Land Use on the Green River:
Changing Emphasis, Changing Times

By Boedicea Fox

ABSTRACT

For almost forty-five years, Flaming Gorge Dam imagacted the Green River—a legacy
from the early twentieth century fashion of routimgter to spur the growth of agricultural in the
arid west. The arrangement worked well as a stydtmgsettling the west but through scientific
insights and a growing public environmental awassna new goal of minimizing the ecological
impact of the dam has been introduced. Additioadlies have now emerged, which compete
with the original emphasis on water storage andgsgwoduction, and this can be seen in the
progression of stakeholders on the river, downsirs|am the dam. Recreation and tourism have
become popular and economically important actigitrethe area. In addition, the regulation of
the Green River has had a profound impact on nésthie now rare and endangered, and the area
of the river below the Yampa confluence has becamial refuge for species recovery.
Society’s changing values and economics will coogté future management of the river, and
careful examination of the costs and benefits efdam will become an important management

strategy.

INTRODUCTION

There are numerous stakeholders interested in #amagement of Green River, and of
Flaming Gorge Dam, which restrains its waters tysmt miles south of the Wyoming border.
The most obvious of these interested parties, anagps the ones who stand to lose or gain the
most, are those who benefit from the storage oémeaatd generation of electricity by the dam.
But the river, its waters, and the surrounding lhade many other values, as evidenced in the
long list of public issues in the 2005 Environméi@act Statement (EIS) for Operation of
Flaming Gorge Dam.

Each public issue has an outspoken group behiaddteach group values different,
often conflicting, aspects of the Green River BaBiach group has a unique history and
economic status in the region, and each has thairimpacts on the river and surrounding
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landscape. The serial discontinuity concept carelaed to the progression of interest groups,
as the dam has varying effects on land-use in dhendtream direction.

HISTORY OF HUMAN SETTLEMENT
Early Residents

The first known inhabitants of the Green River Bdsave been named the Fremont
Culture. These semi-nomadic people, who inhabhiedatea from 600 to 1200 AD, slept in
pithouses in tributary canyons and other sheltepeds. Their rock art can be seen today on
overhangs and canyon walls throughout the basiier Alis, the area was inhabited by nomadic
hunter cultures—the Shoshone to the north of tiédMountains, and the Utes to the south.
The native peoples probably had little impact amrikier, due to their nomadic and semi-
nomadic hunter-gatherer lifestyles. The Utes, h@redid engage in burning of vegetation to
drive crickets, a source of food (Sutton 1995).

European Arrival
Mountain Men

The first written account of the Green River isifirthe journals of the Spanish
missionary, Friar Escalante, who crossed the tiveeach the Utah Valley in 1776 (Webb
1994). American settlers didn't explore the ardawd-laming Gorge until almost fifty years
later. In 1825, a party of trappers led by Willi&shley floated down the Green River in hide-
covered boats, from north of the Uinta Mountaingh®s White River junction, the first time
anyone had attempted such a feat (Webb 1994).méa&iked the beginning of a parade of
trappers to the river, and Brown’s Park, then knasBrowns Hole, became a favorite haunt of
the mountain men. By1837, a trading post was astedd there called Fort Davey Crockett
(Wilder 1994).

Cowboys and Cattle Rustlers

Cattle were brought into the Brown’s Park Valleyl®i70, primarily because it had
milder winters than surrounding uplands, but alscduse it was isolated, making it a good place
to hide herds of cattle from the law (Wilder 199%hese were rough times, and it was hard to

tell the difference between cattlemen and cattélets. By the 1880s, a number of settlers
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inhabited Brown'’s Park, and a general store wasegpé¢here (Wilder 1994). This was the true
‘Old West’ of the movies, inhabited at one pointdutlaws, Butch Cassidy and the Sundance
Kid. The area eventually became more civilizedicdpure was developed along the river

bottoms,and the major occupations became farming and ragdhVebb 1994).

Rise of the Water Barons

To grow crops and raise livestock in such an eiidate, water needed to be stored
during times of plenty. Due to the promotion of Hyrarian lifestyle as a wholesome moral
pursuit, farms were springing up all across thetyaesl everyone wanted his share of the water
flowing down the Colorado River. After years of dédy six states and the federal government
ratified the Colorado River Compact in 1929—a tyesgiportioning the water in the Colorado
River between the upper and lower basins. The Cotmpguires a specific flow to be
maintained at Lee’s Ferry, Arizona, which is theiding line between the two basin halves.

After World War 11, the Bureau of Reclamation (BORjtched plans to build several
dams on the Green River, in such places as EchodpdrSplit Mountain in Dinosaur National
Monument, to conserve the ephemeral water suppiyeofegion, and meet the requirements of
the Colorado Compact. Conservationists vehemepihpsed the Dinosaur dams, but agreed to
dams at Flaming Gorge and Glen Canyon as a compeof8i. Clair 2000). Construction of
Flaming Gorge began in 1956, was finished in 1962 the reservoir filled completely by 1974.

CURRENT SITUATION

Today, Flaming Gorge Dam dominates land use irGitezn River Basin. The dam is
operated by the BOR, as part of the Colorado Rsterage Project (CRSP) and is used for water
storage and diversion, power generation, and stond tontrol, as well as recreation
opportunities on the reservoir and in the tailwatdhe way the dam is operated—how much
water is released and when—has either negativestiye consequences for each of these uses.
But dam operations also have consequences forematiportant land use—wildlife habitat for
endemic native species.

Due to the serial discontinuity effects of the déand use and stakeholders change as

downstream distance from the dam increases. Fquutposes of this paper, the study area is
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divided into three zones—at the dam, the dam tordmapa River, and Yampa River to Split

Mountain.

Land Use At the Dam

Water Storage

In the arid climate of the Colorado Basin yearlggipitation is erratic, and previously
the Green River was known to dry up in periodseviese drought (Webb 1994). Most
precipitation falls in winter as upland snow, aadeleased as spring run-off when the snow
melts. The authorizing function of the Flaming Gofam under the CRSP is to store water to
meet supply obligations at Lee’s Ferry, while stllbwing upstream states to use the water
apportioned to them, even in dryer years.

The reservoir capacity is 3.5 million acre-feeteTbtah Division of Water has control
over water rights in the reservoir, and it segreg#bese rights to various conservation districts,
irrigation companies, and farmers for “beneficiahsumptive use” (Crozier 2004). Agricultural
irrigation is the major consumptive user of watethe region. In the upper Colorado Basin as a
whole, 90% of water consumed is for crop irrigatiand 88% of irrigation is for livestock feed
(Kelly).

Water supply has been dropping in recent years999, Flaming Gorge water supply
was approximately 2500 acre-feet (BOR 2005). Tigisré dropped below 1500 acre-feet in
2000, and has since been less than 800 acre-feg¢@e(BOR 2005).

Due to the large cost of constructing the dam,\wagpplant was built at its base to
provide revenue for the repayment of the projebe federal government also loaned farmers
the money for construction of irrigation systems$uonel the water to crops. These loans were
made interest free, and repayment amounts wegd get irrigators “ability to pay,” which was
very low in some cases (McCool 2003, GAO 1996, R=i4986).

This amounts to large government subsidies to fesmedeed, the total US government
subsidy per hectare of irrigated Western crop larapproximately $980 per year—for a grand
total of $4.4 billion per year to subsidize irrigat to farmers in the West (Pimental 1997). The
lack of interest payment on irrigation loans amsunota subsidy of ninety cents on each dollar
(Reisner 1986).
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Power Generation

The powerplant at the toe of Flaming Gorge Damabeagperating in 1963, and has a
maximum capacity of 152 MW. Transmission faciliteee operated and power marketed by the
Western Area Power Administration (WAPA). The darmvides electricity to 48,000
households as part of the Salt Lake City Area Iratisgl Projects. Consumer-owned electrical
utilities, such as the Utah Municipal Power Agenmyy the hydropower from WAPA and sell it
to consumers (James 2006).

The utilities serve rural areas that private conigmdo not want to supply because the
cost of energy production and transmission linestbde shared by fewer customers (BOR
2006). The usual land use in these isolated asgfasming and ranching.

Essentially, power generation is paying for theexo$ dam construction, maintenance,
and operation, and any associated environmenttd,csch as mitigation or restoration
measures (James 2006). These costs have beetystisaty. For example, the Environmental
Impact Statement (EIS) required for the 2006 Recbidecision on Operation of Flaming
Gorge Dam cost around $4.3 million to produce (Ja2@6). The 2005 EIS estimates revenue
from power generation in 2006 as $9.6 million, whineans the cost of producing the document
represents half of the expected revenue this year.

Power generation also covers irrigation costs avigiators “ability to pay.” CRSP
contractors are paying over 95% of the cost ofation features on the CRSP, and 25% of their
total annual revenue requirements are due to frolgassistance (James 2006).

Obviously, the utility companies would prefer theeyerplant be operated for maximum
revenue generation. In the past, this has mearatiga@f water when electricity demand is low,
for releasing through turbines when demand is higgh electricity is worth the most.
Consequently, large volumes of spring runoff weoeexl for generating electricity to meet
summer air conditioning demands and, year rountenweas stored at night to meet peak
demands during the day.

Since this altered flow regime was very differenoni natural conditions, powerplant
operations have had severe consequences on thesrndelow the dam, and in 1992 the

United States Fish and Wildlife Service issued @dgjical Opinion requiring modified dam
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operations for the benefit of endangered native fi$is required releases from the dam to more
resemble natural river flow, with constant flowasithroughout the day, and peak spring flows.

After the Biological Opinion was issued, reducesvpogeneration resulted in a loss of
$2 million of revenue per year to the utility compes as they modified operations to produce
less electricity during peak demand periods (J&208§). Dam operations are being modified
again this year, with the issuance of the Recoidegfision, which implements the 2000 Flow
and Temperature Recommendations (BOR 2006). Thisikely further impact the cost of

operating the powerplant, as well as electricitgagation capacity.

Flood Control

The public perceives large dams as flood-contraktures, and while they all may afford
some protection from small floods, generally ordyr under the control of the Army Corp of
Engineers are designed and operated to contraliiggqKnudsen 1997). Dams owned by the
Bureau of Reclamation, such as Flaming Gorge, sually designed with the dual purpose of
water storage and power generation.

The operation of these two kinds of dams is magkddferent. While a
storage/electricity dam aims to keep a full reserimconserve water for withdrawals and
maximize head potential for power generation, adloontrol structure needs to be empty
enough at critical times to handle large run-o#me¢ (Knudsen 1997). This can lead to a
dangerous situation at a storage dam when a stegnt eccurs.

On June 21, 1997, a warm rain caused rapid snowmile mountains above Flaming
Gorge Dam. The water level rose so fast, it roéneslgh the outlet works with enough force to
tear a steel plate from the wall of the pipe. Watéltrated the interior of the dam, and flooded
the control room, knocking out electronic equipmemd preventing control of the outlet works.
Thankfully, the outlet was brought under manualtcmrbefore significant damage occurred
downstream (Knudsen 1997).

The real danger is public complacency—a Bureauemidnation review in 1997 found
less than 1 in 10 downstream jurisdictions hadplarplace for warning and evacuation in the
event of an uncontrolled release of water or waxgte@) dam failure (Knudsen 1997). Flaming
Gorge Dam has been classified by the National Pegnce of Dams Program as a high hazard
potential, defined as “those where failure or mesagion will probably cause loss of human life”
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(NPDP 2006). Even with this worrying designatidrere is no Emergency Action Plan in place
for the dam (NPDP 2006).

Flaming Gorge Dam to Yampa River

The first fourteen miles below the dam are withianking Gorge National Recreation
Area and managed by the US Forest Service. Thanas steep and wooded, and is used for
limited recreation activities (BOR 2006). Aftergfihe terrain becomes flatter and more
accessible. The river then runs for sixteen mhesitth Brown'’s Park, which is managed by the
Bureau of Land Management (BLM) and is primarilgddor cattle grazing, as well as
recreation at the many camping and boat launchiag E80R 2006). The river then flows
through Brown’s Park National Wildlife Refuge fad tniles, which is under the administration
of the US Fish and Wildlife Service, and is usedwddlife mitigation (BOR 2006). The last 20
miles before the Yampa River run through the CasyafrLodore in Dinosaur National

Monument, which is managed by the National ParkiSeras a recreation area (BOR 2006).

Recreation

The clear, cold water releases from the dam proséderal recreation opportunities in
this reach. Some of the popular activities arermaéting, fishing, wildlife viewing, hiking,
camping, and touring archaeological and paleonicédgesources. According to the EIS, 92,000
people visit the river to recreate each year, wiitty percent of the visitation concentrated in the
months of June, July, and August. The economicevafithese recreation visits is estimated at
almost $5 million annually (BOR 2006).

River Rafting
River rafting (or scenic floating) is wildly poarl and boaters may wait hours in peak

summer months to put in to the river at the boatprdelow the dam. The EIS estimates 25,000
people visit the river for ‘scenic floating’ eachar. The value of these visits is estimated at $1.2

million, or 24% of the total value of recreationid& the dam.
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Reduced river flows associated with hydropower damsconsidered by some as a direct
threat to adventure-class white water rafting (PCI986). In 1986, a representative of the
American Canoe Association told the President’s @@sion on Americans Outdoors:

“Free-flowing river resources essential to whitetesasports are being destroyed by
hydroelectric power development... These lossesarncing although
participation in canoeing, rafting, and kayakingshlaeen growing rapidly. The
combined effect of these two trends is to forceempeople onto fewer white water
rivers. The result is crowding, safety problemsnpetition between private and
commercial white water users, and other stresseh@mesource base.”

Although many professional river rafting organiaas, such as the Colorado Plateau
River Guides, profess publicly to be in favor ofddecommissioning, regulated river flows as a
result of hydroelectric power generation are gdhecansidered to extend the river rafting

season and improve rafting conditions (Mount 2006).

Fishing

The tailwaters of Flaming Gorge Dam provide a @anlass fishery of non-native trout,
which thrive in the cooler water released fromréservoir.

The EIS segregates fishing recreation into thréegoaies: guide boat fishing, private
boat fishing, and shoreline fishing, which is lurdgegether with hiking. Annual visitation is
estimated at 30,000 for boat fishing, and 35,00GImreline fishing/hiking (BOR 2006). In
particular, guide boat fishing accounts for ovemdifion dollars in income annually (BOR
2006). These figures reflect the enormous popuylafifishing in the region—in Colorado, sport
fishing contributed one billion dollars to the eoany in 1988 (Finken 1988).

It should be noted, however, that the trout fisheag established with the help of a 1962
rotenone poisoning of 600km of the Green Riveretoave “trash” native species (Rakesa
1999). In addition, the water conditions preferogdrout are in conflict with those native fish
require, and introduced fish likely impact nativegher through interspecific competition or
predation (USFWS 1984).
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Camping and Hiking

There are twenty campgrounds managed by the Bufdaand Management, and five
operated by State of Utah, along the sixteen nolé€sreen River running through Brown’s Park
(BOR 2006). Brown’s Park National Wildlife Refugashtwo campgrounds, and Dinosaur
National Monument has three campgrounds in thishreahich are popular camping spots due
to the rugged and beautiful terrain (BOR 2006).yGmie campsite, operated by the BLM, is
expected to be affected by increased flows duewo powerplant operations required by the
2005 EIS (BOR 2006).

Annual camping visits are estimated at over twalamd, with an economic value of
$25,000 (BOR 2006). Hiking is given minimal consatén in the Flaming Gorge EIS, and is
not quantified except by inclusion in estimatesdoreline fishing/trail use, which has an
estimated 35,000 annual visits (BOR 2006). Backjmacis not mentioned at all, although it is
bound to take place. These figures should be réiddcaution, as there are always uncertainties
associated with these kinds of recreation stasistiee to the difficulties of contacting individuals

engaged in solitary or remote activities.

Wildlife Viewing
The Brown’s Park National Wildlife Area is mandate provide a sanctuary for

migratory birds and recreation dependent on widhihd fish, as well as natural resource
protection and endangered and threatened specissreation (USFWS 2001). The refuge
possesses wetland, riparian, and upland habitat fade range of wildlife species. In 2005,
Defenders of Wildlife listed Brown’s Park as onetloé country’s ten most threatened wildlife
refuges. The organization cites impacts from cattléch graze on adjacent BLM land, but must
pass through the refuge to reach water sourceseo@teen River and have completely denuded
vegetation in the area (DOW 2005).

Archaeology
The Green River Basin is rich with cultural artifaof the Fremont peoples, as well as

more recent Native American inhabitants. Objedsyiags, and structures found in the area
contain a wealth of information about how anciesde successfully inhabited the arid region.
There are numerous cultural sites along the rivar may be directly or indirectly affected by
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required alteration to the river’s flow regime (BQB06). Surveys conducted of the future
reservoir area between 1958 and 1962 discoveredl@ial artifact sites, which were later

inundated when the reservoir was filled (Dibble 396

Paleontology
The 210,000-acre Dinosaur National Monument is fasrfor its paleontological

resources. Dinosaur fossils were discovered hekegbyDouglass in 1909, and the area was
designated a National Monument in 1915. It wasdissovery and designation that led to the
bitter, but successful fight against building ddrmese. Today, the monument, managed by the
National Park Service, is a popular tourist desioma—330,000 people visited the monument in
2004 (CO 2005). In 2002, a two-day Utah Geologiiaivey found significant fossil records in
the walls of Flaming Gorge Reservoir (Hayden 20G2% unknown whether more fossils are
present beneath the reservoir surface, but, acaptdipark personnel, no significant fossil sites
are located along the Green River corridor (BORG300

Cattle Grazing

As noted previously, cattle grazing occurs adjatetihe Brown’s Park National Wildlife
Area. Ranchers have traditionally been allowed sst@ watering points on the river by
traversing through the refuge (USFWS 2001). Th&ibson family pays $6,000 a year for
grazing rights on two state parcels within the fatieefuge (Stein 2004). The family has ranched
there for a long time, and feels they have a rightater access for their cattle (Stein 2004).
Environmentalists do not agree however, chargiedtBFWS with failing to protect wildlife
resources by allowing cattle to degrade sensitpaian corridors (Stein 2004).

Yampa River to Split Mountain

This reach picks up again in Dinosaur National Moent. The river flows through two
steep canyons—Whirlpool and Split Mountain—as \aslinore gentle stretches like Echo Park.
Land use in this area is quite different from |lassé upstream, as the effects of the dam become
minimized due to inputs from tributaries, and oteeological effects. Recreation is still common
in this reach, but is a little more sedate thaiviiets occurring upstream. Because of the
influence of the Yampa River, water in this reagboo warm and turbid to support a trout
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fishery; however this influence makes this readaidor native fish habitat. Cattle grazing is

common near the Yampa confluence.

Recreation

This reach is still within the boundary of Dinosdational Monument, so the previous
discussion on river rafting, hiking, and paleol@djarchaeological resources applies. Recreation
is less intense in this reach however—the Nati®aak Service operates only one campground

and a picnic area in this region, at Split Mouni@O®R 2006).

Cattle Grazing

When Dinosaur National Monument’s current boundawere set by legislators in 1960,
grazing privileges of inholders (those owning lavithin or adjacent to park boundaries) were
guaranteed until the Park Service acquired the I8aderal of the inholdings were bought, but
there are still nine ranches with grazing privilegéthin the monument—families who go back
many generations (Jenkins 2001).

Some families have strongly resisted Park Sentiegrgts to buy their inholdings and
have refused to abide by the rules of their grapmgnits. One noteworthy case involving the
Mantle family, who graze cattle at the Green/Yanqupetion, was the subject of a 1993 lawsuit
by the Park Service, claiming trespass of thetteeanto non-allotment land (Jenkins 2001).
Cattle can have detrimental effects on ripariarsgstems through trampling, devegetation, and
water pollution. Park Service staff has noted oxaeripg, destruction of riparian habitat, and
damage to habitat of two rare orchid species byMastle’s cows (Jenkins 2001). There are also
conflicts between recreation enthusiasts and rasacRéver trips have been ruined by piles of
dead cows rotting on the banks of the Yampa RiRayfie 2002). The Colorado Plateau River
Guides association has expressed the opinion dtid¢ grazing should be eliminated in
Dinosaur National Monument (Payne 2002).

In return, ranchers are concerned about the effaocreased flows on the Green River
required by the new flow regime. Regulated flowghw dam have prevented annual flooding of
fertile bottomlands. In comments on the FlamingdgedElS, ranchers stated damage to property

and equipment by inundation under the new flowmegcould reach $175,000 (BOR 2006).
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Habitat

Native fish in the Green River Basin are highlyspkzed to the unique habitats created
by geomorphic features of the region (Valdez 20@&ologic isolation, steep gradients, high
water turbidity and extreme variation resulted mquie physiological and morphological
adaptations which make the fish extremely senstovecological changes caused by human
disturbance (Valdez 2005).

The biological and physical changes due to Flardngge Dam have been severely
detrimental to native fish, and four species am listed as endangered (Valdez 2005). To assist
the recovery of the fish, flow and temperature neceendations for Flaming Gorge Dam
releases were made in 2000 by the Upper Colorader Eindangered Fish Recovery Program
(Valdez 2005). These recommendations will be imgletad this year with the issuance of the
final EIS, with the goal of improving native fistalbitat in the Green River below the Yampa
(BOR 2006). If the water quality in this regiommore suitable for native fish viability, then
presumably it more closely represents historic @mrts, and the serial discontinuity concept is

supported—dam effects lessen downstream due tddripinputs.

HOW THE FUTURE LOOKS

In 2005, Utah tourists spent $5.5 billion, whilatstfarm income by cash receipts totaled
$1.2 billion, with the cattle share only $430 naitli (UOT 2005, UT 2005). The Green River will
probably continue to be an important recreationuwese for surrounding residents. New public
values have arisen in the last fifty years, ancewahd species conservation issues have risen in
importance. Reduction of large government subsidiesnsidered by some to be a reasonable
way to persuade farmers to practice conservatioccO@ddl 2003, Lemly 2000, Pimental 1997).

As native fish continue to decline throughout thestyand pressure to restore riverine
habitat to improve their viability increases, theeén River may become an important refuge.
Compliance with the Endangered Species Act meaisrbdifications to the flow release
schedule at Flaming Gorge Dam to create a moreaidtow regime and additional
environmental costs to protect these endangereatespare likely to continue.

As conflicting mandates bring more stakeholderthéotable, more weight is being given
to issues such as recreation and native speciésth&areful examination of the costs and

benefits of Flaming Gorge Dam will be an importar@nagement strategy in the future.
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CONCLUSION

There is a divide within the stakeholders on therrbetween those who benefit from the
characteristics of the wild river and those whodjgrirom the dam effects, and this divide can
be viewed in the context of the serial discontyabncept. Farmers, irrigators, power and water
companies, and fishermen thrive in the dam an@itisaters. Further downstream, the, cattle,
birdwatchers and hunters roam, before giving wayative fish habitat within the influence of
the Yampa.

New legislation and emerging values of preservirggecological integrity of the river
have altered management decisions for the damaAsack as 1986, the President’s
Commission on Americans Outdoors recommended, ‘fiaédgencies... place greater emphasis
on long-term conservation of natural, cultural &mstoric resources and the quality of recreation
opportunities and experiences.”

Recreation has continued to be of greater impogtémenanagement agencies and the
public, and conflicts have arisen along the riveteen these more modern uses and the
traditional cattle ranching lifestyle. Both of tleegses potentially impact native species habitat—
through degradation of habitat or direct alteratdbniver hydrology. The advent of the
Endangered Species Act and the listing of natisfe ifn the Green River has resulted in changes
to flow rates and schedules at Flaming Gorge Danigiwhas reduced revenue, and increased
operation costs of the powerplant.

It will be a difficult task in the future managemtef Flaming Gorge Dam to assess and
compare the value of such different uses as iragdor agriculture, power generation,

recreation, and endangered species habitat.
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