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T
■  n 1991 the American Fisheries Society
■  published a list o f 214 stocks o f anadro- 
I  mous Pacific Coast salmonids that are 
I  already extinct or in various stages of endan-

JL germent. Since 1991» four races or stocks of 
Pacific salmon have been listed for protection 
under the Endangered Species Act. These include 
the winter run chinook salmon of the Sacramento 
River, the spring-summer and fall chinook of the 
Snake River, and the sockeye salmon of Redfish 
Lake, Idaho. The American Fisheries Society s 
publication warning of the precarious state of 
wild anadromous salmonids of the Pacific Coast 
stimulated a rash o f petitions to list numerous 
races of Pacific salmon, steelhead, and coastal cut
throat trout for protection under the Endangered 
Species Act: The sheer number o f petitions 
received contributed to an overload of the system. 
Many petitions are rejected for lack of informa
tion; others pile up in a backlog and will probably 
never receive adequate reviews.

The perceived urgency of the problem of con
serving die genetic diversity of wild salmonid fish
es is reflected in a list o f priorities prepared by 
Trout Unlimited’s Natural Resource Board at 
the 1994 annual meeting. Priority number four is 
“wild salmonid genetics.” This is certainly a wor
thy issue for TU  involvement, but I would ask: if 
one million or ten million dollars were made 
available to address the issues and problems con
cerning “wild salmonid genetics,” how would it 
be spent and would the expenditures have any real 
benefits for conserving the genetic diversity of 
wild salmonids?

“Genetic research” is a classic example of a 
nebulous term often resulting in large expendi
tures with no tangible results. This is because 
most fisheries biologists and administrators have 
no more understanding of the subject matter 
than they do o f plasma physics. They lack the 
understanding necessary to phrase the right ques
tions in need of answers and thus are vulnerable 
to diverting large amounts of funds to obtain

precise answers to irrelevant or wrong questions. 
Thus, it is basic for the goal of maintaining the 
genetic diversity of wild salmonids to have credi
bility, to ask the right questions, and then under
stand the limitations of any method or technique 
to answer the question before any method or 
technique is chosen.

A most important question we must confront 
was asked in a recent newsletter of the Society for 
Conservation Biology: “W hy do we want to con
serve biodiversity, anyway?” The newsletter goes 
on to point out that conservationists have not 
been highly successful in getting out our mes
sage, such as, why is wild salmonid genetics 
important? We have a failure in communications 
at various levels of society. This lack of effective 
communications became obvious in the outcome 
of the November 1994 Congressional elections. 
Helen Chenoweth was elected to represent Idaho 
in the new Congress. Ms. Chenoweth’s environ
mental platform was essentially provided by the 
Wise Use Movement. To celebrate her victory, 
Ms. Chenoweth spoke at an “endangered salmon 
bake” in Stanley, Idaho (headwaters o f the 
Salmon River, which contains three races of 
endangered salmon). She asked, How can I take 
the salmons endangered status seriously when 
you can buy a can at Albertsons? Such a state
ment ignores the difference in values between 
meat in a can and live, wild salmon m a river, and 
also the fact that the dams that have made live 
wild salmon so rare in Idaho export most of their 
benefits outside the state. Her statement does, 
however, emphasize our failure to communicate 
on the question, “W hy do we want to preserve 
biodiversity anyway?”

To counter the anti-environmental message in 
relation to conservation of wild salmonid genetic 
diversity, two common fallacies should be under
stood concerning causes o f extinction and the 
“adaptiveness” of intraspecific diversity (genetic 
diversity within a species). These fallacies were 
widely propagandized during the last election in
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nc way or another. Their arguments 
enerally follow these lines of reasoning: 
xtinction is a natural process, it is a 
built-in* attribute o f species to become 
ttinct, and man shouldn’t interfere with 
le laws of nature; and, minor variation 
mong populations and races o f a species 
; nonadaptive, the different parts o f a 
secies are interchangeable; therefore, 
iere is no need to save all the parts. The 
Jlacious extinction theory is based on 
se outdated evolutionary theory of 
rthogenesis, which presumed a built-in 
mechanism causing extinction. Modern 
/olutionary theory has long rejected 
rthogenesis as lacking any valid basis. 
1 the past, most species became extinct 
trough evolutionary change. That is, 
ley gave rise to new species through 
me. Their genes were modified and 
issed on to maintain evolutionary 
iversity. In contrast, man-induced 
zcelerated extinctions result in termina- 
on of evolutionary lines before they can 
ve rise to new species.

The argument against adaptiveness o f 
itraspecific variation is based on the 
jtdated evolutionary theory o f  early 
meticists concerning evolution o f new 
>edes by “saltation.” Genetic mutations 
ere thought o f as “macromutations,” 
hich could result in a new species in 
se generation, and “micromutations,” 
hich caused the “minor variations” 
nong populations and races o f  a 
ecies. In this theory, Darwinian natur- 
selection, the basis for adaptiveness by 
Dwly perfecting of survival, generation 
r generation, only played the role of 
cepting or rejecting the new species 
ising from a macromutation; “adap- 
eness” played no role in the speciation 
ocess. Micromutations only supplied 
e “minor variations” observed within a 
ecies and were assumed to be non- 
aptive. This theory has also been long 
ected by most modern evolutionary 
neticists. The fallaciousness o f the 
iltation” theory o f evolution and its 
-ociated arguments against adaptive- 
ss o f intraspecific diversity has been 
arly demonstrated in salmon id fishes, 
the 1930s with the beginning o f dam 
ilding on the Columbia River and 
>cking of salmon and steelhead runs, 
was assumed that the abundance of 
mon and steelhead could be main

tained by substituting a few generic 
hatchery stocks for the great diversity of 
wild populations lost to dams under the 
mistaken notion o f “interchangeable 
parts.” We now realize, too late, that 
intraspecific diversity (the “minor varia
tions”) is indeed adaptive. The sockeye 
salmon spawning in Redfish Lake and 
the races o f chinook salmon spawning in 
the headwaters o f the Salmon River, 
Idaho, may show only minor variation 
in genetic structure to other populations 
of their species which spawn in rivers 
near the ocean. The fact that the Redfish 
Lake sockeye and the Salmon River chi
nook migrate almost 900 miles from the 
ocean (adults upstream, smolts down
stream) means that they have very differ
ent life histories and physiologies com
pared to other populations of their 
species. These differences are “adaptive” 
for their specific spawning environ
ments; they are not interchangeable.

Han-induced 
extinctions terminate . 
evolutionary lines 
before they can give 
rise to new species.

Thus, a goal for the conservation o f 
genetic diversity of wild salmonids 
would be to preserve the “range of adap
tiveness” within a species. For anglers 
and fisheries managers, prioritizing the 
t)rpes of adaptations we want to preserve 
and utilize might be based on “trophy” 
fish. W hat populations or races have 
adaptive specializations that result in 
exceptionally large fish? For example, 
the world’s largest steelhead are pro
duced by populations native to the 
Skeena River basin. The world’s largest 
chinook salmon are from the Kenai 
River, Alaska, populations. The world’s 
largest rainbow trout is the Gerrard pop
ulation of Kamloops rainbow of Koote
nay Lake. The world’s largest cutthroat 
trout is the Lahontan cutthroat trout 
native to Pyramid Lake {Trout, Summer

1993). The world’s largest brook trout 
was the coaster population of the Nip
igon River {Trout, Autumn 1994). Most 
would agree that these are the types o f 
intraspecific adaptiveness we want to ( 
preserve. Let us now return to the issue 
of wild salmonid genetics and the need 
to ask the right questions.

All o f the examples of im portant 
types o f adaptations found within 
species of trout and salmon mentioned 
above —  the longest migrations, the 
largest size, e tc  —  have evolved during 
relatively recent evolutionary times, per
haps about 10,000 years. All o f the most 
modern, state-of-the-art techniques o f 
genetic analysis would find all of these 
important types of diversity to be quite 
“insignificant” in terms of their quanti
tative degree of divergence within their 
respective species because they have not 
been separated and isolated for a suffi
ciently long period o f time. The impor
tant differences in life history and ecolo
gy, the “adaptiveness” of a particular 
form o f trout or salmon, cannot be 
understood or predicted from the tiny 
fraction of hereditary material sampled 
and analyzed by modern genetic tech
niques. The most important attributes 
of adaptiveness lie within what is called 
the regulatory genome, which is not 
sampled. We can only understand these 
attributes from observing the life history 
of an organism.

Thus, I foresee the danger that 
research on wild salmonid genetics, 
although o f the best intentions, can 
have a negative influence on the conser
vation of the most important aspect o f 
genetic diversity —  preserving the range 
o f adaptations. This danger will be 
manifested if people involved in deci
sion-making substitute “data” and 
quantitative indices for knowledge and 
critical thinking and fail to ask the right 
questions.

There are analogies between evaluat
ing and defining significant units o f 
genetic diversity and critical assessment 
of significance in works of art, literature, 
and music. Just as artistic critiques 
require more than a quantitative assess
ment of colors, notes, and sequences o f 
letters, understanding genetic diversity 
requires much more than a knowledge of 
DNA sequences. ■
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Going Home 
Again: 
Revisiting 
Native Trout 
Watersheds 
of the West

I
N 1957 I JOURNEYED FROM CONNECTICUT TO BERKELEY, CALIFORNIA, 
full of wonder in anticipation of participating in a fishing expedition 
from California to Alaska. This was the initiation of a study of the 
native trout of western North America that has lasted much of my life
time.

Forty years ago it generally was known that there was a species of rainbow 
trout and a species of cutthroat trout, but not much more than that. The 
geographically distinct races could be called subspecies, but their distribu
tions, or, even if they still existed, were unknown. Federal and state fishery 
agencies were concerned mainly with the propagation and stocking of hatch
ery trout (mostly non-native species in relation to the waters stocked). Such 
management policies were particularly hard on native cutthroat trout; they 
ranged from benign neglect to outright extermination.

I decided to do my master s graduate study on the cutthroat trout of the 
Great Basin— the internal basins that have no outlet to the sea. This should 
have been a relatively simple thesis because the only basins known to have 
cutthroat at the time were the Lahontan basin of Nevada, California and 
Oregon, and the Bonneville basin of Utah, Wyoming, Idaho, and Nevada. 
The published literature available iii 1957 declared both the Lahontan and 
Bonneville cutthroat trout extinct, so my thesis could have consisted of an 
obituary for two cutthroat trout subspecies.

In view of the large areas of the Lahontan and Bonneville basins and the 
myriad of drainage networks, many remote and isolated, I thought there was 
a good probability that some populations of native cutthroat still existed, 
waiting to be discovered. I began annual summer collecting trips, which were 
later expanded to include the northern parts of the Great Basin (the Oregon 
desert basins) where the primitive interior form of rainbow trout (redband 
trout) is the native species.

I discovered native populations of both subspecies of cutthroat trout and 
redband trout, but the conditions of the watersheds where I found most of 
them were shocking. A long history of livestock overgrazing denuded the 
watersheds, initiating massive erosion. Riparian vegetation was long gone; 
small streams commonly were trenched down into arroyos, with trout barely 
surviving in pools maintained by small seeps. I found the Humboldt River 
form of Lahontan cutthroat to exist in 80-degree (F) water, and redband 
trout in temperatures up to 83 degrees. Those trout were surviving in habi
tats where no trout should have survived. I became fascinated with their 
adaptations. They had evolved over thousands of years to survive the harsh
est environmental conditions. For some populations, however, no amount of 
adaptiveness could ensure survival under conditions of continued watershed 
degradation. Despite supposed protection under the Endangered Species Act, 
five of the 10 known populations of Lahontan cutthroats in tiny tributaries 
in the Quinn River drainage were lost by 1990. The irony of native trout
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extinctions is that they were occurring in 
watersheds on federal lands— notably, 
those managed by the U.S. Forest Service 
and the Bureau of Land Management 
(BLM). Why couldn’t federal agencies at 
least obey the Endangered Species Act 
and protect and restore watersheds by 
better livestock management practices? 
The conflict between resource steward
ship and unregulated resource exploita
tion has been a matter of tradition and 
precedent in federal lands management as 
influenced by politics.

In 1905 Teddy Roosevelt and Gifford 
Pinchot, the first U.S. Forest Service chief, 
became aware of uncontrolled exploita
tion of natural resources, especially of the 
effects on watersheds from livestock over- 
grazing. They set aside large tracts of land 
as federal forest reserves (later national 
forests) to protect watersheds. The forest 
reserves were to be managed according to 
Pinchot s definition of conservation: The 
greatest good for the greatest number for 
the longest time. That is, in modern 
terms, resource sustainability.

Grazing allotments were assigned to 
family ranches and designed to avoid 
overgrazing and protect watershed integri
ty. How did things go wrong? Both catde 
and sheep grazed on the lands of the U.S. 
forest reserves. Entrepreneurs bought up 
numerous sheep operations to form con
glomerates. They didn’t want to be fet
tered by federal regulations. They under
stood that it was more profitable to make 
money while the gettings good—make a 
fast buck and sell out. The devastation of 
the land was of no concern to them. They 
used their money and influence to elect 
members of Congress sympathetic to 
their interests. When William Howard 
Taft succeeded Roosevelt in 1909, Pin- 
chot’s days were numbered. The special 
interests profiting from federal lands were 
out to get him. The first attempt to man
age federal lands on a sustainable basis was 
short lived. In 1910, at the annual meet
ing of wool growers at Ogden, Utah, 
Idaho’s Senator Heyburn beamed as he 
announced to the gathering: “When the 
sun roiled over the eastern mountains this 
morning, it marked a new epic in the his
tory of the West; Czar Pinchot has been 
dethroned and the western stockman is 
now free.” Sound familiar? Do we as indi
viduals or as agencies learn from history? I

believe we do, to some extent, but it’s a 
slow and inconsistent process.

Although the Forest Service and the 
BLM now operate under more environ
mentally enlightened guidelines of 
ecosystem management with a goal of 
restoring ecosystem health, the results are 
far from uniform. Large differences can 
be observed among areas and regions of 
federal lands in the success (or lack there
of) in managing livestock to restore 
watersheds. There are hopeful signs, 
however. In the fall of 1996, I had the 
opportunity to fish for native redband 
trout in the Donner and Blitzen River 
drainage of the Malheur Basin, Oregon. 
After comparing watershed conditions 
with what I remembered 25 years before,
I was delighted to find the colorful and 
feisty redbands still there, and even more

How some of those 
populations survived for 
the past 40 to 50 years or 
more in such severely 
degraded habitat seems 
almost beyond belief and 
is testimony to their 
tenacity.

delighted to find them in greater abun
dance than 25 years earlier. The water
shed had improved: grasses and other 
forage vegetation were still present in 
upland areas; willows and aspen were vig
orously growing in the riparian zone; 
eroded banks were healing; and fish habi
tat had greatly improved. This was the 
result of the BLM’s revised grazing man
agement. By properly controlling live
stock numbers and the grazing season, 
grazing can become sustainable and 
watersheds can be restored.

In the summer of 1997,1 made sever
al trips to Nevada to examine many of 
the same streams where I first found the

Humboldt cutthroat trout 35 to 40 years 
ago. Again, I was heartened to find great
ly improved conditions in the streams 
and their watersheds. Willows were com
ing back to stabilize banks and shade the 
streams. Native cutthroat trout still 
occurred in all o f the streams where I 
found them many years ago, and their 
continued existence appears bright. How 
some of those populations survived for 
the past 40 to 50 years or more in such 
severely degraded habitat seems almost 
beyond belief and is testimony to their 
tenacity. The improvements on the 
Nevada watersheds I observed are due to 
“corporate ranching.” Generally, this 
term has negative connotations, but in 
this case the corporations are large gold 
mines that purchased large ranches and 
want to demonstrate that “multiple use” 
can be a reality. Professional range man
agers cooperate with the BLM to design 
specific grazing strategies (prescriptive 
grazing) for watershed restoration, espe
cially the restoration of riparian vegeta
tion and cutthroat trout habitat.

Historical negative experiences regard
ing livestock impacts on watersheds and 
trout habitat raised doubts in my mind 
on the compatibility between livestock 
and trout, but I’ve seen examples of new 
techniques of grazing management, and 
they work—if done properly.

Will the “new” grazing strategies catch 
on and rapidly spread throughout the 
country? Can we learn from history? An 
analogous situation would be a public 
school that ranked at the bottom in test 
scores and percent of students graduating. 
A new principal initiates new teaching 
techniques and instills discipline, raising 
test scores and graduation rates. Although 
the school is now highly rated with bene
fits to all its students, a few obstinate stu
dents rebel against the principal’s “tyran
ny.” They complain to their parents who 
have influence with members of the 
school board because they contributed to 
election campaigns. The school board 
fires the principal and the school soon 
reverts to its former condition.

Members of Congress who loudly 
proclaim slogans such as “genocide on 
the West” or “freeing stockmen” from 
tyrannical federal controls are ignorant 
of—or choose to ignore— the history of 
natural resource exploitation. ■
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About Trout
Robert B stroke
Do We Leam Prom History?

C O ft
Those who cannot remember the past are doomed to repeat it.
—George Santyana _
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We cannot expect to solve today's problems with the same level of thinking that caused them. 
—Albert Einstein
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I raised this question in my last "About Trout” column (Winter 1998) concerning the lag time between 
when new knowledge and new methods are known and when they are implemented (in relation to 
livestock management on public lands). This question came to mind again late last year regarding 
hatcheries, catchable trout and fisheries management. Because of whirling disease, the Colorado W ildlife 
Commission announced that it would stock fewer catchable trout and institute lower bag limits on trout 
in some waters. This evoked expressions o f outrage from some state legislators. A  bit o f historical review  
of Colorado fishery data would show that if one million fewer catchable trout are stocked, the total catch 
of all fish in die state would be reduced by only three percent. Combining this with the fact that the 
overwhelming majority o f anglers do not fish solely or mainly for catchable trout, the overall effect on 
angling would be essentially nil.

In December 1997, Trout Unlimited unveiled its recommendations for fisheries management in Colorado, 
with a report, Fishing for Answers: Status and Trends of Coldwater Management in Colorado. The 
report urges a shift in emphasis from dependence on stocking great numbers o f catchable trout to wild 
trout and their habitat. Fishing for Answers is an example o f applying “new” thinking to help solve 
today's problems, rather than relying on the old thinking that caused them. It is also an example o f lag 
time. The "new” thinking o f a shift in emphasis from the artificiality o f catchable trout to wild trout is the 
same thinking that created Trout Unlimited almost 40 years ago. TU’s recommendations, however, drew 
criticism from some people, ignorant o f the historical background, who suggested that an environmental 
extremist organization was out to ruin fishing for the average angler.

The debate raised a question on how so large a proportion of the public, politicians, fisheries managers, 
and outdoor writers became locked into the cult o f artificial propagation—a technological “solution” to 
biological problems. Some historical perspective offers a few  insights into this question.

Fish culture in America began in the mid-19Ih century, during an era that has been called tire “flowering 
o f science.” Human beings, in general, regarded themselves as separate from nature. Although there were 
a few  people marching to the beat o f a different drummer—such as Henry Thoreau, who believed 
humans to be a part o f nature, and that nature contains intrinsic, noncommodity values apart from 
humans—such views were not prevailing. Rather, it was believed that nature and natural resources 
existed solely to benefit humankind. Human's duty was to control, dominate and manipulate nature. 

-Science and technology were seen as tools to uncover nature’s secrets so that resources could be 
exploited more efficiently. Nature was viewed as disorderly and chaotic, the application o f science and 
technology would bring control, order and efficiency for increased human benefit.

Fish culture is a classic example o f a naive faith that humans could improve nature by making it more 
efficient. Natural reproduction was believed to be terribly inefficient. Of the thousands o f eggs spawned 
by a salmon (or millions by some fish species), only 5 to 10 percent were expected to hatch as live, baby 
fish. R sh culture could achieve a 90 to 95 percent hatch. This distinction was regarded as irrefutable 
proof that humans could improve on nature. Ecological concepts, such as carrying capacity and
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environmental constraints on abundance, were not part of the optimism concerning the wonders of 
artificial propagation. In this optimistic mood. Congress established in 1871 the United States Fish 
Commission to oversee the artificial propagation and dissemination of “valuable” species.

The first salmon cannery on the Columbia River began operation in 1866. By the mid-1870s, there were
30 canneries, 1,000 boats and 6,000 workers engaged in the commercial saimón fishery near the mouth o f
the Columbia. Some cannery operators and the Oregon legislature petitioned the U.S. Fish Commission
out o f concern that an unregulated fishery soon would lead to overexploitation. In 1875, Commissioner
Spencer Baird responded to those concerns. He recognized the major problems threatening the abundance
o f Columbia River salmon to be overfishing, dams and altered hábitat, yet stated that regulations were
not feasible nor desirable. Economic development, not salmon, was the “highest good” that the Columbia
River could be put to. Even though no hatchery yet existed on the Columbia in 1875, Tt$pyJ>elieved that f ;TU 0 s , ̂ 5  ;1 y

Columbia basin as early as 1875. The rapid increase in human population in the Washington and Oregon 
territories in the mid-19th century required dams to power mills and lumber for construction. The 
magnitude o f early habitat degradation can be assessed from a diary o f a man on a boat 30 miles off the 
mouth of the Columbia in 1852, who noted that the sea was covered by sawdust and debris from lumber 
mills» dumped into numerous tributary streams and transported to sea via the Columbia River. What 
might have been the abundance of salmon in the Columbia basin before the arrival o f Euro-Americans? 
The peak commercial catch of Chinook salmon alone was 43 million pounds in 1883 and that was
comprised o f only spring-run Chinook. The summer and fall runs were not com m ercially harvested

At the World Fishery Congress in 1883» a spokesperson for the ILS. Fish Commission stated that the 
Columbia River industry was under the complete control offish  cuiuirists. Even with naive faith and 
unbridled optimism in fish culture, this was a strange statement because there no salmon
hatchery on the Columbia in 1883. In the U.S. Fish Commission’s 1884 annual report»J$Qwevefo 
government policy was dearly stated: To make fish so abundant, through artificial propagation, that 
harvest regulation would be unnecessary.

vague!J in the Columbia basin, they began to homogenize races and break down the site-specific 
population adaptations that are critical to a species’ overall abundance. For example, a “central” hatchery 
in Oregon was built in 1909 to hatch 60 million salmon eggs. The eggs were taken from many different 
populations, thrown together, and the newly-hatched fish were stocked back into numerous streams 
within and outside the Columbia basin. As salmon runs in the Columbia declined while stocking of 
hatchery fish increased, a few biologists expressed concern that reliance on artificial propagation to 
overcome the effects o f overfishing, dams, pollution, and habitat degradation was ill-founded. Still, 
improved technology in hatchery engineering, fish diet and disease control continually held out hope that 
great success would be achieved in die future, and more and more hatcheries were constructed

After World War H, dam building in the Columbia basin accelerated. At the time, it would have been 7
politically incorrect to admit that the large dams on the mainstream Columbia and Snake Rivers would 
prove devastating to salmon and steelhead, so the slogan “We can have fish and electricity, too” became 
popular. It waslbelieved that new hatchery construction would maintain the abundance o f salmon and

c * > » * 
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It is interesting that Baird already recognized dams and altered habitat as threats to salmon in the

until later, after the spring run had been greatly depressed by overfishing, [when did commercial 
harvest of the summer and fall chinook begin?] ** e x r ’y \><50j
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When salmon hatcheries were established big time [please quantify and date this -  “big time” is too
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[throughout the 2(fh century?]
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After a considerable lag time, we now are learning lessons from history, and new thinking is being 
applied to problems censed by the false belief in control and dominance o f nature and technological 
“solutions” to right all wrongs.

A  similar scenario applies to inland fisheries in relation to reliance on catchable trout to meet increased 
angler demand. During the past 50 years, improved technologies have resulted in large, efficient trout 
hatcheries. For example, commercial hatcheries supply great numbers o f relatively low-cost trout to 
restaurants and supermarkets. State and federal hatcheries continuously increased production o f 
catchable trout until in some states, such as Colorado, more than half of the state fisheries budget was 
devoted to rearing and stocking catchable trout. The relative merits of where to place emphasis—  
catchable trout or wild trout—in management programs has been the subject o f a long, ongoing 
controversy (see “From Hatcheries to Habitat? Look Again.” Autumn 1991 Trout, and “Catchable Trout: 
Are Anglers Getting Their Money's Worth?” Winter 1996 Trout). Again, there has been a considerable 
lag time in learning from the past and applying new thinking to tesolve the catchable trout vs. wild trout 
controversy.

1 am heartened by the dedication and expertise Trout Unlimited has demonstrated to delineate the 
elements o f the controversy and expose them for intelligent discussion and critique. In addition to 
Fishing for Answers, TU produced two economic reports. One demonstrates that there is no relationship 
between the number o f catchable trout stocked and fishing license sales. The assumption o f a direct and 
equal relationship between the number of catchable trout stocked and license sales has driven Colorado’s 
fisheries program; critical analysis o f historical data proves it false. The other report concerns the costs 
o f producing and stocking catchable trout and the values (willingness to pay) placed on those trout by 
anglers who catch them. The findings probably will come as no surprise to wild trout enthusiasts. 
Anglers fishing for catchable trout are not “willing to pay” what the trout costs. There is an important 
difference between “knowing” something by intuition or gnt feeling and knowing on the basis of sound 
scientific analysis o f a great amount of economic and statistical data. We now have a solid for 
putting catchable trout in better perspective in relation to their proper role in fisheries programs.

Learning from the past and applying new thinking do not imply doing away with hatcheries and all o f the 
hatchery personnel (more than 50 percent o f people employed by the Colorado Division o f W ildlife's 
fishery/aquatic program work in hatcheries). What I envision is that hatcheries w ill become more

steelhead—the same mentality and faith in a technological “fix” as expressed by the U.S. Fish 
Commission in 1875 and 1884. . . ^

Do we learn from history? By recent tim es (when?], 1.3 billion doilars^wortbof hatcheries existed in the 
Columbia basin. By the late 1980s, 160 million chinook salmon (mostly smolts) were being stocked in 
the basin. For file past several years, the total return o f all salm on and steelhead to the Colum bia 
has been between one and two m illion fish. About 80 percent o f those are from hatcheries. A t many 
hatcheries, only one salmon returns for every 1,000 to 10,000sm olts stocked. [I'd like to check these 
statistics. What‘s your source for diem ?] Those returning adults represent costs o f hundreds o f dollars 
and if  taken in a commercial fishery, they have a wholesale value o f around 50 cents per pound. There is «—■ 
a certain irony in these figures as they confirm the optimistic assumptions of the 1870s and 1880s about 
Columbia salmon being under the control o f artificial propagation. Unfortunately, the assumption that 
abundance would be maintained and increased because hatcheries would compensate for the effects of 
dams, overfishing, habitat degradation, and pollution, was disastrously mistaken. Total numbers of 
salmon and stealhead returning to the Columbia in recent years are only about 5 to 10 percent o f their 
abundance before dams, altered habitat and hatcheries.
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effective in making the connection between fish stocked and fish caught by anglers. This can be done by 
a shift in emphasis from catchable trout production (put-and-take fishery) to production o f selected 
strains o f trout to stock in put-and-grow fisheries. In Colorado, lakes and reservoirs stocked with 
salmonid fishes make up about six times the surface area o f all trout streams in the state. There is a long 
history demonstrating that selected strains o f trout—Eagle Lake rainbow trout, for example— stocked at 
fingerling or snbcatchablc sit», survive and grow strikingly better than the domestic strains used to 
produce catchable trout When 90 to 95 percent o f all hatchery biomass is tied up in catchable trout, there 
is little room and low priority to become seriously involved in rearing selected strains and matching them 
to specific waters to increase (he success o f put-and-grow fisheries. Hopefully, one result o f de
emphasizing catchable trout w ill be to free up hatcheries for production o f selected strains to improve 
put-and-grow fisheries. The net result in total angler catch would more than make up the loss caused by 
stocking fewer catchable trouL

I am optimistic but also realistic. M ost progress can be characterized as two steps forward and one step 
back. I also am mindful o f the old aphorisms about teaching old dogs new tricks and that the more things 
change, the more they stay the same.
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The Perils of 
Anadromy: 
What Have 
We Learned 
From 
History?

H e’ve spent billions of dollars to bolster dwindling 
Northwest salmon runs, yet the numbers of fish continue to 
decline.” So began a front-page story and series of articles in the 
Seattle Post-Intelligencer last year, which explored the ramifica
tions of the long-term, consistent decline in anadromous 

salmonids, namely, chinook and coho salmon and steelhead. By winter 1997, 
several populations or races of those species were listed for protection under the 
Endangered Species Act in California, Oregon and Washington. How did we 
get to this state of affairs? Is there hope for the future?

In my last column (Spring 1998), I examined the question, Do we learn 
from history? I pointed out that the decline of Columbia River salmon and 
steelhead could be traced to a simplistic faith in science and technology to 
solve all problems. The prevailing thinking was that humans could have 
dams, pollution, over-fishing, and degraded watersheds and still maintain the 
abundance of anadromous fishes because they could be artificially propagat
ed oñ a massive scale. The technology is good— fish culture has been increas
ingly efficient in raising fish; however, the biology on which the technology 
is based is seriously flawed.

Species such as chinook salmon and steelhead in a large system like the 
Columbia River basin originally consisted of hundreds of separate popula
tions, each site-specifically adapted to particular parts of the basin. A long 
evolutionary history of perfecting site-specific, life history adaptations is the 
basis for maximizing abundance. Dams and hatcheries have destroyed or 
impaired much, perhaps even most, o f the site-specific adaptiveness of native 
populations of chinook and coho salmon and steelhead. The genetic basis to 
maximize abundance has been impaired. A genetic explanation is certainly 
not the whole story, however. It cant explain why the declines have been so 
severe in the past 10 years.

The Winter 1991 TROUT was devoted to “Pacific Salmon at the Cross
roads” and documented the loss of the adaptive diversity of salmonid popu
lations and races in the Pacific Northwest. Two years later, TROUT (Sum
mer 1993) featured the topic, “Can We Save the Northwests Salmon?” In 
that issue, several experts offered opinions on what needed to be done to 
restore salmon and steelhead. Yet by 1998, runs of chinook, coho and steel
head have continued to decline, resulting in several listings for protection 
under the Endangered Species Act.

Thirty years ago, the federal government began a highly-touted techno
logical “fix” to restore anadromous salmonids— barging young salmon and 
steelhead around the dams on the Columbia-Snake River system and releas
ing them in the Columbia below Bonneville Dam, the lowermost dam. This 
seemed to be a logical method to reduce mortality of juveniles passing over 
spillways or through turbines at each dam (Snake River fish must negotiate 
eight dams, four on the Columbia and four on the Snake).
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In the 1960s, 
an average of 
70,000 wild 
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returned to 
the Snake 

River headed 
for Idaho and 

Oregon. 
Today, Snake 
River steel- 

head are list
ed as threat
ened under 
the Endan
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Act.

Barging hasn’t worked. After many 
millions of barged salmon and steelhead, 
there has been no consistent, significant 
difference in the survival of returning 
adults between those fish that are barged 
versus those fish that move over or 
through dams on their own. Both groups 
have had abysmally low survival. More
over, the adults that do return from the 
barged smolts, especially those of hatch
ery origin, have a strong tendency to 
stray to other rivers rather than return to 
their home streams. This results in mix
ing non-native, hatchery fish with wild, 
native populations.

Lets review the big picture on the fac
tors that determine abundance of 
anadromous fishes. Major dichotomies 
can be made between natural phenome
na and human-induced environmental 
impacts and between ocean and freshwa
ter environments.

Natural phenomena include climatic 
changes in temperature and precipita
tion, changing ocean currents, patterns

of upwelling, nutrients, and ocean pro
ductivity. Under virgin conditions, with 
no human impacts, freshwater survival 
from egg to smolt migrating to the ocean 
is greatly influenced by flow and temper-

^ \a k im a  
coho were 
traded fo r  

fr u it  
orchards.

ature conditions to which the young are 
exposed. Especially for juvenile steelhead 
(which spend two or three years in fresh
water) and coho salmon (which spend 
one year in freshwater), the quantity and

quali ty of overwinter habitat is an impor
tant determinant of survival. The fresh
water environment imposes greater limi
tations on steelhead abundance than it 
does on chinook young, which mainly go 
to sea in their first year of life.

Not considering fishing mortality 
(especially “over-fishing”), survival of 
smolts to returning adults is strongly 
influenced by ocean productivity in their 
forging areas of the North Pacific Ocean. 
Thus, even under pristine conditions, 
populations of salmon and steelhead 
would be expected to have large differ
ences in abundance over short- and long
term cycles due to natural phenomena. 
For example, during a 100-year period, 
some years would have optimal freshwater 
conditions coinciding with optimal ocean 
conditions resulting in a cycle of high 
abundance of anadromous fish. When 
poor freshwater conditions coincide with 
poor ocean conditions, abundance is 
greatly reduced, perhaps to only 10 per
cent or less of the high abundance cycle,
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depending on the species and region.
In the Columbia and other West 

Coast salmon and steelhead rivers, the 
freshwater environment has been severely 
degraded. Dams have blocked spawning 
runs and changed temperatures and 
flows; logging, livestock grazing, and agri
culture have degraded habitat and 
increased sediment input. Spawning 
rivers have been dredged for gold, chan
nelized for flood control, diverted for irri
gation, and subjected to toxic mine 
drainage and other pollutants. If all dams 
were eliminated, the freshwater environ
ment would still operate at a much 
reduced capacity for anadromous fish 
because of the cumulative abuse of 150 
years of human activities.

A habitat improvement project on a 
1,000-foot section of a small stream can 
increase abundance of a resident trout 
population whose life history needs can be 
satisfied in a relatively small area. Howev
er, for anadromous juvenile salmon or 
steelhead, which use 100 miles or more of 
stream habitat from the time they hatch 
until they migrate to the ocean, terms 
such as enhancement, restoration or reha
bilitation must be applied in the context 
of the whole watershed.

During the past 10 years or so, there 
has been a continuing downward trend 
in ocean conditions for anadromous fish. 
Warming temperatures and reduced 
nutrients and food supply have resulted 
in lower ocean productivity and survival 
o f anadromous fish in the Northwest. 
Warmer ocean temperatures have caused 
northern movement of predators, further 
affecting salmon and steelhead in the 
ocean. Presendy, anadromous salmonids 
face a double whammy: poor conditions 
in both the freshwater and marine parts 
o f their life history.

Salmon and steelhead have drastically 
declined both in the Columbia River, with 
many mainstem dams, and in other rivers 
without dams. Consequendy, many peo
ple question the premise that Columbia 
dams are the main cause of anadromous 
salmonid decline. A recently-published 
book by James Buchal, The Great Salmon 
Hoax (Iconoclast Publishing Co.), pursues 
this line of reasoning. I agree that there is 
much more than dams to blame for 
anadromous fish decline. The Columbia 
River once had runs of millions of chum

and coho salmon. The chum salmon 
spawned downstream of Bonneville Dam 
yet became essentially extinct in the basin 
before the dam-building era. Something 
happened to their spawning streams that 
eliminated successful reproduction. Many 
coho populations migrated upstream east 
of the Cascade range in the mid-upper 
Columbia basin. For the most part, those 
native populations were all gone before the 
dam-building era. The Yakima River once 
had abundant coho runs. Intense demand

T here can be 
no reasonable 

doubt that 
the fo u r dams 
on the Snake 
River have 

been the p r i
mary cause o f  
the decline o f  

chinook 
salmon and  
steelhead in  

Idaho’s Snake 
River system.

for irrigated agriculture resulted in, on 
average, only about 30 percent of the Yaki
ma’s virgin flow reaching the Columbia. 
The coho were traded for fruit orchards.

There can be no reasonable doubt, 
however, that the four dams on the Snake 
River have been the primary cause of the 
enormous decline of the chinook salmon 
and steelhead in Idaho’s Snake River sys
tem. Sockeye salmon returning to Lake 
Osoyoos, on the Okanogan River in

British Columbia, still maintain a moder
ately abundant population. Those 
salmon—whether juveniles moving down
stream or adults moving upstream— must 
pass nine dams on the Columbia River. In 
contrast, the sockeye salmon of Redfish 
Lake, Idaho went from thousands to func
tionally extinct after the four Snake River 
dams were in place (they now are main
tained by captive breeding). Simply put, 
the nine Columbia dams are not as detri
mental as the four Snake dams.

About 25 years ago, when the effects of 
Columbia and Snake River dams were 
becoming apparent, fisheries professionals 
expressed concern about the future of 
Columbia basin salmon and steelhead. A 
symposium on the subject was held in 
Vancouver, Wash, in 1976 (Trout Unlim
ited was one of the sponsors). The Ameri
can Fisheries Society published the pro
ceedings, which make interesting reading 
from a historical perspective—what was 
predicted and what came to pass over the 
next 20 years. Some people came across as 
quite contemporary, warning against the 
danger of over-reliance on hatcheries and 
technological fixes, and stressing the 
importance of preserving the remaining 
wild, native populations. A hatchery 
spokesperson, maintaining his faith in 
technology, however, stated that hatcheries 
“can provide the means of rebuilding 
future runs in the upper Columbia and 
Snake River system to the levels that exist
ed before dams.” If I were awarding a prize 
for the worst or most faulty prediction 
made at this symposium, it would be a 
tough choice. Washington Governor 
Daniel Evans, who gave the keynote 
address, admitted that there were indeed 
serious problems for salmon and steel
head, but assumed things had bottomed- 
out and that “we have no place to go but 
up.

Hindsight is a more accurate predic
tor than foresight. So, what can we learn 
from hindsight to improve the accuracy 
of foresight? ■

Dr. Bob Behnke has been a Professor o f 
Fisheries Biology at Colorado State Univer
sity since 1966. A fascination, or obsession, 
with studying the diversity o f trout, salmon 
and their relatives developed in early child
hood, which later led to seeking them out in 
North America, Europe and Asia. His 
About Trout” column began in 1983.
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The first 
Forty Years: 
From
Rhetoric to 
Research

T■  HE GENESIS OF TROUT UNLIMITED OCCURRED IN JULY 1959 WHEN A 
group of dedicated anglers met at George Griffiths home on the 
banks of the Au Sable River near Grayling, Michigan. The impetus 
for the meeting was to promote the cause of wild trout management. 

■Hi George Griffith was an ardent outdoorsman who loved fly fishing for 
wild trout. He and his fellow anglers meeting that fateful day abhorred the 
prevailing policy of the fisheries division of the Michigan Department of 
Natural Resources (DNR)— namely, dumping large numbers of catchable 
hatchery trout in the Au Sable and other streams with good populations of 
wild trout and calling it “fisheries management.” The TU  founding fathers 
wanted a change in emphasis from put-and-take catchable trout to wild trout 
managed with special regulations.

Griffith had served as a Michigan Conservation Commissioner for sever
al years but was frustrated in his attempts to change the fisheries manage
ment program, which was dominated by fish culturists believing that they 
were simply catering to the preference of the general angling public. The 
need for an organization that could exert external pressure to effect change 
was suggested to Griffith by his neighbor George Mason, who was an early 
leader and driving force in Ducks Unlimited.

A strategy was developed, a scientific advisory board created, and Trout 
Unlimited prepared its first policy statement on wild trout management. 
Despite the dedication and enthusiasm sustaining Trout Unlimited in its first 
years, progress was slow: the power of the fish culturists and the prevailing 
put-and-take mentality resulted in inertia.

In 1963 the Michigan DNR restructured and dramatically turned around 
its fisheries division; put-and-take management was discarded and TU s wild 
trout policy was essentially implemented. One might assume that sound sci
ence and logical thinking were the basis for TU  s first triumph. This was not 
the case, however, change was effected more by money and politics. Griffith 
told me the story many yean ago and its no secret as he recounted it in his 
1993 book, For the Love o f Trout.

An early TU  member was the Kent County chairman of the Republican 
party. In 1962 Republican George Romney was elected Governor of Michi
gan. To exert pressure on the Governor to appoint a pro-TU person to the 
Michigan Conservation Commission (which would tip the balance of the 
Commission in favor of wild trout), the county’s $12,000 monthly donation 
to the Republican party’s state headquarters was withheld. This elicited a call 
from the Governor, TU  got its man on the Commission, and the rest is his
tory.

Trout Unlimited’s success in implementing more progressive fisheries 
management in Michigan helped expand TU  as a national organization and 
eventually expand its goals to become a premier national conservation orga
nization.
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TU ’s original purpose was rather lim
ited in scope: advocating for wild trout 
management rather than put-and-take 
catchable trout stocking. A 40-year 
review on the progress of state fishery 
agencies on this issue is not encouraging, 
but that’s another story for another col
umn. I will now focus on the successes 
TU has had on broader conservation 
issues and examine the basis for success. 
This relates to the title of this column, 
“from rhetoric to research.” TU ’s early 
leaders promoted research and science as 
a basis for fisheries management and 
coldwater conservation (TU’s first presi
dent, Casey Westell, established the 
precedent that TU would only support a 
position that was scientifically sound), 
but conservation laws were weak or 
nonexistent. Conservationists could 
complain and agonize over habitat degra
dation, pollution, and the drying-up of 
streams, but there was little in the way of 
legal recourse to do anything about those 
problems until proper laws were enacted.

When government agencies dealing 
with natural resources were created, they 
were focused on a single, strictly utilitar
ian purpose, without regard for the envi
ronmental consequences of their actions. 
There was no consideration of the “costs” 
entailed from obtaining the “benefits.” 
For example, the U.S. Bureau of Recla
mation was created in 1903. Its purpose 
was to make the arid West green, the 
deserts bloom. It would do this by trans
forming “wasted” water flowing in rivers 
into “beneficial” water by taking it from 
rivers and putting it onto land for irrigat
ed agriculture.

The Bureaus first project was the 
Newlands Project, named for its promot
er, Nevada Senator Francis Newlands. 
The project removed most of the flow 
from Nevada’s Truckee River. Its impact 
on Pyramid Lake and its population of 
the world’s largest cutthroat trout was 
predictable— the lake level dropped by 
75 feet, surface area was almost halved, 
and the native cutthroat trout was extinct 
by 1940. Commenting on these environ
mental concerns, Newlands retorted: 
“Pyramid Lake exists only to satisfy the 
thirsting sun.” There was no assessment 
of costs and benefits; the benefits of irri
gation vs. the loss of the world’s largest 
cutthroat trout; or the impacts on the

Pyramid Lake Paiute Tribe and on the 
cui-ui sucker, an ancient species found 
only in Pyramid Lake. Native Americans 
had few rights and no political clout at 
the time, and there was no Endangered 
Species Act.

This policy of single-purpose natural 
resource exploitation prevailed into the 
period of TU ’s early years. I recall a 
meeting of the University of California at 
Berkeley’s conservation club, when Willis 
Evans of the California Department of 
Fish and Game (who after retirement 
became an environmental activist) gave a 
slide show depicting the blocking and 
destruction of many streams by logging

The TU founding fathers 
wanted a change in 
emphasis from put-and- 
take catchable trout to 
wild trout managed with 
special regulations.

debris resulting from clear-cuts made 
without regard to any other values except 
to maximize production and minimize 
costs. Those streams were inhabited by 
steelhead, coho salmon, and coastal cut
throat trout before the destructive log
ging operations. Most of the audience 
was appalled at scenes of how improper 
logging practices devastate streams and 
fish. But at least one person in the audi
ence saw nothing improper: The Dean 
of the School of Forestry asked the worth 
of the fish that were lost and how that 
lost value compared to the value of the 
lumber from the clear-cut.

This incident illustrates how students 
in the fields of natural resource manage
ment were “educated” at the time and 
suggests why, after they became agency 
administrators, they were resistant to 
change.

Environmental laws were eventually 
passed that allowed for legal challenges to 
correct the long history of environmental 
abuse. Many people in government agen
cies, however, found it difficult to change 
from business-as-usual single use to new 
paradigms of multiple use. In 1960 Con
gress passed the Multiple Use Sustained 
Yield Act, which directed the U.S. Forest 
Service to manage its lands “...without 
impairment of the productivity of the 
land. Consideration must be given to the 
relative values of all of the resources, not 
necessarily the use that gives the greatest 
dollar return or greatest unit output.”

I have a 1966 report prepared by the 
U.S. Forest Service and the Soil Conser
vation Service on the Humboldt River 
watershed in Nevada. The report is con
cerned with how to create more “benefi
cial” water for irrigation. The solution 
was phreatophyte control. All vegetation 
in the watershed was divided into “bene
ficial” species (i.e., eaten by livestock) 
and “nonbeneficial” species (the phreato- 
phytes that transpire large amounts of 
water and have no commercial value). 
Cottonwood trees were regarded as very 
nonbeneficial as they transpire four acre 
feet of water per acre of cottonwoods—  
therefore, each acre of cottonwoods 
exterminated would free up four acre feet 
of water for “beneficial” use.

During the 1960s, after the passage of 
the Multiple Use Sustained Yield Act, 
agencies of the U.S. Department of Agri
culture— namely, the Forest Service and 
the Soil Conservation Service— continued 
to herbicide riparian and wedand vegeta
tion to free-up more “beneficial” water 
without regard to the costs incurred, such 
as decreased fish and wildlife habitat, 
increased erosion, and declining water 
quality. This was a clear violation of the 
intent of the Act and a classic example of 
“lag time” mentioned in my Spring 1998 
column, “Do We Learn From History?” 
Legal action by conservation organiza
tions is necessary to reverse illegal actions 
by federal agencies and shorten the lag 
time before correction.
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Ocher environmental laws important 
for coldwater fisheries protection are:

► National Environmental Policy 
Act of 1969— requires federal agencies to 
write environmental assessments or envi
ronmental impact statements to ade
quately address all consequences of any 
“significant action” and to avoid “irre
versible loss” of any environmental com
ponent;

► Endangered Species Act of 1973—  
requires federal agencies to avoid any 
action that might jeopardize protected 
species; and

► 1986 Amendment to the Federal 
Power Act, the law that governs the Fed
eral Energy Regulatory Commission 
(FERC)— requires FERC to give “equal 
consideration” to all values of water in 
relation to values of power generation 
(especially important for dam relicens
ing).

Much of Trout Unlimited’s success 
in attaining recognition as a major con
servation organization is due to its 
efforts— often through sharing research 
findings and legal expertise with other

The U.S. Bureau of 
Reclamation was created 
in 1903. Its purpose was to 
make the arid West green, 
the deserts bloom.

conservation organizations— to force 
compliance with federal law thereby 
achieving protection and enhancement 
of environments inhabited by coldwa
ter fish.

In the big arena of conservation, TU  
has accomplished great things and has 
received deserved recognition. As for the 
original goals of its founding fathers—  
emphasis of wild trout over catchable 
hatchery trout in fisheries manage
ment— that’s another story; as Jim 
Yuskavitch points out in this issue, we’re 
still in the rhetoric stage. But we should 
not despair. Further research is necessary 
and eventually rational thinking will pre
vail; however, external pressure will be 
needed, even to the extent of withhold
ing political donations. ■

Dr. Bob Behnke has been a Professor o f 
Fisheries Biology at Colorado State Univer
sity since 1966. A fascination or obsession 
to study the diversity oftrouty salmon and 
their relatives developed in early childhoods 
which later led to seeking them out in 
North America, Europe and Asia. His 
About Trout” column began in 1983.
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f  Robert Behnke

r

Wild Trout 
and Hatchery 
Trout:
A 40-Year 
Review

I
N MY LAST COLUMN I MENTIONED THAT TROUT UNLIMITED HAS ACHIEVED 
great success as a coldwater conservation organization, but that outside 
the organization, there has been a general lack of success in achieving 
TU s original goal of 40 years ago: emphasizing wild trout management 
over maintaining put-and-take fisheries by stocking catchable trout.

In 1989 TU celebrated its 30th anniversary. The four issues of TROUT 
that year were devoted to a celebration of progress. Ray White wrote a fea
ture article, “From Hatcheries to Habitat” (Autumn 1991), to show that 
progress was being made toward greater emphasis on wild trout manage
ment. Although this was true and could be documented by the increase in 
miles of streams managed for wild trout, I suspected that there was no com
parable decline in catchable trout production during the 1959-89 period. In 
fact, when I reviewed the statistics, I found that the number of catchable 
trout raised in state and federal hatcheries had increased from 50 million to 
78 million during this era of “from hatcheries to habitat.”

Later I collaborated with economists to learn more about the economics 
_of catchable trout (“Catchable Trout: Are Anglers Getting Their Moneys 
' Worth?”, Winter 1996 TROUT). And TU sponsored economic analysis of 
catchable trout programs, resulting in the 1997 report, “Fishing for Answers” 
(available on TU s Web site at www.tu.org). The report showed that there is 
no relationship between license sales and the number of catchable trout 
stocked (during the eighties, California showed an inverse relationship—  
more catchables stocked, fewer licenses sold), and that anglers are not willing 
to pay what it costs to provide the catchables.

Last year John Epifanio, Ph.D., TU s Conservation Geneticist, completed 
the report, “Status of Coldwater Fishery Management in the U.S.: An 
Overview of State Programs.” Data were compiled for each state on the num
ber of anglers, the total fishery budget, the percentage of the budget devoted to 
hatcheries, the numbers and biomass of all hatchery fish produced, and so on.

It appears that during the past 10 years, the total number of catchable 
trout produced in most states has slighdy declined, but total biomass proba
bly increased as the size of catchable trout generally increased from about 
four per pound (about eight inches) to two or three per pound (about nine 
to 11 inches). In 1999 in many states, the catchable trout program remains 
a basic, core program of fish management agencies, consuming a large part 
of the total fishery budget, all out of proportion to “benefits— that is, the 
percent of total angler days generated by catchable trout.

A generally accepted definition of “catchable trout” is any species of trout 
raised in a hatchery to a length of eight inches or greater. During the past 40 
to 50 years, advances in nutrition, disease control, and engineering have 
increased growth rate, and decreased costs of rearing catchable trout (in rela
tion to inflation). As a percentage of license fees, catchable trout might 
appear to be a better bargain today than 40 years ago; this is a factor in pro-
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mo ting and justifying the continued 
expansion of catchable programs.

The overwhelming majority of catch- 
able trout produced in state hatcheries are 
stocked in “put-and-take” fisheries. Most 
o f the fish that are taken are caught with
in a week of stocking. Most states have a 
goal of a 50- or 60-percent catch rate for 
put-and-take fisheries. With a 60-percent 
return of stocked fish to anglers, if catch- 
able trout cost $3.00 per pound to stock, 
then each pound caught costs $5.00 (this 
is why anglers are not willing to pay the 
cost). Rarely, however, are studies per
formed to accurately assess return rates.

One such study in the Colorado River 
tailwaters below Lake Mead found that 
the stocking of “small” catchable trout of 
eight to nine inches, returned to anglers 
at only one td two percent and at a cost of 
$30 to $60 per fish caught (predators, 
mainly striped bass, consumed the rest). 
O f “large” catchable trout stocked at 13 
inches, returns to anglers were 22 percent 
and 47 percent in two trials. Each of 
those large catchables cost $2.83 to raise 
and stock, and the cost of each fish caught 
was $6.02 at the 47-percent return rate, 
and $12.86 at the 22-percent return.

There are some highly favorable 
cost/benefit stocking programs that use 
trout of “catchable” size, but they are 
stocked in “put-and-grow” fisheries. For 
example, some notable steelhead fisheries 
of the Great Lakes stock hatchery-reared 
smolts of about eight inches or larger. 
Also some lakes and reservoirs have suit
able temperatures and food supplies for 
trout but have predators, such as bass or 
walleye, that would consume any bite- 
size trout stocked. The series of reservoirs 
along Wyoming’s North Platte River is 
an example of the sensible use of hatch
ery trout. Research using coded wire tags 
could identify the trout stocked in the 
future as to size at stocking, time and 
type of stocking, and species and strain 
stocked. Survival in the face o f walleye 
predation could be assessed in relation to 
these parameters, all of which affect sur
vival. The research findings now allow 
for several /pounds of hatchery trout to be 
caught for each pound stocked. Thus, 
although these hatchery trout are of 
catchable-size, most are caught a year or 
more after stocking at a much larger size 
and can even look like wild trout.

The “Miracle Mile” of the North Plat
te River is a nationally famous trout fish
ery (74 percent of its anglers are non-res
idents, and they produce the highest per 
angler day in economic values). The 
largest proportion of the angler catch in 
the Miracle Mile is made up of hatchery 
rainbow trout stocked a year or two 
before. The North Platte trout fishery 
and some Great Lakes steelhead fisheries 
demonstrate the real need and benefits

The North Platte trout 
fishery and some Great 
Lakes steelhead fisheries 
demonstrate the real need 
and benefits from 
hatcheries—where natural 
reproduction is lacking or 
severely limited.

from hatcheries—where natural repro
duction is lacking or severely limited. 
These “good” examples of maximizing 
efficiency and minimizing costs of fish
eries based on hatchery trout are not like
ly to be expanded into states where put- 
and-take, catchable trout fisheries take 
up a disproportionate amount of the 
fishery budget, and hatcheries have no 
room to raise different strains and lots of 
fish for the necessary research. Its also 
unlikely that much progress will be made 
toward maximizing efficiency and effec
tiveness of the hatchery product in states 
where hatcheries operate independently 
from management and research.

I hope I’ve made it clear that a critical 
analysis of the cost and benefits of catch
able trout is not “anti-hatchery.” It’s actu
ally pro-hatchery because it aims to make 
hatcheries more effective in producing 
diversified, high quality fisheries by free
ing up more funds and facilities that 
would result from putting catchable 
trout in a true cost-benefit perspective.

In the 1990s catchable trout have 
made up 96 to 97 percent of total biomass 
produced in California Fish and Game 
hatcheries, and 97 percent of the biomass 
produced in Nevada’s hatcheries—a state 
that in recent years has stocked 10 to 15 
catchable trout per licensed angler. Forty 
years ago, the Leopold-Needham assess
ment of the Nevada Fish and Game 
Department highlighted the waste in 
Nevadas catchable trout program and 
called attention to a lack of emphasis on 
wild trout management. Yet if direction of 
fishery management has changed in Neva
da, it’s been in the direction of a catchable 
trout program gone out of control.

Catchable trout production in Idaho 
has taken up “only” about 75 percent of 
that state’s total hatchery production, but 
in the 1990s, Idaho has annually stocked 
about four to seven catchable trout per 
licensed angler. Consider that Idaho has 
26,000 miles o f streams for wild trout 
and about 450,000 surface acres o f lakes 
and reservoirs for put-and-grow trout 
stocking. The “need” and “importance” 
of catchable trout in Idaho is minuscule 
and completely out of proportion to its 
funding in the fishery budget. In relation 
to unit of water in miles of stream or sur
face acres per angler, a comparison could 
be made between Idaho on one hand and 
Connecticut and Massachusetts on the 
other. Massachusetts and Connecticut 
have been averaging three to four catch
able trout per licensed angler.

Can catchable trout programs, in 
states where they’ve gotten out of con
trol, be reformed? If we can learn from 
history, it is apparent that the fervor of 
wild trout advocates can be their own 
undoing when it comes to a showdown 
between wild trout and catchable trout. 
Emotional rhetoric demonizes, polarizes, 
and solidifies the opposition. Bite your 
tongue before using terms such as bait 
flinger, worm dunker, and meat fisher
man. These people make up most of the 
angling public, and attempts to demean 
the “average” angler will be counterpro
ductive. It is the “average” angler who has 
the most to gain from more efficient and 
effective use of hatchery fish. ■

Dr. Bob Behnke has been a Professor o f 
Fisheries Biology at Colorado State Univer
sity since 1966. Hes been writing the 
"About Trout** column for 16years.
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I pjĉjr>^ y±£& A /.A ’ c n ^ . W - ^ » ^ '   . Jü * "C  «Ûp *l4**7 7 4 *^—  y

/ T i  ^  i a ; 1 ¿ ^ , .*•- bhficJz ke> f . - ' {-T'4'*  ̂ ~ £i?..y *  ^

[i . <̂q t>T # l \  C y T y#* c£ < ~S* f \  . ^ ô£íí¿í>̂ i1̂
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HYDRO HABITAT

Fish habitat in tailwaters below large dams is a relatively recent 

phenomenon, first recognized in the 1930's. Trout anglers are generally aware 

that most of the super-productive trout fisheries are in tailwaters below large 

dams (see Tailwater trout in spring 1996 Trout). On the other hand, dams have 

been the main factor causing declines and local extinctions of anadromous 

salmon and steelhead (see Perils of anadromy in summer 1998 Trout).

Thus, in relation to the well-being of salmonid fishes, dams can create the 

best of times or the worst of times. As with hatcheries, there is no absolute pro or 

absolute anti position on impacts of dams on fish. Many aspects must be 

evaluated on a case-by-case basis. There are commonalities that distinguish 

good dams from bad dams. Outstanding tailwater trout fisheries, typically, 

reflect change in the natural annual flow regime. Flows become more stable 

after river regulation by a large dam and storage reservoir. Regulated high 

flows are lower and low flows are higher than the natural flow regime. This 

results in maintaining more habitat throughout the year. Water temperatures are 

optimal for feeding for all or most of the year in prime tailwaters. Nutrients and 

food such as crustaceans and fishes entrained in water from the reservoir pass 

through turbines to greatly increase the productivity of tailwaters. This 

combination of increased habitat, increased food, and optimal environmental 

conditions results in greatly increased trout-carrying capacity compared to the 

natural, pre-dam conditions. Indeed, most of the most notable tailwater trout



fisheries, occur in oreos where the rivers were too warm and turbid for trout to 

survive before dams were constructed.

Given the above scenario it’s understandable why so many anglers have 

a positive attitude toward big dams. What are the attributes of a "bad dam? 

Most large dams and reservoirs are multi-purpose. They were constructed with a 

primary purpose such as flood control or navigation (under jurisdiction of the 

Corps of Engineers) or storage of irrigation water (Bureau of Reclamation). 

Hydropower was the primary purpose of the Tennessee Valley Authority dams 

and most large dams in the Columbia River basin, but turbines for electrical 

generation are included in all large dams to help pay for costs of construction. 

During the era of large dam construction, beginning with Hoover Dam in 1930, 

how dams were operated depended on their primary and secondary purposes. 

Fish and the aquatic environment were not part of the operational equation. 

Because the greatest value of hydropower is peak power production, the 

operation of turbines on demand, the flow below a hydropower dam could 

vary from a raging flood to a damp river channel in a matter of hours.

Obviously, such a tailwater could not be an outstanding fishery.

Dams became the classic example of pork barrel politics. Just about 

every congressman wanted to bring home the bacon in the form of a dam and 

reservoir. By the 1950's-60 s, there were few feasible dam sites that had not been 

developed. The dam building lobby, however, was like a snowball rolling 

downhill; its momentum was difficult to restrain. For dam advocates, there was



no such thing as a bad dam. Before the dam building momentum could be 

slowed, many "bad” dams (dams with unfavorable cost-benefits and doing 

severe environmental harm) were already underway, such as TVA’s Tellico dam 

(the notorious snail darter dam) that obliterated a fine wild trout fishery.

My column, The first forty years: from rhetoric to research, in the winter 

1999 Trout, discussed changes in public perception, public policy, and 

environmental laws in relation to water development projects. An example 

illustrating some points brought out in my winter 1999 column concerns the Trinity 

River, California.

The Trinity River is the largest tributary to the Klamath River. Historically, the 

Trinity was known as a major producer of Chinook and coho salmon and 

steelhead with annual spawning runs up to 100,000 or more. California 

congressman,'Clair Engle, persuaded Congress to back a pet project and the 

Trinity River Act of 1955 was enacted into law. Two large dams on the upper 

Trinity River were completed by 1963. Most of the flow (up to 90%) impounded 

by the dams was diverted to the Sacramento River basin. Congressman Engle 

addressed concerns that the loss of 109 miles of salmon and steelhead 

spawning and rearing habitat and the great flow depletion might be harmful.

He emphasized that: “This project does not contemplate the diversion of 

one bucketful of water which is necessary in this (the Trinity River) watershed,” 

and, “The argument that it will ruin fishing is absolute nonsense." The solution, of 

course, was the use of technology to improve on nature in the form of a large



fish hatchery designed to maintain the Trinity River's salmon and steelhead — but 

the hatchery failed miserably to do its job. The low flows were not conducive to 

survival of juveniles going to the ocean nor of adults returning from the ocean.

A major, but predictable, debacle occurred in 1964. The U.S. Forest Service was 

clear-cutting the watershed of the first tributary stream entering the Trinity River 

below the downstream dam. At that time no environmental impact statement 

was required to predict what would likely occur when the next major storm 

event hit the denuded watershed. What would happen when the great 

sediment load from the tributary is deposited in the Trinity River, especially in 

recognition that the Trinity now lacks the high annual "flushing" flows that would 

normally have transported the sediment? In 1964 the storm event occurred. 

Enormous sediment loads were deposited in and along the Trinity River further 

degrading it to the point of losing its function to produce salmon and steelhead. 

It soon became apparent that many, many of the "bucketfuls” of water being 

diverted to the Sacramento were indeed needed in the Trinity River channel 

and without increased flows, the fishing was ruined.

At a 1967 reservoir symposium another avid proponent of dams, U.S. 

Bureau of Reclamation Commissioner Floyd Dominy (whose dream was to dam 

the Grand Canyon) spoke about what the Bureau of Reclamation was doing 

about the problems created by the Trinity River project. According to Dominy 

there was no problem; in fact; "The Trinity River below Lewiston has been 

improved both as a fishery and as a nursery stream by controlled releases from



the dam.” Hard to say it this statement was a bald tace lie or simply 

misinformation fed to the Commissioner by dutiful subordinates. In any event, 

after more than thirty years and about TOO million dollars expended, the Trinity 

River and its salmon and steelhead runs are far from restored and probably 

never will be.

It's ironic that the traditional mitigation — build a dam, build a hatchery — 

intended to maintain or increase runs of salmon and steelhead, has officially 

been declared a failure for the Columbia River by an independent scientific 

review group. And, in 1999, the National Marine Fisheries Service declared that 

steelhead hatcheries in Idaho are in violation of the Endangered Species Act by 

negatively impacting protected populations of wild steelhead. The modern 

technology that can construct great dams can also construct state-of-the-art 

fish hatcheries. The problem is that we cannot “construct" the natural diversity 

of anadromous salmon runs lost to dams. It's taken a long time for this truism to 

be grasped by the agencies serving our technologically oriented society.
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P o r t l a n d ,  O regon, June 3 0 , 1914
Pittock B lo ck

Mr *."■ 3#' Jewell,
jt

, Superintendent*
Bear Sirt
Ti r, *We have your favor of ¿a20th, In which you advise 

us that a p e t i t * i s  being circulated for the purpose o f  pro
testing against the raoks across the lemhi River* We are very 
s6i%*y to learn of this and I presume rthat it will be necessary 
for some action. ;tpr be taken to head off this petition*, There
fore, would suggest that you ta k e  th e  matter up with some of 
the leading citizens o f  Salmon City, with a view o f  getting a 
petition liberally signed and send, in to theilame authorities 
protesting against any i n t e r f e r e n c e  w i th  th e  w ork  t h e r e .

D u rin g  my v i s i t  a t  B o ise  on J u ly  l a s t ,  I  was a s s u r e d  

by th e  Game W ard e n 's  o f f i c e  t h a t  th e y  wore n o t  o n ly  g la d  to 
havo  u s  o p e ra te  w i t h in  th e  S ta te  o f  Id ah o  b u t  t h a t '  t h e y  w ouldSr ■ - *' - .........
do e v e r y th in g  w i t h i n ^ t h e i r  pow er t o  a s s i s t  us. At the same

• Jtime thoy gave us a permit to take salmon spawn any where 
within the boundara|DS of the state o f  Id a h o .

In taking the matter up w ith  th e  c i t i z e n s  o f  Salmon 
City, would suggest that you explain to thorn fully that the *

eggs taken there are sent to the Bonneville Central Hatchery, 
the.fry resulting therefrom being liberated in the Columbia 
River; and, as a result, are restocking the Columbia River



B* L, J e w e l l  « 8
;• f

tvnfl keeping up the supply of fish which asoend the waters of 
Idaho; In ipther words, the State of Oregon is bearing the 
expense entirely of restocking the river with fish from which 
the citizens living along the Salmon Biver will eventually ^ 
reap a portion of the benefits therefrom* /

After going over-this matter with your friends 
there, write me fully; and should we find it necessary to 
take farther steps, will appeal to the Game harden from 
this office* ,

EEC/MBW
Very.truly youfs.
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^  THE AGE OF DAMS AND ITS LEGACY
by Marc Reisner

Marc Reisner certainly is best known as the author of Cadillac Desert. the American West and its Disappearing 
Water: which was published in 1986 and has had an enormous influence on how people have talked about and 
studied the West, its water, and its water problems. It certainly had a big influence on me when I was working as a 
public historian and later went to graduate school. This is one of the books that influenced me and turned me 
toward water history. Without a doubt, this is one of the best-known and widely read books on water in the West. 
Ifyou have not read it, I  suggest you get the book and read it. It is a hard-hitting critique of water policies and 
water practices in the region. I would best describe it as part history and part muckraking journalism, although 
Marc Reisner is not really a journalist. I  have been talking to him backstage. Cadillac Desert launched Reisner 
into national prominence and placed him at the center of intense debate over Western water issues. Since the 
publication of the book, Reisner has continued to work as a consultant and advisor to various groups and organi
zations on conservation matters including water. He is now at work on a book about the relationship of disaster to 
California history. His talk tonight is titled, “The Age of Dams and its Legacy. ”

Mark Fiege, History Department 
Colorado State University

The past hundred years have been the hydraulic century, the 
Age o f Dams. Nearly all o f the world’s mentionable dams 
were built in the 20th century. It was the age o f levies as 
well, the age o f infinite liberty taken with planetary hydrol
ogy. There never was —  and I suspect there never again 
will be —  an era o f such gargantuan and disruptive civil 
engineering works.

Wally Stegner, the late novelist and Western historian, 
opined that the Age o f Dams began not with the construc
tion but with the destruction o f a dam. On May 31, 1888, a 
privately owned dam erected on a fork o f the Canemaugh 
River in Pennsylvania by the Pennsylvania Canal Company, 
failed during a series o f tremendous rainstorms. The 
50,000 acre-ft. reservoir, which was the biggest in the world 
at the time, wiped Johnstown, Pennsylvania and 2200 
people, o ff the face o f the earth. That disaster convinced a 
lot o f people that the private sector had no business building 
dams, and that new prejudice led directly to the Reclama
tion Act o f 1902, which in its time was revolutionary 
legislation. It brought the Federal Government, with all o f 
its moral authority (it still had moral authority, back then) 
and powers o f taxation and eminent domain, into the water 
development business. That was a stupendous first.

But the muscle-bound agencies that would build America’s 
largest dams -  the Bureau o f Reclamation, the Corps o f 
Engineers, TVA —  never really hit their stride until a 
stunning little cluster o f historic events occurred about a 
half-century later: the Great Depression, the Dust Bowl,

and the election o f Franklin Delano Roosevelt In the wake 
o f these events, harnessing rivers became the Lord’s work, 
and as far as many people were concerned, FDR, who 
loved building dams, was next to God. Early in his second 
term, the five biggest structures on earth —  Hoover Dam, 
Bonneville Dam, Grand Coolee, Fort Peck and Shasta Dam 
-  were all being built at the same time, in one relatively 
small quadrant o f one region o f one big country.

The socioeconomic benefits o f water development are 
undeniable. Even environmentalists, at least some o f us, 
will acknowledge them. But the problems created by water 
development are still undervalued, and they will get worse. 
Here in a nutshell are some o f the big ones (I am sure that 
many o f you in environmental studies w ill find none o f this 
new:

éThe inexorable sedimentation o f reservoirs on which 
hundreds o f millions o f people have come to depend. 
éThe ruin through salt buildup o f millions o f acres o f once- 
fertile soil.
éThe creation o f monstrous cities in stark deserts where 
they aiguably should not exist.
éVulnerability to earthquakes, which can destroy aqueducts 
and cause dams to collapse. There was an earthquake in 
the Mojave Desert just a few weeks ago, and the first thing 
anybody worried about was, Did LA’s Colorado River 
aqueduct break in half? It did not -  yet.
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T )  rett Johnson has worked for 
. U t h e  past three years on an

f e w gy interdisciplinary research effort 
at Shasta Lake in northern California, with the U.S. Geo
logical Survey. He became interested in the project while 
serving as a non-departmental member o f Laurel Saito’s 
graduate committee. Dr. Johnson “...put in hundreds o f 
hours providing guidance to Laurel in her research and 
contributing substantively to her project,” according to John 
Bartholow, Ecologist with the U.S. Geological Survey. 
Bartholow added, “Devoted efforts like his are the best way 
to foster interdisciplinary collaboration in today’s educa
tional system.”

Dr. Johnson’s research collaboration on other projects 
includes Effects o f Dam Operations on Reservoir Physics 
and Biology, Blue Mesa Reservoir, Colorado, with John 
Bartholow; Water Quality in Front Range Reservoirs, with 
Ben Alexander o f the City o f Fort Collins Water Treatment 
Facility; and Biogeochemistry and Biology o f Nitrogen 
Deposition in Alpine Lakes, with Dr. Jill Baron o f CSU’s 
Natural Resource Ecology Laboratory.

Dr. Johnson teaches three interdisciplinary courses: Conser
vation Genetics, Regulated Rivers, and Experimentation in 
Ecology; and has guest-lectured on Aquatic Ecology and 
Water Quality in several courses.

Brett Johnson was presented his Water Center Award by 
Laurel Saito, PhD. student in Civil Engineering,
Laurel nominated Dr. Johnson for the award.

October water supply conditions held at an acceptable level as indicated 
by the SWSI values, in spite of all basins experiencing a drop in their 
SWSI numbers from the previous month. Most basin administrators 
reported dry conditions during October, with precipitation amounts well 
below average. The dry 
conditions caused more 
irrigation water to be 
applied in October than 
is typical. Reservoir 
levels are above 
average statewide. The 
surface Water Supply 
Index (SWSI) 
developed by this office 
and the USDA Natural 
Resources

Conservation Service is used as an indicator of mountain based water 
supplyconditions in the major river basins of the state J t is based on 
snowpack, reservoir storage, and precipitation for the winter period 
(November through April). During the winter period snowpack is the

primary component in 
all basins except the 
South Platte basin, 
where reservoir storage 
is given the most 
weight The following 
SWSI values were 
computed for each of 
the seven major basins 
for November 1,1999, 
and reflect conditions 
during the month of 

October.

* * * »
w m w m

¡¡¡¡Ë

1

1 "ä s ?  1
South Platte 3.5 -0.1 +0.3

Arkansas 2.1 -0.4 +0.3
Rio Grande 2.0 -0.4 +0.8
Gunnison 1.5 -0.3 +1.0
Colorado 2.6 -0.2 +0.7

Yampa/White 0.0 -1.0 -2.8
San Juan/Dolores 0.8 -2.9 +0.3

SCALE
-4 -3 -2 -1 0 +1 +2 +3 +4

Severe Moderate Near Normal Above Normal Abundant
Drought Drought Supply Supply Supply
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4 Stoppage of river-borne sediment and the erosion o f 
river deltas and ocean shorelines.
AThe collapse o f great fisheries like the Caspian Sea 
sturgeon and Great Lakes lake trout 
AThe deoxygenation and nutrient depletion o f river 
reaches below reservoirs and the insidious 
bioaccumulation o f methylated mercury.
AThe displacement o f millions o f people from fertile 
river valleys.

Viewing this whole situation 
cosmically, one is forced to 
conclude that our frontier mental
ity just boomeranged and smacked 
us right in the free. We had a 
pretty good idea even decades ago 
what the environmental conse
quences o f water development 
would be, but we told ourselves 
that there are always other rivers, 
other wetlands, other salmon runs 
—  we couldn’t run through this 
abundance. (They still say that up 
in Alaska.) Or, we simply decided 
in the end that the tradeoff was
worth it  What nobody foresaw in the ‘40s, ‘50s and ‘60s 
was an imminent epochal shift in public attitudes toward 
nature, which gave us the ESA and other environmental 
laws. Now, the public demands protection or restoration o f 
species, landscapes, and river scapes. Few people appreciate 
how difficult that will be without some sacrifice o f water, 
and, most importantly, some deconstruction o f the grand 
edifice that we have built.

Although I strongly supported the CVPIA reform legisla
tion, I have very mixed feelings about this kind o f realloca
tion. It is a politically risky recovery strategy that can 
backfire, because you are taking water from some very 
powerful players, like Metropolitan Water District But 
mainly, reallocation hasn’t done much. In California, we 
have seen very little recovery o f any salmon species. In the 
Northwest, they have spent $4 billion dollars directly or

indirectly on salmon 
recovery since 1980. 
Basically, the result has 
been zip. The fishery is 
just as bad o ff as it was 
then. Reallocation is a 
zero sum game, and 
doesn’t seem to work well. 
We need to try something 
else. Several things, 
actually.
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First, we have to expand, 
appreciably, the available 
spawning habitat for our 
anadromous fisheries.
That can only mean that 
we have to modify, or dare

I say it, demolish, blow up, tear down, some dams. Not 
Shasta, not Grand Coolee, not Hoover (I don’t even think 
we should take Glen Canyon down) —  but especially on the 
salmon rivers o f the Pacific Coast — some antiquated da ms 
that offer minimal benefits, and perhaps a handful o f fair
sized dams that offer serious regional benefits, and whose 
removal or modification will be ferociously resisted by 
various interest groups.

Thus far, in California and up in the Northwest, w e’ve tried 
to solve this dilemma mainly by sacrificing water or 
hydroelectricity, bypassing turbines so that the juvenile 
salmon don’t get crunched up there, and reallocating water 
from agriculture back for instream flows. We have also 
built hatcheries, which according to many biologists is a 
band-aid approach that will make things worse in the end. 
We have installed fish ladders and fish screens, which is 
good, and we have even removed a few tiny dams, but 
reallocation o f water supply remains the principal strategy. 
In 1992, Congress passed the Central Valley Project Im
provement Act, which took ten percent o f the water in that 
project, the biggest in the western world, going mainly to 
agriculture but also to Silicon Valley, and gave it back to 
nature. If that doesn’t help meet the fish restoration goals, 
give water back to nature.

As candidates, I am thinking o f the four navigation and 
power dams on the lower Snake River, which are huge 
dams, 100 feet high, a quarter-mile wide, built by the Corps 
of Engineers. The Corps o f Engineers, however, says these 
dams are losing money despite the fact that they produce 
1200 megawatts o f electricity between them. The operation 
and maintenance and amortization o f the cost amount to 
more than the value o f the hydroelectricity, and that does 
not even count the tremendous negative impact the dams 
have had on the fishery. In simple economic terms, accord
ing to the Corps —  which built the dams —  or at least 
according to their consultants, it makes sense to take them 
down. Don’t bet on it happening soon.

I am also thinking o f Englebright Dam in California. I am a 
participant in an officially sanctioned debate over whether
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we can get rid o f that one. If you do, you have about 140 
miles of spawning habitat on the South Fork o f the Yuba 
River that somehow the dam builders left alone. I don’t 
know why. They went to sleep and the South Yuba above 
Englebright Dam made it into the 1990s looking largely as 
it did 500 years ago. Nowhere in my state can you takp one 
dam down and get that much habitat back. That is why we 
are seriously talking about taking down this 280 foot Ham 
which would be the largest dam ever removed in the history 
of the world, for environmental reasons alone.

I am thinking o f what is tops on my list o f Hams that should 
have been removed 20 years ago, the Elwha Hams up in 
Washington State, whose removal, according to biologists, 
could restore a run o f 350,000 salmon and steel- 
head. Some o f those salmon in the Elwha weighed 
100 pounds. That was probably the most produc
tive salmon river, mile-for-mile, that existed on the 
face o f the earth. Two crummy-looking old Hams 
now prevent the restoration o f that fishery. Thirty 
megawatts of electricity is all they produce, but 
because one person, Senator Slade Gordon o f 
Washington, likes the dams and does not believe 
that he and his wife brought babies into this world 
so that they could watch dams being demolished, 
those dams are still there. He won’t allow it.

Then we have Savage Rapids dam on the famous Rogue 
River in Oregon, which the Bureau o f Reclamation built 
and which the Bureau now wants to tear down. The local 
water board even voted twice to take the dam down; it’s 
their dam now. But both times the members who voted to 
take it down were recalled by their constituency. There is a 
potent Wise Use movement in southern Oregon, and they 
abhor dam removal.

I am thinking o f Condit dam on the White Salmon River in 
Washington, which actually is going to come down. Its 
private owner just agreed, under great pressure from the 
Federal Energy Regulatory Commission, to remove it

I am thinking o f a few dozen dams that ought to come 
down, mostly smaller dams and not-so-important dams that 
killed off important salmon fisheries. I think in virtually 
every instance you can make a case that getting rid o f the 
dam is worth it just in economicterms —  forgetting any
thing else. But if  we are going to remove dams, we will 
lose some water storage. Most o f these Hams are not 
significant in that regard, but this is a growing region and 
we can’t stop people from moving to Colorado, California, 
Oregon or anywhere else.

So, we need some more water storage, and I am one o f the 
few environmentalists who will go on record saying that 
We can’t just say that the only “new” water that we will 
ever create in the West will come from reallocation, which 
means buying it from farmers and giving it to cities. The 
result o f that is Thornton. Sooner or later, Thornton 
becomes Los Angeles. I actually am a guilty party in this, 
because I am in the water business m yself now, brokering 
water deals, but I still maintain that reallocation can’t be the 
only strategy.

Let me discuss voluntary reallocation o f water, where you 
have a willing buyer and a willing seller, which is still 
hamstrung in some states, notably my own, by heavy-

handed govern
ment restrictions 
regarded as fine 
and dandy by a lot 
o f people who say 
they believe in free 
enterprise.

Water transfers 
have their obvious 
downside, as most 
everything does, 
but either we

believe in free markets or we don’t  You can’t say we will 
have socialist, government-managed water while we super- 
privatize the rest o f the economy. That is hopelessly 
hypocritical, not to say inefficient. But water transfers —  
reallocation legitimized by capitalism —  still aren’t 
enough. We need new storage, which doesn’t necessarily 
mean dams. There are plenty o f opportunities to store 
water underground. I am sure they are here; they certainly 
exist in California. William Mulholland, in fact, who was 
the father o f the Los Angeles water system, was a great 
proponent o f underground storage. He looked down his 
nose at dams and reservoirs; they evaporated too much 
water and he hated that waste. But then he got smitten with 
an edifice complex and he built several dams, one o f which 
collapsed. It killed 450 people and ruined his reputation.

I don’t know what is so radical about any o f these ideas. 
Since when, in America, is the free-market system radical? 
But there are many people who say you can’t have a free 
market in water -  that’s too radical. There is no law that 
says dams have to be permanent We can take them down 
if  they’re unsafe, so why can’t we take a few taxpayer- 
financed dams down if  they cause more environmental, 
social, and economic disruption than they are worth? We
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can store water benignly in depleted aquifers underground; 
we can increase the capacity o f those aquifers through 
conjunctive use programs where, for example, an irrigation 
district in northern California (or here in central-eastern 
Colorado) with a big water right agrees to forego some of its 
entitlement and sells that water downriver, pumps ground- 
water in its place, and then when wet weather returns stores 
some surplus water such as there is back into the aquifer or 
even recharges it actively under pressure. We still have 
some big surpluses when we have these huge storms in 
California. That can really stretch water supplies, but 
conjunctive use isn’t happening, at least in California. We 
have been talking about groundwater storage for 20-odd 
years and have done next to nothing 
about it  Now private companies, 
including one that I am on the board 
of, the Vidler Water Company which 
owns the Vidler Tunnel up here, are 
trying to do what the government has 
not done —  create new storage and/or 
new water through willing-seller/ 
willing -buyer deals. But the govern
ment is in our way all the time. So are 
a lot o f people who just don’t like 
change.

That really leads me, I guess, to the summing up o f this 
overly long lecture. What has hamstrung efforts to inaugu
rate a modem water era in the West: to deconstruct instead of 
construct, to get beyond the zero sum reallocation game, to 
privatize and decentralize this most centralized and 
unprivatized natural resource in the country? To merge the 
best interests o f the human and natural worlds, it’s less a set 
o f laws or rules than an idea, a concept that, in my view, has 
been taken almost to a ludicrous extreme. You students are 
too young to have been in water politics much, but some of 
your professors and others may have been involved in water 
politicking. There is only one kind of political game that is 
allowed right now. Its name is consensus. To get anywhere 
with anything these days, all God’s chillun have to find 
consensus. It has become a mantra o f the CalFed program, 
which is vested with billions o f dollars and great responsibil
ity for new water storage and reliability on the one hand, and 
environmental restoration on the other. In the Northwest, 
there are 900 parties seeking consensus on salmon issues 
from morning ‘til night, and they never find it —  dams that, 
according to polls, the majority o f people want removed.
The Elwha dams are a good example, or the Savage Rapids 
dam in Oregon. They are not being removed because some 
people remain opposed. Usually this is because they have 
some tight little local self-interest, but many modem politi

cians are petrified o f proceeding without ‘consensus,’ a buy- 
in from practically everyone.

In California, it has been exactly the same story with new 
water storage, even environmentally-benign underground 
water storage. I was involved with the owner o f a big piece 
of land, the only undeveloped, privately owned piece o f land 
in the San Joaquin Valley o f that size -  13,500 acres, about 
the size o f Manhattan Island. It was owned by a family that 
got so rich from other exploitative industries -  logging, 
mining, railroads -  that they never had to irrigate it  They 
didn’t need the money, but all o f the farmers around them 

did, and they all were on pumps until 
quite recently. They literally created a 
“pump hole” under Madeira Ranch. 
They sucked the aquifer down about 
150 feet. The person I partnered with 
was smart enough to see that (his ranch, 
despite its very low water table (which 
was a great drawback from an irrigation 
perspective), had “added value” simply 
because there was a hole in the 
aquifer. We are not building any dams 
in California (there’ one big new one 
built by Metropolitan Water District, 

but that’s pretty much it), and we are gaining 700,000- 
800,000 people a year. We need new storage. The environ
mental community is opposed to dams. How are we going 
to store water? Underground.

We thought we had a wonderful deal there, until we were 
clobbered by environmentalists who basically did not want 
any new storage. They equate it with growth. Growth is 
bad. Send people to Colorado —  that’s what they say in 
California. No more water development here. Take it from 
agriculture. Meanwhile, the local farmers, who had a 
bunch o f reasons to oppose this project —none o f which in 
my view was rational — , were worried about us putting 
selenium in the aquifer, among other things. Perhaps for 
the first time in history, a bunch of extremely conservative 
local farmers and ranchers made an alliance with the likes 
of the Environmental Defense Fund, Natural Resources 
Defense Council (where I used to work and my wife still 
does —  this was not dinner table conversation for a while), 
and opposed this project. They beat it back and stopped it 
dead because the state, which was going to develop it 
together with the federal government, said it couldn’t do it 
because there was no consensus.

I have a problem with consensus, and not just that

poiMcal m m e th at is att&wed
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consensus cost me potentially what could have been a lot o f 
money. My problem with consensus is that it doesn’t work, at 
least not in a lasting sense. That is especially true with an 
issue as volatile as water, and especially true in a region as 
Balkanized as ours. By Balkanized, I mean the way they 
think in Boulder compared to the way they think in Limon, for 
example. Buzz Thompson, a friend o f mine who teaches law 
at Stanford, has been studying this whole consensus politics 
infatuation for several years, and he has come to the conclu
sion that consensus seeking actually wastes more time than 
litigation, which is what it is supposed to replace. That is 
partly because in a majority o f cases it leads to litigation 
anyway. People say, “All right, Pm for it,” but then when 
they see what they just decided they were for -  when they see 
it in practice —  they sue.
The other more serious problem I have with the politics o f 
consensus is that we abdicate an ability to make anything 
happen whenever an outspoken minority doesn’t want it. In 
Margaret Thatcher’s apt phrase, and I’m not exactly a fan o f 
hers, consensus is “the negation o f leadership.” It substitutes 
minority tyranny for majority will.

Would a colonial America so obsessed with finding consensus 
ever have fought the Revolutionary War? Some o f those 
colonial governors were Anglophiles or monarchists who 
thought independence and democracy were rotten ideas.
What sort o f consensus prevailed at the constitutional conven
tion? Intractable disagreement was the order o f the day. 
Alexander Hamilton called Thomas Jefferson a “...contempt
ible hypocrite whose politics were tinctured with fanaticism.” 
Jefferson called the venerated John Marshall, the first Chief 
Justice, “...a  man of lax, lounging manners.” Marshall in turn 
pronounced Jefferson “totally unfit for the chief magistry o f a 
nation.” Hamilton was killed in a duel by Aaron Burr simply 
because he disagreed so profoundly on what the shape of the 
constitution should be. But we got a constitution out o f it, 
because the majority finally prevailed.

More to the point —  and to sum this all up —  how was it 
that we built so many dams? How was it that we decimated 
our salmon runs and dried up our waterfowl habitat? Was 
there consensus? There was not. There was, until about 
the 50s, but by the ‘60s, when some o f the most objection
able projects were yet to be built —  including every one o f 
those Snake River dams —  there was powerful opposition 
from sport fishermen, hunters, commercial fishermen, 
conservationists, Indians, ordinary citizens -  even from 
conservatives who felt the government had no business 
being in the dam-building business in the first place. But 
we built them anyway. We invoked Teddy Roosevelt’s 
gospel: the greatest good for the greatest number. If you 
got in the way, we moved you. Ask the Indian tribes whose 
reservations, promised to them forever, got flooded by the 
Missouri River reservoirs.

Within reason —  and that is an important caveat because 
the opposite o f minority tyranny is mob rule —  within 
reason, the greatest good for the greatest number is the 
gospel we need to re-invoke today. Sure, it won’t mean 
what it did 50 years ago because our values and needs have 
profoundly changed. Most o f us don’t want to lose our 
wild salmon. We want to restore them. Most o f us want to 
restore some o f our wetlands. Most o f us don’t want a 
totally regulated Colorado River any more than our fore
bears wanted a totally unregulated one. We may even want 
to stop New Orleans and southern Louisiana, the greatest 
coastal wetland still on the continent, from disappearing 
into the Gulf o f Mexico.

In the end, we need leadership. Leadership willing to take 
this country where it wants to go, not where entrenched 
power, money, and habit insist it stay. Serious leadership, 
more than anything, is, in my view, what is missing in 
America today.

QUESTION AND ANSWER SESSION

Q: We here in Colorado...have a conjunctive use project that 
is in the planning stages in South Park> southwest of Denver 
about 85 miles. The Town of Aurora has proposed it\ and 
they are really presenting the project as environmentally 
benign, ignoring the growth of Aurora. They present it as 
Aurora taking excess water, storing it underground in wet 
years, and using it in dry years. If it were a situation where I 
knew the water tables had been depleted by 150 or 200feet, 
and we were taking space that we had created, I might be 
able to support the conjunctive use project. But I wonder 
how you feel about the situation here. This particular

mountain valley has a lot of both state and globally rare 
wetland ecosystems that are found certainly nowhere else in 
Colorado, and possibly nowhere else in North America...this 
is the Upper South Platte. I wonder how you would qualify 
your support of conjunctive use in this case?

A: I am not saying that conjunctive use doesn?t have a 
downside. In this particular instance, it may have a greater 
downside. The problem with Colorado is you are really up 
against the limit. You use practically every drop o f water 
that you are entitled to use here. What little surplus water
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still manages to escape downriver somewhere does some 
environmental good. Your runoff that you are entitled to 
use, I believe, is about 7.7 million acre-feet per year. Ours 
in California is 70 million. We have about five or six times 
as many people. Basically,
Colorado is second to 
California in every category 
except water. California has 
ten times as much water as 
Colorado.

In my state, conjunctive use 
can be done with minimal 
impact. It varies on a case- 
by-case basis, but I guess the 
point I am trying to make 
here is that I don’t see how 
you can stop people from 
moving where they want to 
go in a democratic society. There is no city, to my knowl
edge, that has successfully kept people out by saying, “All 
right, we don’t have any more water,” because the city next 
door or a suburb next door said, “We want you. Come 
here.” So, you have the same kind o f growth, just spottier 
growth. It’s like trying to squeeze air in a balloon. It goes 
somewhere.

I think building dams is the most damaging way o f 
providing a new water supply. Even off-stream reservoirs 
have their impacts. There is a limit to the amount o f water 
that you can take from agriculture without having a serious 
impact on agricultural communities and prime farmland. It 
is a real pickle. And I think it is at the edge here on the 
East Slope as much as anywhere in the West. You have 
some wonderful agriculture. You don’t want to see it 
crawling with homes. On the other hand, Aurora, if  it can’t 
do conjunctive use, will probably try to resuscitate the Two 
Forks Dam. That city is determined to grow, and I don’t 
know how you stop it. When you look at the alternatives in 
California, which I know something about, conjunctive use 
looks benign compared to the other options. O f course, 
desalinated saltwater is probably the most benign environ
mental option, but it is wildly out o f reach economically, 
and some people even say it is environmentally trouble
some. Believe it or not, Metropolitan Water District was 
talking about scaling up a small-scale demonstration plant 
that they have going now, and the EPA said they had to get 
a permit to dump the salt. Metropolitan said, “You mean 
we need a permit to dump salt in the ocean?,” and the EPA 
said, “Yes, that’s right.” So, there are impacts, depending 
on one’s point o f view.

Q: What role do you think the scientific community can 
play?

A: I think a lot. I gave a similar speech last night in Salt
Lake, and I was asked the 
same question. I don’t 
have blind frith in 
science. I think fusion 
energy is ten years away 
and always will be ten 
years away. That’s what 
they were thinking when 
they built all these 
reservoirs -  that someday 
we would have energy so 
cheap from fusion that we 
could pump all the silt 
out. It wouldn’t cost a 
thing, and we could build 

ski mountains with it or something like that

But Now, in California and also in Idaho, we are probably 
at the cusp -  we have state-of-the-art fish ladder construc
tion. A little dam on Butte Creek, which is a tributary o f 
the Sacramento, got a fish ladder installed just about four 
years ago. Twenty years ago at that dam they counted IS 
returning spawners above it. Fifteen fish had managed to 
get beyond that dam through the old fish ladders. Two 
years ago, 20 years later, 20,000 fish came up. That is 
partly because we had lots o f runoff, lots o f rain, and that 
helped. Also, we took a couple o f downriver dams down. 
But the new fish ladder is unbelievably better at passing 
fish. Somebody saw six salmon jumping in the air at the 
same time, when you would have waited two months 20 
years ago to see that many salmon getting above that dam. 
Now somebody needs to figure out how to get fish around a 
200-300 foot dam, because the highest fish ladders that still 
manage to pass fish anywhere in this country are on those 
Snake River dams I mentioned, and they don’t pass an 
appreciable portion. A lot o f the fish just don’t make it

Part o f the problem is cost. That is one example, and there 
are plenty o f others. If some plant breeder could figure out 
how to breed a new type o f alfalfa that uses 75 percent of 
the water that current alfalfa breeds use, in California alone 
that would be a savings o f one million acre-feet o f water 
which you could give back to nature, because alfalfa is the 
biggest water user in the state. The five biggest water users 
are alfalfa, pasture, irrigated rice, cotton, and metropolitan 
Los Angeles, in that order. Alfalfa is a crop that has its 
value, obviously a good rotation crop, but it is fed to cows.
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Metabolically speaking, it is a tremendously inefficient user 
of water. That is why one pound of steak takes 6,000-8,000 
pounds o f water.

Q: I suspect that tomorrow morning when we read about 
your speech it might say Marc Reisner says to remove all 
dams. I am sure that is not what you are saying.

A: No. I emphatically am not saying that

Q: Would you to comment on your perception of how the 
media has treated the kinds of issues that you addressed this 
evening?

A: The media, I think, don’t have much patience for stories 
that have to do with something that won’t happen for a 
couple or three years -  global warming puts the media to 
sleep, and o f course, the biggest story in the country that is 
not being reported on at all outside o f Louisiana is the 
disappearance o f southern Louisiana. It is an amazing story, 
and most people don’t know anything about it.

I think the media —  and I am including myself —  are 
inclined to the dramatic, if  not the melodramatic, so when a 
dam comes down on the Kennebeck River in Maine, which 
happened last summer, we learned that the dam came down 
but we don’t exactly learn why. We don’t learn that the dam 
was built almost 200 years ago and blocked one o f the great 
Eastern Atlantic salmon fisheries. It is just that a dam came 
down and there was a big political fight about it. The media 
is not doing a very good job o f reporting, and especially in 
the complex interaction between civilization and nature. In 
California, we used to have thousands o f salmon boats 
fishing, and now we have hundreds. In three or four years 
we may have none. If we have one more species join the 
ESA list, the Pacific Coast Federation of Commercial 
Fishermen, which I represent as a consultant now and then, 
believes they are out o f business. What that means to coastal 
communities all the way up to Oregon and even to Canada is 
terrible. The logging industry is gone; the tanning industry is 
gone; all that is left is tourism and fishing.

The press has been very one-sided when it comes to this 
issue. They look at a poor farmer and feel sorry for him 
because everyone wants his water. We have a very, very 
sentimental —  and I think justifiably so —  attitude in this 
country toward farmers. But we forget about all the impacts 
—  and the media is largely responsible for our failure -  we 
forget about the cumulative impacts on people o f 100+ years 
o f dam construction, especially upon the Indians. Dam 
construction was a terrible calamity for most Indian tribes in 
the West, especially those depending on salmon fishing, but

also the inland tribes on the Missouri River, for example. 
They had their entire reservations drowned out That is the 
media’s biggest failing, I think —  no hindsight and no 
foresight

Q: Could you elaborate more on the reallocation issue? I  
almost see a dichotomy; in that you advocate a capitalistic 
approach, but when it comes to reallocation you said that’s 
not really the answer.

A: You will find that I am inconsistent and ambivalent on 
every one o f these issues. That is because I am truly tom. I 
believe in free markets up to a point. I am a gray-area kind 
o f guy. I can’t see anything in black and white. We should 
be raising the price o f irrigation water that taxpayers subsi
dize. It is crazy to be giving Idaho potato growers water for 
$1 per acre-foot That is insane, but we still do it  O f course, 
we -  being the government -  have only so much ability to 
raise water prices, because only 25 percent o f the water 
supplied in the western states is supplied by the federal 
government, but that is a very important 25 percent

In California, we did raise prices dramatically under the 
Central Valley Project Improvement Act, because that CVP 
project was never going to be repaid in a thousand years at 
the rate that the revenues were coming in. They were buying 
water for $3 an acre-foot. Now, they pay $40, and the 
farmers said they couldn’t possibly survive on $40 water. 
We’ll go broke. Well, what did they do? They got rid o f a lot 
o f cotton, about 200,000 acres o f it, and they substituted 
high-value crops —  walnuts, peaches, cherries. I personally 
believe that farmers, having done that, should be rewarded. 
They moved away from these water-consuming, relatively 
low-value crops, and planted what you should be growing in 
a semi-desert region with a limited water supply —  crops that 
offer the greatest productivity per unit o f water consumed.

Also, it is helpful if  they are labor-intensive, as orchards are. 
You can efficiently irrigate orchards with drip irrigation. You 
can’t really do that with cotton. So, now let’s reward these 
guys by giving them a more reliable water supply during 
drought. I have advocated, along with the American Farm
land Trust, that in the periphery o f an urban area, where 
farmland could get gobbled up in the next 20 years or so, that 
if  farmers owning that land are willing to sign an easement 
saying they will not allow a developer to put houses on that 
prime farmland for 40 years, we should give them cheaper 
water as a reward. Or give them a more reliable water supply 
in droughts as a reward. We have a bunch o f dilemmas here: 
population growth, environmental restoration, farmland 
protection, and we are trying to solve them all at once. There 
is no perfect solution. I think that market-based water is a
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path we ought to be going down, and you have gone further 
down that path here in Colorado than anybody else. But, as I 
said earlier, the result is Thornton, or for that matter, Aurora.

Q: You summed up your speech by saying 
someone has to take the power to put the 
removal of dams a t ...

A: A dictator-yes.
Q: It seems ironic that the media doesn 11 
have the hindsight and it would seem that 
politics is the same. Looking to how you 
have power, where do we get that kind of 
power?

A: NRDC does a lot o f good work, but they are not really 
involved in dam removal efforts. The way this happens is you 
need somebody with vision. . Now, a lot o f his vision in 
retrospect looks flawed, perhaps. He wanted to be a conserva
tionist, but he really was the biggest civil engineer-type we 
have ever had in the White House. It was under him and 
Harry Truman that a great many o f these dams were built, but 
he had vision. And that vision was taming the desert; settling 
people during the depression; defusing these explosive cities, 
where 30-40 percent o f the work force was unemployed. 
Sending people out west. Putting them on irrigation farms. 
That is what we did back then. Now, we need somebody with 
Roosevelt’s vision, determination, and cunning and willing
ness to play power politics to get any o f this restoration 
agenda advanced very far. I have a great respect and admira
tion for Bruce Babbitt, and he has that vision. He has been 
talking about removing dams ever since he was appointed 
Interior Secretary, but Bruce has one flaw, in my view. He 
believes too much in consensus. He is always talking about 
consensus, and you will not get people who have homes 
around a reservoir to agree that that reservoir ought to be 
drained and the dam demolished. Believe me, you won’t  I 
can show you instance after instance in California where 100 
people, a houseboat community up on Englebright Lake, 190 
houseboats, have basically stopped the efforts to remove a few 
m arg in a l dams. I’ll bet if  you took an opinion poll and people 
understood the situation, you would find probably 70 or 80 
percent that say, “Get rid o f that dam.” Especially in southern 
California, because if  you don’t, we will have more ESA 
listings, which means less water that we can bring down here. 
Babbitt and the head o f the CalFed Program, Lester Snow, 
said “...we can’t do that It’s a deal breaker. Not everybody 
buys into it.” We didn’t used to think that way. We moved 
people out the way; we had political leaders who had not just 
vision but a certain ruthlessness, if  you want to call it that, a

determination to see something through. We do the best we 
can for those parties who are going to be affected, but right 
now this is important, and you can’t make the proverbial 

omelet without breaking eggs. Nobody 
thinks that way anymore.

Q: The Bureau of Reclamation changed 
its mission to being more environmental 
Now that you are in water development, 
do you see a role for the Bureau?

A: The Bureau has certainly seen its star 
fade. I think their mindset has changed.
The Corps o f Engineers has changed. The 

question is, “Do they become a maintenance agency where 
they basically take care o f these dams and meter out water 
and that’s it, or do we give them a role in this restoration 
agenda. My experience in California with the Bureau has 
been that despite a really good regional director, Roger 
Patterson, the rank and file just think their mission is build
ing dams -  water development. I don’t know whether or not 
you can change the essential nature o f an agency that has 
spent 85 or 90 years building dams and suddenly doesn’t 
know what else to do, and is told they ought to be doing 
something else and even told what it is. I think a lot o f 
people in that agency are just biding time waiting for 
retirement, afraid to ruffle anybody’s feathers or raise 
anybody’s hackles. I don’t know what the answer is. I don’t 
think the Bureau o f Reclamation will be abolished, but I am 
not sure they are the agency that ought to be tackling some 
o f these tremendously difficult restoration agendas. I’m not 
sure what agency should be. We have the Departments o f 
Fish and Game in every state; we have the U.S. Fish and 
Wildlife Service, the Environmental Protection Agency, but 
these are issues that take a tremendous amount o f social 
sensitivity. You are affecting a lot o f people who are now in 
a privileged position o f having a reliable water supply, which 
you are going to make less reliable, or cheap water, which 
you are going to make more expensive, or flood control from 
a dam that you now are going to take down. I don’t know 
whether a lot o f people in government have great political 
skill, without meaning to be offensive to anybody in govern
ment who I know is out here in the audience.

Q: Could you share anything you have come across lately of 
a predictive or prognosticate picture of what water usage is 
going to be over the next 20 or 30 years. ?

A: A sage once said that water flows uphill toward power 
and money. Water will flow uphill toward power and 
money.
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Institute

International Ground-Water Modeling Center
Colorado School of Mines
Golden, Colorado, 80401-1887, USA
Telephone: (303) 273-3103
Fax: (303) 384-2037
Email: igwmc@mines.edu
U R L  http//www.mines.edu/igwmc/

International Ground-Water Modeling Center
1999-2000 Short Course Schedule

Hydrus-1 D and -2D Software for 
Variably Saturated How and Transport

DEC 17-18 $995 $1095 after 12/1

Less than Obvious : Statistical Methods 
for Data below Detection Limits

MAR 16-17 $650 $750 after 3/7

Calibration and Uncertainty of 
Ground-Water Models

May 22-25 $1195 $1395 after 5/15

Polishing Your Groundwater 
Modeling Skills

JUN 6-9 $1345 $1545 after 3/4

Applied Environmental Statistics JUN 19-23 $1295 $1495 after 6/4

FOR INFORMATION CALL (303) 273-3103  
FOR REGISTRATION CALL (303) 273-3321 

VISIT http//www.mines.edu/igwmc/ FOR MORE INFORMATION

CSU FACULTY MEMBER AUTHOR OF NEW WATER HISTORY PUBLICATION

Irrigated Eden: The Making of an Agricultural Landscape in the American West 
by M ark Fiege, History Department, Colorado State University

Irrigation came to the arid West in a wave of optimism about the power of water to make the desert bloom. Mark Fiege’s 
fascinating and innovative study of irrigation in southern Idaho’s Snake River valley describes a complex interplay of human 
and natural systems. Using vast quantities of labor, irrigators built dams, excavated canals, laid out farms, and brought 
millions of acres into cultivation. But at each step nature rebounded and compromised their intended agricultural order. The 
result was a new and richly textured landscape made of layer upon layer of technology and intractable natural forces — one 
that engineers and formers did not control with the precision they had anticipated

Weyerhaeuser Environmental Books, 352 pp., 25 illus., notes, bibliography; Cloth, ISBN 0-295-97757-4, $35.00. Available 
from local bookstores or contact University of Washington Press at Phone 1-800-441-4115, FAX 1-800-669-7993.
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