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to work, they should not simply pump more and more 
fish into the rivers to compete with wild fish or provide 
commercial fisheries with more fish to catch in the open 
ocean. Instead, hatchery efforts should augment recovery 
efforts by maintaining genetically diverse strains of wild 
stock from local streams.23 This would mark a concerted 
effort to maintain salmon populations that have the genes 
that provide them with the ability to survive in the wild. 

This program could also face budgetary problems. The 
NMFS has been unable to complete their assigned task of 
recovering salmon with available funding.24 If an aggres­
sive non-breach approach is implemented, it is going to re­
quire additional federal and state funding in order for it to 

be successful. Without adequate funding, the necessary 
habitat assessments, planning, implementation, and moni­
toring will not be accomplished. However, the annual pro­
cess of appropriating federal funds to agencies is long, drawn­
out, and difficult. Allocating the billions of dollars already 
spent on this issue itself has been difficult; finding addi­
tional money for a potentially indefinite amount of time 
could prove to be next to impossible. 

Dam Removal 

Dam removal, also known as breaching or bypassing, di­
rectly eliminates two major obstacles facing salmon during 
migration: passage through the four dams on the Lower 
Snake River and passage through the reservoirs created by 
those dams. The term "dam removal" itself is a bit mis­
leading, however. Common practice with dam removal is 
to remove only the earthen section of the dam (approxi­
mately half of the cross section of the dam), leaving the 
mechanized section inoperative but in place on the river. 
This is significantly less expensive than removing the en­
tire structure and would re-create 140 miles of free flow­
ing river and habitat. 

The issue of dam removal is complex because of its drastic 
implications. The four dams generate power that contrib­
utes to low electric bills and supplies water for irrigation for 
the entire Pacific Northwest region. The Snake River is also 
a major mode of transportation in the region. 

However, d.am removal will affect more than salmon, elec­
tric bills, and transportation. Many regional areas have been 
witness to the transformation of relatively small towns into 
bustling ports. Lewiston, Idaho is one town that will be 
greatly impacted by dam removal. At present, Lewiston is 
the farthest upriver port on the Snake River, and serves as a 
hub of commerce for the region and its inhabitants. If the 

dams are removed, Lewiston will lose its primalY means 
of economic subsistence. 

Impacts of Dams on Salmon 
Salmon must pass through the four dams on the Lower Snake 
River twice in their lifetime. There are myriad problems 
faced by the fish because of the current hydropower sys­
tems. Adult salmon swimming upstream to spawn must 
utilize fish ladders to get over dams. With narrow entrances 
that are often difficult to find and high water temperatures, 
the step-like fish ladders can be fatal to salmon. Once fish 
reach the top of the ladder, they must avoid "fallback," be­
ing swept back over the dam spillway and into the electric­
ity producing turbines. These turbines can either tear the 
fish apart or de-scale them, leaving them vulnerable to dis­
ease. Even though juvenile salmon bypass systems exist on 
the dams in order to minimize the aforementioned prob­
lems, being flushed through the high-pressure pipes of these 
systems traumatizes the young fish, leaving them easy tar­
gets for predators.2s Finally, passage through reservoirs cre­
ated by dams can be dangerous for salmon. Reservoirs have 
slowed the river currents so significantly that migration, 
which in the past took anywhere between five to ten days, 
now takes one to two months.26 High temperatures in the 
reservoirs during spring and summer months are danger­
ous; temperatures of over 80°F are a full 10°F higher than 
salmon can tolerate. Overall, the NMFS estimates that 21-
39 percent of salmon die while passing through the ladders 
and reservoirsY The successful adults that do reach their 
spawning grounds are often too exhausted to reproduce. 

Potential Benefits of Dam Removal 
The high effectiveness of breaching the dams in terms of 
salmon recovery is evidenced by data compiled from a num­
ber of scientific studies. The Independent Scientific Advi­
sory Board (ISAB), a group of independent scientists com­
missioned by the Clinton Administration, issued a report, 
Return to the River, in 1996 stating that, "migration condi­
tions in the Snake River must be returned toward those un­
der which salmon evolved and thrived."28 The final PATH 
report, released in 1998 and incorporating thirty years of 
scientific study, determined that the dams should be re­
moved.29 There is widespread popular support for breach­
ing as well. Over 230 regional and national special interest 
groups, including Native American tribes, conservationists, 
fishermen, businesses, and taxpayers, endorse breaching.30 

Breaching would also benefit other wildlife species, such as 
raccoons and otters, but could negatively affect game birds, 
small mammals, and others dependent on reservoir condi­
tions. 
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Breaching the four Lower Snake River dams would be a 
highly effective way to revive salmon populations. The 
PATH report conel uded that dam bypass would re-create 
more than one hundred forty miles of spawning habitat lost 
since the construction of the dams decades ago.3! Further­
more, history has proven dam removal to be effective. In 
1934, fishermen sent a raft loaded with dynamite into Sun­
beam Dam on the upper Snake River, setting that section of 
the river free for the first time in over twenty-five years. 
Salmon returned to the streams above the dam almost 
immediately and reached sustainable levels within twenty 
years.32 The recent removal of the Edwards Dam on the 
Kennebec River in Maine has had positive effects on local 
threatened fish populations and has reinvigorated those 
who favor dam removal.33 In September of 1999, it was 
decided that the Condit Dam on the White Salmon River 
would be removed, returning the river to resident salmon. 
A staff member from Governor Gary Locke's office com­
mented on this decision: "Barriers, like Condit, that keep 
fish from reaching their spawning grounds are the kinds 
of problems we are going to need to continue to ad­
dress. "34 

Dam removal would eliminate the aforementioned obstacles 
facing salmon on the lower Snake River. Many other ben­
efits exist. An important economic benefit to be gained 
from bypassing the Snake River dams is the restoration of 
commercial, sport, and tribal fishing that depends on healthy 
salmon and stee1head runs. The Idaho Statesman, a Boise­
based newspaper, estimated increased economic benefits 
from healthy fisheries at $248 million per year in Idaho alone. 
Commercial fishermen would see a more fish-friendly river 
bringing in five thousand new jobs and $100 million in 
annual revenue to downriver fishing cities such as Astoria. 
Recreation and tourism revenues from anglers, kayaks, ca­
noeists, jet-boaters, rafters and tourists would increase by 
$67 million doIIars.35 Coastal and rural communities in a 
wide geographic region including Oregon, Washington, and 
Alaska could he rejuvenated by such economic growth.36 

Yet another noteworthy benefit stems from the fact that the 
four dams will soon be due for major renovation. Remov­
ing the dams will make such expensive routine maintenance 
repair unnecessary and save nearly $420 million. Opera­
tion costs, estimated at $34 million per year, will no longer 
need to be expended, and millions could potentially be saved 
with the end of expensive and continuous technological Hxes, 
and navigation and agricultural subsidies.37 

Potential Problems with Dam Removal 
Dam removal is costly and complex. Approximately seven 
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million cubic yards of rock and soil will be scraped away 
from the four dams and hauled to new locations. Forty­
four miles of rails and roadbed will need buttressing against 
a lower, faster Snake River. Twenty-five bridge piers will 
require reinforcement. Twenty-seven of thirty-three boat­
access sites would be moved.38 Reinforcing riverside road­
beds and removing the earthen sections of the dams could 
cost $1 billion, with $315 million to be expended in rail­
roads and highways to accommodate traffic. The Bonneville 
Power Company, which sells $250 million worth of elec­
tricity a year and generates about 5 percent of the region's 
electricity, stands to lose 3,033 megawatts of electricity. This 
could translate into higher rates for consumers of $1.20 to 
$6.50 per month. (Residents would still enjoy the lowest 
rates in the country).39 

As noted above, the Snake River is a major Northwest ship­
ping route where roughly 3.8 million tons of grain, petro­
leum, logs, wood chips, wood products, and lesser com­
modities are barged to deepwater ports on the Lower Co­
lumbia River. The transportation sector of the Pacific North­
west will see great change and incur high financial costs if 
the dams are removed. Eliminating the locks that make 
traffic possible would mean that the commodities currently 
being shipped on the Snake River would be shipped via other 
modes, which would affect profound change in the costs of 
transport, storage, and handling of goods. Shipping costs 
are estimated to increase by 28 percenr.40 Secondary effects 
will involve a change in shipping rates, rail line and cargo 
handling, and storage capacity. 

These infrastructure changes, however, may also create new 
long-term employment opportunities.4

! The net change in 
long-term jobs is estimated to be -711, less than 1 percent 
of employment in the lower Snake River region in 1995. 
The Hgures for the Pacific Northwest are similar, with the 
net change in long-term jobs, -2,844, or less than 0.1 per­
cent of total employment in 1995.42 It has also been esti­
mated, however, that breaching could create more than 3,100 
recreation-related jobs and generate more than $200 mil­
lion in annual economic benefits.43 

The politics surrounding dam removal are also complex. 
Alaska Governor Knowles appears to support dam breach­
ing, and questions why Alaskans should cut back their salmon 
catch while Snake River dams remain in place, killing thou­
sands of fish while providing people in the Northwest with 
cheap electricity.44 Support extends beyond the region, 
however. In an August 1999 letter, 107 members of the 
House of Representatives urged President Clinton to con­
sider the dam removal alternative, noting that the future of 
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Pacific salmon is a national issue.45 While this letter did 
not advocate dam removal, it insisted that it remain a 
viable option. The letter included the signatures of ninety­
five Democrats and twelve Republicans. Northwest sig­
natories included Representatives Jay Inslee and Jim 
McDermott, and Representatives Earl Blumenauer, Peter 
DeFazio, Darlene Hooley and David WU.46 Many tribal 
communities, scientists, special interest groups, and agri­
culturists have also weighed in. Given the highly politi­
cal nature of the problem, it is likely that politics, and 
not science or economics, will ultimately dictate the so­
lution. 

Conclusion 

What will provide the most effective, efficient, and feasible 
way to recover these salmon populations in a manner that 
equitably addresses the economic and cultural needs of the 
region? Based on our analysis, we conclude that the four 
dams on the Lower Snake River should be breached, as a 
first step. 

Repeated studies have demonstrated that dams present the 
most serious obstacle for migrating salmon and that remov­
ing the dams will return a one-hundred forty mile free 
flowing stretch of river to the natural conditions under 
which salmon evolved and thrived. 47 Many scientists 
agree that a river with fewer dams is likely to improve the 
survival of salmon as they migrate upstream and down­
stream48 by supporting conditions under which the 
salmon evolved.49 

Dam removal is also the most financially sound long-term 
solution. As noted above, more than $3 billion has already 
been expended on technological solutions that have only 
worsened conditions for the salmon populations. Reports 
assessing the economic costs of dam removal have shown 
salmon recovery options, such as new restrictions on farm­
ers, loggers, and commercial fishermen, or maintaining the 
status quo, to be more costly than breaching. 50 New finan­
cial investments should therefore first be made for the re­
moval of the earthen portion of the dams, where long-term 
maintenance investments are not necessary. Specifically, in-

. vestments should be made to counteract the lost transporta­
tion benefits of the dam by retrofitting existing rail lines. 
Such an action is both the most efficient and effective solu­
tion. 

However, breaching alone will be not effective. Not only 
do the dams need to be breached, but harvest, hatchery, and 
habitat impacts must also be promptly addressed. For ex-

ample, conservation level harvest rates should be imple­
mented for the next ten years and a coordinated regional 
effort should be organized in order to restore habitat. State 
and local government contributions could significantly 
improve in-stream flows and water management, irriga­
tion improvements and riparian protections, and help to 

ensure habitat improvements. 51 If hatchery managers con­
tinue with newly implemented regimes that employ adap­
tive management techniques, they can help ensure that 
hatcheries help and do not hinder salmon recovery ef­
forts. )2 

Despite the more than $3 billion spent during the past twenty 
years on salmon mitigation measures, Snake River salmon 
stocks have continued to decline to 90 percent below what 
they were before the dams were installed.)3 If salmon re­
covery efforts are not significantly expanded and reformed, 
threatened salmon and trout species could go extinct. The 
goal of any recovery plan should be the prevention of ex­
tinction and the recovery of healthy and harvestable popu­
lations. Breaching the dams is the critical first step in this 
plan. 
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