
norm. 

December 2011 – DRAFT Environmental Assessment 67 



   

     

 

3.10 Transportation 

DRAFT Environmental Assessment – December 2011 68 



    Transportation 3.10 

 
     

Grand Coulee Dam 
Regional Road Transportation Network 

Interstate 
US Highway 
State Highv\lay 

f '( .... 

[\)" Sou.:.,,, _'"" Rec_ oo Pocf~ No tl1", ,. Re<Joo 
Goo,~ ~ ~, l~~} 

Cixi.>irne< ru'_;,irterriedj)rg_~ irj) """,C<>!I,,,jpOOlOj 

_ 0,,"' o~y. I ~ not .. ended to b. u>ed j)rd.""i ptoo « ...thOOtll .. 
deI.>loo of ",ilI oo « ~~ bo(md"y The B¥.," of R.ediOWtoo """" 
no _ If, '4<',>ed «lll*d, "j) th e ,,,"",,"10,,,,,, ",c""'y, « 
" iIitf" the .. MI. ",j " I inoo .",rtb. IobIe f«the rri>-lm "tm 
cm_oc r_",rtillon 
"'-' by _ ,., ,, Redi>:mlioo, Podlc N:>ri~" Regio n, l.I3y2009 

t 

Figure 3-10. Map showing transportation routes to Grand Coulee Dam. 
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Transportation 3.10 

3.10.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

A qualitative assessment of traffic impacts was performed, based on the anticipated 
construction procedures and equipment, review of existing conditions, and traffic levels on 
key roadways.  Transportation impacts would be considered significant if project construction 
or operation caused substantial increases in traffic volumes or frequent or lengthy delays or 
disruptions of existing vehicular traffic. 

Alternative A - No Action 

Under the No Action Alternative, the need for maintenance would increase.  The difficulty in 
obtaining replacement parts likely would continue to increase based on the aging technology 
and scarcity of replacement parts.  The timing and duration of future maintenance periods 
would depend on the nature of the problems to be resolved.  Maintenance would be performed 
by existing Reclamation employees and by contractors, if necessary. 

Any potential onsite contractor workforce would likely range from 12 to 25 temporary 
workers based on prior experience at JKPGP and programmed maintenance at the TPP.  This 
increase in workers could result in an additional 12 to 25 vehicle trips to and from the JKPGP, 
an increase of about 0.4 percent to 0.9 percent in the average daily two-way traffic on SR 155 
between the entrance to the Town of Coulee Dam (mile marker 28.04) and the junction of SR 
155 and SR 174 (mile marker 25.73).  No adverse workforce related traffic impacts have 
occurred from similar numbers of additional temporary workers and associated increases in 
vehicle trips in the past, and none would be expected for this alternative. 

Deliveries of maintenance related materials and equipment would use existing roadways and 
be unlikely to cause substantial adverse traffic impacts. 

No significant adverse maintenance related transportation impacts would be expected. 

Alternative B – JKPGP Modernization 

The majority of the modernization work would be completed within the confines of the 
JKPGP by contractor workforces.  Off-site staging, assembly, and maintenance work would 
be accomplished at Reclamation’s Industrial Area Salvage Yard located about ½-mile 
southeast of JKPGP on the north side of SR 155. 

Primary access to the construction and laydown areas would be via SR 155.  The distance 
from the laydown area main gate to the JKPGP entrance gate is ⅓-mile using SR 155.  No 
new access roads would need to be built or upgraded for the overhaul. 

December 2011 – DRAFT Environmental Assessment 71 



   

     

    
    

     
  

    
 

 
   

 
  

    
  

  
 

 
  

 

   

 

 
 

  

     
 

   
  

   
 

 

3.10 Transportation 

Potential onsite contractor workforce would likely average up to 32 workers.  This increase in 
workers would result in an average of up to 32 additional vehicle trips to and from the JKPGP 
or laydown area, an increase of about 1.2 percent in the average daily two-way traffic on SR 
155 between the entrance to the Town of Coulee Dam (mile marker 28.04) and the junction of 
SR 155 and SR 174 (mile marker 25.73).  No adverse workforce related traffic impacts have 
occurred from similar numbers of additional temporary workers and associated increases in 
vehicle trips in the past, and none would be expected for this alternative. 

Routine deliveries of construction related materials and equipment would use existing 
roadways and be unlikely to cause adverse traffic impacts.  Slow moving vehicles delivering 
oversized equipment and parts could cause temporary, short-term traffic congestion on area 
roadways.  Such deliveries are expected to be intermittent and infrequent.  Transport of 
oversized loads would comply with applicable Federal and State requirements that would 
substantially reduce or eliminate adverse effects. Vehicles transporting oversize or 
overweight materials for the modernization project that are unable to cross the restricted 
Columbia River Bridge would require alternate delivery access to the JKPGP.  Access via the 
Reclamation road across Grand Coulee Dam could be arranged and approved in advance by 
Reclamation, if required. 

Construction related traffic would not prevent movement or response of emergency vehicles.  
If access to the JKPGP fire station was to be temporarily restricted due to construction or 
transport of oversized loads, prior arrangements would be made with the fire department to 
reposition fire trucks and emergency equipment, as necessary.  The effect of the local traffic 
from the additional personal vehicles and trucks during the proposed construction and 
maintenance activities would be minor.  Construction generated traffic would be negligible 
compared with existing traffic levels in the area.  No significant adverse transportation 
impacts are expected. 

There would be no permanent increase in traffic or other transportation related impact with 
the JKPGP’s continued operation following the modernization.  Maintenance requirements 
and intervals likely would be reduced compared to the No Action Alternative.  Operations 
would not cause any changes in traffic. 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Decoupling the JKPGP from the left powerhouse would change the deliveries required to 
accomplish the decoupling work but would be a minor addition to that described for 
Alternative B, thus, the effects of JKPGP Alternative C would be very similar to those 
described for Alternative B. 

No significant adverse transportation impacts would be expected. 
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Socioeconomics 3.11 

3.10.3 Mitigation 

Alternative A - No Action 

No mitigation is required. 

Alternative B - JKPGP Modernization 

Compliance with contract specifications and Federal and State requirements for transport of 
oversize loads would ensure there are no significant adverse transportation impacts.  No 
mitigation would be needed for the construction or operation of Alternative B. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Mitigation for Alternative C would be the same as Alternative B. 

3.10.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

Construction traffic generated by Alternative B would add to that generated by the TPP.  
However, even if the peak periods of traffic generation of these two projects were to overlap 
(the worst case scenario), the combined peak increase would be expected to be an increase of 
about 2.6 percent in the average daily two-way traffic on SR 155 with the Town of Coulee 
Dam (Reclamation 2010b).  This would be a negligible effect when compared with existing 
traffic levels and highway capacity in the area. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would be the same as Alternative B. 

3.11 Socioeconomics 
This section presents estimates of the regional economic impacts resulting from changes in 
construction expenditures for the proposed action.  The regional economic impact analysis 
considers both the initial or direct impact on the primary affected industries and the secondary 
impacts resulting from those industries that provide inputs to the directly affected primary 
industries.  This analysis also includes the changes in economic activity stemming from 
household spending of income earned by those employed in the sectors of the economy 
affected either directly or indirectly.  These secondary impacts are often referred to as 
“multiplier effects.” 
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3.11 Socioeconomics 

Data from 2007 were used to assess the regional economic effects because the most recent 
data from 2009 are proprietary, are not readily accessible, and are believed to be little changed 
from the 2007 input-output multipliers.  In addition, the 2007 data provides a meaningful 
comparison to the effects of the Grand Coulee Dam TPP project that used the same 
multipliers (Reclamation 2010b). 

3.11.1 Affected Environment 

This section describes the social and economic conditions in the five-county region 
surrounding JKPGP and Grand Coulee Dam.  The study area encompasses Douglas, Ferry, 
Grant, Lincoln, and Okanogan Counties in north central Washington State.  Key study 
parameters include the study area’s population, public schools enrollment, employment, and 
labor income. 

Population 

The Census Bureau estimated a 2010 population of 188,146 for the entire five-county study 
area. All study area counties experienced an increase in population since the 2010 census, as 
summarized in Table 3-8 below.  Overall increases varied over a wide range, from a modest 
0.5 percent for Lincoln County to a more robust 21.3 percent for Grant County. 

Table 3-8.  Estimated population and change for the five-county study area. 

County 2000 
Population 

2010 
Population Change Percent 

Change 

Douglas 32,654 38,372 5,718 17.5 
Ferry 7,257 7,478 221 3.0 
Grant 74,952 90,924 15,972 21.3 
Lincoln 10,135 10,186 51 0.5 
Okanogan 39,584 41,186 1,602 4.0 

Study Area Total 164,582 188,146 23,564 14.3 

Source: U.S. Census Bureau 2011, Population Division. 

Local School Enrollments 

The Grand Coulee Dam School District provides public primary education for the JKPGP 
vicinity including the town of Coulee Dam and the city of Grand Coulee.  The district 
operates three schools, including Center Elementary School and Grand Coulee Middle School 
in the city of Grand Coulee, and Lake Roosevelt High School in the town of Coulee Dam.  
District enrollment in May 2011 was 663 students according to the Washington State Report 
Card (OSPI 2011).  The district employed 41 classroom teachers.  The District’s budget relies 
on State funds (55 percent), Federal funds (33 percent), local sources (12 percent), and very 
few other sources. 

DRAFT Environmental Assessment – December 2011 74 



    

     

 

  
  

   
  

   
   

 
   

 
 

 
 

 
 

 
 
 

 
 

     
     
     

     
     

     
     

       
     

     
     

      
       
      

      
     
     
     

     
     

     

       
 

 

    
  

 
 

 

   

 
 

 
  

  
  

  
   

 
   

 

 

Socioeconomics 3.11 

Employment 

Employment measures the number of jobs related to each sector of the economy.  Table 3-9 
shows both employment in the five-county study area for 2010 and total labor income.  In the 
study area, activities related to the agriculture, forestry, fish, and hunting sectors generate the 
largest number of jobs (33.0 percent of total regional employment).  The government sector 
ranks second in terms of overall number of jobs in the study area (21.7 percent) followed by 
retail trade (9.0 percent). 

Table 3-9.  2010 Employment and labor income for the five-county study area. 

Industry 
Employment 

Jobs Percent 
of Total 

Labor 
Income 

(millions) 

Percent 
of Total 

Ag, Forestry, Fish & Hunting 25,072 33.0 $88.8 19.2 
Mining 189 0.2 $3.3 0.7 
Utilities 40 0.1 $0.4 0.1 
Construction 2,465 3.2 $17.8 3.8 
Manufacturing 5,070 6.7 $52.2 11.3 
Wholesale Trade 2,188 2.9 $19.1 4.1 
Retail Trade 6,816 9.0 $32.9 7.1 
Transportation & Warehousing 1,349 1.8 $9.9 2.1 
Information 524 0.7 $2.8 0.6 
Finance & Insurance 934 1.2 $7.6 1.7 
Real Estate & Rental 656 0.9 $2.6 0.6 
Professional- Scientific & Tech Svcs 940 1.2 $9.2 2.0 
Management of Companies & Enterprises 68 0.1 $1.0 0.2 
Administrative & Waste Services 1,151 1.5 $5.8 1.2 
Educational Services 194 0.3 $0.4 0.1 
Health Care & Social Assistance 3,819 5.0 $25.3 5.5 
Arts Entertainment & Recreation 805 1.1 $1.8 0.4 
Accommodation & Food Services 4,410 5.8 $13.7 3.0 
Other Services Ex. Public Admin 2,701 3.6 $8.4 1.8 
Total Government 16,470 21.7 $159.8 34.5 

Totals 75,861 100.0 $463.0 100.0 

Source: Washington State Employment Security Department 2011, Workforce Explorer. 

Labor Income 

Labor income is the sum of employee compensation and proprietor income.  The government 
sector generates the largest portion of labor income in the region (34.5 percent of total 
regional labor income).  The sectors related to agriculture, forestry, fish, and hunting rank 
second (19.2 percent of total regional labor income).  Ranking third is the manufacturing 
sector (11.3 percent of total labor income). 
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3.11 Socioeconomics 

3.11.2 Environmental Consequences 
Construction, modernization, and maintenance activities associated with the action 
alternatives would result in positive economic output at the regional level. 

Impact Indicator/Methods for Evaluating Impacts 

The impact assessment methods used to estimate the regional economic effects stemming 
from construction expenditures for the proposed action rely on an economic input-output 
approach to estimate the effects of economic changes in the region.  The common measures of 
regional effects include economic output (expressed as sales), employment, and income.  The 
input-output multipliers used for this study are based on those used for the TPP project. 

Input-output approaches consider commodity flows from producers to intermediate and final 
consumers.  Industries produce goods and services for final demand and purchase goods and 
services from other producers.  These other producers, in turn, purchase goods and services.  
This buying of goods and services (indirect purchases) continues until leakages from the 
region (imports and value added) stop the cycle. 

These indirect and induced effects (the effects of household spending) can be mathematically 
derived using a set of multipliers.  The multipliers describe the change of output for each and 
every regional industry caused by a unit change in final demand for any given industry.  The 
multipliers rely on data from a variety of sources, including the U.S. Bureau of Economic 
Analysis, the U.S. Bureau of Labor, and the U.S. Census Bureau.  This analysis is based on 
the 2007 multipliers for Washington’s Douglas, Ferry, Grant, Lincoln, and Okanogan counties 
that were used for the TPP project (Reclamation 2010b). 

Construction expenditures expected to be made inside the five-county study area were 
considered in the regional impact analysis.  Construction expenditures made outside the study 
area were considered “leakages” and would have no impact on the local economy. 

It is assumed that the contractor workforce would move temporarily to the region and spend 
some of their wages inside the area during the construction period.  This analysis also 
assumes the vast majority of the construction expenditures would be funded from sources 
outside study area.  Money from outside the region spent on goods and services within the 
region would contribute to regional economic impacts, while money originating from within 
the study region is much less likely to generate regional economic impacts.  Spending from 
sources within the region represents a redistribution of income and output rather than an 
increase in economic activity. 

For the purpose of the study, construction expenditures within the region were used to 
measure the total overall regional impacts.  The total impacts would be spread throughout the 
construction period and would vary year by year proportionate to actual expenditures. 
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Socioeconomics 3.11 

Alternative A - No Action 

No construction or modernization is anticipated for this alternative; therefore, no regional 
impacts related to local school enrollments or induced employment and income would be 
generated. 

Reclamation would continue operating the JKPGP pumps and pump-generating units without 
any system improvements.  Operations to deliver irrigation water, generate electricity, and 
support balancing power reserves would continue according to existing protocols.  The 
maintenance schedule would be followed with allowances for emergency repairs or 
replacements.  Maintenance and repair costs, production outages, and time needed to obtain 
replacement parts would continue to increase based on the aging technology and the scarcity 
of the replacement parts.  Since the timing and duration of future maintenance periods would 
depend on the nature of the problems to be resolved, maintenance costs are not available. 

Alternative B – JKPGP Modernization 

Local School Enrollments 

The majority of the construction and modernization work to be performed would likely be 
completed by separate contractor workforces that would be on site and in the community only 
for the duration of their specific work assignment.  Often, transient tradesmen and workers in 
these situations do not relocate their families to the temporary job location.  Based on 
experience with the TPP and the smaller size and longer duration of the JKPGP, it is 
estimated that the JKPGP could result in as many as 16 additional students enrolling in the 
Grand Coulee Dam school system. 

Until student-based State and Federal funding levels were increased in response to the added 
student population, this would result in a decrease in average funding level per student of 
about 2.4 percent based on the District’s May 2011 student count.  It also could increase the 
student-to-instructional-staff ratio similarly depending on the grade distribution of the added 
students.  While this is an important effect that affects the District’s short- and long-range 
planning and budgeting, the majority of the funding lag is expected to be temporary (less than 
one academic year) and the low magnitude means that it does not rise to the level of a 
significant impact or require mitigation. 

Regional Economic Effects 

The economic impacts are estimated for the five-county regional study area distributed 
throughout the construction period.  The anticipated economic impact would occur throughout 
the five-county region.  These regional impacts would not occur uniformly each year; instead, 
they would vary year to year proportionate to annual expenditures.  The majority of the 
output, employment, and income impacts are due to the expenditures of the wages earned by 
the workforce involved in construction activities.  Regional economic impacts related to 
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3.11 Socioeconomics 

construction expenditures are presented in Table 3-10. It is important to note that the 
employment reported below is the potential total of all jobs generated directly and indirectly 
by the economic input within the study area.  As reported previously, the potential number of 
onsite construction jobs is estimated at up to 32 at one time. 

Table 3-10.  Construction-related regional economic impacts by alternative. 

Output (Sales) 
(millions) 

Employment 
(jobs) 

Labor 
Income 

(millions) 
Alternative A - No Action ― ― ― 
Alternative B - JKPGP Modernization $14.5 136 $5.3 
Alternative C - JKPGP Modernization and Left 

Powerhouse Decoupling $14.5 136 $5.3 

Tribal Employment Rights 

Tribal employment rights and Indian preference in hiring extends to all construction projects 
“on or near” the CCT Reservation.  This is accomplished through the Colville Tribal Law and 
Order Code (Title 10 Employment and Contracting Chapter 10-1 Tribal Employment Rights 
[CCT 2009]) and other ordinances.  The CCT’s Tribal Employment Rights Office monitors 
and enforces employment and contracting rights of Indians and ensures their rights are 
protected and exerted.  Portions of the work associated with the JKPGP modernization would 
be located near the CCT Reservation.  Tribal ordinances would be included among the laws, 
codes, and regulations covered by the “Permits and Responsibilities” clause of the 
Reclamation contract for the work, as appropriate.  Reclamation’s contractor would be 
directed to contact the CCT Tribal Employment Rights Office for information about these 
requirements.  However, Reclamation’s Contracting Officer is not a party to enforcing Indian 
preference requirements; it is a matter solely between the Tribe and the contractor. 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

The JKPGP modernization would be the same as described in Alternative B.  Along with the 
modernization work, the six pump units would be decoupled from the Grand Coulee left 
powerhouse and would be tied directly to the transmission grid.  This would require 
installation of an additional transformer. 

Potential effects on enrollment at local schools would be the same as described for Alternative 
B.  The regional impacts on induced employment and income stemming from construction 
and modernization would be nearly identical to those described for Alternative B, as 
summarized in Table 3-10. 
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Environmental Justice 3.12 

Tribal Employment Rights Ordinance 

Tribal Employment Rights Office information would be the same as described under 
Alternative B. 

3.11.3 Mitigation 

There was no mitigation identified for any of the alternatives. 

3.11.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

The potential effects on school enrollments of the JKPGP combined with those of the TPP 
could result in as many as 46 additional students enrolling in District schools during all or 
parts of the overlap of the two projects.  This would be a substantial increase in the District’s 
student population; however, it is likely that if this level was reached it would occur over a 
several year period, with students joining and departing the District at various times during 
the fiscal year.  This would help to mitigate the potential lag in State and Federal student 
funding in any one year. 

Implementation of Alternative B would contribute less than one-half of one percent to the 
regional employment and income of the five-county study area, which would be spread 
throughout the construction period.  Programmed maintenance, overhauls, and construction at 
the TPP would be concurrent with activities at JKPGP and would contribute to cumulative 
regional economic impacts.  While these and other actions in the region would provide an 
important beneficial contribution to economic activity over a multi-year period, the 
cumulative regional economic effect of these actions would still be very small relative to the 
overall regional economy.  Cumulative employment and income during the period within 
which the JKPGP modernization would take place are likely to be similar to, but marginally 
greater than that shown in Table 3-9. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would be the same as Alternative B. 

3.12 Environmental Justice 
Executive Order 12898, “Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations,” dated February 11, 1994, requires Federal 
agencies to identify and address disproportionately high and adverse human health or 
environmental effects of their actions on minorities and low-income populations and 
communities, as well as the equity of the distribution of the benefits and risks.  Environmental 
Justice addresses the fair treatment of people of all races and incomes with respect to actions 
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3.12 Environmental Justice 

affecting the environment.  Fair treatment implies that no group should bear a 
disproportionate share of negative impacts. 

3.12.1 Affected Environment 
The vicinity surrounding JKPGP includes Douglas, Ferry, Grant, Lincoln, and Okanogan 
counties, which were selected as the local study area. Table 3-11 provides the numbers and 
percentages of population in 2009 for six racial categories (White, Black or African 
American, American Indian and Alaska Native, Asian, Native Hawaiian and Other Pacific 
Islander, and Two or More Races), the total racial minority population, and the Hispanic or 
Latino population for each county, the combined five-county study area, and the State of 
Washington (U.S. Census Bureau 2010a). 

The proportion of American Indians within the local study area is more than three times 
greater than the State of Washington due largely to the presence of the CCT Reservation 
within the study area and the nearby Spokane Tribe of Indians Reservation.  Conversely, the 
proportion of persons who are Asian or Black or African American is substantially less than 
for the State of Washington.  While the Total Racial Minority Population of the five-county 
study area, at 8.4 percent, also is less than the State’s percentage of 15.6, the Hispanic or 
Latino representation within the study area is nearly three times greater than the State, at 27.2 
percent and 9.6 percent, respectively. 
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3.12 Environmental Justice 

Low-income populations are identified by several socioeconomic characteristics.  As 
categorized by the Census, specific characteristics include income (median family and per 
capita), percentage of the population below poverty (families and individuals), unemployment 
rates, and substandard housing.  Table 3-12 provides income, poverty, unemployment, and 
housing information for each county and the State for the year 2009 (U.S. Census Bureau 
2010b). 

Table 3-12.  Income, poverty, unemployment, and housing. 

Study Area 
State of 

Washington Douglas 
County 

Ferry 
County 

Grant 
County 

Lincoln 
County 

Okanogan 
County 

Income 
Median family income $55,363 $43,529 $48,907 $50,899 $48,159 $68,457 
Per capita income $22,522 $16,283 $19,205 $24,127 $19,367 $29,320 

Percent below poverty level 
Families 12.0 12.0 14.4 8.1 14.2 7.9 
Individuals 14.3 19.1 19.0 12.6 19.6 11.8 

Percent unemployed 7.0 15.0 10.2 4.5 8.7 7.0 

Percent of Housing 
1.01 or more occupants per room 5.6 1.5 7.8 2.6 2.9 2.4 
Lacking complete plumbing 
facilities 0.4 2.3 0.1 1.2 0.8 0.5 

Source: U.S. Census Bureau. 2010. American FactFinder 

Median family income and per capita income for the five counties are notably less than the 
State average.  Compared to the State of Washington, the study area also has greater 
percentages of families and individuals below the poverty level. 

Other demographic data, such as unemployment and substandard housing, also serve as 
indicators of low income in relation to environmental justice.  In 2009, unemployment in 
three of the five counties was greater than the State’s 7.0 percent unemployment rate. 
Douglas County’s unemployment rate matched the State’s at 7.0 percent, while Lincoln 
County’s unemployment rate was a relatively low 4.5 percent. 

Substandard housing units are typically identified as being overcrowded and/or lacking 
complete plumbing facilities.  The percentage of occupied housing units with 1.01 or more 
occupants per room was greater in four of the five study area counties than the 2.4 percent for 
the State; Ferry County’s 1.5 percent was notably less than the State percentage.  The 
percentage of housing units lacking complete plumbing facilities in the study area was less 
than the State percentage of 0.5 percent in both Douglas and Grant counties. 
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Environmental Justice 3.12 

3.12.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

Environmental justice analysis evaluates the effects of potential adverse environmental 
impacts on natural resources (and associated human health impacts) and socioeconomic 
impacts to identify and describe potential disproportionate adverse effects to minority and/or 
low-income populations. 

Alternative A - No Action 

No adverse natural resource or socioeconomic impacts adversely affecting minority and low-
income populations have been identified for the No Action Alternative; therefore, there are no 
environmental justice impacts. 

Alternative B - JKPGP Modernization 

Alternative B could create a total of approximately 32 on-site construction-related jobs at any 
one time during the 10 to 15 years that the JKPGP project would be ongoing.  Some portion 
of these jobs likely would be filled by persons coming into the study area from outside, 
although the number cannot be reliably estimated. 

Research was conducted during the preparation of this EA relying on lenders, realtors, and 
residential property managers located in the project area, as well as with businesses and 
associations outside the region that are familiar with residential vacancy rates, to assess 
whether new employment associated with the JKPGP project could have a notable effect on 
the supply or demand for affordable housing.  The investigations confirmed anecdotal data 
that there are many factors at the local, regional, state, and national levels that influence the 
demand, supply, and cost of rental and owner-occupied housing.  The manner, duration, and 
degree to which these dynamic external factors may work in combination with the demand for 
worker housing created by the JKPGP project cannot be known at this time. 

In summary, the existing demand for rental housing in the project area is generally considered 
to be high relative to the currently available supply and the JKPGP project would be expected 
to contribute to that demand; however, it is not reasonably foreseeable that this would result 
in adverse impacts that could disproportionately affect minority and low-income populations. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Environmental consequences for Alternative C would be the same as Alternative B. 

3.12.3 Mitigation 

There was no mitigation identified for any of the alternatives. 
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3.13 Cultural Resources 

3.12.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

The TPP Overhaul and other attractants to persons moving into or remaining within the 
project vicinity and study area would contribute to the demand for housing and could 
influence upward pressure on the cost of housing to some small degree; however, this is not 
expected to create an environmental justice impact. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would be the same as Alternative B. 

3.13 Cultural Resources 

3.13.1 Affected Environment 

This discussion of cultural resources and the affected environment of the JKPGP 
Modernization Project is divided into pre-contact archeological resources, post-contact 
archeological resources, properties of traditional religious and cultural importance to 
American Indian tribes, and standing structures. 

Pre-Contact Archeological Resources 

Pre-contact archeological resources are archeological sites, features, artifacts, and other traces 
of human behavior that pre-date European contact with aboriginal Native American 
populations.  For this project, archeological resources that pre-date 1800 A.D. would be 
considered pre-contact. 

The Grand Coulee area has been subject of numerous archeological investigations.  During 
the 1930s and early 1940s archeological studies were conducted by professional archeologists 
in preparation for construction of the Grand Coulee Dam.  Additional archeological 
investigations occurred for the construction of the Third Powerplant in the 1960s and 1970s 
when drawdowns of the level of Lake Roosevelt exposed hundreds of archeological sites.  
Additional cultural resources work has been conducted with the establishment of the Federal 
Columbia River Power System cultural resources program (Reclamation 2010b). 

A review of information in the Washington Department of Archaeology and Historic 
Preservation WISAARD database shows 10 archeological and historical surveys were 
conducted within 2 miles of the project area from 2000 to 2011.  The records search also 
indicates that previous surveys did not identify any pre-contact archeological sites or 
resources within 0.75 mile of the project area.  The project area was surveyed for 
archeological sites in October 2011, and no pre-contact or post-contact period sites were 
found (Berryman, Henderson, and Mueller 2011). 
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Cultural Resources 3.13 

The extensive disturbance related to construction of the original Grand Coulee Dam from 
1933 to 1942 explains why so few archeological sites have been found in the area.  
Reclamation has compiled data from construction records and formatted it as a GIS dataset.  
This data was projected onto to the area that encompasses the project.  It shows that there is 
little to no potential for archeological resources north and east of the pumping pipes due to cut 
and fill for the construction of the Grand Coulee Dam.  The area also suffered from landslides 
that likely disturbed any archeological sites that may have been present. 

Post-Contact Archeological Resources 

The beginning of the post-contact period is considered 1800 A.D., although it is widely 
known that Native Americans felt the effects of trade and exploration at least 100 years 
earlier. 

The direct involvement of Euro-Americans in the Columbia River drainage dates to Captain 
Robert Gray’s discovery of the river in May of 1792.  A permanent presence in the area began 
in 1811 when David Thomas founded Spokane House on the Spokane River for the Hudson’s 
Bay Company (HBC), although it was moved to Kettle Falls 10 years later.  The new post was 
named Fort Colville and provided most of the food supplies for HBC posts east of the 
Cascade Range.  Trapping led to a decline in the area’s beaver population by the 1840s, and 
Britain ceded its interests south of the 49th parallel in 1846. 

By the late 1840s, the economic focus of the basin shifted from the fur trade to agriculture.  
By 1900, up to 75 percent of the lowlands within the Columbia River Valley had been planted 
in orchards, with small communities developed nearby.  The desire to expand farming onto 
the adjacent arid uplands created a push for large irrigation projects like the Grand Coulee 
Dam. 

Washington Territory Governor Isaac I. Stevens forced treaties on many of the Eastern 
Washington tribes in 1855, requiring them to give up their lands along the Big Bend of the 
Columbia River.  The Colville Reservation was created by an executive order in 1872, but 
was immediately redrawn to exclude the fertile Colville valley.  Interior Salish tribes along 
the Middle Columbia River were originally settled on the Columbia Reservation in 1879, but 
the reservation was surrendered in 1883 and the population moved to the Colville 
Reservation.  In 1885, surviving Nez Perce affiliated with Chief Joseph were also settled on 
the reservation.  The North Half of the reservation was ceded in 1892 due to gold discoveries 
in the area.  The South Half of the reservation was opened to non-Indian settlement and the 
Confederated Tribes of the Colville Reservation lost about a third of their land in the South 
Half to claims made by non-Indians. 

The Grand Coulee Dam was intended to fulfill the need for flood control along the Columbia 
River, provide irrigation water for the Columbia Plateau, and provide hydroelectric power.  
The Dam was constructed in three stages with an initial low dam (large enough to serve as a 
foundation for a larger dam) in 1934-1935, the high dam and associated hydroelectric plants 
from 1935 to 1949, and construction of a forebay and additional dam to increase hydroelectric 
generation from 1966 to 1978. 

December 2011 – DRAFT Environmental Assessment 85 



   

     

    
 

 
 

  

   
 

 

 
  

 

  
 

 

   
  

  
  

   
  

   
    

 

 
 

  

 
 

  

 
  

3.13 Cultural Resources 

A search of the WISAARD database shows that remains of a railroad grade, a segment of an 
electrical transmission line, a warehouse foundation, and a dump for Grand Coulee Dam-
related construction materials have been found in the project area.  A railroad supplied 
construction materials for the Grand Coulee Dam.  The original railroad grade followed the 
middle of Grand Coulee east through the current town of Grand Coulee before turning north 
to the Dam’s Industrial Area.  The railroad along the original grade was used throughout the 
1930s and 1940s, and then was realigned further to the south when work began on the North 
Dam of Banks Lake in 1949.  By 1950 the railroad was no longer needed and the line was 
dismantled (Berryman, Henderson, and Mueller 2011). 

Properties of Traditional Religious and Cultural Importance to Indian Tribes 

The proposed project lies within the traditional territory of the Nespelem Tribe, one of 12 
federally recognized tribes that have become incorporated into the Confederated Tribes of the 
Colville Reservation.  The aboriginal territories of the closely-related Sanpoil Tribe lie just to 
the east, while traditional territory of the Moses-Columbia Tribe is to the south. 

Reclamation reviewed various cultural resources studies and records in the WISAARD 
database within a 2-mile radius of the JKPGP Modernization Project area (Moreno and Curti 
2011). 

The literature review also indicates that members of the Sanpoil and Nespelem tribes 
exploited early-maturing root crops south of the Columbia, especially the bitterroot (Lewisia 
rediviva) and small camas (Camassia quamash).  The bitterroot grows in rocky soils and soils 
similar to those found on the hills west of the project area.  Young adults used stacked rocks 
(cairns) to mark places where they sought spiritual power (Reclamation 2010b).  The 
considerable ground modifications for Dam construction and since have made it unlikely that 
any of these resources would be found today. 

Based on the literature and record review, a traditional fishing site has been identified within 
1-mile of the project area, but will not be affected by the project (Moreno and Curti 2011). 

Standing Structures 

The Grand Coulee Dam is considered by Reclamation to be a historic property, along with 
other structures in the project area, including the JKPGP and Left and Right Powerhouses.  
Additional properties in or near the project area are also considered historic properties.  In 
2006, Reclamation entered into a Memorandum of Agreement (MOA) (Agreement No. 1425­
06-MA-1G-7047) with the Washington State Historic Preservation Office (SHPO) to resolve 
the adverse effect of life-safety modifications to structures in the Grand Coulee Dam 
Complex.  As part of this MOA, Reclamation determined that: 

“the dam, power plants, pumping plants, industrial area, and associated facilities are 
eligible to the National Register of Historic Places.  The Complex includes facilities 
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Cultural Resources 3.13 

associated with construction of the Third Power plant and forebay dam, which 
Reclamation has determined are contributing elements although they are not yet 50 years 
old.  Five buildings in the Grand Coulee Industrial Area that are eligible to the National 
Register and have the potential to be affected by this undertaking are Warehouse 3, 
Warehouses A and B, the Machine Shop, and the Assembly Shop.” 

The SHPO concurred with this determination.  The MOA dealt primarily with modifications 
in the Industrial Area, and did not include the Colville Tribal Historic Preservation Office 
(THPO) as a party.  Therefore this MOA does not necessarily reflect the position of the THPO 
regarding the eligibility of the Grand Coulee Dam and the properties listed above.  
Nevertheless, the THPO has, in another MOA (Agreement No. R11MA10732), agreed with 
the determination that the Third Power Plant should be considered National Register eligible.  

The properties mentioned in the 2006 MOA provide the starting point for a proposed Grand 
Coulee Dam Historic District.  At this time, Reclamation is preparing a National Register of 
Historic Places nomination to define this historic district.  The nomination will specify the 
significance areas, historic themes, periods of significance, contributing properties, and 
boundaries of the historic district.  This nomination would be Reclamation’s basis for 
consultation with the SHPO and THPO on the district’s National Register eligibility and the 
basis for Reclamation’s nomination of the district for listing in the National Register. [Only 
the Keeper of the National Register on behalf of the Secretary of the Interior can list 
properties in the National Register.]  In the meantime, Reclamation considers the Dam, the 
three powerplants, JKPGP, and the five buildings in the Industrial Area as historic properties 
that contribute to the proposed historic district.  There are likely additional buildings and 
structures to be included in the district. 

The criteria for evaluating a resource for its National Register of Historic Places eligibility are 
found in 36 CFR 60.4.  The criteria states that the quality of significance in American history, 
architecture, archeology, engineering, and culture must be present in districts, sites, buildings, 
structures, and objects that possess integrity of location, design, materials, workmanship, 
feeling, and association.  These include resources: 

a)	 that are associated with events that have made a significant contribution to the broad 
patterns of our history; or 

b)	 that are associated with the lives of persons significant in our past; or 

c)	 that embody the distinctive characteristics of a type, period, or method of construction, 
or that represent the work of a master, or that possesses high artistic values, or that 
represent a significant and distinguishable entity whose components may lack 
individual distinction; or 

d)	 that have yielded, or may be likely to yield, information important in prehistory or 
history. 
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3.13 Cultural Resources 

The proposed historic district meets at least two of the National Register criteria.  It is 
significant under Criterion A for its contribution to American history in the areas of industry 
and commerce, government, settlement, and recreation.  It also is significant under Criterion 
C for its engineering and architectural contributions. 

Two periods of significance have been proposed for the district, 1933–1952, and 1966–1978 
(Hartmans 2010).  The 1933–1952 period is when the Dam and hydroelectric and irrigation 
water conveyance features were constructed.  The 1966–1978 period is for the association 
with a 12-year timeline involving, 1), construction of the Third Power Plant and forebay dam, 
Visitor Arrival Center, and Dam Operations/Administration Building in the Industrial Area, 
and 2), refinement of the power generation functions of the JKPGP to better balance the 
competing needs of irrigation and hydroelectric power (Hartmans 2010; Palmer and Nowick 
2011). 

The JKPGP, the main subject of the proposed Modernization Project, also meets two of the 
National Register criteria.  The JKPGP began pumping irrigation water from pump units 1-6 
to fill Banks Lake in 1951, one of the authorized purposes of Grand Coulee Dam.  Beginning 
in 1973, pump-generator units were added for supplemental power generation.  The JKPGP is 
significant under Criterion A for its role in the development of irrigation and irrigated 
agriculture in east-central Washington and its contribution to power generation integral to 
industrial development in the Pacific Northwest.  It is significant under Criterion C in the area 
of engineering for design as a pumping plant and its modification for supplemental power 
generation.  Architecturally it is significant as an example of the Art Deco Public Works 
Administration (PWA) Moderne style, as best seen in its pump and pump-generating room, 
Storage Building, and Reception Hall. 

Architecturally, the JKPGP is a two-story, reinforced concrete building that houses the 12 
pump and pump-generation units.  To the casual observer, the JKPGP appears to be a parking 
lot with a one-story Storage Building at its south end and the one-story Reception Hall at its 
north end (Photograph 3-2). In actuality, the parking lot between them is the roof of the 
JKPGP.  The main portion of the building is lower at the level of Lake Roosevelt.  The 
Reception Hall and Storage Building are integrated internally into the rest of JKPGP.  Pump 
units 1-6 were installed in the JKPGP by 1952, and pump-generator units 7-12 were installed 
in 1973, 1983, and 1984. Pump units 1-6 are powered by generators 1-3 in the Left 
Powerhouse.  The power is transmitted from the generators to the pumps via six 7-1/2-inch 
copper conductors housed in aluminum tubes called isolated phase (isophase) busses.  In 
effect, the isophase busses serve as electrical extension cords to transmit the power from the 
generators to the pump and pump-generator units.  The busses begin at the generators, exit the 
Left Powerhouse from a concrete platform, rise up the downstream face of the Grand Coulee 
Dam, and then enter the JKPGP.  Within the building, they curve through a side gallery and 
then to the main working floor to connect with each pump.  On the face of the Dam, the six 
isophase busses are supported by a lattice-like metal framework.  Concrete stairs are cast in 
the face of the Dam on the underside of the framework.  Reclamation personnel access the 
isophases busses from the stairs and framework. 
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Cultural Resources 3.13 

Photograph 3-2. View of the JKPGP, facing west.  The building is mostly submerged under 
Lake Roosevelt out of view. The Storage Building is the one-story concrete building to the 
right of the yellow crane. 

The Grand Coulee Dam is the central feature of the Grand Coulee Dam project.  It extends in 
an east-west orientation and impounds the Columbia River, creating Lake Roosevelt as its 
storage reservoir.  A two-lane road crowns the Dam, supported by concrete, open-spandrel 
arched openings where water enters the Dam spillway through a series of drum gates.  The 
center portion of the Dam is the spillway, which is flanked by the two original powerhouses – 
the Left Powerhouse and the Right Powerhouse.  The Dam, these powerhouses, and the 
JKPGP are examples of the Art Deco PWA Moderne architectural style. 

The Left Powerhouse and its attached Administration Building are historic properties 
determined eligible for inclusion in the National Register with the concurrence of the 
Washington SHPO.  The Left Powerhouse, a four-story concrete structure completed in 1941, 
is attached to the west end of the downstream face of the Dam.  The powerhouse shelters nine 
generators rated at 125 MW.  Power from the Left Powerhouse is transmitted to the 230-kV 
Switchyard on the hill west of State Route (SR) 155.  The Left Powerhouse and its adjacent 
Administration Building are excellent examples of the Art Deco PWA Moderne architectural 
style.  The Left Powerhouse has prominent interior finishes in the style, including streamlined 
stainless steel railings and terrazzo floors inlaid with images of the project turbines. 

The Grand Coulee Dam Complex also includes the Industrial Area, Transmission Line Area, 
and Irrigation Features Area.  The Transmission Line Area, located on the hill west of the 
Grand Coulee Dam, includes the 115-kV and 230-kV switchyards.  The 230-kV Switchyard, 
an enclosed rectangular area with 13 bays of steel, H-type take off structures and three 
buildings, is considered eligible to the National Register of Historic Places. 

Features of the irrigation distribution system are on the hill west of the Grand Coulee Dam.  
These include the 12 pumping pipes that transfer water under pressure up the hill to the 1.6­
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3.13 Cultural Resources 

mile-long Feeder Canal; the siphon breakers and Control Building; and the headgates of the 
Feeder Canal.  The pumping pipes are 12 metal tubes approximately 12 feet in diameter.  
Twelve breakers are aligned in a north-south line below the Control Building.  Constructed in 
1948 in the Art Deco PWA Moderne style, the Control Building houses the motors and 
controls for the siphon breakers.  The one-story building fronts an access road to the west that 
overlooks the beginning of the Feeder Canal. 

One historic property, Warehouse 3, is adjacent to the laydown area within the Industrial 
Area.  The Industrial Area is characterized by the administrative and engineering buildings 
known collectively as the “golden goose” and large metal-clad warehouses and maintenance-
related buildings with low massing.  The area includes many sheds, shops, and other 
infrastructure such as a treatment pond and a sand storage pile.  Warehouse 3 was constructed 
in 1946 using surplus trusses from two identical surplus military hangers of the 4th Series 
Combat Hangers that were designed by the Butler Manufacturing Company. 

3.13.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

In this Environmental Assessment, Reclamation has relied on the regulations that implement 
the National Historic Preservation Act (NHPA) (36 CFR 60 and 36 CFR Part 800) to help 
determine if identified cultural resources should be considered significant, and then to 
determine if the effects of the undertaking on the identified cultural resources should be 
considered significant and negative.  In short, if an effect of this project is considered adverse 
under 36 CFR 800.5, the project would be found to result in significant negative impacts 
under National Environmental Policy Act unless they could be resolved through an 
enforceable agreement like an MOA or Programmatic Agreement (PA) as described in 36 
CFR 800.6 and 36 CFR 800.14. 

Alternative A - No Action 

Under the No Action alternative, Reclamation would continue operating the JKPGP pumps 
and pump-generating units with no system improvements.  Operations would continue 
according to existing protocols, and Reclamation would maintain and operate the equipment 
according to existing schedules.  However, maintenance and repair costs, production outages, 
and time needed to obtain replacement parts would continue to increase based on the aging 
technology and scarcity of replacement parts.  Issues related to the poor design and wear and 
tear would become worse over time and this alternative would eventually result in significant 
negative effects to the JKPGP as a historic property. 

Section 2(d) of Executive Order 11593 directs Federal agencies to “initiate measures and 
procedures to provide for the maintenance (emphasis added), through preservation, 
rehabilitation, or restoration, of federally owned and registered sites at professional standards 
prescribed but the Secretary of the Interior.” 
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Cultural Resources 3.13 

Under the regulations that implement NHPA specified at 36 CFR 800.5(a)(2)(vi), it is an 
adverse effect if an agency neglects to maintain a historic property and thereby allows it to 
deteriorate.  For this Environmental Assessment, such an adverse effect would be considered 
a significant negative effect. 

Given the value of the JKPGP and its irrigation-pumping and power-generation capacity, it is 
extremely doubtful that Reclamation would choose an option that would lead to the neglect of 
the JKPGP.  In the unlikely event that the No Action Alternative were chosen, Reclamation 
would find it progressively more difficult and expensive to maintain the JKPGP as a 
functional pumping plant and powerplant, and this would cut at the heart of the JKPGP’s 
integrity as a historic property.  Unless this adverse effect was mitigated through an MOA or 
other enforceable agreement, it would have to be considered a significant negative impact. 

Alternative B – JKPGP Modernization 

Alternative B would not have any impact on archeological resources or properties of 
traditional cultural or religious significance to tribes.  No archeological resources are on the 
parcel based on an archeological survey conducted in October 2011.  No properties of 
traditional cultural or religious significance to tribes would be affected.  Although a 
traditional fishing site is within the 1-mile radius area, Alternative B would not cause changes 
that would affect the ability of the site to continue to be used for fishing. 

Work proposed under Alternative B is intended to enable the JKPGP to carry out its historic 
purposes of irrigation pumping and power generation for the next 30 years.  Thus this work 
would have an overall positive effect on the building and the proposed historic district. 
However several aspects of the modernization project likely would have an adverse effect on 
the JKPGP and in other cases some details of the work have not been designed at this time or 
are unknown such that an assessment of their effect on the building and district is not 
possible. 

Part 800.5(b)(ii) of 36 CFR identifies an adverse effect as “an alteration of a property 
including restoration, rehabilitation, repair, maintenance, stabilization, hazardous material 
remediation, and provision for handicapped access, that is not consistent with the Secretary’s 
Standards for the Treatment of Historic Properties (36 CFR part 68) and applicable 
guidelines.” Thus the Secretary of the Interior’s Standards for the Treatment of Historic 
Properties (Standards) are the basis for judging whether an undertaking would have an 
adverse effect on a historic property.  Application of these Standards requires information 
about the history of the property, the feature, or equipment proposed for treatment, and its 
contribution to the significance of the property.  Application of the Standards also requires 
specific information about the proposed work and how and why it would be carried out. 

Several aspects of the modernization under Alternative B would adversely affect the JKPGP.  
Located next to the pump and pump-generator units, the exciters are original equipment that is 
necessary for the unit start-ups.  Although the replacement exciters will have the same overall 
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3.13 Cultural Resources 

function, they will be somewhat different in appearance and operation.  A second proposed 
aspect of the modernization that would have an adverse effect is the redesign of the wicket 
gates on pump-generator units 7 and 8 because the redesign would alter the original, early 
gate design that resulted in engineering improvements seen in the later four pump-generator 
units.  Although the goal is to improve the operation of pump-generator units 7 and 8 with the 
redesign, they are original technology and their design even with design flaws conveys the 
history of technology and engineering of the JKPGP and the proposed historic district. 

Some of the proposed work involves less important systems or features of the JKPGP.  For 
example, the electrical system is presumed to have changed over time with the installation of 
pump units 1-6 by 1952, and the pump-generating units in 1973, 1983, and 1984 with more 
changes thereafter.  Work to update or replace elements of the electrical system should not 
adversely affect the JKPGP.  Furthermore, the replacement of the electrical transformer and 
switchgear should meet the Standards and not adversely affect the JKPGP.  This equipment is 
currently installed on the east elevation and roof of the JKPGP Storage Building, which is a 
secondary elevation viewed at a distance by the public.  The siting of the JKPGP relative to 
SR 155 also minimizes the visual effects of this equipment. 

However, Reclamation’s plans for the proposed work are not sufficiently detailed to enable 
precise application of the Standards.  Work to adjust and repair penstocks, gates, unit 
protectors, runners and impellers, circuit breakers, governors, and other equipment should be 
consistent with the Standards because they likely would not involve wholesale replacement of 
parts or equipment.  The replacement of the pump and pump-generator unit controls, 
however, may not meet the Standards in all cases.  Reclamation is conducting a closer 
examination of this equipment and the effect of its replacement on the integrity of the 
building, its operations, and the proposed historic district. 

Alternative C – JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Under Alternative C, Reclamation would carry out the same modernization actions as 
Alternative B, plus pump units 1-6 would be decoupled from the Left Powerhouse.  
Alternative C would result in an adverse effect to the JKPGP, Grand Coulee Dam, and Left 
Powerhouse. 

The six isophase busses that bring power from the Left Powerhouse to pump units 1-6 in the 
JKPGP would be decommissioned and likely removed, an adverse effect.  These large tubes 
with copper conductors are original features designed by Reclamation engineers, and they 
form what is essentially an extension cord that carries electrical power between the Left 
Powerhouse and JKPGP.  They begin at the generators in the Left Powerhouse, extend within 
a lattice-like steel framework across the face of the Dam, and enter the JKPGP to connect to 
the pump units (Photograph 3-3).  They are significant from both engineering and historical 
perspectives. 
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The pumping of irrigation water was an important purpose of the Grand Coulee Dam, and 
pumping the water up into the Grand Coulee was a key factor in the siting of the Grand 
Coulee Dam at this location of the Columbia River.  The Dam, Left Powerhouse, and the 
JKPGP were placed together at this particular location because of the need for hydroelectric 
power for the irrigation pumps.  Reclamation engineers chose to power the pumps in the 
JKPGP from the Left Powerhouse generators and use isophase busses to transmit the power to 
the pumps instead of using transformers or other solutions.  Thus, operation of the JKPGP 
from the generators of the Left Powerhouse and transmittal via the isophase busses are 
original technology that represents engineering solutions important to the history of Grand 
Coulee Dam, Left Powerhouse, and JKPGP and the proposed historic district. 

Because of these historical and engineering connections among the Dam, Left Powerhouse, 
and JKPGP, their integrity of design, materials, workmanship, feeling, and association would 
be diminished by the decoupling under Alternative C.  The integrity of association of the 
proposed historic district also would be diminished since it would be less able to convey the 
historic significance of the authorized irrigation purpose of the Grand Coulee Dam. 

Photograph 3-3. Photo left - View of the platform, isophase busses, and framework on the face 
of the Dam. Photo right – View looking down at busses, framework, and stairs from the 
JKPGP. 

The only ground disturbance needed would be for the construction of the new firehouse on a 
small parcel of 1-2 acres.  Construction of a new firehouse west of Warehouse 3 in the 
Industrial Area would not adversely affect Warehouse 3.  The firehouse would be no more 
than two stories, with a small footprint.  The addition of the firehouse would not alter the 
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3.13 Cultural Resources 

setting of Warehouse 3 since it is an area of recently constructed facilities with similar light 
industrial uses.  No archeological resources or TCPs are present, so none would be affected by 
the firehouse construction. 

No archeological resources would be affected by Alternative C because none are present in 
the project area.  Although one traditional fishing site would be within the one-mile radius 
area (Moreno and Curti 2011), the proposed modernization project will not affect the function 
and future use of this location as a fishing site. 

3.13.3 Mitigation 

Alternative A - No Action 

If Alternative A is adopted, the appropriate mitigation for the adverse effects on historic 
properties would be to enter into a Section 106 MOA or PA with the Washington SHPO.  
Depending on the specifics of the agreement document, the Colville THPO may need to be a 
party to the agreement.  The agreement would likely require extensive documentation of the 
JKPGP and steps to educate the public.  It may include other requirements as well. 

Alternative B - JKPGP Modernization 

If Alternative B is adopted, Reclamation would need to enter into a Section 106 PA with the 
Advisory Council on Historic Preservation (ACHP) and/or the Washington SHPO regarding 
measures to resolve the adverse effects on the JKPGP.  Depending on the specifics of the 
agreement possibly the Colville THPO would need to be a party.  A PA would be the 
appropriate type of Section 106 agreement document since some aspects of the modernization 
project and their effects on the JKPGP are known at this time, while other aspects are 
unknown because certain components are as yet to be designed or the designs will be refined.  
Also, the modernization actions would occur over an extended time when some aspects of 
technology and the needs of the JKPGP may change.  A PA would outline mitigation 
measures for the adverse effects of project components where their adverse effects are known 
at this time, and would outline a consultation process for incorporating historic preservation 
considerations in the engineering design for those project components that are not yet fully 
designed at this time.  The agreement would likely incorporate some or all of the following 
provisions, which would be refined based on consultations with the ACHP and/or the 
Washington SHPO: 

•	 Reclamation cultural resources professionals and the Washington SHPO would 
continue to coordinate with project engineers over the life of the project to refine 
designs to meet the Standards to the extent possible.  The PA would include specific 
consultation milestones for the modernization designs. 

•	 Reclamation would document to Historic American Engineering Record (HAER) 
standards the JKPGP including its architecture, equipment, and operations. 
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Cultural Resources 3.13 

•	 Reclamation would install the additional electrical equipment on the JKPGP on the 
east elevation and roof of the JKPGP Storage Building and position it to be least 
visible as possible.  The equipment would be painted the same color as the Storage 
Building to blend with it as much as possible.  Equipment would not be installed on 
the roof (paved parking) of the JKPGP or the JKPGP Reception Hall because these 
locations would be very visible.  

•	 Reclamation would follow the Section 106 coordination procedures for “post-review 
discoveries” at 36 CFR 800.13 and the “inadvertent discoveries provisions” at 43 CFR 
10, which implements the Native American Graves Protection and Repatriation Act 
(NAGPRA).  As per 43 CFR 10, Reclamation would include in all contracts with 
contractors working on this project explicit directions about steps that they should take 
in the unlikely event that human remains, burials, funerary objects, or other NAGPRA 
cultural items are found during construction.  In brief, the contractors would be 
instructed to stop work immediately in the vicinity of the find, take steps to protect the 
find, and then contact the Grand Coulee Power Office archeologist and appropriate 
law enforcement agencies.  No work would resume until the NAGPRA consultation 
process has been completed. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

To mitigate the adverse effects of Alternative C, Reclamation would enter into a PA with the 
ACHP and/or the Washington SHPO regarding resolving the adverse effects on the JKPGP, 
Left Powerhouse, Dam, and proposed Grand Coulee Dam Historic District.  The PA would 
incorporate the following provisions, which would be refined based on consultations with the 
ACHP and the Washington SHPO: 

•	 Reclamation would follow the recommendations for Alternative B since Alternative B 
is part of Alternative C. 

•	 Reclamation would decommission and remove the isophase busses in the following 
manner: remove the copper conductor and retain in place the concrete platform, 
curved wing walls, and stairs cast into the face of the Dam.  Reclamation would 
consider further the feasibility of leaving the isophase busses tubes and/or lattice-like 
framework in place. 

•	 Reclamation would develop a historic structure study/management plan for the 
JKPGP.  This study would outline the history of the JKPGP, its historic significance 
and integrity, contributing elements including both architectural elements and 
equipment, and recommendations for the management of the building in accordance 
with the Standards.  This historic structure study/management plan would be subject to 
the review and comment of the ACHP and/or Washington SHPO. 
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3.14 Indian Trust Assets 

3.13.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

No cumulative impacts are associated with Alternative B.  The modernization actions are 
limited to the JKPGP and its equipment. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

The proposed decoupling would require the firehouse to be moved to the industrial area but 
would not result in any significant cumulative impacts. 

3.14 Indian Trust Assets 
The Secretary of the Interior has defined ITAs as “lands, natural resources, money, or other 
assets held by the Federal government in trust or that are restricted against alienation for 
Indian tribes and individual Indians” [Department of the Interior, Secretarial Order No. 3215].  
Reclamation usually takes this to mean that ITAs include water rights, lands, minerals, 
hunting and fishing rights, money, and claims. 

3.14.1 Affected Environment 

Following this definition, Reclamation finds that there are no ITAs within the area to be 
directly affected by the proposed project.  All of the proposed construction activities would 
take place within Federal lands withdrawn or acquired by the U.S. for CBP purposes, and they 
are not held in trust for the CCT or for individual Indians.  Congress also expressly directed 
the Secretary of the Interior [54 Stat. 703] to not establish “rights of hunting, fishing, and 
boating to the Indians in the areas” withdrawn for project purposes.  Therefore, no reserved 
hunting or fishing rights exist in the project area.  

The Columbia River is adjacent to the proposed project area.  The CCT have water rights 
within the Colville Reservation, and they have asserted claims for analogous rights in the 
waters that border the Colville Reservation, including the Columbia River (Columbia River 
Initiative Agreement in Principle between the State of Washington and the CCT, January 4, 
2005).  The proposed project, which is located in Grant and Douglas counties, does not lie 
within the Colville Reservation, and thus does not directly affect CCT access to the waters of 
the reservation.  The proposed project also would not diminish the availability of water to the 
CCT. 
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Indian Trust Assets 3.14 

3.14.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

The purpose of this discussion is to determine if implementation of the proposed action would 
appreciably impact the current ITAs that may be in the project area.  This is a qualitative 
analysis which identifies the affected environment and perceived variables subsequent to the 
implementation of the proposed action.  The indicator variable used in this analysis is the 
potential for the project, during either construction or operation, to affect access to ITAs or to 
reduce their value. 

Alternative A - No Action 

Reclamation would continue operating the JKPGP with the current maintenance and 
production schedules.  Operations to deliver irrigation water, generate electricity, and support 
balancing power reserves would continue according to existing protocols.  There would be no 
effect to ITAs. 

Alternative B - JKPGP Modernization 

Alternative B would not result in any significant negative effects on ITAs.  The project would 
not involve actions on trust lands, and it would not reduce the ability of Indians to hunt, fish, 
and boat in the Colville Reservation or associated trust lands.  The project would not affect 
the amount of water available in the Columbia River, and therefore would not affect any 
water rights that might be claimed by the CCT. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Environmental consequences for Alternative C would be the same as Alternative B. 

3.14.3 Mitigation 

There was no mitigation identified for any of the alternatives. 

3.14.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

This project will not contribute to cumulative effects to ITAs. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would be the same as Alternative B. 
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3.15 Indian Sacred Sites 

3.15.1 Affected Environment 

Executive Order 13007, which was signed by President Clinton on May 24, 1996, defines 
“sacred site” 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 [E.O. 13007, Section 1 (b) (iii)]. 

Members of the CCT often recognize that, in general, many aspects of the natural 
environment should be considered sacred, including water, land, air, and various plant and 
animal species. In its Cultural Resources Management Plan (CCT 2006), the CCT grouped 
“sacred sites” with traditional cultural properties and properties of traditional religious and 
cultural importance to tribes, both of which are addressed in the Cultural Resources section 
above. 

The project area has undergone extensive construction-related disturbance (see the Cultural 
Resources section above), and the physical integrity of any sacred sites in this area would 
have already been severely compromised.  Furthermore, as a part of its security procedures, 
Reclamation has been obligated to curtail access to lands within the project area. 

At this point in time, the CCT have not specifically identified any sacred sites within the 
immediate vicinity of the proposed project area.  A number of locations with traditional 
Indian place names and traditional cultural value are in the general area of Grand Coulee 
Dam, but none of these have been specifically identified as having established religious 
significance or ceremonial use, and they are all well outside of the area of direct effects. 

3.15.2 Environmental Consequences 

Impact Indicator/Methods for Evaluating Impacts 

The purpose of this discussion is to determine if implementation of the proposed action would 
appreciably impact access to Native American sacred sites that may be in the project area. 
This is a qualitative analysis which identifies the affected environment and perceived 
variables subsequent to the implementation of the proposed action. The indicator variable 
used in this analysis is the potential for the project, during either construction or operation, to 
affect access to sacred sites. 
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Indian Sacred Sites 3.15 

Alternative A - No Action 

Reclamation would continue operating the JKPGP with the current maintenance and 
production schedules.  Operations to deliver irrigation water, generate electricity, and support 
balancing power reserves would continue according to existing protocols.  There would be no 
effect to Indian Sacred Sites. 

Alternative B - JKPGP Modernization 

Implementation of Alternative B would not result in a reduction of access to sacred sites. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Environmental consequences for Alternative C would be the same as Alternative B. 

3.15.3 Mitigation 

None identified for any of the alternatives. 

3.15.4 Cumulative Impacts 

Alternative B - JKPGP Modernization 

This project would not result in any cumulative impacts when evaluated in conjunction with 
other projects being done at Grand Coulee Dam. 

Alternative C - JKPGP Modernization and Left Powerhouse Decoupling 
(Preferred Alternative) 

Cumulative impacts for Alternative C would be the same as Alternative B. 
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Chapter 4 CONSULTATION AND COORDINATION 

4.1	 Agency Consultations 
National Historic Preservation Act (NHPA) 

The NHPA was enacted in 1966 and requires Federal agencies to consider project-related 
impacts to historic properties, which includes prehistoric and historic-period archeological 
sites, TCPs, and elements of the built environment.  The process for implementing the NHPA 
is defined in Federal regulations (30 CFR 800) and includes consultation with the SHPO, 
THPO, and ACHP about Federal findings regarding project effects. 

4.2	 Consultation and Coordination with Tribal 
Governments 

A scoping letter was sent to the CCT and the Spokane Tribe of Indians to seek their 
involvement and input and address any questions or concerns related to the proposed actions.  
No indication was received from the tribes that any comments or concerns existed or that 
further consultation was warranted. 

4.3	 Public Involvement 
As part of the NEPA process, Reclamation submitted a news release to local radio, television, 
and newspapers and a scoping letter was sent to 40 Federal and State agencies, Tribal 
Governments, and local city and county officials soliciting comments, concerns, and issues 
related to the Proposed Action.  A list of the recipients and a copy of the scoping letter and 
news release are included in Appendix A.  Three responses to the news release and scoping 
letter were received during scoping comment period. The scoping comments are included in 
Appendix B. 
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IN REP LY RFFER TO; 

GCPO· I OOO 
ENV·L ID 

United States Department of the rnterior 
BUREAU OF RECLAMAT ION 

Pacific Nonhwesl Region 
Grnnd Coulee Power Office 

P.O. Box 620 
GrO'lnd Coulee. WA 99133·0620 

JUl - 6 lDIl 

GCPO- I OOO 
ENV-J. IO 

United States Departmellt of the Interior 
BUREAU Of RECLAMAT ION 

P:ldlil: No rthwest Rl'gion 
Grnnd COllke Power Offil:c 

P.O. Bu~ 610 
GrOlnd Coulee. WA 99133-0620 

JUl - 6 lOll 

InterIntereested sted PnrtiePOl rl it's s (Sce (See EncloEnclosed sed LiLi st) st) 

SubjectSubject: : Public Public SeopSeoping ing for fo r ththe e EnvironmenEnvirollmentt:'!] al AssessAssessment ment ffor or ththe e John John W. \V . Keys, Keys, JII I 1 J 

PPumpump-Generati-Genermi nng g Plant Plant ModernModel11iil:lzatIon lion ProjProjecect t 

DeaDenr r LLadies adies :md and GentGe nt llemeemen. n. 

The The BurBureau eau oo f r ReclamReclamatioati on n is is proposing proposing worwork k assocassoc iiated ated witwith h the the JJohn ohn WW. . KeKeys, ys. III III Pump­Pump­
GeneratinGenerating g Plant Plont aand nd ssururroundrounding ing area area and and will will prepaprepare re an an EEnvinvi rronmental omnelltal Assessment Assessmelll (EA) (EA) 
purSuDllt pursuunt tto o the the: National National Environmentnl Environmentnl PPoOlliiccy y AcAct t for ror these these :lactions. clions. The The beginnl1lg beginn ing orof the the 
proprocess cess iis s 10 \0 infinform orm yoyOll u of of thethese se acacttiionons s and and 115k ask' for for yOll yo u tto o ininrfonn onn LILIS S oruny arauy concerns cuncems thai that yOyo ll u 
muy mlly hovc ho ve regnrding regnrcli ng tthe he pprOposui roposa l or or comments comments oon n ththe e scoscope pe of of sstudtudiies es 1t0 o be be prepared prcpared for ro r the th e EA. EA. 

A A ddescrescription iption of or lhthe e pprroposaoposal l iis s contaconlaiillned ed in in ththe e aattached ttached dodocument. cument. I ) invite invile you you 1to 0 sesend nd yoyour ur 
wwritten ritten comments comments oon n ththis is proproposal posal to to Keith Keith McGowan, McGowan, EnEnvvironmironmental ental PrPrototection ection SpeciaSpecinllistist, , 
BurBureeau au of of RReclneclamatmrllion, ion, Columbia-Cascades Columbia-Cascades Area Area Office, Orficc~ 1917 1917 Marsh Marsh RoadRoad, , CCA-CCA-16071607. , 
YakimYakima, a, \VA, \VA, 98909890 11-2058-2058. . CComommmeenntts s mmuusst t be be received received by by FFrriday, iday, AugusAugust t 55.2. 20 0 1I 1 I tto o eensure nsure 
consideratconsideratiion on during during preparation preparation of of tlhe he EA. EA. !fIf you you hhave ave any any qut:lIlt t=!:itiostioltLls s coconcernncerniing ng ththe e proposal proposal 
oor r the the N8NE PP/\ A process, process, contact contact KKeeitith h McGowan McGowan at aI 509509·-5575-575-5 848 848 ext. e}iL 238 238 or Of 

Kll1cgowilnknlcgowan@l@lllsbr.gov. sbr.gov. 

EnEnclclosurc osurc 

MarMar ' . C. C. JJenson enson 
Power Power Manager Manager 
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MOl/aging WaleI' ill rhe West 

u s. ~artmen! of lhelnterio! 
Bu'ool1 01 RedamDlioo 

JOHN JOHN W. W. KEYS KEYS III III PUMP-GENERATING PUMP-GENERATING PLANT PLANT 
MODERNIZATION MODERNIZATION 

ENENVVIIRONRONMEMENTNTAAL L ASSASSEESSMESSMENT NT (EA) (EA) 

GGrand rand CouCoullee ee DDaam m 

The The Bureau Bureau of ofReciamalioReci:lmatio n n (Reclamation) lRecl nmation) iis s preparing preparing an an EnvEnviirororunentanmental l AssessmeAssessment nt for for the the 
propo~eproposed d John John WW. . Keys Keys III III PumpPump-G-Generatenerating ing PlanPlant t and and iis s reqreq uuesting esting public pubhc cocomment mment allnnd d agency ngcnc: y 
input input 10 to help help identify identify iiSsslleSI1CS s 10 to be be addressed addressed in in the the EAEA. . InfInformaormattion ion obtained obtained dduuring ring the the scoping scopi ng 
period period (July (July 6 6 -- August August 55, , 201 201 JJ) ) will will help help iin n developing developing the the EA. EA. A A draft drnft. EA EA is is scheduled scheduled to to be be 
available available for for public public f<;!\'review iew by by December December or20of2011. 11 . CoComments mments on on the the draft draft wwill ill be be llccepacceptteed d during duri ng 
this this ttimimee. . The The final final EA EA is is scheduled scheduled for for completcompletion ion iin n MMarch arch of20of2012. 12. 

PURPOSE PURPOSE AND AND NEED NEED 

The Tht'- purppUllJose ose of ofthelohn the John W\V . . Keys Keys JII JJI PPnmp·Generating ump-Generating Plant Plant (JK(JK PPGP) GP) modernization modernization projproject ect is i!> 10 to 
repreplflce lCl.ct' andlor andlor uupgmde pgrade exisexisting ting components com ponents of of the the plant plant that that are are exhibitexhibiting ing subssubsltantial anlinJ age-related age-related 
wenr wenr aand nd design design deficienciedeficiencies s and und to to increase increase JKPGPJKPG P's 's opemoperattionall'elional relillbility iability and and flexibility_ nexibility. 

Reclamation Reclamation iis s pproposing roposing 10 to overh;ml overhaul anand d modernize modernize fhe (he JKPGP's JKPGP 's six six pumps pumps nnd nnd ssiix x pump­pump­
genegenerrating 3ting units units at al Grund Gmnd Coulee COtl!ee DamDam. . Many Many of of the the ppllant's ant' s prinprincicippaal l cocomponents mponents are are being beblg 
opeoperated rated far far bebeyo.yond nd tthheeir ir intended intended service service lifli fe, e, or or are are being being ooperaperatted ed below below ththeir eir original original design design 
cllpacity capacity dduue e to to physical physical llimitationsimitations. . In In particuparticullaarr. , the the twelhyeJve ve tmils units thul that comprise comprise the the JKPGP JKPGP show show 
problemproblems s ssttemming e lllming from rrom wear \"eor anund d dedesign sign thut that requite require more more frequent frequent maimaintntenaenannccee, , more morc 
cchallenhall enging ging repairsn::pllirs.lInd , and longer longer down down times. times. Also, All!O, lhe lhe existing existing didirect rect ccoupling oupling of orthe the !>isix x JJKPGP KPGP 
pump pump units units tto o individual individual gegenerating nerating tUlilS units in in the the Grand Gmnd Coulee Coulee left left powerpowerhouse house has b<ls creacreated ted sevesevere re 
constconstrairaints nts and and limitations limitstions on o n system system flexibiliflexibili tty, y, including including a a rigrigid id and and unwunwiieldy eldy start/stop start/stop sequence sequence 
ttor o r tthhe e pupummpps. s. As As n 0. resultresult, , these these and and other other components components eontrcontriibute bute to to ggrowing rowi ng safety saJety related related 
conceconcerns rns at at the the pIn plnntnt, , Increase increase ththe e ppllanant t opemopemtitional onal costs, costs, create create limitlim itatioationns s o0 11 n routine routine ddayny-t-to--day o·day 
vlan! plant ope.rotions., operations, imposimpose e rrisks is ks to 10 sllssusttaincd ained llong-term ong-ternl operaoperAtion tion oflhe of the plant, pl ant, and and threaten threaten 
RReclamaeclamation'5 tion' s coconlntrrachml actual obligaobligattions ions to to providprovide e on-denmhd on-dema"hd delivery delivery of of irrigation irrigation wawater ter and and to to 
accoaccommodate mmodate pumppumped ed storage storage at nt BBan.ks :m.ks Lake Lake for for babalancing lanci ng reserves reserves aIlnnd d elecelecltricaricall load lond sshapinghaping lI . . 

IIn n summarySUmmary, , the the proproposed posed JKPGP JKPGP mmlemizatiomodemizalion n is is needed needed 1LO 0 enSllre ensure emdeefficient nl ppllant ant opemlions operations and anti 
to to pprovide rovide reliable re liable irrigation irrigation delivery delivery and and adequate adequate flexibf1exibilitility y to to conconltinue inue 10 to balanbalance ce power power rreserveeserves s 
and and load load shaping. shaping. lhe The potential potential loss loss of of pubpublilic c revenue revenue and and adverse adverse effects effects on on the the regionaregional l economy economy 

I I Balancing Balancing ReservReS ~T'Yes es rrefcrs erers 1to 0 re-sponding r~ponding TO to electrical elecfJ'!c:al ssysy~ltem em demands d l'.mand~ by by eitllcr dlher inceasing intr:asing or or decreasing decreasing ggeneration enern1!on or or 
using.the using. the excess c.~ceu electrical elr:ctrical power power to to pump pump water walr:r for for IlTiglllion irrigation or or slostorage. r~ge. 

Load Load Shaping Shaping refers refers 10 to lhe the ability nb \tily 10 to slore slore excess excess ~Iectrkal ~Ieclrkal ppower ower during during perioperiods ds of of ltow ow demand demond by by pumping plIlnping waletwater ' up up 
into into Bakes Bakes LakLake e lind lind releasing releasing 'Ihth iis s slored storer! water 1Ya.I~ r later la te r ffor ot generageneration tion durinduring g timtimees s of of increased increased demanddemand. . 
John Jlllm WW. . Keys Keys III III PumpPump--Generating GcnCf~ling Plant Plun! ModernizatiModcmiZlllioon n EA EA 
June June2020 11 11 


  

RECLAMATION 
fHallogillg ~VcJfer in the \Vest 

US. "Department or the Interior 
Bu,eelt o! ~ec:I~millio" 
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rrom luintten-upted en-upted irrigation irrigation delidelivery very and and pubpublliic c power power generation generation wouwoulld d be be ssububstantial stantial and and 

unacceptable. unacceptable. 

PROPOSED PROPOSED AAL L lERNA l ERN A liTlVES VES 

Reclamation Reclamation is is currently cU1Tcntiy investigating investigating the the altenlterrnntives natives ldeidentified nti tied belowbelow_ . 

• • No No ArtAct iioon n 
Under Under ththe e No No Act Actijoon n aJlcmalive a lternative RReelamation ecJam:lIion would would continue continue opeoperolratining g tthe he John John WW. . Keys Keys 

III III Purnl,Pump-Generating ·Oelleraling PlantPlant 's 's ((JJKPGKPGPP) ) six six pumps pumps and and six six pump-generating pump·generating uniunitts s with with no no 

system system imprO\'ements. improvements. Operations Operations tto o dedelliiver ver irrigairrigation tion waterwater, , generagenerate te electricity, electricity, and and 

support support baba lalancing ncing of of power power reserves reserves would would continue continue according according to to exexiisting sting protocols. protocols . 

Reclatno\ion Reclamation wouwould ld cocontntinue inue maintenanmaintenance ce and ond ooperaperation tion oflof thhe e JJKPGKPGP P ppl1mptlnlpS s ((P P I I -- PP66) ) find and 

plpllmp--genernling lmp-gencrating units uni ts ((P/G7 P/G7 -- PPIG /O 1I2) 2) ns as agreed agreed to to in in cucurrrreent nt agreemagreemeennts ts with with irrigators irrigators and aow 

BonnevBonnev iille lle Power Power AdAdminminiisstration tration (BPA)(BPA). . The The exexisistting ingmmaintenance ninten ollce !)f;scnedule hedule would would be be 
followed rollowed wiwith th anllllowaowances nces for for emergency emergency rrepairs epnirs or or replacemenreplacementts. s. 

• • John Joh n WW. . KeKeyys s 111 III Pump-P ump-Generating Genern ling "tJlant Iant ModernizaModernizattiioon n 
Under Under tthhis is :lltealternative, malive. ReclamReclamaaLitjon on wowould uld o'l«ovethauhau l l and and modernmodernize ize the the 1twewe llve ve JKPGP JKPGP pump pump 
:and md pupUlllpmp--gegenneraerating ting Uunitsnits . . The The oveoverhaurhaul l wouwould ld ininccllude ude worwork k oon n tthhe e unit un.i l controcontrols, ls, 
tltansformers, ransformers, cicirrcuit cuil breakebreakerrs, s, and and the the fire fire protection protection equipmentequipment. . The TIle main moi n portion portion of of thtile e 

overhaul overh~u l work work would would be be compcompleted le ted wiwithin thin tthe he coconfinnfinees s of ofthc the JJKPGK PGP. P, ThThe e uullinitts s hahavve e begull begun 

to to show show age-reQge-rellntented d component componenl weawear r resulting resulting in in reduced reduced reliabilit), reliability and l1nd inincrensing creasing 
freQ~l('ncy freq~lcncy of of rerepapair ir outages outages and and dudurationsrmions. . Tne The modernization modernization program program would would incinclude lude 
ininspecspectiting ng and and refurbishrefurbishing ing or or rrepepllncing ncing cocomponents. mponent s. Reclamation Rec lamation proposes proposes tto o lise lise 1.7 1.7 acres acres 
nnem enr tthhe e sosouuthwest thwest comecomer r ofof lhthe e IIndnduuss trial trial AArrea ea as as a a coc-onlnlrnractor ctor sstagtagining g area area for for the the 

lllmodemiodemizotzmion ion project. project. -The nle propproposed osed modernization modernization and and upgupgrrade ade wowork rk would would improve improve the the 
JKPG.IKPGP's P's nexibilinexibil itty y [0 to prprovide ov ide water water fofor r irriirrigatiogation n t10 o the the ColumbColumbia ia Dasin Basin PProroject ject and and t1o 0 

ss Llpupporporllt load oad sshapihapinng g and and balancing b..1lancing of of resreserveserves. . 

• • JJ oohn hn WW. . IKeys <e)'s III III PumpPump-Genenlti-Genfl"llting ng PPlant lant MoModernizalion dernization wii\vilh h LeLefl ft PowerPowerhouse house 
ODecoupecoupling ling 
Under Under this this aalternativc, lternative, RReclamation cc lamntion wouwou lld d overhaoverhaul ul and nnd modernize modernize lI,hhe e J J KKPPGGP P ppuump mp and and 

pump-genepump-gcncrrnling ati ng units units as as descdescribed ribed above. nbove. TThe he same same mOdernizatimoderniwtioon n and and oveoverrhau..l haul work work 

wowouuld ld be be acconccompmplilis,hed shed to 10 rreteturn urn the the Iwdtwehve 'e ununjils ts 10 to good good work.ing wotkins order. order. Along Along wiwith th the the 

modemimodernizazu tion tion work, work, tthhe e ss iix x pump pump units units wouwould ld be be decoupJed decoupled ffrom rom tthhe e GGrrand and CoCoulee ulee lleft eft 
puwerpowerhhouse ouse and and would would be be ttied ied direcdirectltly y (to 0 the the transmission transm ission grid. grid. DOececoollpling upling wowould uld rrequequiire re 

an an addilioadditionaJ naJ transfotransformrmer er and and aanother nother 230 230 kV kV linline e frfrom om ththe e JKPGP JKPGI' to to the the 230 230 kV kV spreader spreader 

yard. yard. The l1)e new new 230 230 kV kV ltransmransmissission ion llinine e wowould uld either either use use tthhe e existing existing towertowers s oor r rereplacement placement 

towers lowers ththaat t wouwould ld be be installed installed iin n the the same same llocations ocations as as the the existing existing lowerslowers. . The TIle decouplindecoupling g 

oftbe orllle JKPGP JKPGP from rrom tthhe e lleft eft powerhouse powerhouse would would aallllow ow Reclamation Rec lnmation 1t0 o decommission decommission the the 

isolnisolated-phase ted-phase bus bus anand d aallellevviiate ate the the oonngogoining g mmaintenaai ntenannce ce 'and nnd relnted rell1t~d safely ~are t )' issues issues with with tthhe e 
bus. bus. 

John w. Keys III Pum~Gc"et8Iing Plan! ModemiZDtlon EA 
June 20 tl 
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YYOUR OUR FEEDBACK FEEDBACK REQUESTEO REQUESTEO 

PPllease ease submisubmit t your your cocommemmentnts s usiusing ng Ithe he enclosed enclosed commencomment t fonn fom) and and return retum it it to to the the concon llacacL t lilisted sted 
below below by by August August 5, 5, 2011 2011 tto o ensure ensure cconsideratonsideratiioon n durduring ing preprepapararatiotion n of of ththe e EA. EA. 
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Grand Coulee Power Office 
Grand Coulee, Washington 

Media Contact: John Redding (208) 378-5212 Lynne Brougher (509) 633-9503 
jredding@usbr.gov lbrougher@usbr.gov 

TTY/TDD: 711 

For Release:  July 1, 2011 

Reclamation Prepares EA on Proposed John W. Keys, 
III Pump-Generating Plant Modernization 
The Bureau of Reclamation s requesting public comment to help identify issues to be 
addressed in an Environmental Assessment (EA) for the proposed John W. Keys, III 
Pump-Generating Plant Modernization Project. The pump-generating plant is located at 
Grand Coulee Dam on the Columbia River about 90 miles west of Spokane, Washington. 
Information obtained during the scoping period from July 6 - August 5, 2011, will help 
bring focus to the concerns, issues, and analyses that should be included in the draft EA 
which is scheduled to be issued by December of 2011. Completion of the final EA is 
anticipated in March 2012.  
The John W. Keys, III Pump-Generating Plant provides irrigation water to about 670,000 
acres of farmland in the Columbia Basin Project. It has a hydroelectric generating 
capacity of 314 megawatts and has been in operation since the early 1950s. The plant 
contains 6 pumps and 6 pump-generators. 
The purpose of the modernization project is to replace and increase the plant’s 
operational reliability by replacing and repairing components that are exhibiting 
substantial age-related wear. This proposed modernization, if approved, will be jointly 
funded by the Bonneville Power Administration and the Columbia Basin Project 
irrigation districts to ensure efficient plant operations to provide reliable irrigation 
delivery and hydroelectric power. 
The three proposed alternatives include: 
•	 No Action: Reclamation would continue operating the John W. Keys, III Pump-

Generating Plant’s pump and pump-generating units with no system 
improvements. 

•	 Plant Modernization: Reclamation would overhaul and modernize the pump and 
pump-generating units. This would include work on the unit controls, 
transformers, circuit breakers, and the fire protection equipment. 

(More) 
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•	 Plant Modernization with Left Powerhouse Decoupling (Disconnecting): 
Reclamation would overhaul and modernize the pump and pump-generating units. 
The pumps will be disconnected, also known as decoupling, from the Grand 
Coulee left powerhouse and connected to the Grand Coulee 230 kV switchyard. 
This would require an additional transformer and installation of a new 230 kV 
transmission line to connect the pumps to the switchyard. 

A Draft EA is scheduled to be available for public review by December of 2011.  The 
Project Summary can be found at www.usbr.gov/pn/programs/ea/wash/jkpgp/index.html. 
Written comments can be sent to Keith McGowan, Environmental Protection Specialist, 
Bureau of Reclamation, Columbia Cascades Area Office, 1917 Marsh Road, (CCA­
1607), Yakima, WA  98901-2058 or emailed to kmcgowan@usbr.gov. 

### 

Reclamation is the largest wholesale water supplier and the second largest producer of hydroelectric power in the 
United States, with operations and facilities in the 17 Western States.  Its facilities also provide substantial flood 
control, recreation, and fish and wildlife benefits.  Visit our website at www.usbr.gov. 
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From: Greg B 
To: McGowan, Keith R 
Subject: John W. Keys III Pump-Generating Plant Modernization Scoping Comment........... 
Date: Sunday, July 31, 2011 10:01:52 AM 

July 31, 2011 

I have only one comment to provide for the scoping and comments for the John W. Keys III Pump-
Generating Plant Modernization program.  I know this is not a concept designed by myself and has been 
suggested by many others but it will be essential to provide in the upgrade of PG Units the ability to 
utilize the ever increasing wind generated energy.  This would probably require tying the units into the 
main units of the power plants to allow a direct utilization of the power grid.  As I have said, this 
concept is not entirely of my own and I know that folks in the power industry are looking into this 
concept.  This utilization of wind energy to pump water into Banks Lake and then reversing the flow and 
generating when wind power is limited.  You all understand this concept so I won't belabor the idea. 
Just please strongly investigate this idea and see if it is feasible. 

Thank you, 

Greg Behrens 
greg1950@hotmail.com 

mailto:greg1950@hotmail.com
mailto:kmcgowan@usbr.gov
mailto:greg1950@hotmail.com
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July 21 , 2011 

Keith McGowan 

Environmental Protection Specialist 

Bureau ofReclamation, Columbia Cascades Area Office 

1917 Marsh Road (CCA-1607) 

Yakima, WA 98901-2058 


Mr. McGowan: 

I am writing you as a result of an article in the Grand Coulee TlIe Star newspaper that noted yote kerqUg-inpuW 

n,,, j 


- ..J 


concerning the modernization ofthe pump-generating plant at Grand Coulee Dam. e
I am superintendent of the Grand Coulee Dam School District. and believe it is appropriate for the Bureau to consid­

er the impacts that all projects at the Grand Coulee Dam have on the school district. Increased numbers of workers 

on temporary or long-tenn projects usually result in an increase in the number of students that will be attending our 

schools. Currently, the school district expends approximately $12,600 per student per year while receiving only 

$7,900 per student per year from all state SOl)rces to support our activities on our students' behalf. The remaining 

dollars come from targeted federal assistance grants, local property taxes or impact aid-few, if any, of which are 

increased when students arrive in our schools as a result ofa project such as the one proposed. 


Without knowing the exact plans and timelines, I need to express a concern that the state highway that runs right pasJ 

the pump-generating plant is the only access that our district has for transporting students between our school sites or 

for moving our school buses from their storage area to the elementary and middle schools in case of an emergency. 


I would welcome the opportunity to visit with you in relation to these concerns and how the Bureau of Reclamation 

can help mitigate the impacts that result from the proposed project. 


Please feel free to contact me if you need any additional information in relation to these concerns. 

Sincerely, 

(;J~/?~~ 
Dennis L. Carlson, Ed.D. 

Grand Coulee Dam School District 301-) is an equal opporrunity/ affirmative action employer 

http:www.gcdsd.org
http:l~-,,;J,,-..!..!.QA
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Date:    August 5, 2011  

To:    Keith McGowan  
    Environmental Protection Specialist  
    U.S. Bureau of Reclamation  
     kmcgowan@usbr.gov  

From:   Charles Pace, Ph.D.  

Re:    Scoping for JWK, III Pump­Generating Plant Modernization  

This memo is submitted in response to the request for public comment by  

the U.S. Department of the Interior’s Bureau of Reclamation, Pacific Northwest  

Region (“BOR” or “Bureau”), to help identify issues that must be addressed in the  

BOR’s draft environmental assessment for modernization of the John W. Keyes III  

Pump‐Generating Plant at Grand Coulee.1   

In addition to replacing and/or upgrading aging components and allowing  

BOR to meet its contractual obligations to deliver water for irrigators, the  

modernization project will contribute to shaping electrical loads and provide  

balancing reserves for variable energy resources, which will increase the federal  

Columbia River power and transmission systems’ operating flexibility, as well as  

support integration of existing and planned wind‐generating assets in the Pacific  

Northwest by the Bonneville Power Administration (“BPA” or “Bonneville”).2  

Providing support for BPA’s integration of wind‐generated power is clearly one of  

the main reasons—perhaps even the dominant reason—for modernizing the Pump‐

Generating plant at Grand Coulee at this time.    

                                                         
1See Bureau of Reclamation Pacific Northwest Region, John W. Keys III Pump­
Generating Plant Modernization Scoping, available online at 
http://www.usbr.gov/pn/programs/ea/wash/jkpgp/index.html.   
2Id.   

http://www.usbr.gov/pn/programs/ea/wash/jkpgp/index.html.��
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For example, in Slide #2 of his February 24, 2011, PowerPoint presentation  

to the Northwest Hydroelectric Association members meeting in Portland, Oregon,  

Mr. Wayne Todd, an employee at Bonneville Power Administration, noted “Wind  

Power is Growing Fast!!!” and, in the first bullet point on Slide #3, quoted a letter  

dated July 10, 2009, from the Honorable Steven Chu, Secretary of the U.S.  

Department of Energy, to governors of the four states in the Pacific Northwest as  

follows:  

[T]he Administration places a priority on improving the Nation’s 
capabilities to integrate renewable resources into its electricity 
supply.   I support the full exploration of pumped storage potential in 
the context of providing necessary intermittent renewable integration 
services.  Pumped storage has unique potential in the Pacific 
Northwest where a higher percentage of wind generation has already 
been integrated into the region’s transmission system than anywhere 
else in the nation.3  

According to Mr. Todd, Bonneville’s draft resource program views pumped storage  

as an asset that “could provide BPA with a unique opportunity to return flexibility to  

the Federal hydro system.”4  His presentation leaves little room for doubt that  

pumped storage at Banks Lake figures very prominently in Bonneville’s overall  

plan.5   

                                                         
3Wayne Todd, Bonneville Power Administration – Pumped Storage Evaluation (Feb. 
24, 2011), Slide #3.   
4Id.  
5Id.  See also: Slide #6 (Banks Lake pumped storage evaluation and improvements), 
Slide #7 (equipment modernization and upgrades at Keys Pump‐Generating Plant), 
Slide #8 (funding agreement signed by BPA and Reclamation on June 15, 2010 for 
evaluation of Keys Pump‐Generating Plant modernization), Slide #9 (Pump 
Generating‐Plant original installation, 1973 and 1983‐84 upgrades, and current 
capacity), and Slide # 10 (Keys Pump‐Generating Plant assessment).  In addition to 
Banks Lake, 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Note that Mr. Todd and another BPA employee, Mr. Mark Jones, made  

essentially the same presentation at the April 12‐13, 2011, meeting of the  

Northwest Power and Conservation Council at Wenatchee, Washington.6  In a  

memorandum to Council members submitted in preparation for the April 2011  

meeting, Terry Morlan, Power Planning Division Director for the Council, wrote:  

In the Pacific Northwest, pumped hydro has not generally been attractive[; 
however] the attractiveness of pumped storage may be changing in the 
region … because of increased constraints on the flexibility of hydrosystem  
operations, increased variable wind generation, and growing capacity needs. 
*  *  *  As part of the irrigation development in the Columbia 
plateau, water is pumped from the reservoir behind Grand Coulee dam up to 
Banks Lake, where it is distributed for irrigation.  The facility used for this is 
the John W. Keys III Pump Generating Plant.   Some of the pumps used in this 
process can be run backwards; that is water can be run from Banks Lake 
back to the reservoir behind Grand Coulee and the pumps used as electricity 
generators.   This is essentially how a pumped storage project works except 
that in the case of Banks Lake the system has not typically been operated in  
that mode.7  

Emphasis added.   

Now, as the Bureau is aware, one reason for preparing an environmental  

assessment is to assist a federal agency determine whether to prepare an  

environmental impact statement—and facilitate preparation of a statement if one is  

necessary—or, alternatively, to issue a finding or no significant impact.8  But a  

finding of no significant impact is appropriate only for proposed actions that would  

                                                         
6See Terry Morlan, Memorandum to Council Members re Presentation on Potential for  
Pumped Storage at Banks and Attachment (March 25, 2011). 
http://www.nwcouncil.org/news/2011/04/7.pdf.    
7Id., 1.  
840 C.F.R. §1508.9(a)(1) and (3).  

http://www.nwcouncil.org/news/2011/04/7.pdf.���
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have no significant impact on the human environment.9   That is not the case here,  

and a finding of no significant impact for the modernization of the Pump‐Generating  

Plant would not comply with the requirements of the National Environmental Policy  

Act, as amended (“NEPA”).10    

To the contrary, modernization of the Pump‐Generating Plant is a major  

federal action that, if implemented, will have significant direct, indirect and  

cumulative impacts, both in the short‐term and long‐term, on the natural and  

physical environment, as well as affect the relationship of people to the  

environment, society as a whole and the economy.11  Thus, to ensure compliance  

with section 102(2)(C) of NEPA,12 the Bureau’s environmental assessment should  

acknowledge the necessity for—and facilitate preparation of—an environmental  

impact statement for this proposal.   

Specifically, the environmental assessment should facilitate preparation of an  

environmental impact statement that takes a “hard look” at the likely environmental  

consequences of modernizing the Pump‐Generating Plant. 13   For consideration, I  

believe it would be appropriate to group the impacts the Bureau should consider  

into three overall categories:   

                                                         
940 C.F.R. §1508.13.   
1042 U.S.C. §§4321, et seq.  
11See 40 C.F.R. §1508.18 (definition of “major federal action”) and §1508.27 
(definition of “significant” impacts must be informed by the “context” and “intensity” 
of the environmental effects).  
1242 U.S.C. §4332(2)(C).  
13For example, see Center for Biological Diversity v. U.S. Department of the Interior, 
623 F.3d 633 (9th Cir. 2010)(federal agencies violate NEPA if they fail to take a “hard 
look” at environmental consequences). 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1)	 The direct and indirect impacts on the natural and physical environment 
of Banks Lake, as well as impacts that will occur on the mainstem of the 
Columbia River both upstream and downstream of the Grand Coulee 
project.   

2)	 Interrelated impacts that will occur given the additional operating 
flexibility that will be available with modernization and the role that 
operation of a modernized Pump‐Generating Plant will play in the 
integration of wind‐powered and hydroelectric generating assets 
throughout the Pacific Northwest.14  

3)	 Cumulative effects, which are likely to result from the incremental impact 
of the action when added to other past, present and reasonably 
foreseeable future actions undertaken by federal agencies and non‐
federal entities.  

And, in anticipation of issuing an environmental impact statement, the effects  

on the “human environment” of modernizing the Pump‐Generating Plant in each of  

the above categories should be “interpreted comprehensively,”15 taking into account  

both the “context” and the “intensity” of the environmental effects that are likely to  

occur if the Plant is modernized.16   

Specifically, to comply with NEPA implementing regulations set forth at 40  

C.F.R. §1508.27, the Bureau should evaluate the significance of the proposed action  

in four related contexts:   

                                                         
14While the Bureau of Reclamation is the “lead agency” that will be responsible for 
preparing an environmental impact statement for this proposal, BOR should work 
closely with Bonneville as a “cooperating agency” because BPA has jurisdiction and 
special expertise regarding the contribution that a modernized Pump‐Generating 
Plant will make to the operating flexibility of the Federal Columbia River power and 
transmission systems and the key role the Plant will play in integrating wind‐power 
and hydroelectric generating assets in the Pacific Northwest and interconnected 
electric systems serving the western United States.  See 40 C.F.R. §1508.16 
(definition of “lead” agency), §1508.5 (definition of “cooperating” agency) and 
§1501.6 (duties and responsibilities).   
1540 C.F.R. §1508.14.    
1640 C.F.R. §1508.27. 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1)	 The society as a whole, including the priority placed on improving our 
capabilities to integrate renewable resources into the nation’s electricity 
supply.   

2)	 The affected region, which here encompasses the Pacific Northwest and 
adjacent areas.   

3)	 The various cultural, social and economic interests that will be affected.   

4)	 The locality of the proposed action, i.e., Banks Lake and the mainstem 
Columbia River and side channels upstream and downstream from Grand 
Coulee Dam  

And, to be consistent with such NEPA implementing regulations, the Bureau should  

also evaluate the “intensity” or “severity” of impacts—including the beneficial and  

adverse effects of modernizing the Pump‐Generating Plant to achieve additional  

flexibility for system operations— taking into account all of the following:   

1)	 The unique characteristics of the area that will be impacted by 
operations, including but not limited to water quality, fish and wildlife in 
Banks Lake and wetlands that are proximate thereto.  

2)	 Impacts on gravesites, funerary objects and cultural resources upstream 
from the Grand Coulee Dam, and Lake Roosevelt shore lands, which are 
managed by the National Park Service.  

3)	 The degree to which the effects of modernizing and operating the Pump‐
Generating Plant on the human environment are likely to be 
controversial, uncertain and/or involve unknown risks.  

4)	 The degree to which the modernizing the Plant establishes a precedent 
for future operating actions that are likely to have significant effects on 
the environment or represents a decision in principle with respect to 
future considerations.  

5)	 Whether modernizing the Pump‐Generating Plant is related to other 
actions with cumulatively significant impacts, including but not limited to 
other pump‐storage facilities that have been proposed and are now 
pending before the Federal Energy Regulatory Commission.  

6)	 The degree to which modernization and operation of the Pump‐
Generating Plant may affect or cause losses of or destroy significant 
scientific, cultural or historical resources.  

7)	 The degree to which modernization of the Plant might benefit and/or 
adversely affect threatened or endangered species listed pursuant to the 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Endangered Species Act of 1973, as amended,17 including but not limited 
to any adverse modification or destruction of designated critical habitat 
for such species.  

8)	 Whether modernizing the Plant to achieve greater operating flexibility 
could threaten a violation of federal, state and local, or tribal laws 
imposed to protect the environment.  

Thank you for the opportunity to participate in scoping for the project and  

for your review and consideration of my comments.  I look forward to reviewing  

your environmental assessment when it becomes available.  

                                                         
1716 U.S.C. §§1531 et seq. 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