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SAVING SNAKE RIVER WATER AND SALMON

tured to insulate them from political influences, ISG's purpose was to ana-
lyze the science underlying the Council's fish and wildlife program and
suggest a scientific conceptual foundation for the program." 2 In 1996, ISG
issued its report, which criticized the Council's program for lacking a co-
herent conceptual foundation, and recommended a program grounded on
what it called "normative river conditions," or the restoration of ecological
processes consistent with the needs of native fish and wildlife species." 3

The scientists faulted salmon restoration efforts for relying on failed tech-
nological fixes, like hatcheries and artificial transport of juvenile salmon,
and suggested that it was unlikely that technology would ever substitute
for a natural river system."14 ISG noted that these technologies were
adopted with little or no scientific study and recommended that in the
future such measures should bear the burden of proof, being implemented
only after intensive evaluation. 115

The report concluded that "[a]vailable evidence is not sufficient to
identify transportation as either a primary or supporting method of choice
for salmon recovery in the Snake River Basin."" 6 This conclusion was the
result of the scientists' finding that artificial transport cannot provide "the
minimum survival rates necessary for the maintenance of population

112 Beyond Parity, supra note 10, at 112.
113 RETURN TO THE RIVER, supra note 2, at xvii, 5; see also id. at 19 (defining a normative

ecosystem as one "which ensures we provide the essential ecological conditions and
processes necessary to maintain diverse and productive salmonid populations"). The ISG
Report confirmed the common sense proposition that fish need a river. Thus, in addition to
water, habitat diversity is critical to maintaining healthy populations. To supply the resili-
ency necessary to both avoid extinction and restore harvestable levels, stable core popula-
tions in prime habitat must be strong enough to support more transient satellite populations
in less-ideal habitat. Migrating juveniles thus require; for example, not a canal or a slow-
moving slack-water reservoir, but a complex system of backwater sloughs, channels, pools,
riffles, and rapids in which they can rest and feed. However, this "normative river" concept
does not envision a return to completely natural rivers, but rather decision making that uses
norms or standards that are based on those ecological attributes and processes characteris-
tic of productive salmonid-bearing large river systems throughout the world. See supra note
22 and accompanying text.

114 RETURN TO THE RIVER, supra note 2, at 5, 506.
115 Id. at 510.
116 Id. at 328. The report also cast doubt on the role of large-scale hatchery production.

Id. at 398. The Council has established a permanent scientific advisory body, now called the
Independent Scientific Advisory Board (ISAB). In August 1998, ISAB-acting on its own
initiative-released a report calling for protection of juvenile salmon in the Hanford Reach
from mortality due to hydro operations known as "power peaking." Independent Scientific
Advisory Board, Recommendation for Stable Flows in the Hartford Reach During the Time
When Juvenile Fall Chinook are Present Each Spring (visited Jan. 2, 1999) <http://
www.nwppc.org/98-5hanf.htm>. Operators often tailor flow releases from storage reservoirs
to coincide with daily 'periods of peak power demand. While such operations maximize
power generation and revenue, they cause stranding mortality of newly hatched juvenile
salmon. Stranding occurs because in the spring and early summer, after juvenile salmon
hatch, they tend to rest and feed in areas near the shorelines. Increased flows carry the fish
into shallow shoreline areas, where they can become trapped and die when the water sud-
denly recedes. Utilities-particularly the owners of private dams on the mainstem Columbia
below Chief Joseph Dam-oppose efforts to reduce power peaking because of consequent
reduction of power generation and revenue. Id.

1998] 1017



ENVIRONMENTAL LAW

levels.., let alone those survival rates necessary for rebuilding of salmon
populations." 1 7 Instead of barging juvenile salmon around the dams, the
ISG report called for restoration of river flows as close as possible to the
hydrograph that existed in the predam era and for maintenance and resto-
ration of mainstem spawning habitat like the undammed Hanford Reach
on the mid-Columbia, the last free-flowing stretch of the mainstem Colum-
bia or lower Snake Rivers. " 8 To accomplish mainstem habitat restoration,
ISG recommended permanent reservoir drawdowns, specifically sug-
gesting that the John Day or McNary Reservoirs be lowered to expose
alluvial reaches that historically supported salmon spawning." 9 The re-

117 RETURN TO THE RIVER, supra note 2, at 328.
118 Id. at xx, 509.

119 Id. at 268-69, 513. ISG's recommendation concerning lowering John Day Reservoir
was perhaps the most controversial recommendation in its report, prompting a "war of
words" between the two Washington representatives on the Northwest Power Planning
Council and the irrigated agriculture community. Battle Lines Form Over John Day
Drawdown, NORTHWEST SALMON AND STEELHEAD RECOVERY REP. Mar. 7,1997, at 12. John Day

Reservoir, at 77 miles in length (almost the size of the reservoirs formed by the first three
lower Snake dams combined), has long been thought by many to be the single deadliest
place for downstream migrating smolts in the Columbia Basin, due to delayed travel time,
predation, water temperature, and passage problems. Id at 1. The Northwest Power Plan-
ning Council's 1994 program amendments included a measure calling for a drawdown to
minimum operating pool, an approximate 5-foot drawdown from current operations, and a
study of drawdown to spillway crest, another 47 feet lower. The Council's proposals were
premised on providing economic mitigation for affected users, such as irrigators, who would
need their pumps modified. 1994 AMENDED PROGRAM, supra note 19, at 5-32. NMFS also
included the minimum operating pool drawdown in its 1995 biological opinion on river oper-
ations and called for studies of deeper drawdowns to spillway crest and to natural river (90
feet below spillway crest). Beyond Parity, supra note 10, at 66-68. But the National Acad-
emy of Sciences concluded that the juvenile fish survival benefits of a drawdown to mini-
mum operating pool were too small. See supra note 105. As a result, Congress declined to
fund the economic mitigation the Council called for, Battle Lines Form Over John Day
Drawdown, supra, at 14, although there was some question as to why BPA could not fund
these measures without the need for a congressional appropriation. Beyond Parity, supra
note 10, at 67 n.291.

The ISG report changed the focus from improving smolt survival to improving main-
stem spawning habitat. The report noted that

[tihe upper portion of John Day pool which lies immediately below the confluence of
the Snake and Columbia Rivers, contains what was formerly a large alluvial reach that
served as a highly productive area for mainstem spawning chinook populations.
Populations in this area may have functioned as a metapopulation, and served as a
core to stabilize chinook production in the region. Restoration and revitalization of
the upper John Day pool as a free-flowing river segment might assist in the reestab-
lishment of chinook salmon production and metapopulation structure through stray-
ing and dispersal from the adjacent Hanford Reach chinook.

RETURN TO THE RIVER, supra note 2, at 268. The report did not recommend whether to pur-
sue a spillway crest or natural river drawdown, other than to suggest "[i]t is logical to note
that if normative conditions can be enhanced through drawdown of selected reservoirs to
spillway crest, then the 'natural river option'... would be likely to yield normative condi-
tions beyond that achieved by [spillway] drawdown." Id. at 268-69. A spillway crest
drawdown, which would allow retention of navigation, flood control, and about one-half
(roughly 1200 megawatts per year) of current power production (about 13% of the federal
power generated in the Columbia Basin), would drop reservoir levels about 40 feet, restoring
about 35 miles of spawning habitat at the upper end of the reservoir. But it would be expen-
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SAVING SNAKE RIVER WATER AND SALMON

port also noted that drawdowns of the lower Snake reservoirs would be
consistent with its normative river concept. 120 The scientists called atten-
tion to the restoration of mainstem habitat, rather than tributary habitat,
because it was the mainstem that historically supported metapopulations
of salmon, 12 1 and the scientists argued that restoration efforts should fo-
cus there.122 Restoring mainstem spawning habitat will require permanent
reservoir drawdowns. 123

G. The Idaho Department of Fish and Game Report, 1998

In May 1998, the Idaho Department of Fish and Game (IDFG) issued a
report on the causes of the decline of Idaho salmon and the available op-
tions for recovery.' 24 The report concluded that the primary cause of the
decline of Idaho salmon was the construction and operation of dams built
in the 1960s and 1970s. 125 The report also observed that the transportation
program "has not compensated for the dams and is unlikely to provide
recovery."' 26 IDFG called for the establishment of a two to six percent
sm'olt-to-adult survival standard for recovery 12 7 and embraced the in-

sive to accomplish, requiring a new navigation lock, revamping fish passage facilities, pow-
erhouse modifications, and channel dredging. Most estimates put the cost at around $1
billion and 10 to 15 years to complete. Battle Lines Form Over John Day Drawdown, supra,
at 15.

Because dwindling Snake River salmon stocks may not have the time to wait for imple-
mentation of a spillway crest drawdown, many advocate a drawdown of the John Day Reser-
voir to natural river level, as recommended in two of the options under the tribal restoration
plan. See supra note 109. A natural river drawdown would eliminate the costs associated
with retrofitting the dam but would also eliminate all of the roughly 1200 megawatts of
power the project produces, costing about $220-250 million per year. On October 1, 1998, the
Corps of Engineers began a year-long $3.3 million study of the economic costs and biological
benefits of spillway crest versus natural river drawdowns at John Day; the Corps plans ex-
tensive opportunities for public involvement. See U.S. Army Corps of Engineers, Portland
District, John Day Options Subject of Study (news release, Oct. 21, 1998); Barry Espenson,
John Day Drawdown Study Launched, COLUMBIA BASIN BuLL., (Oct. 30, 1998) <http:I/
www.nwppc.org/bull_20.htm>.

120 RETURN TO THE RIVER, supra note 2, at 269.
121 "Metapopulations are spatially-structured groups of local populations linked by disper-

sal of individuals .... Dispersal from neighboring local populations allows recolonization of
habitats where local extinction has occurred." Id. at 29-30, 76 (describing how salmonid
populations fit within the metapopulation concept).

122 Id. at 268-69, 513. The report noted that the Columbia Basin contains "few remaining
headwater salmon populations, many of which historically never were very productive." Id.
at 509. However, the Salmon and Clearwater Rivers, while tributary, are very large rivers and
their basins do possess large areas of productive habitat that could accommodate increased
salmon populations that improvements in the Snake and Columbia migration corridors
should produce. See supra note 2 (historical Snake River Basin salmon production).

123 The report did not endorse seasonal drawdowns because they would tend to concen-
trate predators and adversely affect shallow water habitats. RETURN TO THE RIVER, supra
note 2, at 268. Instead, it called for stabilizing daily flow levels to protect such habitats. Id. at
xxiv. Daily flows currently fluctuate to meet peak power demands. See supra note 116.

124 IDF&G, supra note 34.
125 Id. at 11.
126 Id. at 8.

127 Id. at 6.

10191998]



ENVIRONMENTAL LAW

dependent scientists' concept of a "normative river" as the best means to
achieve this standard. 128 The report observed that "[alvailable data pro-
vide no indication [the current transportation program] can sustain a 2-6%
smolt-to-adult survival" and noted that current operations also fail to meet
both 24- and 100-year survival standards. 129

With status quo not a viable option, the IDFG report considered two
available alternatives: an enhanced transportation program or restored
natural river flows. It rejected transportation for three reasons: 1) uncer-
tainties over the efficacy of untested surface collectors (which would be
at the heart of the program), 2) the fact that it would take over a decade
for surface collectors to be tested and installed, and 3) the fact that an
enhanced transportation program would doubtless require additional
Idaho storage water to flush salmon smolt through the reservoirs to col-
lection stations.'30 IDFG concluded that existing "data does not indicate
flow augmentation can provide enough survival benefits for recovery," cit-
ing Idaho's comments to NMFS claiming that "[h]istorical water velocities
cannot be attained with the current reservoirs, even using all reservoir
storage in the basin." 3 As a result, IDFG endorsed the natural river op-
tion, noting that it had "a high likelihood of meeting recovery standards" if
in fact barging has not compensated for the effects of the dams, which
IDFG determined it had not.'3 2 The report concluded that "the natural
river option is the best biological choice for recovering salmon and steel-
head in.Idaho. This assessment is logical, biologically sound, has the high-
est certainty of success and lowest risk of failure, and is consistent with
the preponderance of scientific data.' 133

H The PATH Preliminary Decision Analysis Report and Weight of
Evidence Workshop, 1998

The Plan for Analyzing and Testing Hypotheses (PATH) is an inter-
agency working group of twenty-five scientists created by NMFS's 1995
BiOp.' 34 The BiOp charged PATH with evaluating alternative models for
Snake River salmon recovery in order to help NMFS make its 1999. deci-
sion on continued transportation versus dam breaching on the basis of the
best scientific advice possible.1' 5 PATH is to review the scientific uncer-
tainties affecting salmon survival and "using expert judgment, based on all
existing evidence, to quantify the relative degree of belief in ... conflicting

128 Id. at 12.
129 Id. at 13.
130 Id. at 13-14.
131 Id. at 13.
132 Id. at 14, 15.
133 Id. at 16-17.
134 BiOp, supra note 12, at 6.
135 PLAN FOR ANALYZING AND TESTING HYPOTHESES (PATH): PRELIMINARY DECISION ANALYSIS

REPORT ON SNAKE RrVER SPRING/SUMMER CHINOOK (D.R. Marmorek & C.N. Peters eds., 1998)
[hereinafter PATH PRELIMINARY REPORT]; see Margaret Hollenbach, Preliminary PATH Re-
sults Favor Drawdown, COLUMBIA BASIN BULL., (Aug. 7, 1998) <http://www.nwppc.org/
bull_09.htm>.
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SAVING SNAKE RIVER WATER AND SALMON

hypothesis about the effects of management actions on stock perform-
ances."1 36 PATH studies follow structured scientific procedures developed
by scientific consensus and are peer reviewed.' 3 7 In a March 1998 report,
PATH scientists compared three alternatives under three computer mod-
els: 1) status quo, 2) maximum transportation without surface collectors,
and 3) natural river drawdown. 138 Under one computer model, Fish Leav-
ing Under Several Hypotheses (FLUSH), the natural river drawdown was
the best alternative, but the other model, Columbia River Salmon Passage
(CRiSP), found drawdowns to be the worst alternative.' 3 9

A revised analysis in August 1998, however, concluded natural river
drawdown was the best alternative for recovery in the long-run, with close
to one hundred percent likelihood of recovery over forty-eight-year and
one hundred-year time periods. 140 The CRiSP model remained considera-
bly more optimistic about short-term (twenty-four-year) recovery under
the transportation alternative than the FLUSH model (sixty-one percent
chance of meeting the survival standard versus a ten percent chance), but
it still found natural river drawdowns to be superior to transportation
(seventy-six percent chance of meeting the survival standard versus a
sixty-one percent chance). 14 1 The FLUSH model produced a much lower
probability of survival under the transportation alternative, with just a ten
percent chance of meeting- the survival standard in the short run (twenty-
four-year period), a twelve percent chance in the mid-term (forty-eight-
year period), and a thirty-seven percent chance in the long run (one hun-
dred-year period). 142

After analyzing the August 1998 PATH results, staff of IDFG deter-
mined that, in light of recent smolt-to-adult returns of transported fish of

136 See Margaret Hollenbach, PATH Asks for $40K to Finish Weighing of Evidence Pro-

cess, COLUMBIA BASIN BuLL., (June 5, 1998) <http://www.nwppc.org/bull_01.htm>.
137 See Margaret Hollenbach, PATH 1998 Report Due Out in December, COLUMBIA BASIN

BULL., (Oct. 30, 1998) <http://www.nwppc.org/bull_20.htm>.
138 PATH PRELIMINARY REPORT, supra note 135, at ii. PATH subsequently was asked to

evaluate maximum transportation with surface collectors; lower Snake drawdowns plus
John Day drawdown; and modifications to the lower Snake River dams which might in-
crease survival without drawdowns. Hollenbach, supra note 137.

139 PATH PRELIMINARY REPORT, supra note 135, at vi-vii, 59, 65. The FLUSH and CRiSP

models are passage models that predict passage survival rates for both in-stream and trans-
ported fish traveling from the head of Lower Granite Reservoir to the tail-race of Bonneville
Dam. PLAN FOR ANALYZING AND TESTING HYPOTHESES (PATH), PATH FINAL REPORT FOR FIscAL

YEAR 1998, 19 (D.R. Marmorek et al. eds., 1998) [hereinafter PATH FINAL REPORT]. The
FLUSH model-developed by the regions fishery agencies and Indian tribes-invariably pro-
duces results more favorable to in-river migration, while the CRISP model-developed by
the Bonneville Power Administration, with the assistance of the University of Washington-
often produces results which suggest that transportation produces higher survival of juve-
nile salmon. These tendencies stem from assumptions programmed into the models. For
example, CRiSP generally assumes lower in-stream survival rates for juvenile spring/summer
chinook than does FLUSH. Id. at 167.

140 Memorandum from PATH Planning Group to Implementation Team, Corrections to the

PATH Preliminary Report ix (Aug. 4, 1998) (on file with authors).
141 Id. at ix, tbl.E-1.
142 Id.
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less than one-half percent, survival rates remain four to twelve times be-
low that required for salmon recovery. 143 The staff concluded:

The natural river option is now the best biological choice regardless of
which aggregate hypotheses (model) is used. The natural river option is the
only recovery strategy that is robust for the fish under both aggregate hypothe-
ses and a variety of assumptions.... Under the natural river option, Snake
River fall chinook recovery could approach levels evident in the Hanford
Reach, which provides a highly productive fishery. 144

A report from a PATH "weight of the evidence" workshop held in Van-
couver, British Columbia in September 1998 provided what might be the
strongest scientific endorsement of breaching the lower Snake dams. The
weight of the evidence process, probably the most difficult chore of the
PATH scientists, is an attempt scientifically to assess competing models
and theories about alternative management actions on salmon survival. 14 5

Four PATH scientists, chosen because they had no direct links to the Pa-
cific Northwest, 146 concluded that breaching the lower Snake dams would
double the chances for recovering Snake River spring/summer chinook
populations within forty-eight years.147 According to the scientists,
breaching would improve recovery chances to seventy-nine percent from
the forty percent chance under current operations. 148 Barging all possible
fish would actually lower the chances of recovery to thirty-five percent. 14 9

The Chief of Fisheries for the Oregon Department of Fish and Wildlife
concluded that this report showed that the scientific debate was settled in
favor of breaching the dams; what remains, he suggested, was whether the
region was willing to pay the social and economic costs of breaching. 15 °

The final PATH report for 1998 confirmed that Snake River reservoir
drawdowns would give all salmon stocks the best chance of recovery. 151

The report concluded that natural river drawdowns would produce a one
hundred percent probability of recovering fall chinook, and a forty-seven

143 Idaho Dep't of Fish & Game, Salmon & Steelhead Recovery Update 2 (Aug. 13, 1998)
(on file with authors) (briefing from IDFG to the IFG Commission).

144 Id.
145 Hollenbach, supra note 136.
146 Jonathan Brinckman, Scientists Say Dam Removal Is Key, OREGONIAN, Oct. 1, 1998, at

B1.
147 Conclusions and Recommendations from the PATH Weight of Evidence Workshop,

Sept. 8-10, 1998, at 18-19 (unpublished report on file with authors).
.148 Id.
149 Id.

150 See Brinckman, supra note 146, at B6 (discussing a statement of Doug DeHart). The
Chairman of the Northwest Power Planning Council was quick to point out that the report
was limited to the science of recovering the Snake River salmon and did not address "other
species in the basin." He suggested that the Council would soon amend its fish and wildlife
program to incorporate a framework that would allow the weighing of "all relevant factors,
including the biology of multiple species, social and economic impacts." Northwest Power
Planning Council, News Release, Oct. 1, 1998 (quoting John Etchart). For the reasons we set
out in the conclusion, we do not think the development of such a multi-species framework
plan should serve as a reason to delay breaching the lower Snake River dams. See infra
notes 346-57 and accompanying text.

151 PATH FINAL REPORT, supra note 139, at 24.
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SAVING SNAKE RIVER WATER AND SALMON

to sixty-five percent chance of recovering spring/summer chinook, de-
pending on how soon dam breaching got underway. By contrast, the re-
port estimated the recovery chances under both current operations and
under a maximum transportation alternative at just fifteen to thirty-five
percent. 152

L Summary

These studies show that the emerging consensus of the scientific
community is that the centerpiece of current recovery efforts, the trucking
and barging of juvenile salmon, is a failure and will not restore popula-
tions of Snake River salmon. They also illuminate the growing scientific
agreement that modifying the dams and restoring more natural river con-
ditions by drawing down mainstem reservoirs is the best option to save
Snake River salmon.

IV. THE ECONOICS OF NATURAL RIVER DRAWDOWNS

Historically, there were four reasons for building dams: 1) flood con-
trol, 2) hydropower production, 3) irrigation and water supply, and 4) nav-
igation. Recreation, while not generally a reason for building dams, is now
regarded as a fifth category of public benefit. Each of these perceived pub-
lic benefits carries with it certain costs. Frequently, however, the per-
ceived benefits of dams are fully quantified and overstated, while the costs
are greatly understated or ignored. Traditional cost-benefit analysis did
not calculate true social costs, such as environmental damage, amortized
dam operations and maintenance, and support subsidies. Environmental
damages were excluded from the economic cost-benefit balance sheet be-
cause their impacts were dispersed or more difficult to quantify than the
benefits. However, these externalized costs did not disappear-they either
became a net drain on the regional economy or reappeared as costs to
taxpayers or ratepayers. In the case of the once abundant Columbia Basin
salmon runs, the economic drain to the regional economy from these
losses has been substantial-as much as $500 million per year, costing up
to 25,000 jobs.153

The economic benefits associated with the four lower Snake River
dams are considerably less than many other dams. This is not altogether
surprising, considering that in the 1930s the Corps of Engineers informed
Congress that damming the lower Snake would cost one dollar for every
fifteen cents returned in benefits.154 Today, these dams provide no flood
control benefits and little irrigation. 155 And their hydroelectric production

152 Margaret Hollenbach, PATH Presents FY 1998 Final Report, COLUMBIA BASIN BULL.,

(Dec. 11, 1998) <http://www.nwppc.org/bull-25.htm>.
153 THE COST OF DOING NOTHING, supra note 51, at 1.

154 See Saving Idaho's Salmon, supra note 3, at 672.
155 U.S. ARMY CORPS OF ENG'RS, COLUMBIA RIVER SYSTEM OPERATION REVIEW, FINAL ENVI-

RONMENTAL IMPACT STATEMENT 3-3 (1995) [hereinafter CORPS SOR] (none of the lower Snake
River dams is authorized for flood control, and while John Day is, it is not operated for flood
control); REED BURKHOLDER, BREACHING DAMS TO SAVE IDAHO'S SALMON AND STEELHEAD: AN
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amounts to less than five percent of the Northwest's electric genera-
tion.156 Their chief economic benefit is navigation: they allow Lewiston,
Idaho, 465 miles from the ocean, to be a deep water seaport. But the barge
traffic that the navigation channel provides is some of the most subsidized
transportation in the country. 157

With the science increasingly pointing toward natural river
drawdowns as thebest means of restoring Snake River salmon, the chief
issue is whether such a course of action is affordable. A series of recent
economic analyses suggests that permanent reservoir drawdowns to re-
store natural river flows are a viable economic option. This section dis-
cusses six of those reports.

A. The Harza Report, 1996

In October 1996, Harza Northwest, under contract with the Corps of
Engineers, issued a report analyzing the economic feasibility of salmon
recovery options, including reservoir drawdowns.15 8 The report concluded
that permanent natural river reservoir drawdowns were ten times less
costly and three times faster to implement than seasonal reservoir
drawdowns.159 Harza estimated that permanently drawing down the four
lower Snake reservoirs to restore natural river flows would increase
salmon survival by about seventy-two percent over the status quo160 and
that run sizes could be doubled with passage improvements to lower Co-
lumbia River dams. 16 1 The report suggested that the cost of natural river
drawdowns could be reduced by planning for drawdowns in stages, draw-
ing down two reservoirs by 2004 and the other two by 2010. This would
allow navigation, recreation, and hydropower users to develop alterna-
tives in an orderly manner; costs could be reduced further by eliminating
expensive studies and measures to improve the transportation program
and to rehabilitate the four lower Snake dams. Harza estimated that the
annual cost of dam removal would be $75 million to $153 million.' 62 In

ANALYSIS OF THE NATURAL RIVER OPTION 19-20 (1996) (citing U.S. ARMY CORPS OF ENG'RS,

WALLA WALLA DIST., INVESTIGATION OF PUMPING FACILITIEs-LoWER SNAKE RIVER (1991) (not-

ing that the only irrigation from the lower Snake dams serves thirteen corporate farms from
the Ice Harbor Reservoir)).

156 CoRPS SOR, supra note 155, at 5-1 to 5-2.
157 See infra note 185.
158 HARZA NORTHWEST, supra note 70.
159 Id. at 1-9.
160 Id. at 1-10. The report rejected seasonal drawdowns because 1) the engineering is

complex, 2) the construction period is long (15 years) and costly, 3) vertical river fluctua-
tions of 50 to 100 feet would create more biological damage while providing only 5 months
of electric generation, 4) seasonal drawdowns are of no help to adult fish, and 5) seasonal
drawdowns would probably do more habitat damage than stable reservoirs. Id. at 1-9. A
subsequent Corps report recommended eliminating seasonal drawdowns from further study
due to lack of biological effectiveness, high costs, environmental effects, and technical feasi-
bility questions. U.S. ARMY CORPS OF ENG'RS, WALLA WALLA DIST., LOWER SNAKE RIVER JUVE-

NILE SALMON MIGRATION FEASIBILITY STUDY: INTERIM STATUS REPORT ES-14 to ES-15 (1996).
161 HARZA NORTHWEST, supra note 70, at 1-16.
162 Id. at 1-10 to 1-11. Annual costs would rise from $75 million to $153 million if the

natural river option was not adopted until 1999 or later, due to ongoing investments at the
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SAVING SNAKE RIVER WATER AND SALMON

contrast, Harza estimated the cost of the transportation program author-
ized by the current NMFS BiOp, including flow augmentation, at about
$200 million annually. 163

B. The Idaho Statesman Report, 1997

On July 20 to 22, 1997, the Idaho Statesman, a daily newspaper pub-
lished in Boise, published a three-day special report on the feasibility of
breaching the lower Snake dams to re-establish natural river flows. The
report concluded that "[b]reaching is an effective way to save taxpayers
and electricity ratepayers the expense of maintaining and fixing dams,
boost the region's economy by $248 million, end the burden of the Endan-
gered Species Act, protect Idaho water and restore economic balance."164

The report suggested that breaching the dams would be "an effective way
to restore fish runs to the levels of the 1960s, when 75,000 adult salmon
returned to Idaho streams and rivers," and that, without breaching, there
is a "high probability" that Idaho salmon will disappear. 65 According to
the report, breaching would save a $98 million per year subsidy to barge
navigation, create a healthy fishery producing $150 million for Idaho's
economy,lm provide another $98 million in income for the Nez Perce
tribe, and aid Idaho irrigation by reducing or eliminating the need for
Idaho storage water to flush juvenile salmon to the sea.16 7

The Statesman report noted that the four lower Snake reservoirs pro-
duce less than five percent of the Northwest's electric power, 68 which
can be replaced at competitive prices. The dams also supply water to only
thirteen heavily subsidized irrigators and provide no flood control bene-

dams to improve salmon survival like extended length screens, flip lips, and surface collec-
tors. In addition, dam rehabilitation measures will soon begin. Id. at 1-11 to 1-12.

163 Id. at 1-14 (estimating the costs of spill and flow augmentation at $125 million
annually).

164 Susan Whately & Rocky Barker, Breaching: A Natural River Saves Fish and Money,
IDAHO STATESMAN, July 20, 1997, at 12A.

165 Id. The Idaho Department of Fish and Game estimates that the average size of the
Idaho salmon runs in the 1960s was more than 100,000 fish. IDF&G, supra note 34, at 5.

166 The Idaho Statesman relied on DON READING, THE ECONOMIC IMPACT OF STEELHEAD

FISHING AND THE RETURN OF SALMON FISHING IN IDAHO (1996). Reading concluded that steel-
head fishing during the 1992-93 season was responsible for over $90 million in expenditures
and nearly 2700 jobs. He also estimated that a return to 1950s levels of salmon returns would
produce an additional $60 million and 1800 more jobs. Id. at 1. The $150 million total is
almost surely an underestimate, because a restoration of salmon fishing would increase
steelhead fishing as well. A revised study is underway as of this writing.

167 Whately & Barker, supra note 164, at 12A; see also Barry Espenson, Bureau Mulls
Million Acre Feet Flow Augmentation, COLUMBIA BASIN BULL., (Aug. 28, 1998) <http://
www.nwppc.org/bull-1l.htm> (discussing a preliminary analysis of the Bureau of Reclama-
tion estimating that an additional one million acre-feet of water from upper Snake Basin
Reservoirs would take water from at least 400,000 acres of farmland in average years and
could require up to 3 million acre-feet of water now devoted to irrigation); N.S. Nokkentved,
Salmon Recovery Flows May Dampen Irrigation in Southern Idaho, TWIN FALLS TIMES-
NEws, Nov. 30, 1998 (estimating the Bureau of Reclamation's efforts to purchase or lease an
additional one million acre-feet of water "could dry up 360,000 acres of farmland in southern
Idaho and Eastern Oregon").

168 See supra note 156 and accompanying text.
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fits. 16 9 Overall, the report estimated the annual costs of breaching the
dams to be $509 million, while the annual benefits of breaching would be
$692 million, a net benefit of $183 million annually. 170 The report con-
cluded that "[c]ivilization progresses by using the experience of the past to
make life better for the next generation. With the advantage of three de-
cades of hindsight, it is easy to see that breaching would put the North-
west back on track."171 Thus, the leading newspaper in the state of Idaho,
not known for endorsing extreme environmental policies, 172 adopted dam
breaching as the most cost-effective solution to recovering Snake River
salmon.

C. The Breaking the Deadlock Report, 1997

In 1997, Cyrus Noe, editor of Clearing Up, a weekly report on North-
west energy and fish and wildlife developments, persuaded a group of rep-
resentatives from diverse groups throughout the Pacific Northwest to
meet and discuss the future of Columbia Basin fish and wildlife recovery
efforts. After six months, the group issued a report that endorsed the set-
ting of specific biological objectives to guide fish and wildlife recovery
and the establishment of a integrated fish and wildlife plan grounded on
sound science. 173

To understand the economic implications of potential reservoir
drawdowns on the Bonneville Power Administration (BPA), the region's
federal power marketing agency, the group asked the staff of the North-
west Power Planning Council to perform a "reconnaissance level" cost
analysis.' 74 The staff analyzed a variety of scenarios, including continua-
tion of current operations, drawdown of the lower Snake reservoirs and
John Day Reservoir to natural river levels by 2007, and a staggered
drawdown that would take place between 2006 and 2018.175 The af-
fordability of each scenario was found to be a function not of the costs of

169 Whately & Barker, supra note 164, at 13A.
.170 Id. The $509 million in annual costs included $34 million in lost income for Port of

Lewiston, $85 million to pay the federal treasury back for the cost of building the dams, $60
million in lost recreation use at the four reservoirs, $40 million to extend irrigation pipes and
increased electric costs to pump water to irrigators, $40 million to breach the dams, and
$250 million in BPA power losses. The $692 million in annual benefits included: $248 million
to the state and the Nez Perce tribe in recreation and tourism (not including tens of millions
of dollars in commercial and sport fishing benefits in the Pacific Ocean); $98 million by
terminating the subsidy to barge navigation; $317 million in spending on fish hatcheries,
Idaho water, and fish passage at the dams; and $29 million in dam operation and mainte-
nance costs (expected to rise in the next century). Id.

171 Id.

172 Tom Kenworthy, Letter From Idaho; Salmon's New Ally Quite a Catch, WASH. POST,

Oct. 14, 1997, at A6.
173 Witt Anderson et al., Fish and Wildlife Recovery in the Pacific Northwest: Breaking

the Deadlock (Nov. 18, 1997) <http://www.newsdata.comenernet/xpan/deadlock/
fwreport.html>.

174 Id. at 8.

175 Id. app.B, at 1-2.
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reservoir drawdowns, but instead a function of the market price of BPA
power.

If the price of BPA power remains around 20 mills, 176 the report con-
cluded that "[BPA customers] will do well over the long term, whether the
five dams are drawn down or not.' 77 If market prices fall to 16 mills, BPA
would lose about $50 million per year even under current operations. 178

Drawdowns by 2007 under a 16 mill scenario would produce losses less
than BPA's annual debt payment to the U.S. Treasury, an average of about
$200 million per year for 20 years, then would yield net benefits of about
$80 million thereafter.1 79 A staggered drawdown scenario would cut the
losses in half during the first decade, then would produce net revenues
thereafter of about $100 million annually.' 8 0 At 20 mills, drawdowns by
2007 would produce annual losses during only 6 of the 30-year study pe-
riod, and net benefits would reach nearly $400 million annually during the
second decade.'18 The staggered drawdown would produce a benefit al-
most immediately, averaging around $300 million annually. i8 2

D. The Lansing Report, 1998

A report by economist Philip Lansing, produced for the Oregon Natu-
ral Resources Council Fund, explored not just the economic costs of natu-
ral river restoration but also the net economic benefits of restored river
flows.' 8 3 The report defined net economic benefits as the economic costs
to society after all costs are accounted for and concluded that, when all
costs and benefits are considered, natural river flows would save $87 mil-
lion annually.'8 The report estimated that the actual current cost of the
lower Snake dam operations exceeds $236 million annually, including op-
eration and maintenance costs, salmon recovery costs, and navigation and
irrigation subsidies. 18 5 The cost of restoring natural river flows, on the

176 A mill is 1/10 cent per kilowatt hour. BPA's current priority firm rate is 24.4 mills,

including 3.2 mills for transmission. Id. app.B, at 2.
177 Id. app.B, at 3.

178 Id.

179 Id. app.B, at 3-4.
180 Id. app.B, at 5.
1S1 Id. app.B, at 3-4.

182 Id. app.B, at 5.

183 PHIUP S. LANSING & EVE VOGEL, RESTORING THE LOWER SNAKE RIVER: SAVING SNAKE

RIVER SALMON AND SAVING MONEY 2 (n.d.).
184 Id. at 4. Compare the Idaho Statesman's estimate of a net economic benefit of $183

million. Supra note 170 and accompanying text.
185 Id. at 3-4; see also id. at 13, 26-29 ($194.4 million annually in salmon restoration costs);

id. at 25 ($114 million in subsidies to navigation and irrigation); id: at 17-18, 29 (below cost
power sales); id. at 19-21, 30-32 (noting that subsidized navigation costs shippers $1.23 per
ton, while electric ratepayers and taxpayers pay an additional $12.66 per ton); id. at 22-24,
32-34 (noting that ratepayers and taxpayers pay $11.2 million annually to subsidize thirteen
agribusiness irrigators pumping water from Ice Harbor Reservoir for roughly 1/2% (35,000
acres) of the total of all irrigated acreage from Snake River water sources, and that, without
this subsidy, these farms actually run at a net loss).
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other hand, was estimated at $149.5 million, including providing replace-
ment power, alternatives to navigation, and purchasing farmlands. 186

Although the Lansing report's methodology was endorsed by the
Chairman of the University of Montana's Department of Economics, 8 7 it

probably underestimated the costs of drawdowns, as it did not consider a
drawdown of John Day Reservoir, and probably overestimated the sav-
ings, because it assumed there would be no flow augmentation after the
reservoirs were drawn down. Further, the Northwest Power Planning
Council's Independent Economic Analysis Board called into question the
report's conclusion of net economic benefits from dam breaching, criticiz-
ing its assumptions that 1) $195 million could be saved in flow enhance-
ment, monitoring, research, and habitat restoration costs; and 2)
replacement cost power could be purchased for 1.6 mills.' 8 8 The advisory
board concluded that not all of the $195 million could be avoided, and that
replacement cost power would likely cost around 2.0 to 2.5 mills, increas-
ing costs by 50%, or around $65 million.'8 9

Nonetheless, the Lansing report's main finding remains intact: the net
economic benefits of the four lower Snake River dams are less than their
total operation and maintenance costs, subsidies, and mitigation costs. Of
the four benefit areas typically provided by dams (flood control, hydro-
power, irrigation and navigation), Lansing concluded that only navigation
benefits are economically significant for the four lower Snake dams. But
even there, the costs of river transport as a whole (including the costs of
dam maintenance, salmon mitigation measures, and ratepayer subsidies)
are actually greater than for equivalent transport by rail or other more
traditional means.19 0

E. The Goodstein Report, 1998

An economic report that was less optimistic about the economic sav-
ings associated with dam breaching was produced by Eban Goodstein for

186 Id. at 4.

187 Letter from Thomas M. Power, Professor and Chair, University of Montana, to Ken

Rait, Oregon Natural Resources Council (Apr. 24, 1998) (on file with authors).
188 IEAB Review Comments on Restoring the Lower Snake River: Saving Snake River

Salmon and Saving Money (presented at Council's meeting on November 4-5, 1998) (on file
with authors); Barry Epson, Economists Question Breaching Theory, COLUMBIA BASIN BuLL.,
(Nov. 12, 1998) <http://www.nwppc.org/bull_21.htm>.

189 IEAB Review Comments on Restoring the Lower Snake River: Saving Snake River

Salmon and Saving Money, supra note 188.
190 LANSING & VOGEL, supra note 183, at 19. Another recent study concluded that multi-car

(25 to 26 car) rail units would provide cheaper average transport for wheat shipped through-
out the eastern Columbia Basin than truck-barge transport. See KEN CASAVANT & ERIC JES-
SOF, TRANSPORTATION CHARACTERISTICS OF WHEAT MOVEMENTS IN IDAHO 41 (1996) (Washington
St. Univ. Dep't of Agriculture EC., report to the Idaho Wheat Comm'n). The study deter-
mined that even three-car rail units would provide cheaper transport of wheat for virtually
all areas of the Columbia Basin (except those in Washington close to the river) than truck-
barge transport. Id. at 39-40.
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the PEW Charitable Trusts.191 Goodstein, an economics professor at Lewis
and Clark College, reviewed the literature on breaching the lower Snake
dams and, using conservative assumptions, concluded that the economic
benefits of breaching the dams would be roughly equal to the costs of dam
removal.'9 2 Unlike Lansing, Goodstein did not assume that all of the costs
of flow enhancement would be saved.'9 3

According to Goodstein, the costs of removing the dams-including
lost electricity, extending irrigation pumps, lost navigation to Lewiston,
and lost flatwater recreation-will range from $122 million to $288 million
annually.'9 4 Most of the uncertainties concern lost power costs.'9 5 The
economic benefits-including avoided dam operation and maintenance
costs, avoided fish and wildlife mitigation costs, avoided subsidies to navi-
gation, free-flowing recreation benefits, and increased fish harvests-
would range from $116 million to $193 million annually.19 6 Although Good-
stein concluded that the economic costs and benefits of breaching the
lower Snake dams would be "roughly comparable," he observed that if
"existence value" 197 of restored salmon runs were included, the benefits of
dam breach would "clearly overwhelm a hundred million dollars or so of
foregone electricity."19 8

F. The Northwest Power Planning Council Report, 1998

In June 1998, the Northwest Power Planning Council (Council) re-
fined the reconnaissance analysis its staff performed for the Deadlock Re-
port,'9 9 and issued a report on BPA's net revenues under a variety of
scenarios, including several involving natural river drawdowns.200 The re-
port essentially reiterated the conclusion of the earlier reconnaissance
study that the chief variable for BPA net revenues is not fish and wildlife
scenarios but the market price of power. 20 ' Under high market prices,
BPA would experience positive net revenues under all fish recovery scena-
rios, including a five-reservoir drawdown scenario. 20 2 With medium mar-
ket prices, BPA would have positive net revenues under all but the most

191 As found in FRED MUNSON & ScoTr HIGHLEYMAN, DAM REMOVAL AS A TOOL FOR ANADRO-

MOUS FISH RESTORATION: AN ASSESSMENT (1998); EBAN GOODSTEIN, DAM ECONOMICS: OVERVIEW

AND APPLICATION TO THE LOWER SNAKE RIVER (1998).
192 Id. at C-3, C-17, C-20.
193 Id. at C-15.
194 Id. at C-8 to C-13.

195 Id. at C-9 to C-11.
196 Id. at C-14 to C-17.
197 Goodstein reported that a study in connection with the proposed removal of the

Elwah dam in Olympic National Park suggested that the "existence value" to citizens across
the United States of restored salmon runs was extremely high: on the order of $3 to 6 billion.
Id. at C-17.

198 Id. at C-18.
199 See supra notes 173-182 anq accompanying text.
200 NORTHWEST POWER PLANNING COUNCIL, ANALYSIS OF THE BONNEVILLE POWER ADMINISTRA-

TION'S POTENTIAL FUTURE COSTS AND REVENUES (1998) [hereinafter NPPC ANALYSIS].
201 See supra note 175 and accompanying text.
202 NPPC ANALYSiS, supra note 200, at 6.
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