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Ivieation Appends

Since the construction of Ice Harbor Dam in the
early 1960’s, private entities have funded the irriga-
tion of lands adjacent to the reservoir in Franklin
County (north side) and Walla Walla County (south
side). Figure 2—3 shows a typical irrigation pump-
ing plant located on the Ice Harbor or John Day
pool.

Figure 2—2 shows the general location of the lands
irrigated from the Ice Harbor pool. A tabulation by
consultants to the Corps of Engineers identified

13 irrigation pumpers irrigating 36,389 acres (14,700
hectares) from the reservoir pool. Many of these
entities are large corporate operations. Irrigation
pumpers utilize pumping plants or collection systems
located on the reservoir bank to pump water to
lands lying essentially adjacent to the reservoir.
Irrigation entities pumping from reservoir pools

utilize natural flow water rights permitted or granted
by the Washington Department of Ecology as well as
easements and permits issued by the Corps of Engi-
neers.

Five of the 13 SOR operating options contain pro-
posals to lower the Ice Harbor reservoir pool which
would affect irrigation pumping by increasing the
pumping lift (head) and necessitating the modifica-
tion of pumping plants.

2.4.6 Ice Harbor — Municipal and Industrial
Water Supply

In addition, to commercial irrigation pumping from
the Ice Harbor pool, a total of three pumps used by
the Corps of Engineers to irrigate wildlife habitat
would be affected by SOR alternatives that lower the
reservoir pool.

Figure 2-3. Typical Irrigation Pumping Plant
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2.4.7 John Day — Commercial Irrigation

John Day Dam is located on the Columbia River at
river mile 347 and the reservoir extends upstream to
McNary Dam. The dam was constructed by the
Corps of Engineers for the authorized purposes of
power, recreation, navigation, flood control, irriga-
tion, fish and wildlife, and water quality. The nor-
mal operating pool normally fluctuates between 265
feet (80.8 m) and 268 feet (81.7 m) during the
irrigation season and between 260 and 265 feet at
other times of the year. The reservoir has some
flood control capacity although it is usually operated
as a run—of—river project.

A significant amount of private irrigation has devel-
oped on the Oregon side (Sherman and Gilliam
counties) and on the Washington side (Klickitat and
Benton counties) of the reservoir. Figure 2—2
shows the general location of the lands irrigated
from the John Day pool. A tabulation by consul-
tants to the Corps of Engineers identified 25 irriga-
tion pumpers irrigating 139,500 acres (56,455 hect-
ares) from the reservoir pool. Many of these enti-
ties are large corporate operations. Irrigation
pumpers utilize pumping plants or collection systems
located on the reservoir bank to pump water to
lands lying essentially adjacent to the reservoir.

Irrigation entities pumping from reservoir pools
utilize water rights permitted or granted by Oregon
Water Resources Department on the Oregon side
and by the Washington Department of Ecology on
the Washington side as well as easements and per-
mits issued by the Corps of Engineers.

Seven of the 13 SOR operating options contain
proposals to lower the John Day reservoir pool,
including the Preferred Alterative, which would
affect irrigation pumping by increasing the pumping
lift (head) and necessitating the modification of
pumping plants.

2.4.8 John Day — Municipal and Industrial
Water Supply

In addition, to commercial irrigation from the John
Day pool, non—commercial irrigation users, termed
M&I users were identified that would be affected by
alternative operating strategies. These M&I type
uses include two fish hatcheries, city of Boardman
water supply, city of Umatilla sewage treatment
outlet, individual ground water wells located on the
river bank, an aluminum plant, a school and dredg-
ing required at the mouth of the Umatilla River at
the confluence with the Columbia River.

1995
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CHAPTER 3

STUDY METHODS AND PROCEDURE

3.1 OVERVIEW

This chapter identifies the study methods and proce-
dures used to measure the monetary impacts of SOR
alternative operating strategies on entities who
pump from, or are otherwise affected by the opera-
tion of, reservoir pools on the Columbia and Lower
Snake rivers. The analysis is called the “full—scale
analysis.” This chapter also references the results of
the screening analysis as the product of formulated
operating strategies identified earlier in the SOR
screening process.

Along with a discussion of study methods and proce-
dures, the germane assumptions and the parameters
or constraints of study procedures are identified and
addressed in this chapter.

3.2 SCREENING RESULTS AND SUMMARY

The results of the screening analysis, which was prior
to the full—scale analysis are contained in “Screen-
ing Analysis: A Summary” and “Screening Analysis”,
Volume 1, Description and Conclusions, August
1992.

3.3 FULL SCALE ANALYSIS

The full scale analysis was made for each of the 13
SOR operating options, including the Prefered
Alternative.

The full scale analysis of impacts on reservoir pump-
ers affected by alternative operating strategies is
divided into two components: (1) The first is for
irrigation pumping associated with commercial
agriculture termed “commercial irrigation,” and (2)
The second component is for M&I users, which
includes pumpers who utilize reservoir water for
municipal and industrial purposes (M&I), water for

fish hatcheries, Corps of Engineers pumping for
recreation areas and wildlife habitat, irrigation of
state parks, and other entites that would be directly
affected by lowered reservoir pools.

Analysis of alternative operating strategies reveals
that of the 14 reservoirs in the FCRPS six reservoirs
would experience lowered pool levels impacting
irrigation and M&I users. Those reservoirs are (by
dam) Lower Granite, Little Goose, Lower Monu-
mental, Ice Harbor, John Day, and Grand Coulee.
Exhibit A contains a summary of the simulated
hydrology studies, called hydroregs showing end of
month elevations for the period of record for the six
reservoir pools.

Pumping from reservoir pools for commercial irriga-
tion was identified for three reservoirs — those
behind Grand Coulee, John Day, and Ice Harbor
dams. Pumping from Grand Coulee is almost exclu-
sively by the Bureau of Reclamation which delivers
water to irrigation districts of the Federally
constructed Columbia Basin Project. There is some
minor irrigation and M&I pumping from Grand
Coulee (Lake Roosevelt or FDR) by individuals.

Irrigation water is pumped from John Day and Ice
Harbor pools by private individuals or corporations.
These entities utilize appropriative state water
rights, and permits issued by the Corps of Engineers
to irrigate lands adjacent to the two reservoir pools.

The full scale analysis utilized the increased pumping
cost to measure impacts on irrigation resulting from

reservoir drawdown for John Day, Ice Harbor pools,

and Grand Coulee.

Impacts on M&I pumpers were also measured by
determining the pumping plant modification cost,
and the increased operation, maintenance, and
pumping cost for those installations to obtain a total
annual cost.

1995
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Power Rate Impacts on Pumping

Theoretically, reservoir drawdowns could adversely
affect FCRPS power production causing power rate
increases.

Increased pumping requirements associated with
reservoir drawdown (increased lift) were evaluated
at the existing power rates charged by the local
utilities, and not at the induced power rate. The
Power Appendix discusses potential power rate
impacts on classes of power customers.

Discounting For Occurrence of Value

Because the SOR operating options have different
implementation dates it was necessary to discount
the annual occurrence of monetary measures for
each alternative (pumping cost) to year 1 of the
analysis, or 1995. This procedure, consistent with
standard time value of money evaluation concepts, is
necessary to insure that the comparison among SOR
alternatives is on an equal basis. The Federal dis-
count rate for fiscal year 1995 of 7.75 percent and a
3.0 percent “real” interest rate with a 100 year
period of analysis was used to discount and amortize
values to obtain an annual equivalent value.

The implementation, or on—line, dates for alterna-
tives is listed below.

Alternative Strategy Implementation Date

SOS1 & SOS2 1995
SOS4c 1995
SOS5b 2010
S0S5¢ 2000
SOS6b : 2005
SOS6d 2000
S0OS9a and ¢ 2005
SOS9%b 1995

Preferred Alternative 1998

3.3.1 Impact of Reservoir Drawdowns on
Commercial Irrigation

3.3.1.1 Grand Coulee

The Bureau of Reclamation pumps water from Lake
Roosevelt to Banks Lake an offstream reservoir, for

use by irrigators who belong to irrigation districts
served by the Columbia Basin Project in central
Washington. In accordance with the project Con-
gressional authorization, the electrical energy neces-
sary to run the pumps (called project pumping) is
furnished by project generation. On farm (or non-
project) pumping requirements are obtained from
local utilities. Electrical power to run the 12 pumps
comes directly from the hydroelectrical power units
at Grand Coulee. Project pumping is approximately
960 million kwhrs annually which is approximately
4.7 percent of the total generation at Grand Coulee
(Coulee). Generation in excess of project needs is
delivered and available for use by the Federal Co-
lumbia River Power System as operated by BPA. 5/ 6

Currently, the Columbia Basin Project provides
water to approximately 557,500 acres (225,600 hect-
ares), which includes a small amount of lands served
by pumping from the McNary pool. In addition,
approximately 97,000 acres (39,250 hectares) are
served by interim water service contracts, ground
water licenses, or other arrangements,

The irrigation pumping requirement at Coulee for
each of the 13 operational options was determined
in mwhrs and monetized at the current repayment
rate of .95 mills per kwh, which is based on the cost
of operation and maintenance of power units 1-18
at Coulee.

The pumping requirement at Grand Coulee was
modeled as a function of: (1) The amount of water
pumped annually; (2) The head differential between
Banks Lake and Grand Coulee, (3) The operating
characteristics, including pump efficiency, for each
of the 12 pumps available for pumping use, and (4)
monthly (14 periods) pumping requirement (in
mwhrs) for each year in the period of analysis, and
(5) Variable power operations at Coulee in effect to
optimize power generation. The model yields the
monthly pumping requirement (in mwhrs) for each
year in the period of analysis, 1929 through 1978,
The 14 periods per year are consistent with the SOR
hydroregs which splits April and August into 15 day
periods — hence a total of 14 periods per year.

The major variable affecting the amount of water
pumped is the irrigated acreage. The average

3-2 FINAL EIS
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historical monthly pumping requirement for the
period 1988 through 1992 was utilized to reflect the
current level of irrigation development and water
use efficiencies. Because the elevation at Banks
Lake varies only slightly during the pumping season
and is not impacted directly by the SOR alternatives,
the average monthly (14 periods) elevations for the
1988 through 1992 period were used to calculate
head differentials between Banks Lank and FDR
Lake. The hydroregs identified end of month
elevations at FDR Lake for each SOR alternative.
The pumping model utilized end of month elevations
for each month of the 50 year period of record (1929
through 1978) in the determination of head differen-
tials. Computations of pumping head reflect begin-
ning—of—month to end—of—month data to derive
the average for the month.

The first six pumping units at Coulee (P1—P6) are
pumping units only, while the second six units (PG
7-12) are pump/generating units. The model
reflects the difference in pumping efficiency over the
differential head range between the pumping units
and the pump/generating units, as well as the
constraint, that the pump/generating units are not
operated when the elevation at Coulee (FDR) is
lower than certain prescribed seasonal elevations.

The summary of the pumping requirements and the
monetization of that pumping at a rate of .95 mills
per kwh ($.00095 per kwh) is shown in Chapter 4.
Additional information is included in Exhibit A.

3.3.1.2 Ice Harbor and John Day Reservoirs

The impact on commercial irrigation pumpers
affected by possible drawdowns of the Ice Harbor
(Lake Sacajawea) and John Day (Lake Umatilla)
pools was measured by estimating the increased
pumping cost for each pump station.

Utilizing the estimated increased pumping cost as
the measure of the impact was a change from the
farm income methodology utilized in the Draft EIS
analysis.

Other than Grand Coulee, John Day and Ice Harbor
are the only reservoirs with irrigation pumpers
affected by alternative strategies. Impacts on M&I
users is described in section 3.3.2. Many of the SOR
options have no effect on reservoir pool levels and
thus there is no direct impact on pumpers.

The effect of lowered pool levels on reservoir irriga-
tion pumpers is manifested by the increased cost to
maintain the existing level of delivery. Pumping
plants are operated and maintained by individual
owners, and under reservoir drawdowns pumping
plants would require modification in order to contin-
ue operation. In addition to pump modification,
additional operation, maintenance, and power costs
would be incurred. Pump modification cost esti-
mates were prepared by the Corps of Engineers and
private engineering consultants. Modification costs
are necessary, in general, to lower the intake struc-
ture, extend the intake lines further into the reser-
voir pool, to dredge a channel to the intake line, or
some combination of these.

Sources and Price Indexing

Modification costs were prepared to reconnaissance
level of detail for all types of pump stations to the
spillway and run—of—river elevation. Costs were
price indexed to 1992 using the ENR Index.

Adjusting to Average Elevations

The hydroregs specify end of month elevations for
the period of record. Average elevations for the
month were calculated by using data for the begin-
ning and end of month values. The resulting aver-
age elevation was used to calculate increased costs.
It was not necessary to prepare a critical period
analysis because the hydroregs show the reservoirs
involved are drawn down to the same elevation for
every month of the period of record.

Modification costs are assumed necessary when the
water surface is lower than the present capability of
the pumping station. Pump modification costs reflect
the lowest drawdown month for the particular
alternative based on the hydroregs. Interviews
conducted by consultants with pump station owners

1995
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identified the water surface level where each pump
was affected. Estimates of pumping plant data were
used where information was not available. Pump
modification cost estimates for elevations between
where the pump was affected and spillway height
were interpolated, as well as for points between
spillway and run of river elevations.

Increased Operation and Maintenance Cost

Operation and maintenance cost associated with the
pump modification cost were estimated at 3 percent
of the modification cost for John Day, and at 5
percent for the 4 lower Snake reservoirs.

Based on input received from pumpers and engi-
neering consultants in the area, the O&M was
increased from 3 percent in the Draft EIS to 5
percent for this analysis for the 4 lower Snake
reservoirs. There is a lack of actual performance
data for the operation of these pumping stations
at lower pool elevations.

Increased Power Cost

Increased power costs were estimated using monthly
water pumping requirements, local utility power
rates, and estimates of the increased energy needed
to pump from the lower water surface based on
information developed by consultants.

Exhibit A contains supporting information devel-
oped by the Corps of Engineers regarding pump
station information, including the development of
cost data.

As a general rule, the agricultural operations of the
Ice Harbor and John Day reservoir pumpers are
characterized by very large farms, some of which are
greater than 20,000 acres (8,000 hectares), high
yields, a high level of irrigation management practic-
es including center pivot irrigation systems, and large
amounts of hired labor. Cropping on these lands is
influenced by the high capital investment costs for
pumping plants, plus above average pumping costs,
and by soil texture. Subsequently, these operations
depend on income from high value crops like pota-

toes, vegetables, and fruit, while accepting marginal
returns (but enough to cover variable cost) from
other rotational crops like wheat and corn.

Electrical power rates for irrigation pumping were
the current rates for the areas in question. A rate of
29 mill per kwh was used for pumping from the Ice
Harbor Pool which is based on the average irrigation
rate charged by local utilities. For the John Day
pool a rate of 25 and 33.5 mills per kwh was used for
pumpers on the Washington and Oregon side respec-
tively which are the current representative irrigation
rates charged by local utilities.

Pump Modification Cost and Operating and Power
Cost

Pumping plant modification cost, including the
increased operating and power cost, was developed
by the Corps of Engineers for the appropriate level
of reservoir drawdown utilizing modification cost
provided by consultants. The modification cost is
only applied to those SOR alternatives with a pro-
posed drawdown. Hydroreg studies indicate end of
month elevations during the pumping season which
is the essential variable on which modification and
increased operating costs are based.

Modification cost to irrigation pumps were identi-
fied with Ice Harbor for SOR alternatives SOS5b,
S0OS5¢, SOS6b, SOS9a, and SOS 9¢ and those plans
plus SOS6d and the Preferred Alternative for John
Day. Modification cost and the increased operating
and power costs are shown in Table 3—1 for the
applicable SOR alternative operating strategies.

3.3.2 impact on M&l Users (Nonagricultural
Irrigation and Other Uses)

In addition to commercial irrigation, other reservoir
water users have been identified who would be
impacted by proposed drawdowns of the six reservoir
pools. These uses include conventional M&I water
uses, plus fish hatcheries, parks, irrigation of wildlife
habitat and several other entities who have opera-
tions on the reservoirs. As a group they are called
M&I users for this analysis.

34 FINAL EIS
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The impact of alternative operating strategies on and maintenance cost, including power. The number
nonagricultural and other entities pumping from of users by reservoir pool who will be impacted by
reservoir pools was identified by estimating the drawdown are identified as follows:

pump modification cost and the increased operation

Number of Pumpers

Reservoir Pool Affected
Lower Granite 9 e Sand and gravel company

e  Whitman County Parks — pumps

e Clarkston golf course

e  Corps of Engineers pumps (3)

*  Washington State Parks — pumps
Idaho State Parks — pumps

Lower Manumental 2 ¢ Corps of Engineers wildlife pumps

Little Goose 2 *  Corps of Engineers wildlife pumps

Ice Harbor 3 e Corps of Engineers wildlife pumps

John Day 7 » (Fish hatcheries at Umatilla and Irrigon
» City of Boardman water supply
» City of Umatilla sewage treatment outlet
* Individual ground—-water wells
¢ Dredging Umatilla River mouth
e  Aluminum company

Grand Coulee 01

1/ Minor amounts of water are pumped from Coulee (Lake Roosevelt) bank storage and directly
from the reservoir at several locations. The water is used for M&I and small tract irrigation. A review of
reservoir elevation changes indicates that pump modification cost would be very minor, if required at all, and
with only minor increases in operating costs. The impacts were considered insignificant for this analysis.

1995 FINAL EIS 3-5
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The modification cost and the increased operation and maintenance and power cost for M&I users (nonagri-
cultural irrigation and other reservoir pool water pumpers) are shown in Tables 3—2 and 3—3 respectively.

Table 3-1. SOR Aiternatives ~ Modification Cost and Increased Operating Cost,
Commercial Irrigation?

SOR John Day John Day Ice Harbor Ice Harbor
Study No. Capital — $ Annual OM&P Capital — § Annual OM&P
SOS1a 0 0 0 0
SOS1b 0 0 0 0
SOS2c 0 0 0 0
SOS2d 0 0 0 0
SOS4c 0 0 0 0
SOSs5b 14,340,000 664,000 28,300,000 1,800,000
SOS5¢ 14,340,000 664,000 28,300,000 1,838,000
SOSsé6b 14,340,000 664,400 15,000,000 889,000
SOSé6d 14,340,000 664,400 0 0
SOS9%a 10,790,000 578,000 15,000,000 890,000
SOS9%b 0 0 0 0
SOS9c 14,340,000 708,000 16,020,000 890,000
Pref. Alt. 14,340,000 751,000 0 0

1/ 'Values not discounted for plan implementation date.
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Table 3-2. Modification Cost, M&l Pumpers!

SOR John Day Ice Harbor Lower Granite Little Goose Mox:lee;tal
Alternatives $ $ $ $ $
SOS1a 0 0 0 0 0
SOS1b 0 0 0 0 0
SOS2¢ 0 0 0 0 0
S0OS2d 0 0 0 0 0
SOS4c 0 0 0 0 0
SOS5b 36,147,000 1,467,500 3,523,000 705,000 852,000
SOS5¢ 36,147,000 1,467,000 3,523,000 705,000 852,000
SOS6b 36,147,000 767,500 2,983,000 286,000 401,000
SOS6d 36,147,000 0 2,983,000 0 0
S0OS9a 36,147,000 767,500 2,983,000 286,000 390,000
SOS% 0 0 0 0 0
SOS9c 36,147,000 818,700 3,258,000 385,000 532,000
Pref. Alt. 39,524,000 0 0 0 0

_I_/Values not discounted for plan implementation date.

Table 3-3. Increased Annual Operation, Maintenance and Power Cost, M&! Pumpers!

SOR John Day Ice Harbor Lower Granite Little Goose MOlIl:l,;:;tal
Alternatives $ $ $ $ $
SOS1a 0 0 0 0 0
SOS1b 0 0 0 0 0
SOS2c 0 0 0 0 0
SOS2d 0 0 0 0 0
SOS4c 0 0 0 0 0
SOS5b 2,551,750 77,000 177,000 39,000 44,000
SOSS5c 2,551,750 78,000 178,000 76,000 44,000
SOS6b 2,551,750 40,000 150,000 15,000 21,000
SOS6d 2,551,750 0 150,000 0 0
S0OS9a 2,551,750 40,000 150,000 15,000 20,000
SOS9% 0 0 0 0 0
SOSY¢ 2,551,750 41,000 163,000 20,000 27,000
Prev. Alt. 2,551,750 0 0 0 0
i/Values not discounted for plan implementation date.
1995 FINAL EIS 3-7/(3-8 blank)
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CHAPTER 4

ALTERNATIVES AND THEIR IMPACTS

4.1 GENERAL DESCRIPTION OF
ALTERNATIVES

Seven alternative System Operating Strategies (SOS)
were considered in the Draft EIS. Each of the 7
SOSs contained several options, bringing the total
number of alternatives considered to 21. This Final
EIS also evaluates 7 operating strategies, with a
total of 13 alternatives now under consideration
when accounting for options. Section 4.1 of this
chapter describes the 13 alternatives and provides
the rationale for including these alternatives in the
Final EIS. Operating elements for each alternative
are summarized in Table 4.1, Later sections of this
chapter describe the effects of these alternatives on
irrigation.

The 13 final alternatives represent the results of the
third analysis and review phase completed since
SOR began. In 1992, the agencies completed an
initial effort, known as “Screening” which identified
90 possible alternatives. Simulated operation for
each alternative was completed for five water year
conditions ranging from dry to wet years, impacts to
each river use area were estimated using simplified
analysis techniques, and the results were compared
to develop 10 “candidate SOSs.” The candidate
SOSs were the subject of a series of public meetings
held throughout the Pacific Northwest in September
1992, After reviewing public comment on the candi-
date strategies, the SOR agencies further reduced
the number of SOSs to seven. These seven SOSs
were evaluated in more detail by performing
50—year hydroregulation model simulations and by
determining river use impacts. The impact analysis
was completed by the SOR workgroups. Each SOS
had several options so, in total, 21 alternatives were
evaluated and compared. The results were pres-
ented in the Draft EIS, published in July, 1994. As
was done after Screening, broad public review and
comment was sought on the Draft EIS. A series of
nine public meetings was held in September and

October 1994, and a formal comment period on the
Draft EIS was held open for over 4 1/2 months.
Following this last process, the SOR agencies have
again reviewed the list of alternatives and have
selected 13 alternatives for consideration and pre-
sentation in the Final EIS.

Six options for the alternatives remain unchanged
from the specific options considered in the Draft
EIS. One option (SOS 4c) is a revision to a pre-
viously considered alternative, and the rest represent
replacement or new alternatives. The basic catego-
ries of SOSs and the numbering convention remains
the same as was used in the Draft EIS. However,
because some of the alternatives have been dropped,
the final SOSs are not numbered consecutively.
There is one new SOS category, Settlement Discus-
sion Alternatives, which is labeled SOS 9 (see Sec-
tion 4.1.6 for discussion).

The 13 alternatives have been evaluated through the
use of a computerized model known as HYDRO-
SIM. Developed by BPA, HYDROSIM is a hydro-
regulation model that simulates the coordinated
operation of all projects in the Columbia River
system. It is a monthly model with 14 total time
periods. April and August are split into two periods
each, because major changes can occur in stream-
flows in the first and second half of each of these
months. The model is based on hydrologic data for
a 50—year period of record from 1928 through 1978.
For a given set of operating rule inputs and other
project operating requirements, HYDROSIM will
simulate elevations, flows, spill, storage content and
power generation for each project or river control
point for the 50—year period. For more detailed
information, please refer to Appendix A, River
Operation Simulation,

The following section describes the final alternatives
and reviews the rationale for their inclusion in the
Final EIS.
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Table 4-1. SOS Alternative—1
Summary of SOS

gration

rations

SOS 1 represents syslem operaltions
before changes were made as a re-
sult of the ESA listing of three Snake
River salmon stocks. SOS 1a repre-
sents operations from 1983 through
the 1990-91 operaling year, influ-
enced by Northwest Power Act; SOS
1b represents how the system would
operate without the Waler Budget
and related operations to benefit
anadromous fish. Short-term opera-
tions would be conducted to meet
power demands while satisfying
nonpower requirements.

SOS 2 reflects operation of the sys-
tem with interim flow improvement
measures In response to the ESA
salmon listings. It Is consistent with
the 1992-93 operations described in
the Corps' 1993 Interim Columbia
and Snake River Flow Improvement
Measures Supplemental EIS. SOS
2c represents the operating decision
made as a result of the 1993 Supple-
mental EIS and Is the no action
alternative for the SOS. Relative lo
SOS 1a, primary changes are
additional flow augmentation in the
Columbia and Snake Rivers and
modified pool levels al lower Snake
and John Day reservoirs during juve-
nile saimon migration. SOS 2d
represents operations of the 1994-98
Biological Opinion issued by NMFS,
with additional flow aumentation mea-
sures compared to SOS 2c.

SOS 4 would coordinate opera-
tion of storage reservolrs to
benefit recreation, resident fish,
wildiife, and anadromous fish,
while minimizing impacts to
power and flood control. Reser-
voirs would be managed to
specific elevations on a monthly
basis; they would be kept full
longer, while still providing spring
flows for fish and for fiood
control. The goal Is to minimize
reservoir fluctuations while mov-
ing closer to natural flow
conditions. SOS 4c¢ attempts to
accommodate anadromous fish
needs by shaping mainstem flows
o benefit s and would
modify the flood control opera-
tions at Grand Coulee

+ Minimum project flow 3 kcfs
* No refill targets
* Summer draft limit of 5-10 feet

KAF = 1.234 million cublc meters

asinS0S 1a

TOTEY
3ot Bk Y m Sad
i i e

« Provide flow augmentation for
salmon and sturgeon when Jan. to
July forecast is greater than 6.5 MAF
* Meet sturgeon flows of 15, 20, and
12.5 kefs in May, June, and July, re-
spectively, in at least 3 oul of 10
years

* Meet specific elevation tar-
gets as indicated by Integrated
Rule Curves (IRCs); IRCs are
based on storage content at
the end of the previous year,
determination of the appropri-
ate year within the critical
period, and runoff forecasts
beginning in January

* IRCs seek to keep reservoir
full (2,459 feet) June-Sept;
minimum annual elevation
ranges from 2,399 to 2,327
feel, depending on critical year
determination

= Meet variable sturgeon flow
targets at Bonners Ferry dur-
ing May 25-August 16 period;
fiow targets peak as high as
35 kefs in the wettest years

MAF = 1.234 billion cubic meters

4-2
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S

Natural River C

Table 4-1. SOS Alternative—1

SOS ¢
Settlement [
Allern

S0S 5 would aid juvenile
salmon by increasing river
velocity. The four lower Snake
River projects would have new
outlets installed, allowing the
reservoirs to be drawn down
to near the original river eleva-
tion. The “natural river”
operation would be done for

4 1/2 months in SOS 5b and
year-round in SOS 5c. John
Day would also be operated at
MOP for 4 months, and fiow
augmeniation measures on
the Columbia River portion of
the basin would continue as in
SOS 2¢c.

S0OS 6 Involves drawing down
lower Snake River projecis to
fixed elevations below MOP to
eid anadromous fish. SOS 6b
provides for fixed drawdowns
for all four lowar Snake
projecis for 4 1/2 months; SOS
6d draws down Lower Granite
only for 4 1/2 months. John
Day would also be operated at
MOP for 4 months, and flow
augmentation measures on the
Columbia River portion of the
basin would continue as in
S0S 2c.

SOS 9 represents operations

by the USFWS,
NMFS, the state fisheries
agencies, Native American
tribes, and the Federal operat-
ing agencies during the
settlement discussions in re-
sponsa to the IDFG v. NMFS
court proceedings. This alter-
native has three options, SOSs
9a, 9b, and Sc, thal represent
different scenarios to provide
Increased river velocities for
anadromous fish by establish-
ing flow targets during
migration and to carry out
other aclions to benefit ESA-
listed species. The three
options are termed the De-
talled Fishery Operating Plan
(9a), Adoptive Management
(9b), and the Balanced Im-
pacts Operation (9¢).

SOS PA represents the opera-
tion recommended by NMFS
and the USFWS Biological
Opinions issued March 1,
1995. This SOS supports re-
covery of ESA-listed species
by storing water during the fall
and winter to meet spring and
summer flow targets, and pro-
tects other resources by
sefting summer draft limits to
manage negalive effects, by
providing flood protection, and
by providing for reasonable
powsr generation.

n system propor-
tional draft as in SOS 1a

em propor-
tional draft as in SOS 1a

Operate on

Operate on system propor-
tional draft as in SOS 1a

Operate on system propor-
tional draft as In SOS 1a

1 kets = 28 oms

» Operate on minimum flow
up to flood control rule curves
year-round, except during flow
augmentation period

+ Provide sturgeon flow re-
leases April-Aug. to achleve
up to 35 kcfs at Bonner's Ferry
with appropriate ramp up and
ramp down rates

* Operate on minimum flow up
to flood control rule curves
year-round, except during flow
augmentation

* Provide st flow re-
leases similar to SOS 2d

« Can draft 10 elevation 2,435
by end of July 10 meet flow
targets

Aule Curves and provide
sturgeon flow releases as in
SOS 4c

1 ft = 0.3048 meter

TT TR TR TInT

= Operate on minimum fiow up
to flood control rule curves be-
ginning in Jan., excepl during
flow augmentation period

* Strive to achieve flood con-
trol elevations In Dec. In all
years and by April 15in 75
percent of years

* Provide sturgeon flows of 25
kcts 42 days In June and July

= Provide sufficient flows to
achieve 11 kcfs flow at
Bonner’s Ferry for 21 days af-
ter maximum flow period

= Draft to meet flow largets, to
a minimum end of Aug. sleva-
tion of 2,439 feet, uniess
deepsr drafts neaded 1o meet
sturgeon flows

1995
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Table 4-1. SOS Alternative-2
Actions by Project

S0S 1

HUNGRY :
HORSE + Meet spadﬁc Mlon tar-
gets as indicated by Integrated

Rule Curves (IRCs), similar 10
(EEEEsesw it i  overontor iy
.No fiow iction from Operat proportional draft - . '
* No maximum restr @ on system !ul (3,560 feet) Mupl.
mid-Oct. 1o mid-Nov. asinSOS 1a minimum annual elevation
« No draft limit; no refill target ranges from 3,520 to 3,450

feel, depending on critical year

Normal 1983-1991 storage pro]act Operate on systom propnrtlonal drurl Elawation targua eainmisrnd
operations as InSOS 1a for each month, generally

2,056 feet Oct.—March, 2,058

i o T 102,062.5 feet April-May,
L S082d | 506251eet (ful) June, 2.060
foet July-Sept. (but higher i
ate on em draft
No refil target :’f:" e Gn st proporions runoft high); Oct.—March draw-
down to 2,051 feet every 6th
year

KAF = 1.234 million cubic meters MAF = 1.234 billion cubic meters

44 FINAL EIS 1995
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Table 4-1. SOS Alternative-2

Opara(eonsyuemptomr

Opetatemsyﬁanmpor

Operata on syatem propor-
tional draft as in SOS 1a

tional draft as in SOS 1a

Opumemmhimumloww
to fiood control rule curves

year-round, except during flow
augmentation period

. Opetate on minimum flow up
to fiood control rule curves
year-round, excep! during flow
augmentation

« Can draft to meet flow tar-

gets, to a minimum end-of~July
elevation of 3,535 feet

« Operate lo the Integrated
RAule Curves as in SOS 4c

« Operate on minimum flow up
to fiood control rule curves
year-round, except during flow
augmentation period
« Strive to achieve flood con-
trol elevations by April 15 in 75
percent of the years

= Draft to meet flow targets, to
aminimum end-of-August el-
evation of 3,540 feet

T

a‘:s"!:“;‘ r

. sosen

Operate on system propor-
tional draft as in SOS 1a

Opema on syltarn propor-
tional draft as in SOS 1a

Opera!e on qrstorn propor-
tional draft as in SOS 1a

Operate on system propor-
tional draft as in SOS 1a

1 kofs = 28 oms

O'persto on minimum ﬂw up
to flood control rule curves
year-round, except during flow
augmentation period

+ Operate on minimum flow up
to fiood control rule curves
year-round, except during flow
augmentation period

= Can draft to meet target
flows, to a minimum end-of-
July elevation of 2,080 feet

April, no lower than 2,057 feet
end of May, full (2,082.5 feet)
June—Aug., 2,056 feet
Sept.—Nov.

11t = 0.3048 meter

* Operate to flood control el-
evations by April 15in 90
percent of the years

* Operate to help meet flow

targets, but do not draft below
full pool through Aug.

1995
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Table 4-1. SOS Alternative-3
Actions by Project

GRAND  [EEEEETSRSNe o] [Conc oweeam e $0S4c.
« Operate 1o meet Water Budget tar- « Storage of water for flow augmen- * Operate to end-of-month el-
get flows of 134 kcfs at Priest tation from January through April evation targets, as follows:
Rapids in May ¥ = Supplemental releases (in con- 1,288 Sept.-Nov
* Meet minimum elevation of 1,240 junction with upstream projects) to 1,287 Dec.
feet in May provide up to 3 MAF additional
(above Water Budget) flow augmen- 1,270 Jan.
tation in May and June, based on 1,260 Feb.
R hakiaka R sliding scale for runoff forecasts 1270 Mar
* No refill target of 1,240 feet inMay ~ « System flood control space shifted 1272 Apr. 15
+ Maintain 1,285 feel June-Sept.; from Brownilee, Dworshak
minimum 1,220 feet rest of year i = 1,275 Apr. 30
*» No May—June flow targel i-’ tei ﬁb” 1,280 May
«» Contribute, in conjunction with up- 1,208 Jun-Aug
stream slorage projects, up to 4 MAF = Meet flood control rule curves
for additional flow augmentation only when Jan -June runoff fore-
+« Operate in summer to provide flow cast exceeds 68 MAF
augmentation water and meet down-
stream flow targets, but draft no
lower than 1,280 feet
PRIEST & = & £ : é
= Meet May-June flow targets V Operate as in SOS 1a
= Maintain minimum flows to meet
Vernita Bar Agreement 2/ :
Operate as in SOS 1a
* Meet Vemnita Bar Agreement
1/ Flow targets are weekly averages with weekend and holiday flows no less than 80 percent of flows over previous 5 days.
2/ 55 kofs during heavy load hours October 15 lo November 30; minimum instantaneous flow 70 kets December to April
KAF = 1.234 million cubic meters MAF = 1.234 billion cubic meters
4-6 FINAL EIS 1995
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Table 4-1. SOS Alternative-3

S0OS PA

ennuyslampropor-
tional draft and provide flow

augmentation as in SOS 2¢

Operate on system propor-
tional draft and provide flow
augmentation as in SOS 2¢

Opetﬂetomeetl‘loodoonuu

tional draft and provide flow requirements and Vernita Bar
augmentation as in SOS 2¢ agreement

+ Provide flow augmenlation re-
leases 1o help meet targets at
The Dalles of 220-300 kcfs April
16-June 15, 200 kcfs June 16-
July 31, and 160 kefs Aug.
1-Aug.31, based on appropriate
critical year determination

= In above average runoff years,
provide 40% of the additional

runoff volume as flow augmenta-

* Operate on mllmum flow up
to flood control rule curves
year-round, except during flow

augmentation period

» Can draft to meet flow tar-
gets, bounded by SOS Sa and
9c targets, 1o a minimum end-
of-July elevation of 1,265 fest

Oporuotomodudl-yﬁw
targets of 200 kcfs April
16-June 30 and 180 kcfs in
July
» Can draft to meet fiow tar-
gets, to a minimum end-of-July
elevation of 1,280 feet

» Contribute up to 4 MAF for
additional flow augmentation,
based on sliding scale for run-
off forecasts, in conjunction
with other upstream projects
* System flood control shifted
to this project

Opemle to BCthﬂOOd
control elevations by April 15
In 85% of years

* Draft to meet flow targets,
down to minimum end-of-Aug.
elevation of 1,280 feet

* Provide flow augmentation
releases to meet Columbia
River fiow targets at McNary
of 220-260 kcfs April 20-June
30, based on runoff forecast,
and 200 kcfs July-Aug.

Opomoulnsosu

T 'S0S6a

S s ‘.:S-te

Op«dc- inSOS 1a

Operate as in SOS 1a

Operate as in SOS 1a

1 kefs = 28 cms 1 it = 0.3048 meter

Opermeasln SOB 1a .

1995
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Table 4-1. SOS Alternative-4

Actions by Project
ABOVE ~m1m—m opormno mmlourmumw Same as SOS 1a
BROWNLEE Water Budget flows April 16—June 15; 137 KAF Aug.;
100 KAF Sept.) for flow augmenta-
tion
R RRHE
Same as SOS 1a Fleleaseup!nQ?KAF as inSOS
2c
* Release additional water obtained
by purchase or other means and
shaped per Reclamation releases
and Brownlee draft requirements;
simulation assumed 927 KAF avail-
able
BROWNLEE [ " "sosta . . EEE m T
* Draft as needed (up 1o 110 KAF in Same as SOS 1a except for addi- s-nausosmw
::fm mn;agkm&mm SORME W shcimontuiun 26 Sotowe: :n
@ curves
s + Draft up to 137 KAF in July, but not
: drafting below 2,067 feet; refill from
* Operate per FERC license the Snake River above Brownlee in
« Provide system fiood control stor- August
age space » Draft up to 100 KAF In Sept.
» Shift system flood control to Grand
Coulee
SEER R oEy, s SETEh TIRERAS o= bk i o
* No maximum flow restriction from ﬁ.mw“udmm
id-Oct. to mid-Nov.
m om ol S
* No draft limk; no refill target age flow December through April
Same as SOS 2c, plus pass addi-
tional flow augmentation releases
from upstream projects
KAF = 1.234 million cubic meters MAF = 1.234 billion cubic meters
4-8 FINAL EIS 1995
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Table 4-1. SOS Alternative—4

Same as SOS 1a Same as SOS 1a Provide up to 1.927 MAF m427KAFﬂ'II'O|IBh

through Browniee for flow aug-  growniee for flow augmenta-

meniation, as detarmined by tion, as determined bf
Reciamation

Provide up 1o 927 KAF through
Brownlee as determined by
Reclamation

| S35

| eesttitiitn

Draft to slevation 2,069 feet in

137 KAF in July, 140 KAF in May, 2,067 feet in July, and
Aug., 100 KAF in Sept. for flow 2,059 feet In Sept., passing
augmentation inflow after May and July

+ Shift system fiood control to drafts

Grand Coulee

* Draft up to 190 KAF April-
May, 137 KAF in July, 100
KAF in Sept. for flow augmen-
tation

« Shift system fiood control 1o
Grand Coules

* Provide an additional 110
KAF In May If elevation is
above 2,068 feet and 110 KAF
in Sept. if elevation is above
2,043.3 feet

1 kefs = 28 oms 11t = 0.3048 meler

1995 FINAL EIS 4-9
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Table 4-1. SOS Alternative-5
Actions by Project

« Draft up to 600 KAF in May lo Same as SOS 1a, plus the foliowing Elevation targels established for

meet Water Budget target flows of supplemental releases: each month: 1,599 feel Sept.-Oct.;

85 kcfs at Lower Granite = flood control rule curves

; ) 900 KAF or more from April 16 to Nov.-April; 1,595 feet May; 1,599
Provide system flood control stor- June 15, depending on runoff fore- feet J A

age space cast at Lower Granite eet June-Aug.;

* Meet minimum project flows

(2 kcis, excep! for 1 kefs in August);
summer draft limits; maximum
discharge requirement Oct. 1o Nov.
(1.3 kefs plus inflow)

* No Water Budget releases

KAF = 1.234 million cubic meters

= Up to 470 KAF above 1.2 kefs mini-
mum release from June 16 to Aug.
3

+ Maintain 1.2 kcis discharge from
Oct. through April, unless higher re-
quired

= Shift system flood control 1o Grand
Coulee April-July if runoff forecasts
at Dworshak are 3.0 MAF or less

= Operate on 1.2 kefs minimum dis-
charge up to flood control rule curve,
excepl when providing flow augmen-
tation (April 10 to July 31)

* Provide flow augmentation of 1.0
MAF plus 1.2 kcfs minimum dis-
charge, or 927 KAF and 1.2 kefs,
from April 10-June 20, based on run-
off forecasts, to meet Lower Granite
flow target of 85 kcfs

= Provide 470 KAF from June 21 to
July 31 to mest Lower Granite flow
target of 50 kcfs

* Draft lo 1,520 feel after volume is
expended, if Lower Granite flow tar-
gel is nol met; if volume is not
expended, draft below 1,520 feet
until volume Is expended

MAF = 1.234 billion cubic meters

4-10 FINAL EIS
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Table 4-1. SOS Alternative-5

. Opsra:e to local flood coniroi Same as SOS 5b
rule curve

* No proportional draft for
power

= Shift system flood control to
lower Snake projects

« Provide Water Budget flow
augmentation as in SOS 1a

+ Draft to refill lower Snake
projects If natural Inflow is in-

1 kcfs = 28 cms.

: > 98 535@.»:&”3
Flamm 1'rom proportional
draft for power

* Operate to local flood control
rule curves, wilh em flood
control shifted to Grand
Coulee

+ Maintain fiow at 1.2 kcfs
minimum discharge, except for
fiood control or flow augmenta-
tion discharges

* Operate to meet Lower

Granlte flow targets (at splil-

way crest) of 74 kefs April

16-June 30, 45 kcfs July, 32
August

Similartosos 9a, except
operaie to meet flow targets at
Lower Granite ranging from 85
to 140 kefs April 16-June 30
and 50-55 kcfs in July

+ Can draft to meet flow tar-
gets to a min. end-of-July
elevation of 1,490 feet

+ Similar to SOS 9a, uxupt
operate to meet Lower Granite
flow target (at spillway crest) of
63 kefs April-June

= Can draft to meet flow tar-
gets to a min. end-of-July
elevation of 1,520 feet

1 ft = 0.3048 meter

Opefate on rnlnirnurn ﬂow -up
to flood control rule curve

year-round, except during flow
augmentation period

= Draft to meet flow targets,
down to min. end-of-Aug. el-
evation of 1,520 fest

« Sliding-scale Snake River
flow targets at Lower Granite
of 85 to 100 kefs April 10-June
20 and 50 to 55 kcfs June
21-Aug. 31, based on runoff
forecasts

1995
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Table 4-1. SOS Alternative—-6

Actions by Project

LOWER  S0S1a 5

SNAKE + Normal operations at 4 lower + Operate reservoirs within 1 fool Same as SOS 2¢
mmﬂﬂgxmﬁﬂa‘ﬁ above MOP from April 16 to July 31
fluctuations) : Y « Same as SOS 1a for rest of year
* Provide maximum peaking capac-
ity of 20 kcfs over daily average flow
In May

Same as SOS 2c
Same as 1a, except:
» No minimum flow limit (11,500 cfs)
during fall and winter
* No fish-related rate of change in
fiows in May
LOWER | B aoeae: & il
COLUMBIA Same as SOS 1a except: lower John  Same as SOS 2c, except op-
Columbia projects (generally within 3 Day to minimum irrigation pool erate John Day within 2 feet of
1o 5 feet of full pool, dally and weekly (approx. 282.5 feet) from April 15 to elevation 263.5 feet Nov. 1
fluctuations) Aug. 31; operate within 1.5 feet of through June 30
. forebay range, uniess need to raise
Rmi::!'opermofﬂmnmua to saiold Irtcision t
KAF = 1,234 million cubic meters MAF = 1.234 billion cubic meters
4-12 FINAL EIS
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Table 4-1. SOS Alternative-6

-Drﬂ?tmpudqmm
Feb. 18

= Operate al natural river level,

approx. 95 1o 115 ft below full

pool, April 16-Aug. 31, draw-
down levels by project as
follows, in feet:

Lower Granite 623
Little Goose 524
L Monumental 432
ice Harbor 343

+ Operate within 3 to 5 ft of full
pool rest of year

+ Refill from natural flows and
storage releases

. Draﬂ 2f|dpuday
starting April 1

» Operate 33 feel below
full pool April 18-Aug. 31;
drawdown levels by
project as follows, in feet:

Lower Granite 705
Little Goose 605
L. Monumental 507
lce Harbor 407

+ Operate over 5-fool
forebay range once draw-
down elevation reached
* Refill from natural flows
and storage releases

+ Same as SOS 1a rest
of year

* Draft Lower Granite 2
:aetpudaymngm

» Operate Lower Granite
near 705 ft for 4 1/2
months, April 16-Aug. 31

- Opemsaateotbelowﬁlpool(see
SOS 6b) April 1-Aug. 31 to meet L
Granite fiow targets (see Dworshak);
same as SOS 1arest of year

= Spill to achieve B0/80 FPE up to
total dissolved gas cap of 120% daily
average; spill cap 60 kcfs at all
projects

'ODGHBHMOP m1k)tﬂﬂex
ibility April 1-Aug. 31; same as SOS
1a rest of year

« Splil to achieve B0/80 FPE up to
total dissolved gas cap of 120% daily

average; spill caps range from 18
kefs at L. Monumental to 30 kefs at
L. Granite

* Operate 35 to 45 feet below full
pool April 1-June 15 to meet L
Granite flow targets (see Dworshak),
refill by June 30, same as SOS 1a
rest of year

« Splll to achieve B0/80 FPE, as In
SOS 9b

* Operate at MOP with 1 foot
flaxibility between April 10 -
Aug. 31
* Refill three lower Snake
River pools after Aug. 31,
Lower Granite after Nov, 15
= Spill to achieve 80% FPE
up to total dissolved gas cap
of 115% 12-hour average,
splill caps range from 7.5 kcfs
at L Monumental to 25 kefs
at lce Harbor

Same as SOS 2, excepl oper-
ate John Day within 1.5 feel
above elevation 257 feet
(MOP) from May 1 through
Aug. 31; same as SOS 2c res!
of year

‘: £ TTETTIEER

SmwnsSOSSb

Same as SOS 5

Same as SOSS

1kcls = 28 cms

+ Same as SOS 5, mp‘l operate
John Day within 1 foot above eleva-
tion 257 feet April 15-Aug. 31
= McNary flow targets as described
for Grand Coulee

« Spill to achieve BOfBO FPE, upto
total dissolved gas cap of 120% daily
average, mduwudby agencies

. SamaasSOSZ.meﬂopome
John Day al minimum | pool
or 262.5 feet with 1 foot of flexibllity
from April 16-Aug. 31

« McNary fiow targels as described
for Grand Coulee

*» Spill to achieve 80/80 FPE, up to
total dissolved gas cap of 120%
daily average, as derived by Corps

Samo as SOS!D uopomlo
John Day at minimum operating pool

1ft = 0.3046 metar

+ Pool operations same as
SOS 2c, except operate John
Day at 257 feet (MOP) year-
round, with 3 feet of flexdbility
March-Ocl. and 5 feet of flex-
ibility Nov.-Feb.

« Spill to achieve B0% FPE
up 1o total dissolved gas cap
of 115% 12-hour average;
spill caps range from 9 kefs at
John Day to 90 kcfs at The
Dalles

1995
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This alternative represents one end of the range of the
SOR strategies in terms of their similarity to historical

SOS 1-Pre-ESA Operation

system operations. This strategy reflects Columbia

River system operations before changes were made as
a result of the ESA listing of three Snake River salmon

stocks. This SOS has two options:

SOS 1a (Pre—Salmon Summit Operation)
represents operations as they existed from
1983 through the 1990—91 operating year,
including Northwest Power Act provisions to
restore and protect fish populations in the
basin. Specific volumes for the Water Budget
would be provided from Dworshak and
Brownlee reservoirs to attempt to meet a
target flow of 85 kcfs (2,380 cms) at Lower
Granite Dam in May. Sufficient flows would
be provided on the Columbia River to meet
a target flow of 134 kcfs (3,752 cms) at Priest
Rapids Dam in May. Lower Snake River
projects would operate within 3 to 5 feet (0.9
to 1.5 m) of full pool. Other projects would
operate as they did in 1990—91, with no
additional water provided from the Snake
River above Brownlee Dam.

SOS 1b (Optimum Load—Following Opera-
tion) represents operations as they existed
prior to changes resulting from the North-
west Power Act. It is designed to demon-
strate how much power could be produced if
most flow—related operations to benefit
anadromous fish were eliminated including:
the Water Budget; fish spill requirements;
restrictions on operation of Bonneville’s
second powerhouse; and refill targets for
Libby, Hungry Horse, Grand Coulee, Dwor-
shak, and Albeni Falls. It assumes that
transportation would be used to the maxi-
mum to aid juvenile fish migration.

4.1.2 SOS 2-Current Operations

This alternative reflects operation of the Columbia
River system with interim flow improvement mea-
sures made in response to ESA listings of Snake

River salmon. It is very similar to the way the
system operated in 1992 and reflects the results of
ESA Section 7 consultation with NMFS then. The
strategy is consistent with the 1992—93 operations
described in the Corps’ 1993 Interim Columbia and
Snake Rivers Flow Improvement Measures Supplemen-
tal EIS (SEIS). SOS 2 also most closely represents
the recommendations issued by the NMFS Snake
River Salmon Recovery Team in May 1994.
Compared to SOS 1, the primary changes are addi-
tional flow augmentation in the Columbia and Snake
Rivers and modified pool levels at lower Snake and
John Day reservoirs during juvenile salmon migra-
tion. This strategy has two options:

SOS 2c¢ (Final SEIS Operation- No Action
Alternative) matches exactly the decision
made as a result of the 1993 SEIS. Flow
augmentation water of up to 3.0 MAF

(3.7 billion m?) on the Columbia River (in
addition to the existing Water Budget) would
be stored during the winter and released in
the spring in low—runoff years. Dworshak
would provide at least an additional 300 KAF
(370 million m?) in the spring and 470 KAF
(580 million m?) in the summer for flow
augmentation. System flood control shifts
from Dworshak and Brownlee to Grand
Coulee would occur through April as need-
ed. It also provides up to 427 KAF (527 mil-
lion m3) of additional water from the Snake
River above Brownlee Dam.

SOS 2d (1994-98 Biological Opinion)
matches the hydro operations contained in the
1994—98 Biological Opinion issued by NMFS
in mid—1994. This alternative provides water
for the existing Water Budget as well as addi-
tional water, up to 4 MAF, for flow augmenta-
tion to benefit the anadromous fish migration.
The additional water of up to 4 MAF would
be stored in Grand Coulee, Libby and Arrow,
and provided on a sliding scale tied to runoff
forecasts. Flow targets are established at
Lower Granite and McNary.

In cases such as the SOR, where the proposed action
is a new management plan, the No Action Alterna-

4-14
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4

tive means continuing with the present course of
action until that action is changed (46 FR 13027).
Among all of the strategies and options, SOS 2c best
meets this definition for the No Action Alternative.

4.1.3 SOS 4-Stable Storage Project Operation

This alternative is intended to operate the storage
reservoirs to benefit recreation, resident fish, wild-
life, and anadromous fish while minimizing impacts
of such operation to power and flood control.
Reservoirs would be kept full longer, but still provide
spring flows for fish and space for flood control.

The goal is to minimize reservoir fluctuations while
moving closer to natural flow conditions. For the
Final EIS, this alternative has one option:

e SOS 4c (Stable Storage Operation with
Modified Grand Coulee Flood Control)
applies year—round Integrated Rule Curves
(IRCs) developed by the State of Montana
for Libby and Hungry Horse. Other reser-
voirs would be managed to specific elevations
on a monthly basis; they would be kept full
longer, while still providing spring flows for
fish and space for flood control. The goal is
to minimize reservoir fluctuations while
moving closer to natural flow conditions.
Grand Coulee would meet elevation targets
year—round to provide acceptable water
retention times; however, upper rule curves
would apply at Grand Coulee if the January
to July runoff forecast at the project is great-
er than 68 MAF (84 billion m3).

4.1.4 SOS 5-Natural River Operation

This alternative is designed to aid juvenile salmon
migration by drawing down reservoirs (to increase
the velocity of water) at four lower Snake River
projects. SOS 5 reflects operations after the instal-
lation of new outlets in the lower Snake River dams,
permitting the lowering of reservoirs approximately
100 feet (30 m) to near original riverbed levels. This
operation could not be implemented for a number of
years, because it requires major structural modifica-
tions to the dams. Elevations would be: Lower
Granite — 623 feet (190 m); Little Goose — 524 feet

(160 m); Lower Monumental — 432 feet (132 m);
and Ice Harbor — 343 feet (105 m). Drafting would
be at the rate of 2 feet (0.6 m) per day beginning
February 18. The reservoirs would refill again with
natural inflows and storage releases from upriver
projects, if needed. John Day would be lowered as
much as 11 feet (3.3 m) to minimum pool, elevation
257 feet (78.3 m), from May through August. All
other projects would operate essentially the same as
in SOS 1a, except that up to 3 MAF (3.7 billion m3)
of water (in addition to the Water Budget) would be
provided to augment flows on the Columbia River in
May and June. System flood control would shift
from Brownlee and Dworshak to the lower Snake
River projects. Also, Dworshak would operate for
local flood control. This alternative has two options:

s SOS 5b (Four and One—half Month Natural
River Operation) provides for a lower Snake
River drawdown lasting 4.5 months, begin-
ning April 16 and ending August 31. Dwor-
shak would be drafted to refill the lower
Snake River projects if natural inflow were
inadequate for timely refill.

¢ SOS 5c (Permanent Natural River Opera-
tion) provides for a year—round drawdown,
and projects would not be refilled after each
migration season.

415 SOS 6-Fixed Drawdown

This alternative is designed to aid juvenile anadro-
mous fish by drawing down one or all four lower
Snake River projects to fixed elevations approxi-
mately 30 to 35 feet (9 to 10 m) below minimum
operating pool. As with SOS 5, fixed drawdowns
depend on prior structural modifications and could
not be instituted for a number of years. Draft would
be at the rate of 2 feet (0.6 m) per day beginning
April 1. John Day would be lowered to elevation
257 feet (78.3 m) from May through August. All
other projects would operate essentially the same as
under SOS 1a, except that up to 3 MAF (3.7 bil-
lion m3) of water would be provided to augment
flows on the Columbia River in May and June.
System flood control would shift from Brownlee and
Dworshak to the lower Snake projects. Also, Dwor-
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shak would operate for local flood control. This
alternative has two options:

* SOS 6b (Four and One—half Month Fixed
Drawdown) provides for a 4.5—month draw-
down at all four lower Snake River projects
beginning April 16 and ending August 31.
Elevations would be: Lower Granite —

705 feet (215 m); Little Goose — 605 feet
(184 m); Lower Monumental — 507 feet
(155 m); and Ice Harbor — 407 feet (124 m).

* SOS 6d (Four and One—half Month Lower
Granite Fixed Drawdown) provides for a
4.5—month drawdown to elevation 705 feet
at Lower Granite beginning April 16 and
ending August 31.

4.1.6 SOS 9-Settlement Discussion
Alternatives

This SOS represents operations suggested by
USFWS and NMFS (as SOR cooperating agencies),
the State fisheries agencies, Native American tribes,
and the Federal operating agencies during the
settlement discussions in response to a court ruling
in the IDFG v. NMFS lawsuit. The objective of
SOS 9 is to provide increased velocities for anadro-
mous fish by establishing flow targets during the
migration period and by carrying out other actions
that benefit ESA—listed species. The specific op-
tions were developed by a group of technical staff
representing the parties in the lawsuit. The group
was known as the Reasonable and Prudent Alterna-
tives Workgroup. They developed three possible
operations in addition to the 1994—98 Biological
Opinion. This strategy has three options:

* SOS 9a (Detailed Fishery Operating Plan
[DFOP]) establishes flow targets at The
Dalles based on the previous year’s end—of—
year storage content, similar to how PNCA
selects operating rule curves. Grand Coulee
and other storage projects are used to meet
The Dalles flow targets. Specific volumes of
releases are made from Dworshak, Brownlee,
and upper Snake River to try to meet Lower
Granite flow targets. Lower Snake River
projects are drawn down to near spillway

crest level for 4 1/2 months. Specific spill
percentages are established at run—of—river
projects to achieve no higher than 120 per-
cent daily average total dissolved gas. Fish
transportation is assumed to be eliminated.

e SOS 9b (Adaptive Management) establishes
flow targets at McNary and Lower Granite
based on runoff forecasts. Grand Coulee
and other storage projects are used to meet
the McNary flow targets. Specific volumes of
releases are made from Dworshak, Brownlee,
and the upper Snake River to try to meet
Lower Granite flow targets. Lower Snake
River projects are drawn down to minimum
operating pool levels and John Day is at
minimum irrigation pool level. Specific spill
percentages are established at run—of—river
projects to achieve no higher than 120 per-
cent daily average for total dissolved gas.

¢  SOS 9c (Balanced Impacts Operation)
draws down the four lower Snake River
projects to near spillway crest levels for 2 1/2
months during the spring salmon migration
period. Full drawdown level is achieved on
April 1. Refill begins after June 15. This
alternative also provides 1994—98 Biological
Opinion flow augmentation (as in SOS 2d),
IRC operation at Libby and Hungry Horse, a
reduced flow target at Lower Granite due to
drawdown, limits on winter drafting at Albeni
Falls, and spill to achieve no higher than 120
percent daily average for total dissolved gas.

4.1.7 SOS PA-Preferred Alternative

This SOS represents the operation recommended
by NMFS and USFWS in their respective Biologi-
cal Opinions issued on March 1, 1995. SOS PA is
intended to support recovery of ESA—listed
species by storing water during the fall and winter
to meet spring and summer flow targets, and to
protect other resources by managing detrimental
effects through maximum summer draft limits, by
providing public safety through flood protection,
and by providing for reasonable power genera-
tion. This SOS would operate the system during
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the fall and winter to achieve a high confidence of
refill to flood control elevations by April 15 of
each year, and use this stored water for fish flow
augmentation. It establishes spring flow targets
at McNary and Lower Granite based on runoff
forecasts, and a similar sliding scale flow target at
Lower Granite and a fixed flow target at McNary
for the summer. It establishes summer draft
limits at Hungry Horse, Libby, Grand Coulee, and
Dworshak. Libby is also operated to provide
flows for Kootenai River white sturgeon. Lower
Snake River projects are drawn down to minimum
operating pool levels during the spring and sum-
mer. John Day is operated at minimum operating
pool level year—round. Specific spill percentages
are established at run—of—river projects to
achieve 80—percent FPE, with no higher than
115—percent 12—hour daily average for total
dissolved gas measured at the forebay of the next
downstream project.

4.1.8 Rationale for Selection of the Final
SOSs

Table 4—2 summarizes the changes to the set alter-
natives from the Draft EIS to the Final EIS.

SOS 1a and 1b are unchanged from the Draft EIS.
SOS 1a represents a base case condition and
reflects system operation during the period from
passage of the Northwest Power Planning and
Conservation Act until ESA listings. It provides a
baseline alternative that allows for comparison of
the more.recent alternatives and shows the recent
historical operation. SOS 1b represents a limit for
system operation directed at maximizing benefits
from development—oriented uses, such as power
generation, flood control, irrigation and naviga-
tion and away from natural resources protection.
It serves as one end of the range of alternatives
and provides a basis for comparison of the impacts
to power generation from all other alternatives.
Public comment did not recommend elimination of
this alternative because it serves as a useful mile-
post. However, the SOR agencies recognize it is

unlikely that decisions would be made to move
operations toward this alternative.

In the Draft EIS, SOS 2 represented current opera-
tion. Three options were considered. Two of these
options have been eliminated for the Final EIS and
one new option has been added. SOS 2c continues
as the No Action Alternative. Maintaining this
option as the No Action Alternative allows for
consistent comparisons in the Final EIS to those
made in the Draft EIS. However, within the
current practice category, new operations have been
developed since the original identification of

SOS 2¢. In 1994, the SOR agencies, in consultation
with the NMFS and USFWS, agreed to an opera-
tion, which was reflected in the 1994—98 Biological
Opinion. This operation (SOS 2d) has been mod-
eled for the Final EIS and represents the most
“current” practice. SOS 2d also provides a good
baseline comparison for the other, more unique
alternatives. SOS 2a and 2b from the Draft EIS
were eliminated because they are so similar to

SOS 2c. SOS 2a is identical to SOS 2c except for
the lack of an assumed additional 427 KAF of water
from the upper Snake River Basin. This additional
water did not cause significant changes to the effects
between SOS 2a and 2c. There is no reason to
continue to consider an alternative that has impacts
essentially equal to another alternative. SOS 2b is
also similar to SOS 2c, except it modified operation
at Libby for Kootenai River white sturgeon. Such
modifications are included in several other alterna-
tives, namely SOS 2d, 9a, 9c, and the Preferred
Alternative.

SOS 3a and 3b, included in the Draft EIS, have
been dropped from consideration in the Final EIS.
Both of these alternatives involved anadromous fish
flow augmentation by establishing flow targets based
on runoff forecast on the Columbia and Snake
Rivers. SOS 3b included additional water from the
upper Snake River Basin over what was assumed for
SOS 3a. This operation is now incorporated in
several new alternatives, including SOS 9a and 9b.
Public comment also did not support continued
consideration of the SOS 3 alternatives.
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Table 4-2. Summary of Alternatives in the Draft and Final EIS

Draft EIS Alternatives

Final EIS Alternatives

SOS1 Pre—ESA Operation
SOS 1a Pre—Salmon Summit Operation
SOS 1b  Optimum Load Following Operation

SOS 2 Current Practice

SOS 2a Final Supplemental EIS Operation

SOS 2b Final Supplemental EIS with Sturgeon
Operations at Libby

SOS2c Final Supplemental EIS Operation —
No—Action Alternative

SOS3 Flow Augmentation

SOS 3a Monthly Flow Targets

SOS 3b Monthly Flow Targets with additional
Snake River Water

SOS 4 Stable Storage Project Operation

SOS 4al Enhanced Storage Level Operation

SOS 4a3 Enhanced Storage Level Operation

SOS 4b1 Compromise Storage Level Operation

SOS 4b3 Compromise Storage Level Operation

SOS 4c Enhanced Operation with modified
Grand Coulee Flood Control

SOS 5 Natural River Operation

SOS 5a Two Month Natural River Operation

SOS 5b Four and One Half Month Natural River
Operation

SOS 6 Fixed Drawdown

SOS 6a Two Month Fixed Drawdown Operation

SOS 6b Four and One Half Month Fixed
Drawdown Operation

SOS 6¢c Two Month Lower Granite Drawdown
Operation

SOS 6d Four and One Half Month Lower
Granite Drawdown Operation

SOS 7 Federal Resource Agency Operations
SOS 7a Coordination Act Report Operation
SOS 7b Incidental Take Statement Flow Targets
SOS 7c  NMFS Conservation Recommendations

Bold indicates a new or revised SOS alternative

SOS1
SOS 1a
SOS 1b

SOS 2
SOS2c

SOS 2d

SOs 4
SOS 4¢c

SOS 5
SOS 5b

SOS 5¢

SOS 6
SOS 6b

SOS 6d

SOS 9

SOS 9a
SOS 9
SOS 9¢

Pre—~ESA Operation
Pre—Salmon Summit Operation
Optimum Load Following Operation

Current Practice

Final Supplemental EIS Operation —
No—Action Alternative

1994-98 Biological Opinion Operation

Stable Storage Project Operation
Enhanced Operation with modified
Grand Coulee Flood Control

Natural River Operation

Four and One Half Month Natural River
Operation

Permanent Natural River Operation

Fixed Drawdown

Four and One Half Month Fixed Drawdown
Operation

Four and One Half Month Lower Granite
Drawdown Operation

Settlement Discussion Alternatives
Detailed Fishery Operating Plan
Adaptive Management

Balance Impacts Operation

SOS Preferred Alternative
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SOS 4 originally included 5 options in the Draft EIS.
They were similar in operation and impact. In SOS
4a and 4b, the primary feature was the use of Bio-
logical Rule Curves for Libby and Hungry Horse
reservoirs. SOS 4c also included these rule curves
but went further by optimizing the operation of the
other storage projects, particularly Grand Coulee
and Dworshak. For the Final EIS, the SOR agencies
have decided to update the alternative by substitut-
ing the IRC for the Biological Rule Curves and by
eliminating SOS 4a and 4b. The IRCs are a more
recent, accéptable version of minimum elevations for
Libby and Hungry Horse. Significant public com-
ment in support of this alternative with IRCs was
received. Similar to SOS 2 above, SOS 4a and 4b
were not different enough in operation or impacts to
warrant continued consideration.

The Natural River (SOS 5) and the Spillway Crest
Drawdown (SOS 6) alternatives in the Draft EIS
originally included options for 2 months of drawdown
to the appropriate pool level and 4 1/2 months of
drawdown. The practicality of 2—month drawdowns
was questioned during public review, particularly for
the natural river. It did not appear that the time
involved in drawing down the reservoirs and later
refilling them provided the needed consideration for
other uses. Flows are restricted to refill the reser-
voirs at a time when juvenile fall chinook are migrat-
ing downstream and various adult species are return-
ing upstream. The 2 1/2 month drawdown strategies
(SOS 5a, 6a, and 6¢) have been dropped from the
Final EIS. However, 2 1/2 month spillway crest
drawdown at all four lower Snake projects is still an
element in SOS 9c, so the impacts associated with
this type of operation are assessed in the Final EIS.

A new option was added to SOS 5, namely SOS 5c.
This option includes natural river drawdown of the
lower Snake River projects on a permanent, year—
round basis. The Corps received comment on this
type of alternative during the review of Phase I of
the SCS, a reconnaissance assessment of potential
physical modifications for the system to enhance fish
passage. Many believe the cost for such modifica-
tion would be less than that required for periodic,
temporary drawdowns, which would require special-

ized facilities to enable the projects to refill and
operate at two different pool elevations.

SOS 7 Federal Resource Agencies Operations, which
included 3 options in the Draft EIS, has been
dropped from the Final EIS and replaced with an
alternative now labeled as SOS 9 that also has 3 op-
tions. SOS 7a was suggested by the USFWS and
represented the State fishery agencies and tribes’
recommended operation. Since the issuance of the
Draft EIS, this particular operation has been revised
and replaced by the DFOP (SOS 9a). The SOR
agencies received comment that the DFOP was not
evaluated, but should be. Therefore, we have in-
cluded this alternative exactly as proposed by these
agencies; it is SOS 9a. SOS 7b and 7c were suggested
by NMFS through the 1993 Biological Opinion. This
opinion suggested two sets of flow targets as a way of
increasing flow augmentation levels for anadromous
fish. The flow targets came from the Incidental Take
Statement and the Conservation Recommendation
sections of that Biological Opinion. The opinion was
judged as arbitrary and capricious as a result of legal
action, and these operational alternatives have been
replaced with other alternatives that were developed
through settlement discussions among the parties to
this lawsuit. SOS 7b and 7c have been dropped, but
SOS 9b and 9¢ have been added to represent opera-
tions stemming from NMFS or other fishery agencies.
In particular, SOS 9b is like DFOP but has reduced
flow levels and forgoes drawdowns. It is a modifica-
tion to DFOP. SOS 9c incorporates elements of
operation supported by the State of Idaho in its
“Idaho Plan.” It includes a 2 1/2—month spillway
crest drawdown on the lower Snake River projects
and several other elements that attempt to strike a
balance among the needs of anadromous fish, resi-
dent fish, wildlife and recreation.

Shortly after the alternatives for the Draft EIS were
identified, the Nez Perce Tribe suggested an opera-
tion that involved drawdown of Lower Granite,
significant additional amounts of upper Snake River
water, and full pool operation at Dworshak (i.e.,
Dworswak remains full year round). It was labeled
as SOS 8a. Hydroregulation of that operation was
completed and provided to the Nez Perce Tribe. No
technical response has been received from the Nez
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Perce Tribe regarding the features or results of this
alternative. However, the elements of this operation
are generally incorporated in one or more of the
other alternatives, or impose requirements on the
system or specific projects that are outside the range
considered reasonable. Therefore, this alternative
has not been carried forward into the Final EIS.

The Preferred Alternative represents operating
requirements contained in the 1995 Biological
Opinions issued by NMFS and USFWS on operation
of the FCRPS. These opinions resulted from ESA
consuitation conducted during late 1994 and early
1995, which were a direct consequence of the lawsuit
and subsequent judgement in Idaho v. NMFS. The
SOR agencies are now implementing this operating
strategy and have concluded that it represents an
appropriate balance among the multiple uses of the
river. This strategy recognizes the importance of
anadromous fish and the need to adjust river flows
to benefit the migration of all salmon stocks, as well
as the needs of resident fish and wildlife species at

- storage projects.

4.2 IMPACTS - FULL SCALE ANALYSIS

A full scale analysis was made for each of the 13
SOR operational options. Monetary impacts for
each alternative are presented in this section.

The impacts on reservoir pumpers who might be
impacted by each option are presented in two parts:
(1) The first part is for irrigation pumping associated
with commercial agriculture termed “commercial
irrigation”; and (2) The second part is for M&I
users, which includes pumpers who utilize reservoir
water for municipal and industrial purposes (M&I),
fish hatcheries, Corps of Engineers pumping for
recreation areas and wildlife habitat, and other uses.

Impacts on commercial irrigators have been identi-
fied for pumpers from reservoirs behind Grand
Coulee, Ice Harbor and John Day dams. Impacts
on M&I users have been identified for reservoirs
behind Ice Harbor, John Day, Lower Granite,
Lower Monumental, and Little Goose dams.

Discounting For Time Of Occurrence

Because SOR alternative strategics have different
implementation dates it was necessary to discount all
values to year 1 of the analysis, or 1995. Monetary
impacts are expressed as annual equivalent values
(present worthed and amortized) at both 7.75 per-
cent (the Federal discount rate) and 3.0 percent.

4.2.1 Impact of Reservoir Drawdown on
Commercial Irrigation

Impacts of SOR operational options on reservoir
pumpers classified as commercial irrigation was
analyzed for two categories of users; (1) Irrigators
receiving water from Grand Coulee; and (2) Entities
pumping water from the John Day and Ice Harbor

pools.
4.2.1.1 Grand Coulee

Water is pumped from Lake Roosevelt (Coulee) to
Banks Lake by Reclamation for use by irrigators
who belong to irrigation districts served by the
Federally constructed Columbia Basin Project.

As authorized by Congress and through appropriate
contracts with the irrigation districts, Reclamation,
among other provisions, delivers water to the dis-
tricts. The districts pay pumping costs based on
criteria established in the contract. The current
repayment rate (1993) is .95 mills per kwh
($.00095/kwh).

The irrigation pumping requirements at Coulee were
identified for each of the 13 SOR operational
options, which includes the Base Case (SOS1a), the
No Action Alternative (SOS2c), and the Preferred
Alternative. Chapter 3 describes the variables and
measurement standards used to model the pumping
requirement.

It was assumed that modification of the pumping
plant units at Coulee would not be required.

The existing annual irrigation pumping requirement
at Coulee and the repayment cost to pump the water
is approximately 969,000 mwhrs and $920,300 re-
spectively under the Base Case (SOSla). Table 4—-3
shows the annual pumping requirement in mwhrs
and the monetary valuation of that power at the
repayment rate for each of the 13 SOR operational
options.
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Alternative operating strategies have a relatively
minor effect on the irrigation pumping cost at
Coulee. This impact is illustrated in the graph in
Figure 4—1, The greatest impact occurs under
option SOS%a with an annual pumping cost of
$946,200, an increase of $25,900 over the Base Case.

4.2.1.2 |Ice Harbor and John Day

Commercial irrigation has been identified with 13
pumpers irrigating 36,389 acres (14,726 hectares)
from the Ice Harbor pool and 25 pumpers irrigating
139,500 acres (56,455 hectares) from the John Day
pool.

Chapter 3 contains the discussion of the measure-
ment standards and determinants of the increased
pumping cost. Supporting Section A contains addi-
tional information.

All estimates were discounted for time of plan
implementation to yield an annual equivalent value
at both 7.75 and 3.0 percent.

Proposed reservoir drawdowns on the Ice Harbor
and John Day pools impact the income of irrigators
by increasing the cost to own and operate pumping
plant systems located on or adjacent to the reservoir
pool. Increased cost include the capital cost neces-
sary to modify the pumping plant as well as the
increased annual operation and maintenance cost,
and the increased power cost due to greater lift
requirements (total dynamic head). Exhbit A con-
tains information on pumping plant modification
costs, including operating and power cost, as devel-
oped and furnished by the Corps of Engineers.

Tables 4—4 and 4—5 show estimates of the annual
equivalent increased pumping cost at 7.75 and 3.0
percent for each of the 13 SOR operating options
for the Ice Harbor and John Day pools respectively.
Alternatives are marked with either a “yes” or “no”
to indicate if pump modification and increased
operating cost are required.

Table 4-3. Grand Coulee - Irrigation Pumping Requirement — Annual Equivalent

Pumping Cost

(Irrigation pumping from Lake Roosevelt to Banks Lake)
(Federal Columbia Basin Project)

SOR Annual Megawatt Value of Energy Implementa- Annual Equivalent Value
Study Hours of at Repayment Rate tion
No. Pumping @ $.00095/kwh Date @ 3% @ 1.75%
SOSla 968,701 $ 920,300 1995 920,300 920,300
SOS1b 968,667 920,200 1995 920,200 920,200
SOS2c 959,254 911,300 1995 911,300 911,300
SOS82d 955,776 908,000 1995 908,000 908,000
SOS4c 939,874 892,900 1995 892,900 892,900
SOS5b 959,279 911,300 2010 911,300 911,300
SOS5¢ 959,279 911,300 2000 911,300 911,300
SOS6b 959,279 911,300 2005 911,300 911,300
SOS6d 959,279 911,300 2000 911,300 911,300
SO89a 995,961 946,200 2005 946,200 946,200
SOS9% 964,975 916,700 1995 916,700 916,700
SOS9¢ 965,614 917,300 2005 917,300 917,300
Pref. Alt 956,300 908,500 1998 908,500 908,500
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i i

Grand Coulee Irrigation Pumping
From FDR Lake to Banks Lake

Annual Pumping Cost
(Thousands)

ia 1b 2d 4¢c Sa Sb 9¢ PA Others
SOR Alternatives

Others = 2¢,
8b, 5S¢, 6b, 64

Figure 4-1. Grand Coulee Irrigation

Ice Harbor

Impacts on pumpers occur under SOS5b, SOS5c,
SOS6b, SOS9a and SOSYc. The greatest impact
occurs under SOS5¢ with an annual increase in
pumping cost of approximately $3.1 million, which is
equivalent to $84 per acre.

John Day

Impacts occur under SOS5b, SOS5¢c, SOS6b, SOS6d,
SOS9a, SOS9c, and the Preferred Alternative. The
greatest impact occurs under the Preferred Alterna-

tive with an annual increased pumping cost of $1.7
million, which is equivalent to $12 per acre.

4.2.2 Impacts on M&l Water Users — Pumpers

The impact on M&I users directly affected by reser-
voir drawdowns was analyzed in terms of the cost to
modify pumping plants and the associated increased
operating and power cost. These costs allow the
entities to continue pumping from the reservoir
pools, or otherwise operate their facilities, under
reservoir drawdown conditions as identified in the
hydroregs.
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Table 4-4. Ice Harbor Irrigation - Increased Annual Pumping Cost

SOR o Pump Annual Equivalent Value
Study Irrigated Modification Implementation @ 3% @ 7.75%
No. Required Date $000 $000

SOSla 36,389 no 1995 0 0
SOS1b 36,389 no 1995 0 0
SOS2c 36,389 no 1995 0 0
SOS2d 36,389 no 1995 0 0
SOS4¢c 36,389 no 1995 0 0
SOS5b 36,389 yes 2010 23054 1,443.8
SOS5¢ 36,389 yes 2000 3,164.7 3,0729
S0OS6b 36,389 yes 2005 1,3774 1,080.9
SOS6d 36,389 no 2000 0 0
SO89a 36,389 yes 2005 1,378.1 1,081.3
SOS89% 36,389 no 1995 0 0
S0OS89c 36,389 yes 2005 1,427.6 1,126.2
Pref. Alt. 36,389 no 1998 0 0

See Exhbit A for derivation annual equivalent values.

Table 4-5. John Day Irrigation - Increased Annual Pumping Cost

SOR poe Pump Annual Equivalent Value
Study Irrigated Modification Implementation @ 3% @ 7.75%
No. Required Date $000 $000

SOS1a 139,500 no 1995 0 0
SOS1b 139,500 no 1995 0 0
SOS2c 139,500 no 1995 0 0
SOS2d 139,500 no 1995 0 0
SOS84c 139,500 no 1995 0 0
SOS5b 139,500 yes 2010 1,013.8 650.7
SOS5¢ 139,500 yes 2000 1,375.0 13730
SOS6b 139,500 yes 2005 1,181.1 945.2
S0S6d 139,500 yes 2000 1,375.0 1,373.0
SOS9a 139,500 yes 2005 945.9 748.4
SOS9%b 139,500 no 1995 0 0
SOS89¢ 139,500 yes 2005 1,213.2 966.1
Pref. Alt. 139,500 yes 1998 1,540.2 1,663.7

See Exhbit A for derivation annual equivalent values.
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Impacts on M&I pumpers were identified at six
reservoir pools: Lower Granite, Lower Monumen-
tal, Little Goose, Ice Harbor, John Day. Minor
impacts on M&I and small tract irrigation were
identified at Grand Coulee but were not evaluated
further.

Table 4—6 shows the annual unadjusted increase in
pumping cost, the plan implementation dates, and
the increased annual equivalent pumping cost at 7.75
and 3.0 percent. Columns with a zero entry indicate
that pump modification and increase operating cost
was not required under that alternative. Exhbit A
contains additional information pursuant to the
development of data for increased pumping plant
cost.

Impacts on M&I pumpers was identified for SOR
options SOS5b, SOS5¢, SOS6b, SOS6d, SOS9a,
SOS9c, and the Preferred Alternative. Increased
annual equivalent pumping cost range from approxi-
mately $2.1 million for SOS5b to $4.7 million for
Preferred Alternative (@ 7.75 percent).

The basic reason the impacts are greatest for the
Preferred Alternative is that the John Day pool is
drawn down year—round rather than for 2 to 4.5
months.

Chapter 5, presents the comparison of alternatives
and the incremental impacts between the alterna-
tives and the Base Case (SOS1a) and the No Action
Alternative (SOS2c).

Table 4-6. Increased Annual Pumping Cost — M&l Pumpers 1/2/3
Annual Cost of Pump Modification Plus Operation, Maintenance, and Power

SOR Pump Annual Equivalent Value
Study Modification Implementation @ 3% @ 7.75%

No. Required Date $000 $000
SOSl1a no 1995 0 0
SOS1b no 1995 0 0
SOS2c no 1995 0 0
S082d no 1995 0 0
SOS4c no 1995 0 0
SOS5b yes 2010 3,256.9 2,111.0
SOS5¢ yes 2000 4,520.1 44838
SOS6b yes 2005 36173 29216
SOS6d yes 2000 4,126.2 4,1005
S0OS9%a yes 2005 3,616.0 2,920.6
SOS9% no 1995 0 0
S0OS9%¢ yes 2005 3,662.5 2,957.8

Pref. Alt. yes 1998 42734 4,670.3

lfSce Exhbit A for derivation of increased pumping costs.

zflmpacts on Grand Coulee M&I pumpers considered insignificant.

3/Annual cost includes amortization of pump modification cost, plus increased operation, maintenance,

and pumping power cost.
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CHAPTERS
COMPARISON OF ALTERNATIVES
5.1 OVERVIEW reservoir pumpers affected by SOR strategies with

This chapter presents the comparison of impacts
among alternatives. Accordingly, the incremental
differences or tradeoffs in the monetary value of
impacts between alternatives and the Base Case
(SOS1a) and the No Action Alternative (SOS2c) are
displayed for the Irrigation/M&I analysis. In order
to assist and facilitate decisions regarding operation
of the Federal Columbia River System, the incre-
mental changes or differences between alternatives
is displayed and the more significant impacts dis-
cussed.

52 SUMMARY
Annual monetary impacts on irrigation and M&I

drawdown proposals range from no change in pump-
ing cost to $6.3 million with the Preferred Alterna-
tive and to $8.9 million under SOS 5c. Pumping cost
reductions (negative values) reflect those alterna-
tives where pumping cost at Grand Coulee are
reduced over the Base Case (SOS1a) or the No
Action option (SOS2c). Incremental impacts for all
categories of users is represented graphically in
Figure 5—-1.

The $6.3 million annual increase in pumping cost
with the Preferred Alternative reflects the year—
round drawdown of John Day, which is significantly
influenced by the increase in costs for John Day
M&I users ($4.67 million) and for John Day irriga-
tion pumpers ($1.66 million).

Increased Annual Pumping Cost All Users
Irrigation and M&l Pumpers

(Millions)
e

Annual Equiv Costs @7.75 %

1 =

R S e e 1

1a1b20 2d4c‘5b506b6d9a9b90pﬁ
SOR Alternatives

Figure 5-1. Impacts - All Categories
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5.2.1 Commercial Irrigation — Grand Coulee

Analysis of the irrigation pumping requirement at
Grand Coulee indicates that SOR alternative oper-
ating strategies with drawdowns would have a rela-
tively minor effect on pumping. Some alternatives
have a lower irrigation pumping cost than the Base
Case or the No Action Alternative. The incremental
increase in pumping energy from the Base case
(SOS1a) to the alternative with the highest use is
approximately 3 percent —— or from 968,700 mwhs
(SOS1a) to 995,900 mwhrs in (SOS9a). The in-
creased pumping cost would be approximately
$25,900 annually.

Analysis of the hydroregs show alternative SOS9a
drafting FDR Lake to unprecedented levels during
the spring and summer, Consequently, during
certain months of critical water years irrigation
deliveries from Banks Lake may not be fully met.
This is because pumping from FDR Lake to Banks
Lake cannot keep up with peak irrigation demand as
the efficiency of the pumping units decrease as the
level of FDR Lake goes down.

In addition to those months when irrigation demand
cannot be fully met under SOS9a, it should be noted
that during critical water periods the pumping units
are operating for extended periods of time and at
head differentials greater than historical levels. The
amount of increased wear on the pumping units at
these operating levels is unknown and is a concern
to project operators. The loss of farm income from
not meeting full irrigation demand and any increase
operation and maintenance expenses was not eva-
luated for alternative SOS9a.

In summary, with the exception of the above
discussion, the irrigation pumping impacts at Grand
Coulee would be relatively small.

Table 5—2 shows incremental change in the irriga-
tion pumping requirement at Grand Coulee. The
table shows the pumping cost for each option as well
as the incremental change (increase/decrease)
between the option and the Base Case (SOS1a) and
between the option and the No Action option
(SOS2c).

5.2.2 Commercial Irrigation — John Day and
Ice Harbor

Chapter 4 presented the impact on pumping cost for
the 13 SOR options. Pumping costs are increased
for those options with drawdown. In order to con-
tinue full crop production, pumping plants must be
modified and increased operation and power cost
incurred. These additional costs reduce farm in-
come over options without drawdown.

Increased pumping costs have been discounted for
time of occurrence based on the implementation
dates for the various options. The result is ex-
pressed as an annual equivalent value.

The discounting for time of occurrence can reduce
the values substantially from the unadjusted values
reflecting the time value of money, Impacts when
expressed on an annual equivalent basis tend to
mask the immediate impact on pumpers when a
drawdown is implemented. Entities must finance
the capital investment cost to modify their pumps as
well as to pay the increased annual O&M and power
cost out of current cash flow or retained earnings.
Irrigation pumpers, in particular, can not pass on the
increased cost. Some M&I pumpers could pass on
the cost in the form of increased rates to customers.
These entities tend to have a shorter time horizon
than the 100 year period used in this analysis, as well
as a different debt/capital structure.
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Table 5-1. Comparative Summary - All Users (Irrigation + M&I) Y

Incremental Annual Equivalent Impacts — All Pumpers
Study Between Alternative And:
No. Base Case No Action Alternative
SOSla SOS2c
$1,000 _7_’3' $1,000 3’3’
SOSla 0 9.0
SOS1b -1 8.9
SOS2c -9.0 s 0
SOS2d -123 -33
SOS4¢ —-274 —184
SOS5b 4,196.6 4,205.6
SOS5¢ 8,920.7 8,929.7
SOS6b 4938.7 4947.7
SOS6d 5,464.5 54735
S089a 4,776.2 4,785.2
SOS9% -3.6 54
SOS9¢ 5,047.1 5,056.1
Pref. Alt. 6,322.2 6,331.2

V' Includes: (1) Increased pumping cost at Grand Coulee; (2) Increased pumping cost for Ice Harbor and John
Day commercial irrigation pumpers; and (3) Increased pumping cost for M&1I users.

% Annual equivalent values at 7.75%.

E" A positive number indicates an increase in pumping cost, a negative number indicates an decrease in pump-
ing cost.
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Table 5-2. Grand Coulee - Incremental Annual Irrigation Pumping Cost
Incremental Pumping Cost
Between Alternative And: ¥
Study Annual Pump Cost No Action
No. @ Repay Rate Base Case Alternative

SOS1a SOSZc

$1,000 V $1,000 ¥
SOS1a 920,300 0 9.0
SOS1b 920,200 -1 89
SOS2c 911,300 -9.0 0
SOS2d 908,000 -123 -33
SOS4c 892,900 -27.4 -184
SOS5b 911,300 -9.0 0
SOS5¢c 911,300 -9.0 0
SOS6b 911,300 -9.0 0
SOS6d 911,300 -9.0 0
SOS9a 946,200 259 349
SOS% 916,700 -3.6 54
SOS9%¢ 917,300 =30 6.0
Pref. Alt. 908,500 -11.8 —-2.8

I/ Difference between Alternative Plan and SOS1a.
2 Difference between Alternative Plan and SOS2c.

3*' A positive number indicates an increase in pumping cost, a negative number indicates a decrease in
pumping cost.
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5.2.2.1 Ice Harbor ing cost increases are greater under SOS5c

Annual pumping cost increases range from $1.1
Five SOR options propose drawdowns of the Ice million under SOS6b, SOS9a, and SOS9c to $3.1
Harbor pool. They are SOS5b, SOS5¢, SOS6b, million under SOS5c. Table 5—3 is a comparison of
S$089a, and SOS9. Option SOS5c draws down the the increased pumping cost between alternative
Ice Harbor pool 95.7 feet (29.2 meter) during the plans and the Base Case and the No Action Alterna-
pumping season while other alternatives draw down tive. Figure 5—2 graphically illustrates the increased

the pool approximately 32 feet. Accordingly, pump- pumping cost for Ice Harbor.

|lce Harbor - Irrigation
Increased Pumping cost
35
R 3
K
N 2.5
®
@ & 2
C 9
=
3 = 1.8
U‘ L
L
[ 14
g No No
-E 0.5- Impact | |Impact
O- T T
b 6 6b 9a 9 PA Others
SOR Alternatives

Figure 5-2. Ice Harbor Irrigation
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Table 5-3. Annual Increase in Pumping Cost - Ice Harbor Irrigation

Incremental Increase in Pumping Cost
Study Between Alternative And: ) -
No. Base Case No Action Alternative
SOSla SOS2c
$1,000 f" $1,000 E
SOSla 0 0
SOS1b 0 0
SOS2¢ 0 0
50824 0 0
SOS4c 0 0
SOS5b 1,443.8 1,4438
SOS5¢ 3,072.9 3,0729
SOS6b 1,080.9 1,080.9
S0S6d 0 0
S0O89%a 1,081.3 1,081.3
SOS9% 0 0
SOS9c 1,126.2 1,126.2
Pref. Alt 0 0

Y Annual equivalent values at 7.75 percent.
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5.2.2.2 John Day

Seven SOR options propose drawdown of the John
Day pool. These are SOS5b, SOS5c, SOS6b, SOS6d,
S0S9a, SOS9c and the Preferred Alternative. The
essential difference between options as far as draw-
down is concerned, is the length of the drawdown
during the irrigation season. Drawdown proposals at
John Day result in relatively less monetary impacts
on a per acre basis than at Ice Harbor because the
drawdown is less —— 6.5 feet (2 meters) at John Day
versus up to 95.7 feet (29.2 meters) at Ice Harbor.
However, a greater acreage is irrigated from the

John Day pool, 139,500 acres versus 36,389 acres
(56,455 versus 14,726 hectares) from Ice Harbor.

Drawdowns of the John Day pool result in an in-
crease in pumping cost ranging from $651 thousand
to $1.7 million under the Preferred Alternative, or
$5 to $12 per acre respectively.

The $1.7 million increase under the Preferred Alter-
native reflects the year—round drawdown of John
Day. Table 5—4 is a comparison of the increased
pumping cost between options and the Base Case
and the No Action option. Figure 5—3 illustrates
the increased pumping cost for John Day.

John Day - Irrigation

Increased Pumping cost

1.8

1.6

1.4

1.2

0.8
0.6

0.4

Annual Equiv Cost @7.75 %
(Millions)

0.2

b Sc¢ 6b
SOR Alternatives

6d 98a 9c¢

INo
Impact |—

PA Others

Figure 5-3. John Day Irrigation
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Table 5-4. Annual Increase in Pumping Cost — John Day Irrigation

Incremental Increase in Pumping Cost
Study Between Alternative And: . _
No. Base Case No Action Alternative
SOSla SOS2¢c
$1,000 ¥ $1,000
SOSla 0 0
SOS1b 0 0
SOS2c 0 0
SOS2d 0 0
SOS4c 0 0
SOS5b 650.7 650.7
SOS5¢ 1,373.0 1,373.0
SOS6b 945.2 945.2
SOS6d 1,373.0 1,373.0
S0OS9a 748.4 748.4
SOS9% 0 0
SOS89c 966.1 966.1
Pref. Alt 1,663.7 1,663.7

Y Annual equivalent values at 7.75 percent.
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5.2.3 M&I Pumpers

Seven SOR options propose drawdowns of one or all
of the six reservoirs. These are SOS5b, SOS5c,
S0OS6b, SOS6d, SOS9a, SOS9c, and the Preferred
Alternative,

In addition to commercial irrigation, M&I pumpers
would be impacted by reservoir drawdowns at six
project pools. The reservoirs are those behind
Lower Granite, Lower Monumental, Little Goose,
Ice Harbor, John Day, and Grand Coulee dams.
The impact on these reservoir pumpers was eva-
luated by estimating the pumping plant modification
cost plus the increased annual operation, mainte-
nance, and pumping power cost. These estimates
were presented in chapter 4, Alternatives and Their
Impacts,

Drawdowns at the six reservoirs result in annual
equivalent pumping cost increases (including modifi-
cation) ranging from $2.1 million under SOS5b to
$4.7 million annually under the Preferred Alterna-
tive. The increased pumping cost for the Preferred
Alternative reflects the relatively high modification
and pumping cost for the John Day M&I pumping
stations. Table 5—5 is a comparison of the incre-
mental increases in pumping cost between alterna-
tive plans and the Base Case and the No Action
Alternative. Figure 5—4 illustrates the incremental
increases in annual equivalent pumping cost.

As with irrigation, discounting for time of occur-
rence and expressing the value as an annual
equivalent with a 100 year period of analysis, tends
to mask the immediate impact on individual entities
when a particular drawdown option is implemented.

M&l Users

Increased Pumping cost

P
L

@
[4)]

Annual Equiv Cost @7.75 %
(Millions)
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SOR Alternatives

PA Others

Figure 5-4. M&I Pumpers
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Table 5-5. Increased Annual Equivalent Pumping Cost — M&! Pumpers V%

Increase in Pumping Cost
Study Between Alternative And: _ '
No. Base Case No Action Alternative
SOSl1a SOS2c
$1,000 V $1,000 V
SOSla 0 0
SOS1b 0 0
SOS2c 0 0
SOSs2d 0 0
SOS4c 0 0
SOS5b 2,111.1 2,111.1
SOS5¢ 4,483.8 4,483.8
SOS6b 2,921.6 2,921.6
SOS6d 4,1005 4,1005
SOS9a 2,920.6 2,920.6
SOS9% 0 0
S0O89% 2,957.8 2,957.8
Pref. Alt 4,670.3 4,670.3

Y Annual cost includes: Amortization of modification cost, increased operation and maintenance, and the
increased pumping cost. Annual equivalent values at 7.75%

3’ Modification of pump facilities for pumpers on Lower Granite, Lower Monumental, Little Goose, Ice

Harbor, and John Day.

5.3 ECONOMIC VIABILITY OF IRRIGATION
AND M&I PUMPING OPERATION UNDER
DRAWDOWN SCENARIOS

Estimates of pump modification cost and the in-
creased operation, maintenance and power costs
were made using the best available information.
Information from engineering consultants with
hands—on knowledge of designing and installing
river pumping systems was utilized in the analysis.

Operation and maintenance costs were increased
over customary engineering rates or charges for the
4 lower Snake reservoirs to reflect the additional
wear on pumps and motors because of the possibility
of increased sedimentation —— both deposited and

in suspension. However, irrigation and M&I pumps
have not historically been operated for extended
periods under drawdown situations. Accordingly,
there is some uncertainty as to the actual long term
impact on pumping operations.

Drawdown proposals, for example, range from
approximately 32 to 95.7 feet at Ice Harbor and 6.5
feet for John Day. In addition to the depth of
drawdown, the length of the pumping season and the
duration of the drawdown also affects pumping cost.
SOR alternatives propose drawdowns of 2.5 months,
4.5 months, and year—round.

The greater the drawdown the greater the increase
in pumping cost — resulting in a decrease in farm
income in the case of commercial irrigation. And, in
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the case of an M&I utility, the increase in cost is
added to the rate base and passed on to consumers.

5.3.1 Impact of Drawdown on Economic on
Viability of Irrigation Pumpers - Ice

Harbor and John Day

Commercial irrigation would only be affected by
drawdowns at Grand Coulee, Ice Harbor, and John
Day. The impact on irrigators receiving water from
FDR Lake (Coulee) is relatively small and was
presented in Chapter 5.2.1.

Chapter 4 showed 5 of the 13 alternatives for Ice
Harbor with increased pumping cost ranging from
$1.1 million to $3.1 million (SOS5c). which is equiva-
lent to $30 to $84 per acre. Seven of the 13 alterna-
tives for John Day showed increased pumping cost
ranging from $651 thousand up to $1.7 million for
the Preferred Alternative, which is equivalent to $5
to $12 per acre. John Day has a larger irrigated
acreage and smaller pumping cost increase than Ice
Harbor which results in a significantly lower cost per
acre. To facilitate comparison between categories of
farm inputs, pumping costs are normally expressed
on a per acre or per acre foot basis.

While it could be hypothesized that an annual cost
increase of $5 per acre could be accommodated by
most irrigators over the long run, a pumping cost
increase of $84 per acre is a significant impact to the
viability of individual farming operations. Other
things being equal, the impact on Ice Harbor irriga-
tors is more severe than on John Day irrigators.

As an illustration of the relative significance of the
pumping cost increase under the “worst case” sce-
nario,based on crop enterprise studies for the area,
an $84 per acre cost increase in pumping cost repre-
sents the following percentage of the estimated
variable crop production cost for representative
crops: alfalfa — 33.7%, potatoes — 4.9%, wheat —
45.5%, com — 23.2%, and apples — 3.7%.

Irrigation pumpers at these reservoirs, like other
farmers, have little capability to pass pumping cost
increases on to consumers. Accordingly, in the
short—run, and in the absence of direct reimburse-
ment from other sources, the increase in pumping

cost could be expected to come from operating
income in the form of a reduced return to operator
labor, management, or capital investment.

In the long—run, irrigation farming, like any enter-

prise, must earn a return sufficient to keep resources
(land, labor, capital, and management) in production
—— compared to returns in alternative investments.

Irrigation Crop Production Criteria

Individual irrigators have varying production cost
and profitability based on differences in their capital
structure (debt—equity relationships), crop produc-
tion cost, cropping, yields, as well as exogenous
variables. As such, there would be a range in varia-
tion as to how individual irrigators would respond to
increased pumping cost.

Production theory indicates that in the short run,
producers must cover variable cost in order to
continue their operations. In the long run, however,
all costs (fixed and variable) must be covered.
Under drawdown situations irrigators must obtain
financing capability to cover short term operating
loans and finance the pump modification cost itself,
and over time continue to replace capital assets,
such as tractors, sprinkler systems. etc.

The following responses, or a combination thereof
could be expected under drawdown situations,
depending on the relative magnitude of the increase
in pumping cost.

a. Continue to operate and accept a lower
return to operator labor, management, and
equity capital. And possibly make internal
changes in the production mix and crop mix
to increase production efficiencies.

b. Sell the irrigated farmland, possibly at a lower
price. In which case the farm value will be
recapitalized at a lower value so that
expected returns equates with costs.

c. Lease out the farm to other operators. which
assumes the new operator has a lower
capitalization structure and/or a higher
operating profit margin.

1995
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d. Consolidate operations with other farmers
with the goal of achieving greater production
efficiencies.

e. Return some or all of farm to dryland farming
or grazing.

Changes in Crop Production Practices

Observation of typical irrigation pumpers on the Ice
Harbor and John Day pool indicate an already high
level of irrigation application technology, capital
investment, and production practices. Also, due to
the nature of the soils in the mid—Columbia area,
crop rotation requirement for potatoes and vegeta-
bles, and above average water delivery cost, the
cropping flexibility is somewhat limited. However,
in the long—run things can change, as evidenced by
the relatively recent introduction of growing hybrid
poplar trees for wood pulp production under irriga-
tion in the mid—Columbia area..

Discussions with agricultural economists in the PNW
and the results of price —elasticity of demand studies
for electricity in the PNW indicate that in the
short—run irrigators would not make significant
changes in cropping or the input mix in response to
increased pumping cost.

It is recognized that in the long—run irrigators may
respond to any increase in production cost, including
pumping cost, by changing their agronomic practices,
cropping patterns, and adopting different technolo-
gies, including water application amounts. These
changes occur over time in an ongoing attempt to
optimize their position on the production function.

This is especially relevant for larger changes in cost
that may trigger or induce changes in the production
mix and cropping pattern. An increase in pumping
costs would be one of the changes that would induce
such changes in the production mix and cropping
patterns. Discussion with agricultural economists in
the PNW confirm that these production mix and
cropping changes will occur faster and to a greater
extent given larger increments of change in produc-
tion cost than for smaller ones. Price elasticity of
demand studies indicate that in the short—run
farmers are relatively unresponsive to external
changes in production cost (elasticity less than 1.0).

In other words, a 10 percent increase in electrical
pumping rates would lead to a less than 10 percent
decrease in the demand for electricity.

A joint study conducted by Northwest Economic
Associates and Washington State University indicate
electricity price elasticities for the short—run of
—.49 as the regional average, and for the long—run
price elasticities varied from .66 to —1.32 with a
weighted regional average of —.81. Both estimates
were made using an econometric model. The study
also estimated price elasticity of demand for electric-
ity by PNW irrigators using a mathematical program-
ming model. The results of the programming model
indicated that the short—run demand for electricity
by irrigators is inelastic (low elasticities). Also, the
elasticities for small price increases (0—33%) are
lower in absolute values than those for large price
increases (34—100%). The elasticity at the lowest
price increase for the region was estimated at —.14,
with state—level elasticities ranging from —.08 for
Washington to —.33 for Montana.

Accordingly, a 95+ foot drawdown at Ice Harbor is
likely to induce a greater change in the production
mix and cropping patterns and in the overall owner-
ship patterns and capital structure of operators than
the 6.5 foot drawdown at John Day, other things
being equal.

The Preferred Alternative proposes a 6.5 foot draw-
down of John Day which impacts irrigation and M&I
pumper from that reservoir. The 4 lower Snake
reservoirs are only drawn down to within the normal
operating range of pumps, —— no pumping cost
impacts were identified. The monetary impacts on
John Day irrigation and M&I pumpers was pres-
ented in chapters 4 and 5. The response of individu-
al irrigation pumpers to pumping cost increases
under the Preferred Alternative depends on the
capital/debt structure and the crop production
efficiency of the individual. And as previously
discussed, the impact on John Day pumpers would
not be as great as on Ice Harbor irrigators under
SOS5c. Any response by irrigation pumpers to an
increase in pumping cost is played out in a dynamic
environment interacting with other variables like
commodity markets and production cost conditions
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in the PNW, the nation, and indeed in the world
market.

5.4 MITIGATION FOR IMPACTS ON
IRRIGATION AND M&! PUMPERS

As discussed in the above sections, several SOR
alternatives would adversely impact irrigation pump-
ing from reservoir pools behind John Day, Ice
Harbor, and Grand Coulee, and M&I pumping from
John Day and the 4 lower Snake River projects.
Under the Preferred Alternative, only irrigation and
M&I pumpers on the John Day pool would be
affected.

Methods or ways to avoid or lessen the impact on
irrigation and M&I pumpers is referred to as mitiga-
tion. Irrigation pumpers, in particular, have little or
no opportunity to pass on the increased cost to
customers or other users. Therefore, in reality, the
only way to mitigate is for other entities to assume
the increased cost. Several of the impacted commer-
cial M&I pumpers may be able to pass on the in-
creased cost in the form of rate increases or product
prices. Non commercial M&I pumpers, like the
Corps of Engineers wildlife irrigation systems, and
public parks, would seek additional appropriations.
In which case, the particular state or national tax-
payers assume the cost.

It is not the purpose of this section to recommend
specific mitigation. However, if mitigation is recom-
mended as part of the EIS Record of Decision the
question becomes one of how to externalize or pass
on the increased cost, and who should be required to
participate.

If the increased pumping cost are externalized and
paid for by others, such as system electrical ratepay-
€r1s or taxpayers, then pump owners are essentially
insulated from the cost increase, and the associated
indirect impacts affecting changes in cropping pat-
terns, irrigation technology, on—farm work force,
etc.

The dynamics and interrelationship of crop produc-
tion costs and cropping patterns, crop practices, and
the farm income position was discussed in Part 5.3.

Of course, in the long—run, exogenous variables can
also effect cropping patterns and practices.

If the pump modification and increased operating
costs are assumed by irrigation pump owners, the
increased production cost could induce changes in
cropping patterns, irrigation technology, on farm
work force, and agrinomic practices in varying
degrees.

5.4.1 Adverse Effects on Ilrrigation Pumpers

The relative importance and affects of pumping cost
increases (pump modification and pumping) on farm
profitability was discussed in Part 5.3. Adverse
effects for potential mitigation are discussed as
follows.

Grand Coulee (FDR Reservoir)

The irrigation pumping cost differences among SOR
alternative plans is relatively small. In comparison
to the Base Case, irrigation pumping cost under
some alternatives is actually reduced, including the
Preferred Alternative. Accordingly, it is assumed
that mitigation to irrigators is not required.

However, as discussed in section 5.2.1 if a Grand
Coulee operation other than the Preferred Alterna-
tive is implemented, there is concern by project
operators of the operability of the pumping units at
Coulee. Under SOS 9a for example, the pumping
units at Coulee are operated at the head differen-
tials and for extended periods of time. Although
pump modification was not considered necessary,
operators are concerned about the possibility of
increased wear and the ability to meet full irrigation
demand during the peak season of critical water
years is uncertain.

John Day

Presently, there are 139,500 acres irrigated from the
John Day pool. Pumping cost increases for those
SOR alternatives with drawdown range from $5 to
$12 per acre, which is the annual equivalent cost of
pump modification and the increased annual opera-
tion, maintenance, and power cost. The largest
increase in pumping cost is under the Preferred
Alternative with a pumping cost increase of $12 per
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acre on an annual equivalent basis (@7.75 %). It
was assumed that a $12 per acre cost increase would
not, by itself, significantly change cropping patterns
and practices. The more significant and immediate
impact is the initial pump modification investment
required to maintain operability under drawdown
conditions.

Ice Harbor

Presently, there are 35,389 acres irrigated from the
Ice Harbor pool. Pumping cost increases for those
SOR alternatives with drawdown range from $30
to $84 per acre on an annual equivalent basis
(@7.75 %). There is no drawdown of the Ice Har-
bor pool under the Preferred Alternative. With a
$84 per acre cost increase under other alternatives,
several potential changes in irrigation farming
operations may occur, including the possible rever-
sion of some farms to dryland farming. These
scenarios were detailed in Part 5.3.

As the Preferred Alternative does not propose
drawdown of Ice Harbor, irrigation pumpers are not
directly affected.

For both John Day and Ice Harbor, if an alternative
with drawdown is selected, adverse impacts on
irrigation pumpers could be fully avoided by assign-
ing the pump modification cost and the increased
operation, maintenance, and power costs to other
entities. Impacts could be lessened by requiring
other entities to assume the pump modification cost.

5.4.2 Adverse Effect on M&I Pumpers

M&I pumping is by local water systems, golf courses,
fish hatcheries, sand and gravel companies, and
government agencies operating parks and irrigating
wildlife areas. It is assumed that these operations
will continue under drawdown alternatives.

The Preferred Alternative proposes drawdown of
John Day only, and not the four lower Snake River
projects.

Adverse effects on commercial M&I pumpers could
be avoided by assigning the pump modification cost
and increased operation, maintenance, and power
costs to other entities. Adverse impacts on non
commercial M&I pumpers would probably be com-
pensated for by seeking additional appropriations
from local, state, and national governments.
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CHAPTER 6

LIST OF PREPARERS

Irrigation and M&I interests were represented by a
31 member team know as the “Irrigation and M&I
Work Group.” The Work Group included people
with a wide array of experience and interest in
irrigation and M&I water supply. Most of the Work
Group consisted of agricultural economists, irriga-
tion water management and utilization specialists,
and agricultural engineers. The members of the
Irrigation/M&I Work Group are listed in table 6—1.

The appendix was written under direction of the
Irrigation/M&I Work Group Coordinator. Informa-
tion on irrigated acreages, irrigation water diver-
sions, and net irrigation depletions was provided by

the AG Crook Company, under contract with BPA.
Work Group members provided valuable input in
scoping and defining the analysis, formulation, and
screening of irrigation/M&I alternatives, evaluation
of potential irrigation alternatives as possible inclu-
sion into the final SOR alternative operating strate-
gies, scoping and defining the analysis for full scale
analysis of the selected operating strategies, and
technical review of the appendix.

Individuals directly responsible for preparing this
appendix, including those providing major input
and review are shown in table 6—2.

Table 6-1. Members of Irrigation/M&l Work Group

Aillery, Marcel
Economic Research Service
US Dept Agriculture

Brockway, Charles, Dr.
University of Idaho
Research & Extension Center

Cawlfield, Larry

Detering, Stan, RPCB
Bonneville Power Administration

Erickson, Dick

Ley, Tom

Washington State University
Lufkin, Thom

Water Resources Dept.
Washington Dept. of Ecology

McDonald, Frank
US Army Corps of Engineers

Miller, Elouise
Columbia River Inter—Tribal
Fish Commission

East Columbia Basin Irrigation Dist Newsom, Michael

Garrison, Karen

Bonneville Power Administration

Natural Resources Defense Council Norris, Barry

Graham, Dan, Dr.

Johns, Eldon, D-5752
US Bureau of Reclamation

Kaumheimer, Dave
US Fish and Wildlife Service

Kitchin, Debbie
Northwest Power Planning Council

Lawson, Chris E.
Ebasco Environmental

Oregon Water Resource Dept.

Powers, Allen
US Bureau of Reclamation

Reiners, Allen
Work Group Coordinator
US Bureau of Reclamation

Robertson, Alan
Idaho Dept. Water Resources

Roush, Eldon

Sarantitis, Barbara
National Marine Fisheries Service

Shank, Bob, PG

Bonneville Power Administration
Tominaga, Lynn

Idaho Water Users Assoc.

Trefry, Stu
Washington Dept. Agriculture

Trimmer, Walter L., Dr.
Oregon State University
Dept. of Agricultural Engineering

Turner, Robert
Washington Department of
Fisheries

Ward Phil Asst. Director
Oregon Dept. of Agriculture

Weber, Edward E.
Oregon Dept. of Agriculture

Westeson, Jerry, Dr.
Montana State University
Civil & Agriculture Engineering

Ziari, Fred
IRZ Consulting
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Table 6-2. List of Preparers and Contributors

SupervisorHydrology

M.S. Agricultural Engineering

Name Education/Years of Experience and Expertise Role In Preparation
Experience
Bonneville Power Administration
Bob Shank B.S. Biology Multipurpose resource planning | Scoping and formulation of
MRP Environmental Science | and evaluation. NEPA inigation altematives.
11 years compliance Appendix scoping and review.
Corps of Engineers
Jim Fredericks B.S. Economics Economic analysis of water Increased pumping costs for
Economist 6 years resources development imgation and M&! pumpers.
projects. Appendix analysis/review.
Appendix wiiting.
Frank McDonald M.S. Industrial Engineering Economic analysis of water Fommulation of imgation
Regional Economist resources development altematives.
Professional Engineer 19 projects.
years
Individual
Dick Erickson Manager, East Columbia Imgation System Management | Inigation data — water use and
Basin I.D., B.S. Agricultural Maintenance and operations. acreages fomulation of imigation
Engineering Professional, Public Administration. altematives.
Engineer 19 years
State of ldaho
Dr. Charles Brockway B.S. Civil Engineering Hydrology — Ground-water and | Hydrology — Snake River Basin.
University of Idaho Research | M.S. Civil Engineering surface water systems. Water | Formulation of inigation
and Extensions Ph.D. Water Resource Systems — design, evaluation, | altematives.
Engineering and management.
31 years
Alan Robertson, IDWR B.S. Hydrology — surface and ground | Hydrology of Imigation.

water. Inigation.

Fomulation of imgation
altematives.

US Bureau of Reclamation

Allen Reiners B.S. Agicultural Economics | Economic Justification Analysis | Imigation and M&! Work Group
Economist M.S. Agricuitural Economics | — Financial Analysis Repayment | Coordinator
27 years and Contracts Economics Work Group
Appendix preparation and writing.
Harold Ward B.S. Agricultural Economics | Economic Justification Analysis | Inigation and M&! Work Group
Economist M.S. Agricultural Economics | — Water Resources Financial Coordinator (retired)
37 years Economics Work Group Appendix
wiiting. Retired December 1992.
Hany Taylor B.S. Civil Engineering Water Operations — Hydrology | Operation Studies Grand Coulee
Engineer 22 years Pumping Requirements
Eldon Johns MS Agricuiltural Hydrology Water Rights — Inigation Water Rights, Technical Review
SNAG. Appendix writing.
Allen Powers B.S. Natural Resources Water Management imigation Management. Appendix
Management, M.S. Earth Review.
Science Education
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CHAPTER7
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