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The Bureau of Reclamation (Reclamation), after its February 6, 1990,
determination that the Animas-La Plata Project (Project) may affect the
endangered Colorado squawfish, reinitiated Section 7 consultation and provided
the Fish and Wildlife Service with an update of the biological assessment of
Project impacts on the Colorado squawfish. On February 15, 1990, the Service
concurred with Reclamation's determination that the Project •may affect• the
endangered Colorado squawfish, and also advised it of our ongoing review of
potential Project effects on listed plants and terrestrial wildlife. Upon
conclusion of that review, the Service and Reclamation jointly detenniined that,
based on new information, the proposed Project also •may affect• bald eagles.
Subsequently, on March 2, 1990, Reclamation provided the Service with an
updated biological assessment and a draft management plan for bald eagles. No
new information existed regarding the peregrine falcon, nor were there any
listed plant species within the area impacted by the Project; therefore,
additional species have not been included in the updated consultation. In a
letter dated March 4, 1991, Reclamation requested a conference on the razorback
sucker for the Project. The Service issued a draft Conference Opinion dated
March 21, 1991, that addresses the razorback sucker, a species proposed for
listing as endangered on May 22, 1990. In a memorandum dated April 15, 1991,
Reclamation concurred with the draft Conference·Opinion and recommended that it
be incorporated into the final Biological Opinion for the Animas-La Plata
Project. A final rule to list the razorback sucker as endangered was published
in the October 23, 1991, Federal Register and will go into effect 30 days
thereafter. By letter dated June 6, 1991, Reclamation requested extension of
consultation to June 21, 1991. The Service agreed to the extension by letter
dated June 14, 1991.

(

In keeping with the Secretary of the Interior's trust responsibility to the
Indian tribes of the San Juan River Basin, the Bureau of Indian Affairs
requested to be a party to the formal Section 7 consultation process
(memorandum dated December 21, 1990). After interagency discussions with the
Bureau of Indian Affairs, Reclamation and the Service agreed that it would be
appropriate for the Bureau of Indian Affairs to be party to the formal
consultation process. The Bureau of Indian Affairs requested that Reclamation
assume the role as the lead Federal Agency.
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On May 7, 1990, the Service issued a draft biological opinion concluding that
the Project would jeopardize the continued existence of the Colorado squawfish.
No reasonable and prudent alternatives were identified at that time. Since
then, Reclamation and the Service have been actively seeking reasonable and
prudent alternatives. Reclamation's March 4, 1991, letter proposed a
reasonable and prudent alternative to preclude the likelihood of jeopardy from
the Project.

(

In accordance with Section 7 of the Endangered Species Act (16 U.S.C. 1531
et seq.) and the Interagency Cooperation Regulations {SO CFR 402 et seq.), this
transmits the Service's biological opinion for the Project on federally listed
endangered species. While Region 6 assumed the lead for this updated
consultation, recommendations contained herein have the concurrence of the
Regional Director of Region 2 in Alb�querque, New Mexico.
Bac�qround
Existing water developments have redistributed and reduced streamflows in the
San Juan River to a critical level for the endangered fish. Most of these have
not gone through Section 7 consultation. At the current level of development,
average annual flows at Bluff, Utah, already have been depleted by 27 percent.
Further depletions associated with the Project would raise that figure to
34 percent. By comparison, the Green and Colorado Rivers have been depleted
approximately 20 percent (at Green River) and 32 percent (at Cisco),
respectively.

(

The Project has been in the planning process since the early 1960's and
resulted in the preparation of a Definite Plan Report in 1979. At that time,
Region 2 entered into formal Section 7 consultation with Reclamation and
rendered a biological opinion on December 28, 1979 (2-2-80-F-13). The 1979
biological opinion concerned the potential effects of the proposed Project on_
the endangered Colorado squawfish (Ptychocheilus lucius), bald eagle
(Haliaeetus leucocephalus), and peregrine falcon (Falco pereqrinus). Based on
the capture of a single juvenile Colorado squawfish in the San Juan River at
the mouth of HcElmo Creek near Aneth, Utah, it was concluded that • • • • the
proposed project is likely to further degrade the San Juan River to a point
that this population will be lost. However, because of the apparent small size
of the San Juan River squawfish population and its already tenuous hold on
survival, its possible loss should have little impact on the successfully
reproducing Green and Colorado Rivers squawfish populations and, therefore, the
species itself.•
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A wintering population of approximately 20 bald eagles and the presence of an
active nest site along the Animas River led to the 1979 conclusion that
reductions in streamflow would neither significantly affect the food base of
the Animas River nor deter eagle use of the area. While a historical aerie for
peregrine falcons exists within the Project area, it has been unoccupied since
1963, and there was no evidence of breeding activity or sightings in or around
the immediate Project area. In addition, the Colorado Division of Wildlife
determined that the surrounding hunting habitat is of marginal quality (Jerry
Craig, Colorado Division of Wildlife, Personal Communication).
The 1979 biological opinion found the Project was unlikely to jeopardize the
continued existence of any of the three species identified above; however,
several recommendations were made regarding Colorado squawfish and bald eagles
in furtherance of their conservation. It was recommended that a Bald Eagle
Management Plan be developed for Project reservoirs. For Colorado squawfish,
it was recommended that:

/

!

1.

native fish populations of the San Juan River be thoroughly surveyed,

2.

environmental needs of Colorado squawfish be determined,

3.

an attempt be made to meet the above needs by.adjusting projects on the
San Juan River drainage, and

4.

provide and fund artificial facilities in which to spawn and rear
Colorado squawfish until such time that suitable habitats in the San Juan
River can be developed and maintained.

Fishery surveys of the San Juan River since 1979 (Platania 1990) have
documented the presence of adult Colorado squawfish and evidence of
reproduction. In addition, wintering bald eagle populations along the Animas,
La Plata, Mancos, and San Juan Rivers have increased substantially and communal
winter roost sites (essential habitat), as defined in the Bald Eagle Recovery
Plan, may exist in the area affected by the Project. Three nest sites are
known in the general area, two of which are active. It is anticipated that
newly created Project reservoirs will attract wintering eagles, possibly
encouraging the establishment of another nest site. Water quality in. the
Animas, La Plata, Mancos, and San Juan Rivers drainages has become a
significant concern. Potential hydrocarbon, heavy metal, and/or selenium
contamination and subsequent bioaccumulation in the food chain could become a
problem for the predatory Colorado sq�awfish and bald eagle.

BIOLOGICAL OPINION

(
\

Based upon the best scient ifie and commercial information currently available,
it is the Service's biological opinion that the Project, as described below, is
likely to jeopardize the continued existence of the Colorado squawfish by
appreciably reducing the likelihood of both the survival and recovery of the
species in the wild by further reducing its numbers, reproduction, and
distribution.

(
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A reasonable and prudent alternative that, in the op1n1on of the Service, would
avoid the likelihood of jeopardy to the Colorado squawfish includes: (1) an
Animas-La Plata Project that results in an initial depletion of 57, 100 acre
feet, (2} 7 years of research to determine endangered fish habitat needs,
(3) operation of the Navajo Dam to provide a wide range of flow conditions for
the endangered fish, (4) a guarantee that the Navajo Reservoir will be operated
for the life of the Project to mimic a natural hydrograph based on the
research, and (5) legal protection for the reservoir releases to and through
the endangered fish habitat to lake Powell and a commitment to develop and
implement a Recovery Implementation Program for the San Juan River. A
Memorandum of Understanding to implement the reasonable and prudent alternative
was executed on October 24, 199 1 {Appendix A).

It is the Service's biological opinion that the Project, as described herein,
is not likely to jeopardize the continued existence of the bald eagl e.
Implementation of the Bald Eagle Management Plan, developed jointly by
Reclamation, the Service, and the States of Colorado, New Mexico, and Utah will
aid in the conservation of the species.
Reclamation and the Bureau of Indian Affairs have agreed that all elements of
the reasonable and prudent alternative must be implemented to avoid the
likelihood of jeopardy to the endangered fishes. They also have agreed that
the conservation reconvnendation for the bald eagle is appropriate.

PROJECT DESCRIPTION
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The following updated Project description is based on information provided to
the Service in Reclamation's Draft Hydrology Report.for the Animas-La Plata
consultation (February 23, 1990). The Project, located in southwest Colorado
in La Plata and Montezuma Counties and northwest New Mexico in San Juan County,
would divert water from the Animas and La Plata Rivers to annually provide
118, 100 acre-feet for full-service and supplemental irrigation use and
80,100 acre-feet for municipal and industrial uses. Project water would be
delivered to non-Indians and the Southern Ute, Ute Mountain Ute, and Navajo
Indian Tribes in both States. Project features include two storage reservoirs,
seven pumping plants, and over 200 mil es of conveyance canals, conduits, and
laterals (Figure 1) .
The Project water designated for the two Col orado Ute Tribes is a part of the
settlement of their reserved water rights claims. Under the Col orado Ute
Indian Water Rights Final Settlement Agreement of December 10, 1986, water to
be supplied from the Project in the amounts set out in the Project's Definite
Plan Report is to be provided to the tribes in partial settlement of their
reserved water rights.
Ridges Basin Reservoir, the primary storage facility, would be l ocated on Basin
Creek, an intermittent tributary to the Animas River, southwest of Durango,
Colorado. The reservoir would have a maximum capacity of 280, 000 acre-feet-130, 000 acre-feet of active, usable capacity and 150, 000 acre-feet of inactive,
dead storage. Evaporation from Ridges Basin Reservoir is estimated at
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3,300 acre-feet annually. Secondary storage would be provided at Southern Ute
Reservoir, an offstream facility located about 2 miles east of the La Plata
River on the Colorado-New Mexico State line. Southern Ute Reservoir would have
a maximum capacity of 70,000 acre-feet--40, 000 acre-feet of active, usable
capacity and 30, 000 acre-feet of inactive, dead storage. Evaporation from
Southern Ute Reservoir is estimated at 3, 200 acre-feet annually. None of the
above depletions will occur until completion of the Ridges Basin Dam and
Durango Pumping Plant, which is currently estimated to occur in approximately
5 to 6 years. Upon completion of the Project, full development and operations
would result in a net average annual depletion of 154,800 acre-feet of water.
The Project would pump water from the Animas River via the Durango Pumping
Plant, through Ridges Basin inlet conduit to Ridges Basin Reservoir for
storage. Stored water would be used for irrigation and industrial needs of the
Southern Ute and Ute Mountain. Ute Indian Tribes; other Colorado and New Mexico
irrigators; and municipal and industrial uses for Durango, surrounding
communities, and northwestern New Mexico. During low-flow periods, stored
water would be released back to the Animas River through the inlet conduit to
meet Aztec, Farmington, and other municipal and industrial needs in New Mexico.
Additionally, stored water would be pumped through Ridges Basin Pumping Plant
on the west end of the reservoir, into Dry Side Canal for delivery to Project
lands as depicted in Figure 1.
(.

Southern Ute Reservoir would store la Plata River water, diverted by the
Southern Ute Diversion Dam and conveyed to the reservoir through the inlet
canal. Water stored in Southern Ute Reservoir would be used for irrigation and
municipal and industrial needs for the Southern Ute Indian Tribe in New Mexico.
This biological opinion is based on the full Project development scenario as
requested by Reclamation. Reclamation estimates that the Project would result
in a net average annual depletion of 154, 800 acre-feet of water from the two
rivers. The Animas and la Plata Rivers are tributaries to the San Juan River,
which is inhabited by a reproducing population of Colorado squawfish.
Water depletions in the Upper Colorado River Basin (Upper Basin) have long been
recognized as a major source of impact to endangered· fish species. The Service
believes that continued withdrawal of water throughout the Upper Basin has
restricted the ability of the Colorado River system to produce flow conditions
required during various life stages of the fish. Numerous impoundments and
diversions have altered the shape of natural hydrographs by reducing peak
discharges as much as 50 percent in some reaches, while doubling base flows in
others. The San Juan River has fared no better than the rest of the Upper
Basin. Significant depletions and redistribution of flows of the San Juan
River have occurred as a result of water development projects.
Because of drastic reductions of Colorado squawfish populations, the Service
listed this species as endangered throughout its entire range, with the
exception of the Salt and Verde Rivers drainages in Arizona where attempted
reintroductions of endangered fishes have been classified as nonessential,
experimental populations.
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COLORADO SQUAWFISH
Status
The Colorado squawfish evolved as the main predator in the Colorado River
system. The diet of Colorado squawfish longer than 3 or 4 inches consists
almost entirely of other fishes (Vanicek and Kramer 1969). The Colorado
squawfish, the largest cyprinid fish (minnow family) native to North Ameri.ca,
growing as large as 6 feet in 1ength, and weighing nearly 100 pounds, lived to
25 to 50 years of age (Behnke and Benson 1983).
Based on early fish collection records, archaeological finds, and other
observations, the Colorado squawfish once was found throughout the warmwater
reaches of the entire Colorado River Basin, including the San Juan River and,
possibly, its major tributaries. Colorado squawfish apparently were never
found in colder headwater areas. Seethaler (1978) concluded that the species
was abundant in suitable habitats throughout the Colorado River Basin prior to
the 1850's. Specific to the San Juan River, Seethaler's review of the
literature identified the following reports:

(

Hinckley reported that each spring, just after closure of Glen
Canyon Dam, squawfish moved into the San Juan arm of Lake Powell
in presumed breeding aggregations.

Three young squawfish were taken ·on 21 August 1960 by R.R. , G.H. ,
and F. L. Hiller at Mexican Hat, Utah, and Lemons took a 12-lb
(5.4-kg) squawfish in the Four Corners area of Colorado.
Historical accounts by Koster of undocumented records of 5- to
10-lb (2.3- to 4. 5-kg) squawfish as being fairly common in New
Mexico with occasional individuals weighing 25 to 30 lb (11.3 to
13.6 kg). However, in June 1959, a 415-11111 adult male was taken,
and later a 590-nun adult female was captured on August 29, 1959.
Both were captured in the same pool of the San Juan River about 3
miles (4.8 km) below the town of Rosa, New Mexico. A fisherman
told Koster that squawfish were usually caught by persons angling
for catfish, but persistent anglers caught no more than two or
three a year. The largest caught in the area weighed 20 lb (9
kg}. Koster reported that:
•salmon• have been caught in the San Juan River from the Navajo
Dam Site which is just below the mouth of Los Pinos River, to the
mouth of Las Piedras River in extreme southern Colorado.
Although all are good-sized streams, •salmon• have not been taken
in the Los Pines, Las Piedras, or the San Juan above its junction
with Las Piedras • • • • The future of the Ptychocheilys
population in the San Juan River is uncertain because the Navajo
Dam, now under construction, will flood the entire portion-of the
river from which the species has been recorded.
Olson reported that four squawfish were taken in the San Juan
River in preimpoundment surveys of the Navajo Dam area. Together
they weighed 12.0 lb (5.4 kg), or 12.8 percent of the total
weight of all species collected.
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According to Conway, the most recent report of squawfish from New
Mexico was from the San Juan River near Bloomfield in 1965. But
Parrish stated that the species is currently suspected to be in
the San Juan River and its tributaries in northwestern New
Mexico, and cited the most recent known occurrence to be near
Castlerock, New Mexico, in the San Juan River in 1965 as verified
by New Mexico Game and Fish personnel.
In April 1978, Hinckley captured a 177-mrn, 36-g squawfish near
Aneth, Utah. The fish was captured in the Four Corners Region,
just below the confluence of McElmo Creek. This catch is
significant because it is the only record of a squawfish from the
San Juan River proper since 1965. The fish was caught among carp
and red shiners (Notropis lutrensis) in water 0. 7- to 1.0-m deep.
The size of the fish is evidence of recent reproduction in the
San Juan River since it seems unlikely that a fish of that size
would move upstream from Lake Powell and even more unlikely that
spawning occurred in the reservoir.

(

Perhaps most notable of historical accounts is Koster's report of 5- to 10-lb
Colorado squawfish as "fairly common" in New Mexico with individuals reaching
weights of 25 to 30 lb. Colorado squawfish are large, long-lived fish and
specimens of this size indicate they were quite old and likely had inhabited
the San Juan River for many years. Hore recent captures of Colorado squawfish
throughout the entire Upper Basin yielded a few specimens of only 14 lb that
were estimated to be approximately 15 years old (Chuck McAda, Colorado River
Fishery Project, Grand Junction, Personal Corrmunication). Also notable is the
capture of adult male and female Colorado squawfish from the same pool of the
San Juan River approximately 3 miles below the town of Rosa, New Mexico. They
were both captured during the period normally associated with migration and
spawning, suggesting a historical spawning run as far upstream as River Hile
(RM) 267. Platania and Young (1989) summarized historical fish collections in
the San Juan River drainage, confirming that Colorado squawfish once inhabited
reaches above what is now the Navajo Dam and Reservoir near Rosa, New Mexico,
at RM 270. In 1961, the New Mexico Department of Game and Fish conducted a
preimpoundment fishery study within the area to be inundated by the Navajo
Reservoir in New Mexico. Olson (1962a) reported a predominance of nongame
species with fathead minnow, flannelmouth sucker, bluehead sucker, and
roundtail chub the most numerous. Olson also reported the collection of four
specimens of Colorado squawfish.
Coincident with the preimpoundment study in September 1961, the San Juan River
and tributaries upstream from the Navajo Dam were treated with rotenone to
eliminate •trash fish" {Olson 1962b). Approximately 70 miles of the San Juan
River, 15 miles of the Pine River (Los Pinos), and 6 miles of the Navajo River
were treated. Olson (1962b) reported extensive fish kills in all three rivers,
especially the San Juan River, where lethal concentrations of rotenone carried
approximately 40 miles below the Navajo Dam site to near Fruitland, New Mexico.
Olson reported a total of 14 different species collected, including Colorado
squawfish; however, because of the project size, it was impossible to determine
total numbers or weight of fish killed. It is important to note that the
eradication project was accomplished long before the passage of the Endangered
Species Act and/or the subsequent listing of rare native fishes throughout the•
Upper Basin.
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In addition to the eradication project, the physical changes (flow and
temperature) associated with operation of the Navajo Project since closure of
the dam in 1962 have eliminated Colorado squawfish in the upper San Juan River,
from both the reservoir basin as well as several miles of river downstream of
the dam.

A marked decline in Colorado squawfish populations can be closely correlated
with the construction of dams and reservoirs during the l960's, the
introduction of nonnative fishes, and the removal of water from the Colorado
River system. Behnke and Benson (1983) summarized the decline of the natural
ecosystem, pointing out that dams, impoundments, and water-use practices are
probably the major reasons for greatly modified natural river flows and channel
characteristics in the Colorado River Basin. Dams on the mainstems have
essentially segmented the river system, blocking Colorado squawfish spawning
migrations and drastically altering river characteristics, especially flows,
temperatures, and channel geomorphology. These alterations, which have allowed
nonnative fishes to thrive, caused major changes in species composition.
Haynes et al. (1984) reported that fish species, such as Colorado squawfish,
that evolved under highly fluctuating flow conditions, were better able to
survive and successfully recruit under those conditions than the introduced
species. Valdez (1990) reported that densities of three nonnative cyprinids
(red shiner, sand shiner, and fathead minnow) in the Colorado River were much
lower following high-flow years and increased three to four times in a 2-year
period during normal- and low-water years.

Extreme fluctuations occurring within the framework of a natural annual
hydrograph may enhance spawning success of native species and inhibit exotic
species. The decline of endemic Colorado River fishes seems to be partially
related to competition or other behavioral interactions.with nonnative species,
which perhaps have been exacerbated by alterations in the natural fluvial
environment. Platania (1990) noted that, during the 3 years of studies on the
San Juan River, spring flows and Colorado squawfish reproduction were highest
in 1987. He further noted catch rates for channel catfish were lowest in 1987.
Appendix B, Figure 2, compares the 1987 flow of record to historical conditions
for dry, average, and wet years.
The Colorado squawfish currently occupies less than 1, 000 river miles in the
entire Colorado River system (25 percent of its original range) and natural
populations are presently found only in the Upper Basin above Glen Canyon Dam.
It inhabits about 350 miles of the mainstem Green River from its confluence
with the Colorado River to the mouth of the Yampa River. Its range also
extends 140 miles up the Yampa River and 104 miles up the White River, the two
major tributaries of the Green River. In the mainstem Colorado River, it is
currently found in the 201 miles upstream from Lake Powell to Palisade,
Colorado, and in the lower 33 miles of the Gunnison River, a tributary to the
mainstem Colorado River (Tyus et al. 1982). Recent investigation (Platania
1990) found that adult Colorado squawfish currently inhabit the San Juan River
as far upstream as 163. 3 miles above Lake Powell.

(
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The Colorado River subbasin population shows particular signs of further
decline. Catch-per-unit effort rates for larvae, young-of-year, and adult
Colorado squawfish are low (Archer et al. 1986). Slow growth and increased
early-life mortality in upstream reaches due to much lower temperatures than
occur in the lower basin (the demarcation between the Upper and Lower Colorado
Basins is Lees Ferry, just downstream of Glen Canyon Dam), compounded with
predation by introduced fishes and other man-induced causes, may be important
factors affecting recruitment {Kaeding and Osmundson 1988). Osmundson and
Kaeding (1990) reported a continued decline in populations of Colorado
squawfish in the Colorado River near Grand Junction, Colorado, and cited the
nearly 50 percent reduction in spring flows as a detrimental factor.

(

The Green River subbasin currently supports the largest population of Colorado
squawfish anywhere in the wild;_ however, during the past 10 years of intensive
study, at least 3 years of reproduction have been lost due to extremes in flow
releases from Flaming Gorge Dam and other man-induced problems (Harold Tyus,
Personal Convnunication). In 1983, and again in 1984, extended high releases
well into the summer months inundated backwater nursery habitats and flushed
larvae downstream. In 1989, extreme drought conditions and extended low-flow
releases from Flaming Gorge Dam, coupled with an oil pipeline break and
subsequent spill into the Yampa River, may have resulted in a total loss of
reproduction in the upper Green River subbasin for that year. Additional
projects that would result in significant depletions are planned for the Green
River subbasin.

The San Juan River has been developed through several projects, including the
Navajo Reservoir, Navajo Indian Irrigation Project, and San Juan-Chama Project.
None of these projects have undergone Section 7 consultation under the
Endangered Species Act. The current level of development on the San Juan River
results in a net depletion of streamflows of approximately 600, 000 acre-feet of
the mean annual flow. Additional projects are being planned in the San Juan
River subbasin that would significantly increase that annual depletion to
1.1 million acre-feet (MAF} , or approximately 50 percent of the mean annual
flow of the San Juan River at Bluff, Utah. A once healthy (predevelopment)
population of Colorado squawfish has been reduced to a mere few fish that are
further threatened by continued development.
Biology

The life-history phases that appear to be most critical for the Colorado
squawfish include spawning, egg fertilization, and development of larvae
through the first year of life. These phases of Colorado squawfish development
are tied closely to specific flow events and habitat requirements.

(_

A natural hydrograph with a large spring peak; .a gradually declining/descending
limb into early su1m1er; and low, stable flows through summer, fall, and winter
are thought to create the best habitat conditions for endangered fishes while
maintaining the integrity of the channel geomorphology. Tyus and Karp (1989)
pointed out the importance of peak flows (spring runoff) associated with

reproductive activities of Colorado squawfish. They further stated that
alteration of this hydrological event may affect initiation of Colorado
squawfish migration and spawning. Additionally, maintenance of low stable
flows in su11111er and fall are necessary for growth and survival of young
Colorado squawfish.
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Migration of the Colorado squawfish is cued to the ascending limb and natural
spawning is initiated on the descending limb of the annual hydrograph as water
temperatures approach 200 C (Tyus and Karp 1989). Spawning, both in the
hatchery and in the field, generally occurs in a 2-month timeframe between
July l and September l, although high-flow water years may suppress river
temperatures and extend spawning in the natural system into September.
Temperature also has an effect on egg development and hatching. In the laboratory, egg mortality was 100 percent in a controlled test at 130 C. At
160 to 180 C, development of the egg is slightly retarded, but hatching success
and survival of larvae was higher. At 200 to 260 C, development and survival
through the larval stage was up to 59 percent (Ha11111an 1981). Juvenile
temperature tests showed that preferred temperatures ranged from 21.90 to
27. 60 C. The most preferred temperature for juveniles and adults was estimated
to be 24. 60 C. Temperatures near 240 C also are needed for optimal development
and growth of young (Miller et al. 1982).
Limited temperature data exist for the San Juan River; however, water
temperatures in occupied habitats (as measured at Shiprock and Bluff) currently
are well within an acceptable range to expect successful spawning, egg
development, and hatching, assuming other habitat/flow conditions are available
to the fish.
While consistent temperature data for pre- and post-Navajo Dam conditions do
not exist, some important changes can be noted by a review of available data.
Olson (1962a), during · his preimpoundment study, recorded temperatures as high
as 250 C during July and August 1961 near Rosa, New Mexico, on the San Juan
River. A short distance downstream near Blanco, New Mexico, Olson measured
temperatures in excess of 260 C during the same time period. (Tables 1, 2,
and 3, Appendix C)
Recent temperature readings document a significant change since the closure of
the Navajo Dam. In July 1989, the New Mexico Department of Game and Fish
measured 130 C on the San Juan River at the Highway 64 bridge crossing, just
upstream of Blanco, New Mexico. Cold-water releases from the Navajo Dam and
their effect on water temperature in the San Juan River can be seen as far
downstream as Farmington, New Mexico, and the confluence with the Animas River.
Downstream of Farmington, ambient air temperature and, to a lesser extent, the
wanner water from the Animas River tend to ameliorate the effect of cold-water
releases from the Navajo Dam throughout currently occupied Colorado squawfish
habitat. Post-Navajo water temperatures on the San Juan River at Fannington,
New Mexico, and particularly at Bluff, Utah, are still warmer for a longer
period of time than anywhere else in the Upper Basin. (Tables 4 and 5,
Appendix C)
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Only two Colorado squawfish confirmed spawning sites have been located in the
Upper Basin--RM 16. 5 of the Yampa River and RM 156. 6 of the Green River. These
areas have the common characteristics of coarse cobble or boulder substrates
that form rapids or riffles associated with deeper pools or eddies. It is
believed that this combination of habitats and a stable, clean substrate is
necessary for spawning and incubation. Substrates are swept clean of finer
sediments by high flows during spring runoff scouring the bed prior to the
spawning period. Suitable spawning habitats appear to be present throughout
the portion of the San Juan River inhabited by Colorado squawfish.
O'Brien (1984) studied the hydraulic and sediment transport dynamics of the
cobble bar within the Yampa River spawning site and duplicated some of its
characteristics in a laboratory flume study. Based on field observations, he
reported:
On the rising limb of the hydrograph, sands are deposited in the
cobble interstices. These sands are interchanged between the bed
and the suspended zone for discharges less than bankfull.
Depending on the supply-capacity relationship, either deposition
or scour could be occurring. When the cobbles move, the sand, of
course, is washed from the interstices and may be completely
removed from around the cobbles. Rearrangement of the cobbles
will result in more stability of.the armor layer. On the falling
limb, the armor layer becomes a trap for sands until, finally, the
sand reservoir is again filled. Without cobble movement, sand
will be scoured only to a depth of one-half to one median cobble
diameter below the cobble bed surface.
In the flume experiments, the sand level was observed
approximately one-half to one cobble diameter below the surface of
the cobble bed, which compared to field observations of sand depth
at approximately one-half to one median cobble diameter. O'Brien
reported a cobble size range of 50 to 100 mm with a median size of
75 mm at the spawning site. Milhous (1982) reported that
discharges of approximately one-half that required to initiate
cobble movement would be capable of extracting sands and fines
from the cobble substrate. Thus, after the supply of sand
diminishes, flows of sufficient magnitude and duration are
required to scour the cobble bed in preparation for spawning and
incubation.

(

Although the location of spawning areas in the San Juan River are not well
defined, the capture of young-of-year specimens in. 1987 and 1988 documents that
successful Colorado squawfish reproduction does occur when conditions are
favorable (Platania 1990). Miller et al. (1982) and Archer et al. (1986)
demonstrated that Colorado squawfish often migrate considerable distances to
spawn in the Green and Yampa Rivers and similar movement has been noted in the
mainstem San Juan River. A fish captured and tagged in the San Juan Ann of
L�ke Powell in April 1987 was later recaptured in the San Juan River
approximately 90 miles upstream in September 1987.
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Miller et al. (1982) concluded from collections of larvae and young-of-year
below known spawning sites that there is a downstream drift of larval Colorado
squawfish following hatching. Extensive studies in the Yampa and upper Green
Rivers have demonstrated downstream distribution of young Colorado squawfish
from known spawning areas (Archer et al. 1986, Haynes et al. 1985). Miller
et al. (1982) also found that young-of-year Colorado squawfish, from late
summer through fall, preferred natu\al backwater areas of 0 velocity and less
than 1.5-foot depth over a silt substrate . Juvenile Colorado squawfish habitat
preferences are similar to that of young-of-year fish, but they appear mobile
and more tolerant of lotic conditions away from the sheltered backwater
environment. While specific spawning locations have not yet been identified in
the San Juan River, larval drift is presumed to occur. Adult Colorado
squawfish were captured as far upstream as RM 163.3, while most young-of-year
specimens were collected from backwaters in lower reaches of the San Juan River
in the Utah portion of the study area (Platania 1990} .
Colorado squawfish were captured within the San Juan River in all seasons
during which ichthyofaunal surveys were performed (spring, summer, and fall)
and are presumed to remain there during winter. A silt plug at the mouth of
the San Juan into Lake Powell has impeded passage of Colorado squawfish since
1989. Within the rest of the Upper Basin, winter habitat for adult Colorado
squawfish is generally characterized as relatively deep areas with slow-water
velocity . Pools, backwaters, runs, shorelines, and eddies are all commonly
used habitats during winter (Osmunds�n and Kaeding 1989, Tyus and Karp 1989,
Valdez and Masslich 1989} . Wick and Hawkins (1989) reported that during low
flow years on the Yampa River, pools and runs were used most frequently,
suggesting that habitat availability influenced habitat selection by adult
Colorado squawfish. The fish are largely sedentary during winter and exhibit
only localized movement suggesting feeding activity.
Very little information is available on the influence of turbidity on the
endangered Colorado River fishes. It is assumed, however, that turbidity is
important, particularly as it affects the interaction between introduced fishes
and the endemic Colorado River fishes. Since these endemic fishes have evolved
under natural conditions of high turbidity, it is presumed that the retention
of these highly turbid conditions is an important factor for these endangered
fishes. Reduction of turbidity may enable introduced species to gain a
competitive edge, which could further contribute to the decline of the
endangered Colorado River fishes.
Areas of Impact and Concern
The San Juan River originates in the mountains of southwestern Colorado and
flows southwesterly into the Navajo Reservoir situated on the Colorado/New
Mexico border (Figure 2). Downstream of the Navajo Dam, the San Juan River
continues westerly, flowing through the towns of Archuleta, Blanco, Bloomfield,
Farmington, Fruitland, and Shiprock, New Mexico. It then turns north and
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even tual l y re enters the extreme southwest corner o f Col orado near Four Co rners .
Down stream of Four Corn ers , the San Juan R i ver enters Utah and con t i nues
no rthwesterl y through the town s o f Aneth , Mo ntezuma Creek , Bl uff, and Mex i can
Hat , Utah , and empt i es i n to Lake Powel l near P i ute Farms Tradi ng Pos t .

The San Juan Ri ver fl ows approximatel y 234 ri ver mi l es from the Navajo Dam
downs tream to Lake Powel l . Of the 234 mil es , about 177 are potent i al l y
ava i l abl e t o the Col orado squawfi s h . A d i vers i o n structure near Fru i tl an·d , New
Mexi co ( the Hog back at RH 177} , and a we i r at RM 1 83 span the ent i re ri ver
channel and are bel i eved to be effect i ve bl oc ks to upstr�am fi sh mi grat i ons
{ Pl atan i a 1 990) .

/

The reach of currentl y known occup i ed h a b i tat extend s from Lake Powel l upstream
to approximately RM 168 and wi l l be s i gn i fi cantly i mpacted due to upstream
water withdrawal s associ ated wi th the Proj ect . The mai nstem San Juan Ri ver
above RH 1 68 to near Fru i tl and , New Mex i co (RM 1 7 7 ) , i s avai l abl e to Col orado
squawfi sh and may be occup i ed habi tat now , or i n the future . Observati ons of
700-800 mm squawfi s h at approxi mately RM 1 68 were made i n June 1991 by
personn el from the New Mex i co Dep artment of Game and F i sh ( Propst 1 99 1 ) . The
An i mas R i ve r , from wh i ch a maj or i ty o f Proj ect water wi l l be di verted , i s the
l argest perenni al tri butary to the San Ju an Ri ver and affect s the ent i re l ength
of occup i ed Col orado squawfi sh h ab i tat . Hi stori cal l y , fl ows i n the San Juan
Ri ver pri or to the Nav aj o Dam were h i ghl y vari abl e . The change i n fl ows at
three l ocati ons i n the San Juan Ri ver are l i sted i n Table 1 .
Tabl e 1
Change i n ·Mean Monthl y Fl ow After the Navajo Dam
Un i ts • c fs

Pre-Navaj o
H i gh
Low

Post-Navajo
H i gh
Low

Percent Change
Low
H i gh

· 1 70

13 , 47 1

418

9 , 803

+1 45%

-27%

Sh i prock

44

1 9 , 790

213

9 , 045

+384%

-54%

Bl uff

65

1 5 , 380

250

1 0 , 334

+284%

-4 8%

Farmi ngton

Since 1 963 , the Navajo Dam has s i gni fi cantl y al tered the fl ow of the San Juan
River by stori ng spri ng peak fl ows and rel easi ng water i n sunmer, fal l , and
winter months . The resul t i s a 45 percent decrease i n spr i ng peak fl ows and
doubl ed wi nter base fl ows at the Bl uff gage i n Utah . Simi l ar compari sons can be
made at the upstream g ages at Sh i prock and Farmi ngton , New Mex i co .
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Additional depletions to occupied Colorado squawfish habitats associated with
the Project will further reduce monthly average flows at Bluff from 5 percent in
a wet year to as much as 70 percent in a dry year (Table 4). Depletions caused
by the Project will result in some alteration of physical habitats in occupied
reaches of the San Juan River from near Fruitland, New Mexico, downstream
177 river miles to Lake Powell . The specific habitat impacts on this reach of
the San Juan River are unquantified at this ti me ; however, depletions caused by
the Project (154, 800 acre-feet annually) would be compounded by those associated
with the operation of the Navajo Dam, San Juan-Chama Project, Navajo Indian
Irri gation Project, and other existing uses.
Adverse changes in water quali ty and contaminati on of associated biota are known
to occur in similar Reclamation projects in the San Juan River drainage (i.e.,
irri gated lands on the Los Pines and Mancos Rivers) where return flows from
irrigation make up a portion of the river flow or other downstream aquatic sites
(Sylvester et al. 1988). Increased loading of the San Juan River and its
tr i butari es w i th soil salts, elemental contaminants, and pesti cides from
irrigat i on return flows degrade water quali ty.

('

In a cooperative Department of the Interior evaluation of irrigation drainage
for the San Juan County, New Mexi co, water quality data for the San Juan River
area i ndicated the presence of 2-4-0 and d i azi non in the water in the San Juan
Ri ver at Shiprock, New Mexico. The Department study concluded that further
i nvestigations into point sources of the contamination and a more thorough
coverage of the San Juan River drainage appears necessary. Recent water and
tissue sample data are currently being compiled and analyzed. Residual values
of chromi um copper, lead, and selenium were all above national averages.
Selenium concentrations in fish tissue were h i gh enqugh - to suggest the
reproducti ve impairment might already be occurring. The Department study
concluded that further investigations into point sources of contamination and a
more thorough coverage of the San Juan Ri ver Basin appears necessary (Department
of Interi or Intensive Desk Evaluation of Irri gation Drainage 1989). The extent
of the problem is not known, but research studi es planned for the San Juan River
Basin will address water quality issues associated with the endangered fish.
Col orado Sguawfish Activity: San Juan River
In 1986, Reclamation initiated investigations of the San Juan River in response
to recommendations in the original 1979 b iological opinion (Items 1-4, page 2).
An ichthyofauna investigation of the San Juan R i ver in New Mexico and Utah began
duri ng the spring of 1987 and finished in 1989 (Platani a 1990), producing the
followi ng salient biological findings:
1. Colorado squawfish were captured in the San Juan Ri ver at several ·
locations between Shiprock, New Mexico, and the i nflow area of Lake Powell
i n Utah . No squawfi sh were captured upstream of the Hogback Diversi on Dam
located at RM 177 near Frui tland, New Mexico.

(

2.

Successful reproduction of Colorado squawf ish in the San Juan River was
documented in 1987 and 1988 through the capture of young�of-year specimens
(Tabl e 2) .
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TABLE 2

Fish Capture Informati on
San Juan River
1987*

Col orado

Sguawfi sh (CS)
3 a , lBy

1988

4a, ly

1989

la

San Juan Ann Lake Powel l

(

1987
1988
1989

la
0
0

a • adul t

y • young-of-year. Young were captured at three separate l ocations :
RM 0-23. 6 , 94. 5-101.7, and 139.5-143. 0.

*In 1987 . two additi onal Col orado squawfish were observed but el uded capture.
The CS captured i n the San Juan Ann of Lake Powell at RM-0.5 in April was
recaptured approximately 90 river mi l es upstream i n ·September.

3.

Highest documented reproduction for Colorado squawfi sh occurred in 1987
concurrently with high spring flows.

4.

Suitable Colorado squawfish spawning habitat appeared to be present
throughout occupied reaches of the San Juan River.
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5.

Young-of-year squawfish were collected from three main areas : in the
vicinity of the Mancos River confluence in New Mexico ; in the vicinity of
the Montezuma Creek confluence near Bluff, Utah; and the upstream portion
of the San Juan River inflow to lake Powell.

6.

Upstream migrational movement of Colorado squawfish was documented in
1987. A Colorado squawfish captured and tagged in April 1987 in the upper
terminus of the San Juan Arm in Lake Powell was recaptured approximately
90 river miles upstream in the San Juan River in September. No other
tagged Colorado squawfish were recaptured during this 3-year study.

7.

Colorado squawfish were captured in all seasons during ichthyofaunal
surveys (spring, summer, and fall} and are believed to inhabit the San
Juan River year round.

Within the San Juan River subbasin, the San Juan River supports a small
population of reproducing Col orado squawfish ; however, the extent of annual
recruitment and/or survival of young fish has not been determined. Recent field
studies (Platania 1990)" document a greater number of Colorado squawfish (adults
and young-of-year) in the San Juan River than was previously known to occur.
The San Juan River is one of only three remaining areas where a wild,
reproducing population of Colorado squawfish still persists. As the
southernmost tributary in the Upper Basin, the San Juan River peaks earlier in
the year, attaining warmer water temperatures than other Upper Basin streams and
promoting longer and better growth potential for young Colorado squawfish.
Any additional losses or further degradation of remaining San Juan River
habitats, resulting in further reductions in distribution and abundance of
Colorado squawfish, will exacerbate probl ems the species is currently
experiencing 1n the San Juan River and throughout the remainder of the Upper
Basin. Protection and enhancement of the San Juan River is needed to provide
additional protection against possibl e extinction of the Colorado squawfish
while reducing total dependency on the Colorado and Green Rivers systems for
survival and recovery •. The San Juan River subbasin, isol ated from the Col orado
and Green Rivers subbasins, provides a third popul ation of wild fish,
contributing an additional essential buffer against a catastrophic event {such
as an oil spil l) elsewhere in the basin.
Furthermore, the Colorado River Fishes Recovery Team (consisting of scientists
from the entire Colorado River Basin, including representatives from State
wildlife agencies of California , Arizona, New Mexico, Utah, and Colorado, as
well as Federal representatives from the National Park Service, Reclamation, and
the Service) recommended to the Service in September of 1985 that " . . • the San
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Juan River be considered an integral part of the Upper Colorado River Basin in
its recovery efforts . . . " and " . . . that the Service encourage participation
by the State of New Mexico and other appropriate entities so that the San Juan
can be more fully incorporated into the Recovery Plans, and subsequently, in
Implementation Plans. " The Recovery Team met in March 1990 and once again
reaffirmed its position and recommended to the Service, in a memorandum dated
April 16, 1990, that the San Juan River be considered as essential to recovery
of Colorado squawfish and that it be added to both downlisting and delisting
criteria. The Recovery Team arrived at its conclusions based upon the following
rational e:
1.

Colorado squawfish were collected during all three seasons from Lake
Powell upstream 154 miles and, therefore, are presumed to inhabit the
river year round .

2.

The San Juan River represents one of only three reproductive areas
documented in the Upper Basin ; recruitment to the population is unknown.

3.

New hydrol ogy data indicates flexibil ity exists within the river system to
maintain/enhance flows (habitat) that appear to have direct correlation
with successful downstream reproduction. The l ast 3-year study produced
few fish col lections during drier years (1988-1989).

4. One adul t squawfish migrated upstream from Lake Powell some 90 mil es. The
river has a total of 177 mil es that are currentl y barrier free.
5.

Suitabl e habitat appear avail able for all l ife stages.

6. Status of existing populations appears depressed in the Col orado River
subbasin and is not secure in the Green River subbasin.
7.

The vulnerabil ity of existing popul ations to such impacts as oil spills
and natural catastrophic events (e. g., Yampa and West Water Canyon). poses
a continued threat to recovery of the fishes.

8.

Compared to other Upper Basin rivers, the San Juan River contains l arger
numbers of native fishes with fewer species of exotic fish.

9.

In spite of past water qual ity problems (oil spill s and fish eradication) ,
opportunities exist to improve the water quality in the San Juan River.

10. As the southern most tributary in the Upper Basin, water temperature
characteristics appear to favor l ong-term growth.
11.

The squawfish popul ation, though smal l in number, may be important as
unique genetic stock in a separate subbasin.

12.

The enhancement of San Juan River fish numbers and habitat increases the
recovery potential over a larger portion of the fish's historical range.

/

The team recommended that the Service address the demonstrated recovery
potential of the San Juan River according to the following :

(
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1.

A comprehensive management plan for directing all recovery and other
related resource activities should be developed by an interagency team as
soon as possible.

2.

All appropriate protection measures presently afforded to Colorado
squawfish populations in other portions of the Upper Basin should be
applied to the San Juan River population.

3.

Any anticipated recovery activities for Colorado squawfish in the San Juan
River should be closel y coordinated with ongoing recovery activities
conducted in the Lower CQlorado River Basin and those directed by the
Recovery Implementation Program.

4.

Given existing opportunities for recovery of Colorado squawfish in the San
Juan River, the Service should evaluate the potential for operation of the
Navajo Dam and Reservoir to realize those opportunities.

After considering the Recovery Team's recommendations, the Service updated the
Colorado Squawfish Revised Recovery Plan, released August 6, 1991, that includes
the San Juan River Basin in both downlisting and delisting criteria.
Effects of the Proposed Acti on
To determi ne the effects of the proposed action, an analysis of flow changes was
conducted in accordance with the final rule implementing Section 7 of the
Endangered Species Act (50 CFR 402 et seq. ). This analysis compared the effects
of the Project to a pre-Project Section 7 baseline at the Bluff Gage located
near Mexican Hat, Utah . Three levels of development were simulated using a
spreadsheet analysis of the hydrological data. The three levels were
(1) historical gage, (2) Section 7 environmental baseline (baseline}, and
(3) baseline plus the Project {post-Project). The period of record selected for
the analysis was 1935 to 1962. From this period, wet, dry, and average years
were selected for analysis based upon water volumes during the spring runoff.
The wet year selected was 1949, the dry year was 1951, and the average··year was
1945.
The analysis began by securing information on historical flow conditions from
the Geological Survey gages. Streamflow records for the Bluff Gage at Mexican
Hat, Utah, on the San Juan River were chosen because the gage is located within
occupied habitat and has a long record. The Bluff Gage also reflects most of
the tributary inflow between the Navajo Reservoir and Lake Powell.

(

Secondly, projects for inclusion in the baseline for the San Juan River were
identified. Pursuant to Section 7 regulations, the baseline for the Project
included : (1) the past and present impacts of Federal, State, and private
actions in the basin ; (2) the anticipated impacts of all Federal projects having
previously undergone formal Section 7 consultation in the area ; and (3) the
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i mpact o f S t a te o r pri vate ac t i on s con temporaneo u s w i th th i s con s ul tat i on .
There are no Federal proj ect s i n the area that h ave undergone fo rmal Sect i o n 7
con sul tat i ons nor any contemporan eous State o r p r i vate p roject s that woul d
a ffect the basel i ne . The basel i ne for the Proj ect i ncl udes al l h i stori cal
depl et i on s i n the San Juan R i ver Bas i n . Add i t i on a l l y , cumul at i ve e ffects of
future S t ate or pri vate proj ects , not requi ri ng any Federal act i on , that are
reason abl y certa i n to occur are to be con s i dered i n the basel i ne ; however , the
Serv i ce i s not aware of any s uch future proj ects . Tabl e 3 i dent i fi es e ach
project i n the basel i ne and i t s as soc i ated depl et i ons .

I n cl uded i n the ba sel i ne , al ong wi th a numbe r o f o ther smal l e r water proj ects ,
a re ex i st i ng operat i onal port i on s o f the Nav aj o I nd i an I rr i g at i on Project , wh i ch
was auth o r i zed on June 13 , 1 96 2 , to prov i de i rri g a t i on water for 1 1 0 , 630 acres
o f Navaj o-owned l and i n northwest New Mexi co , general l y south of Farmi ngton .
Con struct i on o f the Navajo I nd i an I rri gation Proj ect beg an i n 1 973 , and l i mi ted
o perat i on beg an i n 1976 and 1 977 . The Navaj o Indi an I rri gati on Project was
cons truc ted i ri bl ocks of 8 , 000 to 1 0 , 000 acres , based on congres s i onal
appropri a t i ons . S i nce con struct i on began , 6 bl ocks have been comp l eted and , as
o f 1 990 , a total of 54 , 500 acres have been devel oped , representi ng a net annual
depl e t i on o f 132 , 980 acre- feet . Bl ocks 7 through 1 1 , wh i ch have not yet
d i verted water for i rr i g at i on , are not i ncl uded i n the basel i ne . Exi sti ng
depl e t i on s caused by the San Juan-Chama Proj ect and evaporat i on l o sses from the
Navajo Re servoi r al so are i ncl uded in the basel i ne .
(

F i n al l y , the anal y s i s quant i fi ed the . post- Project cond i ti on by add i ng the ful l
An i mas-La Pl ata depl eti ons of 1 54 , 800 acre-feet to the basel i ne of 566, 000 acre
feet ( a depl eti on of 591 , 000 acre- feet upstream of the Mancos Ri ver, with a
return fl ow of 25 , 000 acre-feet from the Dol ores Proj ect } i dent i fi ed i n Tabl e 3 .
Th i s re s u l ts i n a pos t- Proj ect depl eti on i n the San Juan Ri ver Bas i n o f
720 , 800 acre- feet , or 3 7 percent of the 1 . 9 MA F me an annual yi el d . I
The depl e t i on numbers used i n the analysi s were p rov i ded by Recl amat i on for the
wet , ave rage , and dry years descr i bed above . The ch anges i n ri ver fl ow, based
upon t h i s ful l devel opment , were quant i fi ed for th e Project effects anal ys i s .
These changes were analyzed and a summary of the changes between basel i ne and
post- Proj ect fl ows i s presented i n Tabl e 4 .

1

(

A mean annual y i e l d of 1 . 9 MAF for the San Juan Ri ver Bas i n has been used
throughout th i s report and i s cons i stent with th e peri od of record used i n the
hydrol og i cal an alys i s . Recl amat i on has esti mated that the l ong-term mean
annual y i el d o f the San Juan Ri ver Bas i n i s 2 . 2 MAF .

,·
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Tabl e 3

San Juan Secti on 7 Basel i ne
Un i t s • KAF
Depl et i on s

New Mex i co Depl et i ons
San Ju an-Chama
N I I P Bl ocks 1-6
Navaj o Re servo i r Evaporat i on
Hammond Cana 1
Hogback Extenti on
Utah I n t e rnat i onal
Ex i s t i ng Pri vate Ri ghts
C i t i zen ' s Di tch
Indus tri al Di vers i o i n
Fru i tl and
Jewi tt Val l ey
Mun i c i pal and I ndustri al
D i vers i ons
Hogbac k
Add i t i onal Depl eti ons

1 1 0 . 0*
133 . 0
· 26 . 0
10 . 0
10. 0
39 . 0
15 . 0
3.0
7.0
2.0
5.0
30. 7
38 . 3

Mun i c i p i al and Industri al
Contracts from Navaj o
San Juan Powerpl ant

101 . 0
16 . 0

Tot al New Mex i co Depl et i ons

445 . 0

Col orado Depl et i ons
Upstre am of Navajo
Upper San Juan
Navaj o-Bl anco
Pi edra
Pi ne Ri ver

7.8
6.5
6.5
58 . 1

Downstream of Navajo
Fl ori da
PL An imas and La Pl ata Ri vers
Mancos

18 . 1
32. 8
16 . 2

78 . 9

67 . 1

Total Col orado Depl eti ons

(

Tot a l San Juan Ri ver Depl eti ons
Re turn fl ows from Dol ores River Imports
Net depl e t i on s me as ures at Bl uff Utah

Total s

1 46 . 0
25.0

591 . 0
566 . 0

* San J u an-Ch ama d i vers i ons have h i stori cal l y averaged 104 , 000 acre-feet for
the 1 929-1 974 peri od of record ; 1 1 0 , 000 acre-feet for the 1 925- 1 985 period of
record
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Tabl e 4

Post-Proj ect Cond i ti ons for the Ani mas-La Pl ata Project
at Bl uff, Utah
ORY
Water Year 1 9 5 1 ( Un i t s = cfs )
Mo nth

/

October
November
December
January
February
March
Apri l
May
June
July
August
September

Secti on 7
Basel i ne
910
885
977
93 7
873
752
472
607
1 , 952
1 , 182
1 , 030
1 , 208

An i mas-La Pl ata
Depl et i on s

Pos t-Proj ect
Cond i t i on s

-42
-42
-70
-82
-67
-92
- 107
-423
-462
- 1 80

868
843
907

855

807
660
365
183
1 , 490
.. I , 00�
1 , 022
1 , 267

-8
59

Percent
Ch anae
-5
-5
-7

-9

-8
-14
-23
-70
-24
-15
-1
5

AVERAGE
Water Year 1 945 (Un i ts • cfs }
Month
October
November
December
January
February
March
Apri l
May
June
July
August
September

(_

Secti on 7
Ba sel i ne
1 , 21 7
1 , 148
1 , 057
1 , 015
1 , 182
1 , 055
1 , 142
5 , 265
4 , 425
1 , 675
1 , 643
602

An i mas-La Pl ata
Depl et i on s
-137
- 1 08
- 1 02
- 1 13
- 142
- 195
-368
-548
-405
-395
-225
40

Post-Project
Cond i t i ons

Percent
Change

1 , 080
1 , 040
955

-1 1
-9
-1 0
-1 1
-12
-18
-32
- 10
-9
-24
-14
7

902

1 , 040
860

773
4, 717
4, 020
1 , 280
1 , 418
642
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Tabl e 4 Cont .

Post-Project Cond i ti ons for the Animas-La Pl ata Proj ect
at Bl uff , Utah
W T
Water Year 1 949 (Un i t s = cfs}
Month
October
November
December
January
February
March
Apri l
May
June
July
August
September

Sect i on 7
B a sel i n e
1 , 435
1 , 278
1 , 027
1 , 333
1 , 388
1 , 638
2 , 917
6 , 653
1 0 , 52 1
4 , 365
1 , 1 98
778

An i mas-La Pl ata
Depl et i on s
- 1 23
-83
-77
- 1 08
- 1 42
-228
-470
-428
-48 1
-305
-203
40

Po st-Proj ect
Cond i t i on s

Percen t
Ch anae

1 ,312
1 , 195
950
1 , 225
1 , 247
1 , 410
2 , 447
6 , 225
10, 040
4 , 060
995
818

-9
-7
-7
-8
-10
-14
-16
-o

-5
-7
-20
5

Project Imrzacts
When Project depl eti ons are con s i dered (Tabl e 4 ) , i mpacts occur under al l
cond i t i ons wi th further reducti on i n fl ow vi rtual l y every month . The months o f
Apri 1 , May , June, July, and August o f dry __ �o_g average years d i spl ayed the
g reatest impact from the Proj ect . Mean monthl y fl ow reduct i ons range from 7 to
32 percent i n an average year ( 1 945 ) , and wet year reduct i ons are i n thLrange
of 5 to 20 percent ( 1 949) . Dry years tend to refl ect the most s i gni fi cant
changes where fl ow reducti ons range between 1 and 70 percent ( 1 95 1 ) . 2
2

The cal cul at i on of changes i n fl ow between basel i ne and post- Project was
accompl i shed usi ng Recl amation ' s model of the San Juan Ri ver . The model ed
deplet i ons at Bl uff may vary somewhat from the Animas-La Pl ata depl eti ons shown
i n Appendi x B due to reservoi r and di vers i on operati ons . The model i s the best
avai l abl e, but has some l imi tations and may not refl ect al l current operati onal
objecti ves for the Navajo Reservoi r . The major d i fference l i es i n the way
fl ood releases are treated . Present operations cal l for rel eases i n
ant i c i pation of spri ng fl oods , wh i l e the model does not ( i . e . , sp i l l s occur) .
The changes between basel i ne and post-Proj ect were model ed as they occur i n the
Proj ect operat i on pl an and accuratel y refl ect the change in fl ow expected to
occur.

(
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The Project wil l cause discrete, identifiabl e, additive, adverse impacts to the
San Juan River endangered fishes . As shown in the fl ow anal ysis, the Project
wil l cause fl ow depl etions which, in addition to existing projects, wil l further
al ter historical fl ow regimes.

Since 1963, the operation of al l existing projects, especial ly the Navajo Dam,
has significantl y al tered flows of the San Juan River resul ting in a decrease in
average spring peaks and a doubl ing of average winter base fl ows. The Project
woul d further reduce the remaining spring runoff within occupied habitat. Not
coincidentall y, as shown in Tabl es 1 and 2 of Appendix B, in 1987, when spring
peaks were similar to historical l evel s (pre-Navajo) , the highest reproduction
ever documented during the 3 years of study for Col orado squawfish occurred in
the San Juan River ( Pl atania 1990). In 1988, when onl y one young-of-year
squawfish was captured, and in 1989 when no young-of-year squawfish were
captured, spring peaks as wel l as other fl ows were even l ower than the current
{post-Navajo) average conditions.

,
(

The fact that the Project woul d further deplete flows during peak runoff is of
concern to the Service because this period is of great significance
geomorphicall y and ecol ogical l y. This is the most dynamic period in the cycle,
and it precedes the very critical spawning period of the endangered fishes .
Observations cl earl y demonstrate that the spawning activities of these fish are
synchronized with and are undoubtedly influenced by the spring runoff period
(Archer et al. 1986, Archer and Tyus .1984, Tyus and Karp 1989). The Service
bel ieves that peak spring flows are very important for maintaining channel
geomorphology, providing access to off-channel habitats, stimulating spawning
migrations, and preserving suitable spawning substrates.
While the precise vol ume and duration of flows required for maintaining and/or
improving important physical and biological needs are unknown, it appears that
spawning and recruitment are l imiting to the survival and recovery of Col orado
squawfish in the San Juan River and throughout the Upper Basin. Furthermore,
enhancement of existing conditions is necessary to enhance or promote spawning
and recruitment. Given that existing projects have significantl y dewatered the
San Juan River, the annual removal of an additional 154,800 acre-feet of water
associated with the Project further reduces the probability of ever achieving
necessary streamflow for future maintenance and recovery of the physical and
biological integrity of the San Juan River.
High concentrations of heavy metals, selenium, and hydrocarbons have been found
in the fish and birds collected by the Service in the San Juan River Basin
(Department of Interior Intensive Desk Evaluation of Irrigation Drainage 1989) .
The knowledge of the effect of the Project on the concentration of these
el ements is limited and needs to be studied as part of the research. Of
particular concern to the Service is the potential for increased bioavailability
of heavy metals and selenium associated with the San Juan River Basin.
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In summary, without actions taken to offset their impacts, further fl ow
reductions in the San Juan River are likely to jeopardize the continued
existence of the Colorado squawfish. In addition to existing and potential
impacts to the San Juan River described herein, there are existing reports by
recognized species experts suggesting that wild populations of Colorado
squawfish in the Colorado River subbasin are continuing to decline (Kaeding and
Osmundson 1988, Osmundson and Kaeding 1990). The Service believes that the last
remaining stronghold for the species is in the Green River subbas in; however,
even there they do not appear to be increasing in number. Any catastrophic
event there could result in severe impacts to the Green River subbasin
population to the point of extirpation. The San Juan River is an essential
component of the Colorado River Basin and is needed to ensure mai ntenance of a
population of Colorado squawfish in the event populations are lost in the Green
River subbasin and/or Colorado River subbasin.
Considerations in Developing a Reasonabl e and Prudent Al ternative

/

The Endangered Species Act requires the Service to work with the Federal Agency
to develop a reasonable and prudent alternative to the project under
consultation in the event of a determination that the project is likely to
jeopardize the continued existence of the listed species� As defined by 50 CFR,
Part 402, Final Rule, Federal Register, June 3, 1986, an alternative is deemed
reasonable and prudent only if :
1.

It can be implemented by the lead Federal Agency in a manner consistent
with the intended purpose of the project.

2.

The Service believes it would avoid the likelihood of jeopardizing the
continued existence of listed species.

3.

It can be formulated in such a way that it can be implemented by the lead
Federal Agency consistent with the scope of its legal authority and
jurisdiction.

4.

It is economically and technically feasible.

The process to identify a reasonable and prudent alternative occurred in three
phases: (1) the period prior to the May 7, 1990, draft biological opinion;
(2) the activities led by Reclamation during the su11111er of 1990 which ended wi th
its September 28, 1990, memorandum - reviewing the draft biological opinion; and
(3) the process established in the September 28, 1990, memorandum that resulted
in Reclamation' s proposed reasonable and prudent alternative as described in a
March 4, 1991 letter. Finally, after independent evaluation, the Service
utilized the results of this process in writing this biological opinion and the
Service's reasonable and prudent alternative. Each step in the process is.
described below.

Activit i es Pri or to Nay 7, 1 990 Draft Biol ogical Opinion
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In attempting to identify reasonabl e and prudent al ternatives to the proposed
Project, the Service, in cooperation with Recl amati on, examined several opti ons
during the formul ation of the first draft b i ol ogical opini on that was i ssued on
May 7, 1990. Initial l y, the Service queri ed Recl amat i on as to existing
fl exibi l i ty wi thin the Project features and/or potenti al desi gn changes that
would all ow for operation of Project storage facil ities to benefit Col orado
squawf i sh i n the San Juan River. Recl amation responded that there was not any
Project flexi bil ity and that, if they rel eased water from storage, i t woul d
necessi tate pumping additional water out of the Animas River to refil l Project
reservoirs.

I

I
\

The use of the Navajo Dam and Reservoi r was consi dered as a possi bl e means of
offsetting Project impacts since i t is a Reclamation-operated faci l i ty and i s
si tuated on the San Juan R i ver upstream of occupi ed hab i tat . Three opti ons were
considered : (1) the Servi ce . took the preli m inary pos i t i on that, because the
Project woul d annual ly deplete 154, 800 acre-feet of water from the San Juan
Ri ver subbasi n, Recl amat i on shoul d provide that same amount of water back to the
San Juan River via rel eases from the Navajo Dam ; (2) Recl amation proposed an
al ternati ve to the Servi ce posi ti on whi ch woul d repl ace Project depl etions,
total ing 90, 800 acre-feet of water i n Apr i l , May, June, and Jul y onl y . Dur i ng
the remaining 8 months of the year (August-March) Reclamation would not release
water from the Navajo Dam to offset Project depletions; and (3) phasi ng Project
depletion replacements consistent w i th the constructi on schedul e. Because the
Project would be constructed in phases (i. e. , Phase 1 : Ridges Bas i n Dam,
Reservoir, and associated conveyance facili ties; and Phase 2: Southern Ute Dam,
Reservoir, and associated conveyance fac i lit i es), an add i t ional opti on
consi dered was offsetti ng Project depleti ons associated with Phase I
(approxi mately 111, 200 to 138, 300 acre-feet) whi ch woul d be completed by the
year 2000 ; and then use the results of conti nued biological studies which would
be done concurrentl y with construct i on of Phase 1 to formul ate any additi onal
needs that may accrue as a resul t of Phase 2.
As the b i ol og i cal and hydrologi cal ramifi cation of the three opt i ons were
discussed, it was realized that none were biologi cally defensible. The Service
believes that i n most years the river regime is already at or below the
threshold for minimum flows (parti cularly dur i ng the spring months) whereby the
f i sh could survive and reproduce i n the river. Any further depleti ons to the
river system w i thout a complete redistr i but i on of the annual hydrograph could
render the San Juan River unusable by the Colorado squawfi sh. Reproduction
appears to be occurring only duri ng years of high spring flows. Under current
operation of the Navajo Dam and Reservoir, spr i ng peaks are severel y reduced in
al l but wet years, whi l e summer and winter flows are substanti ally i ncrea�ed.
Merely replacing the amount of water depleted as a result of the Project with
water stored in the Navajo Reservoi r still resul ts in a net depleti on in the San
Juan Ri ver subbasi n and woul d further reduce flows i n the San Juan River
commensurate w i th Project depletions, and, therefore, w i thin occupied habi tat
for Col orado squawfish . Addi tional discussions continued ; however, no solutions
or addit i onal al ternatives were ident i f i ed by the time the May 7, 1990, draft
biol ogical opinion was compl eted.
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As a resul t, the Service concl uded that there were no reasonabl e and prudent
al ternatives that coul d be impl emented in a manner consistent with the intended
purposes of the Project that were within Reclamation ' s l egal authority and
jurisdicti on, that were economicall y and technical l y feasible, and that would
avoid the likeli hood of jeopardizing the continued existence of the Colorado
squawfi sh. The first draft biological opinion was released for review on May 7,
1990. However, di scussions continued in an effort to find a reasonable and
prudent alternati ve.

Recl amati on's Revi ew of May 7, 1990 Draft Bi ol ogical Opinion

After rel ease of the May 7, 1990, draft biol ogical opinion, Recl amation
assembled fishery biol ogists from Federal, State, and private agencies during
the summer of 1990 and solicited the i r review of the fi ndi ngs contai ned i n the
draft bi ologi cal opini on to help Reclamation formulate its response. On
September 28, 1990, Reclamation sent a memorandum (Appendix D) to the Servi ce
with its review of the draft biologi cal opinion for the Project. Based on
additional hydrological analyses, discussi ons with the fishery biologi sts, and
discussi ons w i th the Service since the release of the draft biological opinion,
Recl amation concluded that:
1.

New hydrological i nformati on suggested that there is addi tional
flexi bi l i ty in the operation of the Navajo Dam . By reducing late fall and
winter releases, water could be made available to i ncrease spring peaks
and return the San Juan R i ver to a more natural hydrograph that would
mim i c h istori cal fl ow condi ti ons.

2.

Updated hydrol ogy modeling i ndicated that approximately 300, 000 acre-feet
of water could be made ava i lable from the Navajo Reservoir operatic� to
re-create the spri ng peak flows i n the San Juan River .

3.

The San Juan River populat i on of endangered fish is important to the
survival and recovery of the species.

4.

In additi on to flow depleti ons, other conditions presently occurring in
the San Juan River, i ncludi ng proliferati on of nonnati ve species, water
quali ty degradati on, the blocki ng of migration routes, and loss of
ri pari an areas, are extremely detrimental to the survival and recovery of
the endangered f i sh.

In add i ti on, Reclamation ' s memorandum stated that the fishery biologi sts had
determi ned that :
1. They were i n consensus that the Hay 7, 1990, draft biological opin i on
accurately reflected the current or known status of the Col orado squawfi sh
i n the San Juan River.
2.

They supported the jeopardy conclusion of the May 7, 1990 draft biologi cal
opinion .

3.

They believed that -there may be a potenti al for developing a reasonable
and prudent al ternative which could offset impacts caused by certain
further depletions to the San Juan River.

(
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Recl amation also stated that it was wil l ing to consider a reasonabl e and prudent
alternative that would be limited to construction of Ridges Basin Reservoir,
Durango Pumping Plant, and inlet pipeline. Approximately 80, 000 acre-feet of
water for municipal and industrial purposes would be developed with a net
depletion of 50, 000 acre-feet (subsequently corrected to 57, 100 acre-feet).
Process Set Forth in Recl amat i on 's September 28 Memorandum

(

In its September 28, 1990, memorandum , Reclamation identified a process by which
Reclamation, States, tribes, environmental interests, and water users would work
together regarding the feasibility of developing a reasonable and prudent
alternative that woul d be both hydrol ogically and biologically supportable. The
Service provided biol ogical and hydrological assistance to that process. As a
result of Reclamation ' s proposal, a meeting was held in Salt lake City on
October 9, 1990, with all interests represented. At that meeting three
committees (Biology, Hydrology, and Legal) were established to collect
additional information from experts in the areas of biology, hydrology, and law
relating to the Project. A fourth group, the Management Task Force, was
established to oversee the entire process and track progress. During the
ensuing months, numerous technical committee meetings were held while
discussions between the Servi ce and Reclamation continued. Products from these
committees were used to provide Reclamation with additional data and opinions
regarding the development of a proposed reasonable and prudent alternative to
the Project. This phase ended with Reclamation ' s March 4, 1991, letter
(Appendix D) to the Service with its -proposed reasonable and prudent
alternative. A su1m1ary of the pertinent hydrological and biological information
that formulated the basis for Reclamation's, and subsequently the Service' s,
reasonable and prudent alternative follows.
The Biology Committee held three meetings between October 22 and December 7,
1990. One of the first priorities of the group was to develop a list of major
assumptions/hypotheses that apply to the San Juan River. The hydrological _ _
analysis contained in Appendix B was provided to and considered by the Biology
Committee.
Appendix B compares historic (pre- and post-Navajo Dam) hydrographs and flows to
existing capabilities through operation of the Navajo Dam (assuming current
levels of depletion) for representative average, wet, and dry years at Bluff,
Utah. The predevelopment mean annual flow of the San Juan River is
approximately 1. 95 MAF. The current level of development on the San Juan River
accounts for consumptive uses of about 0. 566 MAF, reducing the mean annual flow
to approximately 1. 38 MAF. The Navajo Dam currently redistributes this
remaining water as shown in Figure I, Appendix 8. As can be seen from the
figure, spring peaks are severely reduced while flows throughout the remainder
of the year are elevated above historic levels. Figure 2, Appendix 8,
illustrates pre-Navajo Dam hydrographs for average (1945), wet (1949), and dry
( 1951) years, which demonstrates the natural variability of the San Juan River
depending on the hydrological cycle. I t is important to note that in each case
(average, wet, or dry ) the overall shape of the hydrograph remains the same
(i. e. , spring peaks, gradually descending limb, and low stable flows) the
remainder of the year.
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Having reached consensus that al tered fl ows were the number one issue on the San
Juan River, the Biology Committee agreed on the following major assumptions/
hypotheses :
1. Late spring and early summer flows are important for spawning and
recruitment (flow and temperature) of Col orado squawfish.

2.

Seasonally fl ooded lowl ands may be important for razorback sucker
spawning.

3.

The abundance of native species is directly related to predation and
competition by nonnative species.

4.

Elimination of instream migration barriers would increase access to
spawning areas and decrease impacts on drifting larvae of Colorado
squawfish and razorback sucker.

5. The San Juan River during certain hydrological conditions appears to have
suitable habitat for successful spawning, nursery, and rearing of native
species.
,

i

6.

Various life history stages of the native fish species may be adversely
affected by water quality impacts on the San Juan River.

7. Historic flow conditions (discharge volume, timing, duration, water
quality, and habitat availability) in the San Juan River were good for
native fish, including the rare and endangered fish species.
8. Operation of the Navajo Dam and Reservoir to mimic a natural historic
hydrograph will be physically and biologically beneficial.
9. A natural hydrograph
descending limb into
fall, and winter may
endangered fishes in
geomorphology of the

with large spring peaks, a gradually declining/
early summer, and low stable flows through sul'llller,
be the best flow/habitat conditions for rare and
the San Juan River while maintaining the
river channel.

10. High spring peaks with a gradually descending limb may be necessary for
the formation and maintenance of important nursery habitats in the San
Juan River.
11.

Operation of the Navajo Dam and Reservoir for native species can be
accomplished without negative impacts on the tailwater salmonid
populations and fishery {under current depletion levels).
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I n addition to these 11 major assumptions/hypotheses, the B i ology Comm i t tee also
agreed to three "critical assumptions , " which included :

(

1.

The San Juan River population of Colorado squawfish, while representing a
reproducing population, is in danger of becoming extirpated. However,
with appropriate management, the status of the populations might be
enhanced .

2.

The present conditions of the San Juan River have been significantly
altered or impacted by the operation of the Navajo Dam and other man
caused impacts along the river .

3.

There is an urgent need to collect indepth biological, physical, and
chemical information on the fish and their habitat and to assimilate and
assess all other existing information .

The next major issue that the Biology Committee investigated was the
hydrological basis for operating the Navajo Dam to improve river conditions for
the endangered fish (Appendix E, Figures 1-6) . The hydrological analysis went
through several iterations and concluded that the Navajo Dam can best be
operated to provide approximately 300, 000 acre-feet of water for a large spring
peak release to provide a gradually ascending limb followed by a gradually
descendi ng recessi on limb lasti ng i nto early su1J111er, while maintaining a minimum
release of 300 cfs during all other periods of the year. This flow scenari o
would be available in 96 percent o f the years under present conditions
(Secti on 7 baseline) . It also would be available 96 percent of the time with
the Project {depletion of 57, 100 acre-feet) . The purpose of the operations of
the Navajo Dam would be to mimic a historical hydrograph, thus returning the San
Juan Ri ver to a more natural state, similar to that unde� which the endangered
fish evolved . It is very important that the water management decisions
underlying the reasonable and prudent alternative be described accurately and
completely, because they have a direct, major effect on the magnitude and timing
of the flows that are available to provide habitat in the San Juan River for
endangered fish. These key elements were presented to the Biology Committee as
an explanati on of the hydrological basis underlying the proposed reasonable and
prudent alternative and are presented in Appendix E.
Reclamation asked the members of the Biology Committee if, in their professional
judgment, the operati on of the Navajo Dam could form the beginning of a
biologically supportable reasonable and prudent alternative that would allow for
survi val of the endangered fish and development of the Project. After
considering all the assumpti ons it had previously agreed to, the Bi ology
Commi ttee concluded that returning the San Juan River to more natural
conditi ons, w i th the reduced depletions by the Project, was biologically
supportable as long as additional protective provisions similar to those
included in Reclamati on ' s September 28, 1990, memorandum were included and
guaranteed . The members of the Biology Committee believed that additional
research on the San Juan River and its tributaries is needed to quantify and
refine specific flow/habitat requirements , test hypotheses , and identify other
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l imiting factors for l isted fishes. Further, they bel ieved that a l ong-term
commitment to operate the Navajo Dam to mimic the natural hydrograph under
current levels of depl etion was essential such that maximum fl exibil ity be
maintained into the future so operational scenarios coul d be better quantified
and refined consistent with the research effort. Future depletions, if any .
and/or an identified need for additional water would be based on results of
ongoing research. The Biol ogy Committee al so bel ieved that a long-term recovery
impl ementation program shoul d be devel oped and impl emented for the San Juan
River Basin . After much debate and discussion, the members of the Biol ogy
Committee agreed in principl e that a reasonabl e and prudent al ternative, fully
impl emented, woul d offset a net annual depl etion of 57,1 00 acre-feet from the
construction and operation of the Project.
The conclusions reached by the Biol ogy Committee are contained in Reclamation• s
March 4, 1991, l etter (Appendix D} to the Service and in written minutes which
Recl amation prepared for each of the meetings and has on file.

REASONABLE AND PRUDENT ALTERNATIVE

I

The Service believes, based on the analysis of the hydrological and biological
information, that implementation of all the fol lowing el ements wil l avoid the
likelihood of jeopardizing the continued existence of Colorado squawfish.
Reclamation and the Bureau of Indian Affairs have agreed that all of the
elements of the reasonable and prudent alternative must be implemented to avoid
the likelihood of jeopardy.
1.

(

After reviewing current hydrological conditions and how Reclamation could
operate the Navajo Dam to mimic the natural hydrograph, the Service
determined that an initial depl etion of 57, 100 acre-feet for the Project
is not likely to jeopardize the continued existence of the Colorado
squawfish, assuming the impl ementation of all elements of the reasonable
and prudent al ternative . This depletion is that portion of the Project
avail able from the construction of the Ridges Basin Dam and Reservoir.
Durango Pumping Plant, and inlet pipeline. as those features are defined
in the 1979 Definite Plan Report. Therefore. only those Project
facilities which result in a net annual depletion not to exceed
57, 100 acre-feet will be constructed and operated pursuant to this
biological opinion.

2. Reclamation has agreed to fund approximately 7 years of research effort
on the San Juan River and its tributaries with emphasis on observing a
biological response in the endangered fish population and habitat
conditions. This research will be conducted by knowledgeable endangered
species and habitat experts and will allow for testing of hypotheses.
The ultimate goal of this research is to characterize those factors whi ch
limit native fish populations in the San Juan River and to provide
management opti ons to conserve and restore the endangered fish community.
Approval for study design shal l joi ntl y rest with the Service and
Recl amation.

(

i
\

I
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3.

Reclamati on will operate the Navajo Dam under study gui del i nes devel oped
under element 2 for the research period s o that releases mimic a natural
hydrograph. Test flows w i ll be prov i ded to re-create a w i de range of flow
cond i t i ons i nclud i ng hi gh flows s i milar to 1987, whi ch are hypothes i zed to
benefit reproducti on and recrui tment i n the endangered fish community.
Release schedules w i ll be determi ned by the Serv i ce and Reclamati on based
on research stud i es and w i th the ava ilable water supply after meeti ng
baseli ne depleti ons. These release schedules shall meet the li mitati ons
on the outlet works facili ties and safe routing o.f hydrologi cal events i n
the Upper Colorado Ri ver Basin. The Bureau of Reclamati on also has
requested i n itiati on of Secti on 7 consultati on on the operati on of Navajo
Dam, i nclud i ng a commi tment to operate the dam for the con servation of the
endangered fi sh.

4.

At the end of the approxi mately 7-year research period, the Navajo Dam
would be operated to mimi c a natural hydrograph for the l ife of the
Project based on the research.

5.

There shall be a bind i ng agreement(s) that the reservoir releases (for
both the study peri od and for the life of the Project) are legally
protected to and through the endangered fish habi tat to Lake Powell . This
agreement w i ll i nclude a commi tment for the appropri ate part i es to develop
and impl ement a Recovery Implementation Program for the San Juan River
within 1 year.

Discussion
The following discuss i on describes why the Service believes that the f i ve
elements of the reasonable and prudent alternative, if full y implemented, would
avoid the likelihood of jeopardy to Colorado squawfish associated with initial
depletions from development of the Project. The Service agrees with the
consensus of the Biology Convni ttee that altered flows are the most important
i mpact o n the continued existence of endangered fishes based on the best
information currently avail able.

(

The jeopardy concl usion in this biol ogical opinion is based on ful l Project
devel opment which would result in a net annual depletion of 154, 800 acre-feet
of water. To offset the l ikel ihood of jeopardy, the reasonable and prudent
alternative presented herein includes construction and operation of the Project,
which woul d result in a net annual depl etion of 57, 100 acre-feet, a considerably
smaller depletion. However, even this smaller depletion is biologically
acceptable only if all elements of the reasonable and prudent alternative are
ful l y implemented. The operation of the full scale Project (Figure 3,
Appendix B) would result in a significant reduction of spring peak flows through
the endangered fish habitat in the San Juan River, while the operation of the
Project in accordance with the reasonable and prudent alternative takes much
l ess water on a fairly steady basis throughout the year . When one compares the
i n i t i al depletion of the Project to the hydrograph of exi sti ng condi tions with
the Navajo Dam operated to mimic a natural hydrograph (F i gures · l-6 , Append ix E),
there i s negl i gi ble change to the hydrograph shape and/or timi ng of spring peak
flows w i th the operati on of the Navajo Dam. Thi s i s important i n order to
provi de the gradual ascend i ng and descend i ng li mbs of the spring peaks. The
water from the Navajo . Reservo i r storage i s sti ll ava i lable 96 percent of the

(
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years to provide the same shape , timing , volume, and frequency . This
information , when presented to the Biology Committee by Reclamation, resulted in
agreement that the additional depletion of 57,100 acre-feet caused by the
Project would be biologically acceptable so long as all other features of the
reasonable and prudent alternative were fully implemented. The Service concurs.
Future research is an important feature of the reasonable and prudent
alternative . It was sufficient new information from research conducted as a
result of the 1979 biol ogical opinion that led to the reinitiation of Section 7
consultation for the Project. It is the implementation of research which will
provide the Service with further information about the biological needs of the
fish specific to the San Juan River Basin and how these needs can best be met.
The future development of water in the San Juan Ri ver Basin, including the
proposed remaining depletions of the Project, will be highly dependent on the
outcome of the biological studi�s which are being required as part of the
reasonable and prudent alternative. In making future decisions about endangered
species, the Service must use the best scientific and commercial data available .

(

The minimum study period necessary to conduct the studies was determined by the
Biology Committee, Reclamation, and the Service to be 7 years . Any inability to
del iver the flows under the third element of the reasonable and prudent
alternative would likely prolong the research period. A study plan is being
developed to address the conduct of the research. This study plan will focus on
a biological response to the operational changes of the Navajo Dam (Element 3),
but also will address other impacts such as water quality, water temperatures,
and migration barriers.
During the research study period, the Navajo Dam will be operated under a
variety of scenarios (wet, average, and dry) to mimic a - natural hydrograph to
re-create a high spring peak flow providing a gradually ascending limb followed
by a gradually declining recession limb to low, stable flows throughout the
summer, fall, and winter . The Service and the biological experts believe that
this is the best opportunity available to bring the endangered fish back from
the brink of extirpation in the San Juan River . By returning the river to a
more natural hydrograph and raising the spring peak flows, the Service believes
there will be an increase in reproduction and recruitment of the endangered fish
in the San Juan River. This operation of the Navajo Dam is the most important
feature of the reasonable and prudent alternative both for the research period
and for the long term.
In order for there to be an additional permanent depletion of 57, 100 acre-feet
of water from the Project, there must be a guarantee that the Navajo Dam will be
operated to mimic the natural hydrograph based on research for the life of the
Project. Releases for the endangered fish will be legally protected to and
through the endangered fishes habitat to Lake Powell. However, until the
research is completed, the required water delivery schedule for the life of the
Project (in terms of hydrograph shape, timing, volume, and frequency) is
unknown.
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Under present conditions , computer simulations predict that 300 , 000 acre-feet
would be availabl e 96 percent of the time, thus providing maximum flexibility to
re-create a natural hydrograph (shape, timing, vol ume, and frequency ) . However,
under ful l depletions (adding in al l future proposed projects up to each State's
ful l compact allotment) , the 300, 000 acre-feet of water from the Navajo
Reservoir would be avail abl e only 33 percent of the time , which indicates that
the ability to provide all four elements of a natural hydrograph (shape , timing,
volume , and frequency ) would be severely restricted . The research , there_fore,
wil l be directed towardj determining how the Navajo Reservoir releases can best
be used in terms of mimicking the natural hydrograph. Thi s information w i.l J be
util ized by the Service in coordination with Recl amati on to determlne reJ:·� - - ·
releases needed for the endangered fishes. The Service will sol � c i t input from
all interested parties .

(

-�-�
The fifth el ement is legaJ prot7ction o! reser��i r relea�es from the � a_v tjo- _o�,�
_ t!�
to and through the endanger-ed f1sh speci es hab1 tat . J t 1 s not enough J_ o fJ!tl;Y
rel ease water from the Navajo Dam . There also must be guaranteed delivery ·_ of
the water so that it provi des the habi tat i mprovement necessary to mainta i n -and
increase the endangered fish population in the San Juan Ri ver. Without such
legal protection , there would be no guarantee that the water would get to or
through the endangered species habi tat i n the San Juan River . Reclamation,
however, cannot itself protect the fl ows because l egal protection of water is
under the jurisdicti on of the States of New Mexico, Colorado, and Utah and the
Navajo Nati on.
To ensure legal protection of releases for li sted fish, a Memorandum of
Understandi ng and Supplemental Agreement have been developed and executed
{Appendi x A). The Memorandum of Understandi ng commits all the si gnatories to
the development of a Recovery Implementation Program for the San Juan River
within 1 year. The Memorandum of Understanding does not purport to affect any
potential water ri ght clai ms by the concerned Indi an Tri bes. In the event that
a future court determination on such rights which adversely impacts the
implementation of the reasonable and prudent alternative, consultation must be
reinitiated immediately . The provisions of the Memorandum of Understandi ng will
be i ncorporated into the reasonable and prudent alternative. The Recovery
Implementation Program should provide for the long-term recovery of the
endangered fish by (1) protecti ng and enhanci ng the native fish conmuni ty ,
specifically the endangered fish; (2) outlining a process for future Secti on 7
consultations i n the San Juan Ri ver Basin; (3) conducti ng long-term research and
monitori ng of the native f i sh co11111uni ty; and (4) protecting reservoi r releases
and i nstream flows and sharing of water shortages resulting from releases for
the endangered fish. Once the flows needed for the endangered fish have been
determined, based upon the research effort, projecti ons can be made as to
shortages. A separate agreement will need to be developed at that time on how
and which ent i t i es will share shortages. If agreement cannot be reached through
the Recovery Implementati on Program process, consultati on will be initiated or
reinitiated, based on new i nformati on, on all projects subject to Section 7
consul tation i n the San Juan River Basi n. It is the intent of the Department
that all such projects share shortages.
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When a Recovery Impl ementation Program for the San Juan River is developed and
impl emented, Reclamation may direct funding for the research effort through the
Recovery Implementation Program . Funding of the research and al l other recovery
activities for the endangered fish of the San Juan River could then be a shared
responsibility of the participating parties in the Recovery Impl ementation
Program .
Inci dental Take
Section 9 of the Endangered Speci es Act, as amended, prohibits any taking
(harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or col lect, or
attempt to engage in any such conduct) of l isted species without a special
exemption. Harm is further defined to include significant habitat modifi cation
or degradation that results in death or injury to endangered fish and wildlife
by significantly imp-airing behavioral patterns such as breeding, feeding, or
sheltering . Under the terms of Section 7(b) (4) and Section 7(o) (2), taking that
is incidental to and not intended as part of the agency action is not considered
taking within the bounds of the Endangered Species Act provided that such taking
is in compliance with the incidental take statement .

(

With protective provisions included in the reasonable and prudent alternative
contained herein, the Service does not anticipate that construction and
operation of the proposed Project will result in any incidental take of Colorado
squawfish. The Service anticipates that a small but presently unquantifiable
number of endangered fish could be taken as a result of the research program
which i s part of the reasonable and prudent alternative to preclude jeopardy.
The take would be associated with activities, such as capture, holding, or
transporting fish, required by the research program .
The followi ng reasonable and prudent measure and resultant terms and conditions
to reduce the amount of incidental take shall be implemented .
1. A permit which will include measures to reduce take will be
obtained in accordance with 50 CFR 17. 22 and 32 from the
Fish and Wildlife Service.
If during the course of the action the amount or extent of the incidental take
as permitted in item 1 above is exceeded, Reclamation must reinitiate formal
consultation with the Servi ce and provide detailed circumstances surrounding the
take.

BALD EAGLE
The bald eagle is listed as endangered in the conterminous United States, except
for Washington, Oregon, Minnesota, Wisconsin, and Michigan where it is listed as
threatened. Its overall decline has been attributed to the loss of breeding
habitat, illegal shooting , and the occurrence of chlorinated hydrocarbon
pesticides in its food suppl y which caused egg deterioration and reproduction
failures . In recent years , the national bald eagl e population has been
increasing . The bal d eagl e is a wide-ranging migratory bird species most often
associated with and dependent upon water . Its food base incl udes fish ,
waterfowl , smal l mammal s , and c arrion .
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The Animas, La Plata , Mancos , and San Juan Rivers in Colorado, New Mexico, and
Utah currently support a large concentration of wintering bald eagles . Survey
reports from the tri-State area indicate well aver 100 birds overwintering in
the area. While the number of birds in the area is somewhat variable, depending
on the severity of the winter, their numbers have increased considerably in the
last several years. Bal d eagles also nest in the general area. There are two
active nest sites associated with area reservoirs and a third historic site
(currently inactive) along the Animas River .
In 1989, Reclamation reported that approximatel y 70 bald eagles overwintered
near the Navajo Reservoir, its associated t a ilwaters , and al ong the lower Animas
River. The Colorado Division of Wildlife (Kevin Ellis , District Wildlife
Manager, Durango, Colorado) estimates that the wintering population of bald
eagles along the Animas River has nearly tripled in the past 5 years. Survey
resul ts show similar trends on the La Plata, Mancos, and San Juan Rivers in
Colorado, New Mexico, and Utah. With such a large winter concentration of bald
eagles within the Project area, it is probable that one or more communal roosts
exist. Additional surveys and a concerted effort to locate and protect these
"essential habitats" are integral to an eagle management plan .

(

It is anticipated that the creation of the Ridges Basin Reservoir and associated
fisheries in the area will attract wintering b ald eagles , and it is conceivable
that a new nest site could be established in the area. As with the endangered
fish, the Service is concerned about _ potential water quality problems that may
affect the bal d eagles, both in the rivers and Ridges Basin Reservoir.
Because the Ridges Basin Reservoir will be filled by water pumped out of the
Animas River and it is situated in a location where sel enium contamination could
occur, a monitoring program shoul d be developed to determine if heavy metals
and/or selenium contamination become bioaccumulated in the food .chain and become
deleterious to bald eagles. If biomonitoring of food chain organisms within
Project-affected rivers and the Ridges Basin Reservoir identifies contaminant
l evels of concern, then corrective measures would need to be implemented.
It is the Service 's biological opinion that the Project, as described herein, is
not likely to jeopardize the continued existence of the bald eagle.

Conservati on Reconmendati ons for the Bal d Eagl e

The Service reco11111ends that a Bald Eagle Management Plan be developed and
implemented, concurrent wi th Project desi gn and construction. Such a plan
should be developed jointly by Reclamation, the Service, and the affected
States. Specific surveys should be aimed at identifying possible comunal roost
sites and nest sites and methods to protect them. Potential contaminant
bioaccumulation in the food chain should be assessed and monitored with
correcti ve measures implemented as necessary.
Results of ongoing Departmental contaminant studies on the San Juan River as
well as results from biomonitoring of Project reservoirs and affected streams
should be used to identify and correct any contamination problems that may arise
as a resul t of Project construction and operation.
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Potential degradation of water quality resulting from Project act i on that
compromises conditions essential to the health, reproduction, and survival of
endangered bal� eagles and Colorado squawfish should be assessed and monitored
and are a part of the research that will be a part of the reasonable and prudent
alternative for endangered fish. Corrective measures designed to restore water
quality to the conditions required by endangered species should be implemented.
If new information becomes available, new species listed, or should there be any
changes to the Project which alter the operation of the Project from that which
i s described in this biological opi nion and which may affect any endangered or
threatened species in a manner or to an extent not considered i n this biological
opinion (see 50 CFR, Part 402. 1 6 ) , formal Section 7 consultation should be
rei nitiated.
Incidental Take

(

Section 9 of the Endangered Species Act, as amended, prohibits any taking
{harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or
attempt to engage in any such conduct} of listed species without a special
exemption. Hann is further defined to include significant habitat modification
or degradation that results in death or injury to listed species by
significantly impairing behavioral patterns such as breeding, feeding, or
sheltering. Under the terms of Section 7 (b ) (4 ) and Section 7(o) (2) , taking that
is incidental to and not intended as part of the agency action is not considered
taking within the bounds of the Endangered Species Act provided that such taking
is in compliance with the incidental take statement.
Because Reclamation and the Bureau of Indian Affairs have agreed to the
implementation of the conservation recommendations contained herein, the Service
does not anticipate that the proposed Project will result in any incidental take
of bald eagles. Accordingly, no incidental take is authorized. Should any take
occur, Reclamation must reinitiate formal consultation with the Service -and
provide detailed circumstances surrounding the take.
CONCLUSION
This concludes our biological opinion on the impacts of the proposed Project.
The Service has determined that the impacts of the Project are likely to
jeopardize the continued existence of the Colorado squawfish; however, a
reasonable and prudent alternative which offsets jeopardy to the Colorado
squawfish has been identified as a result of this consultation.

(-

The reasonable and prudent alternative includes: (l} an Animas-La Plata Project
that results in an initial depletion of 57, 100 acre-feet, (2} 7 years of
research to determine endangered fish habitat needs, (3} operation of the Navajo
Dam to provide a wjde range of flow condition s for the endangered fish, (4) a
guarantee that the Navajo Reservoir will be operated for the life of the Project
to mimic a natural hydrograph based on the research, and (5) legal protection
for the reservoir releases instream to and through the endangered fish habitat
to Lake Powell. In order to preclude jeopardy, all five elements must be
implemented.

The Service has further determined that the proposed Project is not likely to
jeopardize the continued existence of the bal d eagle.
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Because the San Juan River populations of the Colorado squawfish are already at
a critical level, the Endangered Species Act requires that no further Federal
actions which would result in delivery of additional water from projects in the
San Juan River Basin be made until Section 7 consultation has been completed for
such delivery.
This opinion was based upon the best scientific and commercial data available as
described herein . If new information becomes available, new species listed , or
should there be any changes to the Project which alter the operation of the
Project from that which is described in this b i ological opinion and which may
affect any endangered or threateneq speci es in a manner or to an extent not
considered in this biological opinion (see 50 CFR, Part 402. 16) , formal
Section 7 consultation shall be reinitiated. Section 7 consultation also must
be reinitiated if there is failure to carry out any portion of the reasonable
and prudent alternative upon which this opinion is based.
While the razorback sucker (Xyrauchen texanus) was not specifically included in
this opinion, consistent with 50 CFR, Part 402. 10, a Conference Opinion was
completed and is attached (Appendix F) .

(

Section 7 {d) of the Endangered Species Act requires that Reclamation shall not
make any irreversible or irretrievable commitment of resources which would
preclude the formulation of reasonable and prudent alternatives until
consultation on listed species is completed. Therefore, adoption of the
reasonable and prudent alternative described above is not a violation of
Section 7 {d) of the Endangered Species Act.
Thank you for your cooperation in the formulation of this opinion and your
interest in conserving endangered species.

A..t.,r/6�
cc:

Director, FWS, Washington, D . C.
Assistant Director, FWE,
Washington, D. C.
Rights Protection Manager, BIA,
Albuquerque, NM
Assistant Regional Director, FWE,
Albuquerque, NH
Assistant Field Supervisor, FWE,
Albuquerque Field Office, NM
Regional Solicitor, Denver, . CO
Field Supervisor, FWE,
Salt Lake City, UT
State Supervisor , FWE , Golden, CO
Suboffice Supervisor, FWE,
Grand Junction, CO

GALEN L BUTERBAUGH

(

REFERENCES

40

Archer, D. L. , and H. M. Tyus. 1984. Col orado squawfish spawning study, Yampa
River. U.5. Fish and Wil dl ife Service, Denver, Col orado. 34 pp.

Archer, O.L. , H.H. Tyus, and L. R. Kaeding. 1986. Col orado River fishes
monitoring project, final report. U. S. Fish and Wil dl ife Service, Col orado
River Fishery Project, Lakewood, Col orado . 64 pp .
Behnke, R. J., and D. E. Benson . 1983. Endangered and threatened fishes of the
Upper Col orado River Basin . Ext. Serv. Bul l . 503A, Col orado State
University, Fort Col l ins , Col orado. 38 pp.
Department of Interior Intensive Desk Evaluation of Irrigation Drainage. 1989.
Review of Water Qual ity, Sediment and Biota Associated with the Navajo
Indian, Hammond, Fruitl and and Hogback Irrigation Projects, San Juan
County, Northwestern New Mexico.
Hamman, R.L. 1981 . . Spawning and cul ture of Col orado squawfish Ptychochei l us
l ucius in a raceway. ln Mil l er et al. · Col orado River Fishery Project
Final Report.

Haynes, C.H., R.T. Muth, and T.P. Nesler. 1985. Identification of habitats and
limiting factors for Colorado squawfish and humpback chub. Final Report,
Federal Aid in Fish and Wil dl ife Restoration� Project SE-3-4. Col orado
Division of Wildlife, Denver, Colorado. 62 pp.
Haynes, C.H., T.A. Lytl e, E. J. Wick, and R.T. Muth. 1984. Larval Colorado
squawfish in the Upper Col orado River Basin, Col orado 1 979-1981. The
Southwestern Natural ist 29(1): 21-33.
Kaeding, L.R., and 0.8. Osmundson. 1988. Interaction of slow growth and early
l ife mortal ity: An hypothesis on the decl ine of Col orado squawfish in the
upstream regions of its historic range. Environmental Biology of Fishes,
Vol. 22, No . 4, pp . 287-298.
Milhous, R.T. 1982. Effect of sediment transport and flow regulation on the
ecology of gravel-bed rivers. In R.D. Hey, J.C. Bathwist, and C.R. Thorne,
eds. 1982. Gravel-bed rivers. John Wiley and Sons, .- New York.

Miller, W.H. , D.L. Archer, J. Valentine, H.M. Tyus, R.A. ,Valdez, and L.R.
Kaeding. 1982. Final Report : Colorado River Fishery Project. U.S. Fish
and Wildlife Service and Bureau of Reclamation, Salt Lake City, Utah.
O'Brien, J.S. 1984. 1983 Yampa River cobble reach morphology investigation.
Final Report. U.S. Fish and Wil dlife Service, Denver, Colorado. 79 pp.

Ol son, H.F . 1962a. A Pre-Impoundment Study of Navajo Reservoir, New Mexico.
Final Report. Federal Aid Project F-22-R-3. New Mexico Department of Game
and Fish. 29 pp.

