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In accordance with section 7 ofthe Endangered Species Act of 1973, as amended (16 U.S.c. 
1531 et seq.), and the Interagency Cooperation Regulations (50 CFR 402), this transmits the Fish 
and Wildlife Service's final biological opinion for lmpacts to federally listed threatened and 
endangered species for the Animas-La Plata Project. 

This biological opinion is in response to your December 22, 1999, memorandum and biological 
assessment for the Animas-La Plata Project. This is a reinitiation of consultation for the 
Animas-La Plata Project based on changes to the proposed project and new information on the 
species that was not considered in 1996. This biolOgical opinion supercedes all previous 
blological opinions on the Animas-La Plata Project. The Service concurs with your conclusion 
that the pro,e,osed project may affect, but is not likely to adversely affect the Southwestern willow 
flycatcher ~,I!;mI!idonax traillii extimus}. The Service also concurs with your "no effect" 
determiil.ation for the following listed and proposed species: Mexican spotted owl (Strix 
occidentalis lucida), black-footed ferret (Mustela niw:.ipes), Canada lynx (Lynx canadensis), 
mountain plover {Charadrius montanus}, Mancos mtIk-vetch (Astragalus humillimus), Mesa 
Verde cactus (Sclerocactus mesae-verdae), and Knowlton's cactus (Pediocactus knowltonii). 
The Service appreciates your evaluation ofcandidate species and concurs with your "no 
effecf'determmation for the boreal toad (Bufo boreas boreas) and Sleeping Ute milk-vetch 
(Astragalus tortipes). The Service concurs that the proposed project may affect the Colorado 
squawfishl (Pychocheilus lUCius), razorback sucker (Xyrauchen texanus), and bald eagle 
(Haliaeetus leucocephalus). 

Consultation History 

The Animas-La Plata Project has been in the planning process since the early 1960's and resulted 
in the p~aration ofa Definite Plan Report in 1979. At that time, Re~on 2 entered into formal 
section 7 consultation with Reclamation and rendered a biological 0Plnion on 

IThe American Fisheries Society has changed the common name of the Colorado squaw fish 
to Colorado pikeminnow (Nelson et at. 1998), therefore. it will·be referred to as the Colorado 
pikeminnow in this document. 
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December 28, 1979 (2-22-80-F-13). The 1979 biolo!rtcal opinion addressed the potential effects 
ofthe pro~sed Project on the endangered Colorado pikemmnow, bald eagle, and peregrine 
falcon (Falco peregrinus). Based on the capture ofa single juvenile Colorado pikeininnow in the 
San Juan River at the mouth ofMcElmo Creek near Aneth, Utah, it was conclUded that ft••• the 
proposed project is likely to further degrade the San Juan River to a point that ~population 
Will be lost However, because of the ¥parent small size of the San Juan River pikeminnow 
~pulation and its already tenuous hold on survival, its possible loss should have little impact on 
the successfully reproducing Green and Colorado Rivers pikeminnow populations and, therefore, 
the species itself." 

During the 1979 consultation, there was a wintering population ofapproximately 20 bald eagles 
and one active nest site along the Animas River, and the Service concluded thai reductioQS in 
streamflow would not significantly affect the eagle's food base of the Animas River or 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 ofbreeding actiVity or siJdltings in or around 
the immediate Project area. In addition, the Colorado Division ofWildlife determined that the 
surrounding hunting habitat is of marginal quality (Jerry Craig, CDOW, pers. comm.). 

The 1979 biological op!ni~n fOl!Ild the project was unlikely to jeopardize th.e continued existence 
ofany of the three speCIes Identified abOve; however, several recommendahons were made 
regarding Colorado IJikemirmow'and bald eagles in furtherance of their conservation. It was 
~mmen~ed t~at a Ba!dEagle Management Plan be developed for project reservoirs. For 
Colorado plkemmnow, It was recommended that: 

1. native fish populations ofthe San Juan River be thoroughly surveyed, 

2. environmental needs ofColorado pikeminnow be detennined, 

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

4. artificial facilities be provided and fund~ in which to spawn and rear Colorado 
pikerninnow until such time that suitable habltats in the San Juan River can be 
developed and maintained. 

Fishery surveys conducted from May 1987 to October 19891 found ten adult and 18 
yt?ung-of-year Colorado pikeminnow and the presence ofaault razorback sucker in the San Juan 
River (platania et aI. 1991). Based on this new biological infonnation, Reclamation reinitiated 
section 7 consuliap.on.on FebTUaI)' 6, 1990, ~d p~oVlded the Service with an UI>dat~ b!ological 
assessment ofproject Impacts on Colorado pikemmnow. On May 7, 1990, the Service Issued a 
draft biological opinion concluding that the project would jeopardize the continued existence of 
the Colorado pikeminnow. No reasonable and Pt:Udent alternatives were identified at that time. 
Reclamation and the Service began actively seeking reasonable and prudent alternatives and'in a 
March 4, 1991, letter Reclamation}?roposed. a reasonable and prudent alternative to preclude the 
likelihood ofjeopardy from the proJect. On Au~t 6, 1991, the Service issued an upc:tated 
Recovery Plan for the Colorado pilCeminnow that identified the San Juan River from Farmington, 
New Mexico, to Lake Powell as a recovery area. The Service issued a final biological opinion 
for the Animas-La Plata Project on Octooor 25, 1991, that concluded the project as proposed 
would likely jeopardize the continued existence ofthe Colorado pikeminnow and razorback 
sucker. The reasonable and prudent alternative in that opinion included: (1) an Animas-La Plata 
Project that was scaled back so that its initial stage would result in an i.IP.tial depletion2 of57,100 

2The Service defines a depletion as the amount ofwater that is not returned to a river system 
due to project implementation, i.e., the amount diverted minus return flows, plus evaporation loss 
from new reservoirs or ponds, equals the depletion. 

http:consuliap.on.on
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acre-feet, (2) 7 years of research to determine endangered fish habitat needs, (3) operation of the 
Navajo Dam to ~rovide 300,000 acre-feet/year ofwater for a wide range of flow conditions for 
the endangered fish 96 percent of the time, (4) a guarantee that the Navajo Reservoir will be 
operated for the life of the project to mimic a natUral hydrograph and such operation would be 
based on the research, (5) legat protection for the reservoir releases to and t.b.i-ough the 
endangered fish habitat to Lake Powell, and (6) a commitment to develop and implement a 
Recovery Implementation Program for the San Juan River. A Memoranaum ofUnderstanding 
and Supplemental Agreement to protect the releases for endangered fishes made from the Navajo 
ReservOir to and through the endangered fish habitat of the San Juan River to Lake Powell was 
signed in October 1991. 

The 1991 opinion also concluded that the project was not likely to jeopardize the continued 
existence ofthe bald eagle. Development and implementation ofa Bald Eagle Management Plan 
was included as a conservation recommendation. 

As a result of the reasonable and prudent alternative in the 1991 biological opinion, the San Juan 
River Basin Recovery Implementation Program was formulated in 1992. 

During informal consultation the Service determined that no threatened or endangered plant 
species would be impacted by the project. Also, after surveys were conducted, die Service 
concurred with Reclamation's no affect determination for the Mexican spotted owl. 

In 1991, the razorback sucker was listed as endangered (56 FR 54957) and in 1994 critical 
habitat was designated for the Colorado pikeminnow and razorback sucker (59 FR 13374). The 
critical habitat designation includes the San Juan River from Farmington, New Mexico to Lake 
Powell. Based on these new listings, Reclamation reinitiated section 7 consultation on the 
Animas-La Plata Project. A biological opinion issued by Region 6 of the Service on 
February 26, 1996, for the Animas-La Plata Project found that the proposed development and 
subsequent depletion of 149,220 acre-feet of the San Juan River's flow would jeopardize the 
continued existence of the endangered Colorado pikeminnow and razorback sucker and adversely 
modify or destroy their critical habitat. A reasonable and prudent alternative that removed 
jeopardy and adverse modification to critical habitat was iaentified. The reasonal?le and prudent 
alternative includes: (1) an Animas-La Plata Project that scaled back to only result in an mitial 
depletion of 57,100 acre-feet (Phase I, Stage A only), (2) research to determine endangered fish 
habitat needs, (3) operation of the Navajo Dam to prOVide 300,000 acre-feet/year and a wide 
range of flow conditions for the endangered fish, including low winter flows, (4) a procedure to 
implement flow reconunendations, (5) a commitment to release peak flows out ofNavajo Dam 
as agreed upon with the Biology and Navajo Dam Operating Committees, (6) a guarantee that, 
based on the results of the research pro~ and dependent upon the prevailing hydrology, -
Navajo Dam will be operated for the life of the Animas-La Plata PrOject to mimic a natural 
hydrograph (Bureau ofReclamation had agreed under section 7(a)(I) to reoperate Navajo Dam 
for recovery ofendangered fishes). and (7) legal protection for the reservoir releases instream to 
and through the endangered fish habitat to Lake Powell. 

In the 1996 opinion, the Service also determined that the proposed project "may affect" the bald 
eagle; and concurred that the proposed project was not Ii.Kely to adversely affect the peregrine 
falcon, the southwestern willow flycatcher, or the black-footed ferret. bnpacts to bald eagles 
were related ~ potential impacts to riparian vegetation associated with later: stages of the . 
proposed P!'OJect not authorized under the Reasonable and Prudent Alternatives and potential 
bioaccumUlation ofcontaminants in the prey base associated with Ridges Basin Reservoir. 

Conservation Recommendations included in the 1996 opinion were developed to address the 
following concerns related to bald eagles: 

1. A cooperative management plan be developed and implemented that emphasizes 
habitat management and protection. 
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2. Flow management strategies be implemented on the La Plata River to reduce 
impacts to future cottonwooo recruitinent areas. 

3. Identification ofcanals that support important bald eagle habitat (cottonwood trees) 
and develop a strategy to avoid loss ofthelrees. 

4. Develop a long term monitoring program that evaluates water quality in the 
Animas,.La Plata and Mancos Rivers, including a detennination whether heavy metals 
and selenium contamination become bioaccumulated in the fOod chain and become 
deleterious to bald eagles. 

The Service also recommended a comprehensive environmental contaminant sampling and 
monitoring program be implemented oy Reclamation at a number ofsites. 

Related Project Consultations 

The San Juan River Recovery Implementation Program was initiated in October 1992 to address 
recovery needs for the two endangered fish, while allowing for water development in the basin in 
compliance with Federal and State laws, interstate compacts, Supreme Court decrees, and 
Federal trust responsibilities to the Southern Utes, Ute 'Mountain Utes, Jicarillas, and the 
Navajos. At the incertion of the cooperative effort to formulate the Program, participants agreed 
that a relatively smal amount ofwater was to be set aside to accommodate small individual 
requests for its use. That amount was fixed at an annual aggregate of3,000 acre-feet. For 6 
years, requests for these minor depletions were consulted on individually until the fall of 1998, 
when the 3,000 acre-feet ceiling was, reached. The Service then, based on the information gained 
by the research activities of the-Program and on a review of the types and amounts ofdepletions
tliat have comprised the projects encompassed by the previous 3,000 acre-feet block ofwater, 
consulted on the aggregate, rather than the indiVIdual uepletions for another block of3,000 
acre-feet. Since iliat time, it has been determined that some of the depletions included in the 
original 3,000 acre-feet block were double. counted or were historical depletions and should not 
have been counted toward the original.J,OOO acre-feet block. Recent investigations by the State 
ofNew Mexico and Colorado have determined that only 1,500 acre-feet ofnew minor depletion 
occurred during the 6 year period. 

The 3,000 acre-feet block ofwater discussed above is intended to address minor depletions of up 
to appro~mately 100 acre-feet/year. Projects wj.~ .larger depletio~ require ind~dual 
conSUltations. In 1997, the COIpS ~fEngmeers lDltiated consultation for a new mtake structure' 
f~r the. City o.f~go on the Animas River. On March 17~ 1998, the Service is~u~ a 
bIolOgIcal oplDlon (GJ-6-CO-97-F-026)to the Corps ofEngmeers. The consultation mvolved an 
average annual water depletion of 1,439 acre-feet. A new depletion of 1,051 acre-feet/year and a 
histone depletion of 388 acre-feet/year. The City of Durango described the water supply that is 
currently provided by the neW Gateway Pump Station as the same water supply as the Durango 
Municipal and Industrial Pipeline feature of~e proposed Ani1)las-La Plata Proj~t. Jhe City of 
Durango plans to abandon the new pttmp. station wlien the Animas.,La Plata Project IS completed
and obtain their water supply from Ridges Basin Reservoir through the proposed pipeline. 
Beca~ section 7 ~nsultation has ~ <?Ompleted ~or 1,439 ~re-feetly~, the hydrolo~Gal 
analystS for the A.niIg.as-La Plata Project mcludes this amount m the enVIronmental baseline for 
the'pl"Op()sed Anjm~-La Plata ~ject. HoweVer, because the City ofDurango intends to use 
Aniinas-La Plata project water m the future, instead of the new GateWay Pihiip Statio~ the 
description ofthe Animas-La Plata Project states theprojcct would depleteS1, 100 acre-feet/year. 
D~bing the wate~ for the .C!ty ofDurango is a unique situ~tion, because i~ is. part of the 
enVIronmental baseline, yet It IS .also part of the p~posed Animas-La Plata !?roJect.. qf the 
57,100 acre-feet/year for the Animas-La Plata ProJect, 1,439 acre-feet/year IS an eXisting
depletion by the City ofDurango. 

The Service consulted with the Bureau of Indian Affairs on Blocks 1 throu~ 8 of the Navajo 
Indian lItigation Project in 1991 and again in 1994 after critical habitat was designated for the 

http:Animas,.La
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Colorado pikeminnow and razorback sucker. Blocks 1 through 8 involved an average annual 
depletion of 149,420 acre-feet. In May 1999, the Biology Committee for the Program, issued 
flow recommendations for the San Juan River (Holden 1999). Mimicry of the natural 
!J.ydro~h is the foun~tion ofthe flow reco~endations. The recommendatio~ provide
llifonnation on the specific frequency and duration offlows recommende4 for spnng peak
releases from Navajo Reservoir. Recommendations for the base flow p¢od are also provided. 
In 1999, after anal~g the flow recommendations and considerin&project elements designed to 
support recovery of the endangered fishes, the Service concurred With a detennination of the 
Bureau of Indian Affairs that the completion of the NllP (Blocks 9-11 with an average annual 
depletionof 120,580 acre-feet/year and a total depletion for all Blocks of270,OOO acre-feet/year) 
may ~ect but is not likely to adversely affect the endangered Colorado pikeminnow and . 
razorback sucker, and is not likely to adversely modify or destroy designated critical habitat 
within the San Juan River Basin for the two fish. 

BIOLOGICAL OPINION 

DESCRIPTION OF THE PROPOSED ACTION 

The project analyzed in this biological opinion is the preferred alternative identified as "Refined 
Alternative 4" in the 2000 Draft Supplemental Environmental Impact Statement and described in 
the biological assessment. This alternative includes both structural and nonstructural 
components designed to achieve the fundamental p~ose ofsecuring the Colorado Ute Tribes an 
assui'cd water supply in satisfaction of their water rights as determined by the 1986 Settlement 
Ag.::eement and the 1988 Settlement Act and by providing for identified M&I water needs in the 
Project area. The Project area is located in southwestern Colorado and northwestern New Mexico 
and includes portions ofLa Plata and Montezuma Counties, Colorado and portions ofSan Juan 
County, New Mexico. The Southern Ute, Ute Mountain Ute, and portions of the Navajo Indian 
ReServation are included in the project area 

The structural com~nent includes an off-stream storage reservoir (approximately 120,000 
acre-feet total capacity) with a conservation pool ofapproximately 30,000 acre-feet; a pumping 
plant (up to approximately 280 cubic feet per second ofcapacity); and a reservoir inlet conduit, 
aU designed to pump and store water from the Animas River. 1b.e proposed project would also 
include a pipelme designed to transport treated municipal water from Farmington, New Mexico 
to the Shiprock area in New Mexico (Navajo Nation Municipal Pipeline). The proposed 
reservoir would be located in Ridges Basin, near Durango, Coloraao. The annual average water 
depletion from these project components is 57,100 acre-feet. A portion of this depletion (1,439' 
acre-feet/year) is an existing depletion by the City ofDurango. 

Consumptive use ofwater from Ridges Basin Reservoir will be restricted to M&I uses only and 
will be allocated in approximately the following manner3: 

Southern Ute Tribe (M&I) 19,980 acre-feet/year depletion 
Ute Mountain Ute Tribe (M&I) 19,980 acre-feet/year depletion 
Navajo Nation (M&I) 2,340 acre-feet/year depletion 
A-LP Water Conservancy District (M&ij 2,600 acre-feet/year depletion 
San Juan Water Commission (M&ij 10,400 acre-feet/year depletion 

Under the allocation shown above, the Colorado Ute Tribes are still approximately 13,000 
acre-feet short of the total quantity ofdepletion recognized in the settlement agreement 
Therefore, the proposed action includes a nonstructural element which would establish and . 
utilize a .w~ter acguisitign. fund which the Tri~es could use to' acquire water ~ghts on a willing 
buyer/wlllmg seller basiS m an amount suffiCient to allow the Tribes approximately 13,000 
acre-feet/year ofdepletions in addition to the depletions available from the structural component 

3The balance of 57,100 acre-feet/year is lost to evaporation. 
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of the project. Water could be ~uired in the Pine, Florida, Anjmas, La Plata and Mancos 
Rivers ana McElmo Creek. Preliniinary cost estimates indicate that a one-time fund of 
approximately $40,000,000 would be required to PtlIChase the additional rights, However, to 
provide flexibility m the use ofthe fund, authorization would allow some or all of the funds to be 
i:edirected for on-farm development, water delivery infrastructure, and other economic 
development activities. 

The pro~sed Dumngo Pumping Plant would PUUJP water from the Animas River and lift it 
throUgh the Ridges Basin inlet conduitover the ridge above Bodo Creek into Ridges Basin 
Reservoir. The p'umping plant would be located on the west side of the river across from Santa 
Rita Park, 1.6 nnles downstream "from the center ofDurango, Colorado. The intake structure 
would conduct water from tbe river throu~ control gates and to a fish screen, then into a covered 
basin that serves as a forebay for the pun;tping plant. The entrance to the intake sf:nlcture would 
consist ofa sloping gr.ate, 48 feet long, situated to conform to the riverbank and desigt;led to 
exclude the entry ofaebns into the control gates. The fish screen, 80 feet back from the river, 
would be designed to k~ fish greater than 2 inches long from passing, and all fish would be 
channeled back to the river by the velocity in a bypass pipe at tlie base of the screen. The intake 
structure would be covered except for the fish screen area that would be open to facilitate 
cleaning and maintenance. Five p~s would provide a maximum of280 cfs and four smaller 
pumps would handle lower flows, trim flows between the large pumps, and provide backup in 
case one of the large pumps went out ofservice 

Ridges Basin Reservoir, would be formed following construction ofRidges Basin Dam on Basin 
Creek, apl!roximately 3 miles upstream from its cotifluence with the Aniinas River. To retain 
12UJXRJacre:teet; iii(fproViaeT6r flood storage, requires a dam with a crest elevation of6,892 
feet. RidgeS Basin Dam will be a rolled earthfill structure with a height ofabout 217 feet above 
the streambed. The dam site is defined by narrowing of the downstream end ofRidges Basin 
with a prominent sandstone ridge to the northeast ofBasin Creek and two sandstone, and 
siltstone ridges about 500 feet apart. A tunnel through the left abutment would serve as the 
reservoir outlet. The outlet works include an intake approach channel, intake structure, an 
upstream pressurized tunnel, gate chamber with access tunnel, open channel flow downstream 
tunnel, ana stilling basin and aischarge channel. The Inain gates would have an emergency
release capacity of 1,500 cis while secondary jet-flow valves would control releases of up to 100 
cfs and 150 cm. Flanges would be provided to connect future distribution pipelines. Basin 
Creek drops about 420 feet elevation along its 3.2-mile course from the dain to the Animas 
River. 

The reservoir formed behind the dam is expected to flood an area ofapproximately 1,500 acres 
and extend about 2.4 miles up Basin CreeK. with a capacity of 120,000 acre-feet. The reservoir 
would include useable storage of90,000 acre-feet with a conservation pool of30,000 acre-feet 
for recreation, water quality, and to maintain a fishery. The reservoir is expected to be drawn to 
or slightly below the 301000 acre-feet level during extended periods ofdrought. The only mode 
ofwat~ release from Ridte::asin R~ervoir identified ~t this time, is through the dam outlet 
works (I.e., left abutment el and spillway) down Basm Creek. 

Reclamation proposes to use Basin Creek as a means to convey project water from Ridges Basin 
Reservoir to the Animas River for future project demand. The conveyance system is desi~ed 
for releases ofup to 250 cis, but the periOdiCity and timin~~~eleases are undefined at thiS time. 
Since historic hfgh flows in Basin Creek arc omy 65 cis, e el modification will be required. 
Reclamation proposes to reduce the ~act to Basin Creek .channel wetlands and riparian 
vegetation by means oferosion and siltation controls that use a series ofcheck and drop 
structures, or vortex weirs. According to Reclamation, the implementation of these controls 
would produce an increase in silt trartsport initially but wouldStabillze with use. Some wetlands 
could De created over time. The creek bed would be realigned into gentle curves and graded to 
create relatively flat slopes. 
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The Navajo Nation Municipal Pipeline will deliver 4,560 acre-feet (2,340 acre-feet ofdepletion) 
ofM&1 water from the ALP. The 4,560 acre-feet ofwater represents about one-half of the M&l 
requirements ofthe eight Navajo chapters located along the route of the pip'cline. These eight 
chipters include: Shiprock, CUdei, Ho.&back, NenahneZad, Upper Fruitlana, San I~ Sanostee, 
and Beclaibito. The Farmington to Shiprock pipeline will be approximately 29 miles long, and 
will fq)lace an existing ductile iron line. The new pipeline will follow the same alignment as the 
old pq,eline. The replacement pipeline will begin at the western boundary of the City of . 
Famungton on the north side ofthe San Iuan River and terminate at the Cortez stOrage tanks in 
ShiprocK. The pipeline would cross the San Iuan River twice. The diameter of the pIpeline will 
be 24 inches at Its beginning and decrease to 20 inches at its terminus in Shiprock. 

Future use ofmost of the project water has not been identifie<l therefore, Reclamation devel«?ped.
non-binding scenarios to model potential future water use as shown in Table 1. The Service is 
not consultmg on the !ndividual projects listed in !aI:!l~ 1, but o~ a block ofwater resulting in an 
average annual depletion of 57, 100 acre-feet As indiVidual projects are developed that use 
Animas-La Plata Project water or facilities, Reclamation or another 8(lpropriate Federal agency 
will anal}'2;C the project and determine if any threatened or endangerea. species may be affected in 
a manner that was not considered in this biological opinion. Ifthe determination IS "may affect" 
for any listed species, Reclamation or another aesignated lead Federal agency will consult with 
the Service on the individual project proposal. 
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Table 1. Water Sup Iy by Non-bindi otential Uses for the Preferred Alternative, 
Wa!er Supp y by Use for the Preferred Alternative 
Category Diversion Depletion Diversion Return Flow Location 

(acre-feet) (acre-Ceet) Location 
Southern Ute 

Florida Mesa housing 140 70 Ridges Basin Animas at Florida Confluence 
Animas River Basin housing 140 70 Ridges Basin Animas at Florida Confluence 
La Plata. River Basin housing 140 70 Ridges Basin La Plata at Farmington 
Animas Ind ParkM&1 40 20 Ridges Basin Animas at Florida Confluence 
Ridges Basin golf course 796 398 Ridges Basin Ridges Basin 
Ridges Basinllesort 44 22 Ridges Basin Ridges Basin 

Coal mine 830 
Coal fiRd power plant 27,000 

415 
13,500 

Ridges Basin 
Ridges Basin 

La Plata at state line 
La Plata at state line 

Livestock + wildlife 30 15 Ridges Basin La Plata at state line 
SOuthern Ute Total 29,160 14,580 

Ute Mountain Ute 
La Plata housing 280 140 Ridges Basin La Plata at state line 

Mancos Canyon Golf CoW'$e 978 489 Ridges Basin Mancos River 
Mancos Canyon Resort 

Gas power plant 
33 
4,600 

17 
2,300 

Ridges Basin 
San luan at 

Mancos River 
sim Iuan above Shiprock 

SIPP 
Livestock & wildlife 40 20 Ridges Basin La Plata at state line 
La Plata Basin Resort 30 15 Ridges Basin La Plata at state line 

La Plata Basin Golf Course 626 313 Ridges Basin La Plata at state line 
La Plata Basin Dude Ranch 10 5 Ridges Basin La Plata at state line 

Ute Mountain Ute Total 6,597 3,299 
Regional Water Supply 

Durango 15,338 7.66~ Ridges Basin Animas R. below pump 
Bloomfield & Upstream uses 4.533 2,267 San luan-Cit San Juan at Fa:rmington 

Ditch 
Farmington 28,373 14.187 Farmington San J. below Animas 

M&IDiv Confluence 
Florida Mesa 7,016 3,508 Ridges Basin Animas at Florida Confluence 
Red Mesa Plateau 2,105 1,052 Ridges Basin La Plata at state lines 
Kirtland,.NM 7,016 3,508 Farmington San luan above Hogback 

M&IDiv 
Aztec,NM 4,911 2,456 Aztec M&I Div Animas R. at Farmington 

Less - ALP Water Cons. Allocat -5,200 -2,600 
San I. Water Comm. Allocat -20,800 -10,400 
Total Regional Water Supply 43,292 21,646s 

TotoJ Ute Settlement 79,050 39,525 
Other Uses 

Navajo Nation 4,680 2,340 Farmington Shiprock below gage 
M&IDiv 

ALP water conservaqcy 5,200 2,600 See Regional Water Supply 
San Juan Water Commission 20,800 10,400 See Regional Water Supply 
Ridges Basin Evaporation 2,235 2,235 Ridges Basin none 

Total Other Uses 32,915 17,575 
Range oC depletions at Four Corners, New 
Mexico 
8,200 -100,500 acre-feet/year 

Tottll Water Use 111,965 57,100 
DesiptotoJ 111,965 57,100 

'It - Ctdcul4ted Use (0) (0) 

4Includes water supply for Durango already consulted on between Durango/Corps ofEn~ineerslService. 

~eColorado Ute Tnbes acknowledge that they have not satisfied the present legal requirements necessary to 
serve regional needs in New Mexico. 
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Conservation Measures 

Conservation measures are actions that the action agen<~y agrees to implement to· further the 
recovery ofthe species under review. The beneficiaI effects ofconservation measures were taken 
into consic:len#on for det~g bothj~pardy and ~cidental ~ean~ and all hydJ:ulogy 
analyses ~DSt~.. In this biologIcal oPlIllO!l assume un.plemep.tation oftliese~nservation 
measures, lllCludfug the reoperation ofNav8jo Dam. Reclamation agI'CC!.S that failure to 
implement thecouservation measures will be grounds for reinitiation ofconsultation. 

l. Under this conservation measure, Reclamation is committing to operate Navajo Reservoir to 
ni!r!Uc the ~ hy4rograpbofthe San Juan River t<;> benefit ~dangered fish~ and their 
cntical habitat Mimicry ofthe natural hydrograph Mil be achieved by foUowmg the San Juan 
River. flow r~mttleD.dations (Hol~en 1999, see 'rabies 2 .~d 3) and sUbject to comple~on of the 
Nav.:yo Operations EIS and execution ofa Record ofDecision. The flow recommendations 
proVide recommended reservoir operating rules that were developed in cooperation with ~ 
Reclamation (see Tables 4 and 5, and Figure 1). Reclamation is m the process of preparing an 
BIS addressing the operation ofNavajo Reservoir to meet the flow recommendatiOns. After 
completion of the Navajo Reservoir EIS,.ifReclaniation determines that the existing or future 
reviSed flow recommendation cannot be met, reinitiation of section 7 consultation will be 
required on the Animas-La Plata projecr (see reinitiation notice). The San Juan River Basin 
Recovery Implementation Program uses an adaptive management process that involves annual 
monitormg and continued research, so the flow recommendations may be refined in response to 
new information. The Service will periodically review operation ofNavajo Dam to determine if 
the flow recommendations are being met. 

The Service anticipates that flows provided through the implementation of the existing or future 
revised flow recommendations and other recovery actions c..~uch as, but not limited to, fish 
f!iage, nonnative fish control, habitat restoration as descnbed in the San Juan River Recovery 

lementation Program's Long Range Plan) will provide a positive population response for 
Co orado pikeminnow and razorback sucker. The Service is currently developing recovery goals 
for the Colorado pikeminnow and razorback sucker. Information from the recovery goals will be 
used to determine a positive population ~nse. If a popUlation meets or exceedS the recovery 
goals for the San Juan River, it will be considered to eXhibit a positive population response. 
However, prior to meeting recovery goals, criteria for determiiring a positive population response 
must be established. Therefore, before construction ofRidges Basin ~eservorr or within one 
year of the date of this biological opinion (which ever comes first), Reclamation will develop 
criteria to determine a positive_popUlation response for concurrence by the Service. Reclamation 
will consult with the Biology Committee of the San Juan River Recovery Implementation 
Program in developing the criteria 

A monitoring plan is being developed by the Program and will be used to track the status and 
trends ofendangered fishes. The monito~ plan will determine the relative annual reJ:>roductive 
success of Colorado pikemiruiow and razo acK sucker, determine size-structure ofadtilt and 
juvenile fishes, track changes in abiotic parameters (water quality, channel morphology, and 
habitat) and provide detailed analyses ofdata collected to help determine pro~ toward 
recovery it:!. 2003 and ev~ 5 years thereafter. Information frOm the San Juan River Monitoring 

~gram wi!! be used to dete~e poP'!iation~~nses. Ifthe flow reco1l1II!enda!i0!lS or o!her 
7"recovery actic?ns d~ not res~t '1!1 a· positive pop';1lation ~onse ,for ~~~les WlthiJ? the time 

frames established m the cnteria and as determmed by the Servtce, relllltiation of section 7 
consultation will be required' (see reinitiation notice). 

'Numerous section 7 consultations in the San Juan River Basin rely on the operation of 

Navajo Dam to remove jeopardy; therefore, this requirement would apply to many section 7 

consultations. 
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2. Conservation measure number one and many other projects in the San Juan River Basin rely 
on the hydrology modeling that was done for the San Toan flow recommendations (Holden, 
1999) and for the Animas-LaPlataProject. RiverWare was selected as the model to simulate 
flow~ in 6?-e San Juan River an~ to model the effects ofwat!'fdevelQPment in. the basin. 
Modification ofthe model to sunulate the effects ofthe Ammas-La Plata Project was an 
extension o(the RiverWare m~~l: The S~Ju~River Reoov~ ~lementationPro~ 
recently 4eslqnated the ~nslbtli~ ofmamtainillg aJDd· ~ !J1e model to·Reclaniation. 
R~l~on IS now the "k~' of~e ~odeL ¥ Sl!-Ch, Kecl~onwould be responsible for 
mamtaining the model and Its data, WIthin the gutdelmes proVided by the Recovery lTOgram's 
committees. 

The model is also one of the tools being used in preparation of the Navajo O~on EIS. A 
Modeling Gro!lP. consisting ofpeople trained ana experienced in hydrology, has been 
established to help on the operation EIS and includes the COIJ!s ofEn~eers, New Mexico 
Interstate Stream COmmisSIOn, San Iuan Water Commission, Bureau of Indian Affairs, City of 
Farmington, Iicarilla Apache Tribe, the Nav!ljo Nation, Southwestern Water Conservation 
District, Fish and Wtldlife Service, and the Colorado Water Conservation Board. Many of the 
same people serve on the Recovery Prograrp. committees. This group ofhyrlfologists provides 
the expertise 3.!ld appropriate forum to continually peer review the mOdel and its results from 
many perspectIves. 

In order to insure the accuracy ofthe model, Reclamation will take actions necessary to have an 
independent review of the model conducted. Reclamation will coordinate the review with the 
Semce and seek the Service's concurrence with the model results. The review and the 
coordination will be completed within ~ne year of the date of this b~gical opinion. 

3. A Memorandum ofUnderstanding and Supplemental Agreement to protect the releases for 
endangered fishes made from the Navajo Reservoir to and through the endangered fish habitat of 
the San Iuan River to Lake Powell was signed in October 1991. This MOU remains in effect. 

4. The Duran~o Pumping Plant will be operated in a maimer that insures that its operations do 
not interfere WIth meeting the target flows recommended for the San luan River. Pumping 
would be decreased or stopped during certain periods in order to meet the recommended target 
flows. If there have been no endangered fish releases from Navajo Dam for two consecutive 
years and the planned release for the current year is the minimum release ~ecified in the flow 
recommendation report, the Durango pumping plant would be turned off durin.& Iune, allowing 
an additional 280 cfs to help meet flow recommendations for endangered fish m the San Joan .. 
River. After satisfying all downstream senior water rights demands and downstream Animas-La 
Plata Project water demands, pumping will be further limited to allow the following bypass 
flows in the Animas River at the pumping Plant intake; October throulili November - 160 cfs, 
December through March - 125 cfs, and April through September - 225 cfs. 

5. Reclamation will implement all actions necessary to prevent escll?ement ofnonnative fishes 
from Ridges Basin Reservoir in any water leaving the reservoir. Reclamation will consider the 
escapement ofeggs and larvae in the design ofa escapement devise or method. Reclamation will 
momtor any water leaving Ridges Basin Reservoir to determine ifescapement ofnonnative 
fishes is occurring. If'escapement is occurrin~ Reclamation will develop and implement a plan 
to stop escapement The plan will be approvoo. by the Service prior to implementation. 

6. Reclamation will develop and implement a monitoring program for potential adverse 
bioaccumulation of trace elements in bald eagle food items in Ridges Basin Reservoir. If the 
monitoring program identifies a problem with trace elements, Reclamation will develop and 
implement an action plan to mimmize impacts to bald eagles. 

7. Reclamation will incorporate bypass flows into ALP project operations to promote natural 
recruitment.ofcottonwood trees al9ng the Animas River. These ~ows are compap.ble with the 
San Iuan River flow recommendations for endangered fishes. This should aVOId tmpacts to 
future bald e~gle habitat. 
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8. All electrical transmission lines associated with the project will be designed to avoid injury to 
raptors, including bald eagles. . 

Table 2 
SllIDDUlry of flow recommendation for critical habitat of the endangered fISh in the San Juan River (see 

Holden 1999 for fuD recommendations). 

A. Category: Flows> 10,000 cfs during runoff period (Mareh I to July 1 I) 

Duration: 5 days niinimum, natUral variability maintained by meeting the conditions in Table 3. 

Frequency: 20 percent on average. Minimum frequency for other durationS listed in Table 3. 
Maximum period without meeting at least 97 percent of the specified conditions is 10 
years. 

B. Category: Flow> 8,000 cfs during runoff period. 

Duration: 10 days minimum, natural variability maintained by meeting the conditions in Table 3. 

Freque.ncy: 33 percent on average. Minimum frequency for other durations Listed in Table 1. 
Maximum period without meeting at least 97 percent of the specified conditions is 6 years. 

C. Category: Flow> 5,000 cfs during runoff period 

Duration: 21 days minimum, natural variability maintained by meeting the conditions in Table 3. 

Frequency: 50 percent on average, minimum frequency for other durations listed in Table 3. 
Maximum period without meeting at least 97 percent of the specified conditions is 4 years. 

D. Category: Flow >2,500 cfs during runoff period. 

Duration: 10 days minimum, natural variability maintained by meeting the conditions in Table 3. 

Frequency: 80 percent on average, minimum frequency for other durations listed in Table 3. 
Maximum period without meeting at least 97 percent of the specified conditions is 2 years. 

E. Category: Peak: timing similar to historical conditions, including variability. 

Timing: Mean peak with operation to be within 5 days ± of historical period mean. 

Variability: Standard deviation of date of peak to be 14 to 25 days. 

F. Category: Target Base Flow (mean weekly non-spring runoff flow). 

Level: 500 cfs from Farmington (measured as the average of any two of the following gages: 
Farmington, Shiprock, Four Comers, and Bloft) to Lake Powell, with 250 cIS minimum 
from Navajo Dam The target flow should be maintained between 500 and 600cfs in 
critical babitat, attempting to maintain target flow closer to 500 cfs. 

G. Category: Flood Control Releases (incorporated in operating rule). 

Control: Handle flood control releases as a spike (high magnitude, short duration) and release- when 
Rood control rules ref{Uire, except that the release shall Dot occur earlier than September I. 
Ifan earlier release is required, extet:td tbeduration of the peak: ofthe release hydrograph. 
A ramp up and ramp down of 1,000 cfs per day should be used to a maximum release of 
5,000 cfs. If the volume ofwater to release is less than that required to reach 5,000 cfs, 
adjust the magnitude of the peak accordingly, maintaining the ramp rates. Multiple 
releases may be made each year. These spike releases shaD be used in place of 
adjustments to base flow. 
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Table 3 
Frequency Distribution Table for Flow/duration Recommendations 

Discharge 

>10,000 cfs >8,000 cfs >5,000 cfs >2,500 cfs 

Duration. Average Frequency 

1 day 4()01o 65% 90% 

5 days 60% 

10 days 58% 

15 days 5% 

20 days 20% 65% 

30 days 40% 60% 

40 days 

10% 

50% 

50 days 

30% 

45% 

60 days 

20% 

40% 

80 days 

15% 

5% 25% 

Note: criteria shown in shaded cells. 

Table 4. Flow Recommendation OperaUng Rules - 5,000 cfs Peak (See Holden 1999 for 6,000 aae-feet peak) 

Minimum peak release consists of 1 week ramp up to 5,000 cfs, 1 week at 5,000, and 1 week ramp 
down. Daily flow rates for ramping are given in Table 5. Volume is 114,000 acre-feet above average 
base release of 600 cfs. 

Primary peak release hydrograph consists of4 week ramp up to 5,000 cfs, 3 weeks at 5,000 cfs, and 2 
weeks ramp down. Ramp rates are given in Table 5. Volume is 344,000 acre-feet above average base 
release of600 cfs. 

The peak. release is to be centered on lune 4 ofeach year. 

Use the decision tree shown in F:J:: 1 to determine magnitude ofrelease. Available water on the 
chart is defined as: "predicted in ow less base release plus available storage," where available 
.wrage is reduced from full storage by the amount ofcarry over storage necessary to r;::ent 
shortages- in future years. "Release last 3 yean > 344,000 acre-fee.t.H means that a re ease ofat least 
344,000 acre-feet occurred at least ooce out ofthe last 3 y~. 
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lable 5 
Recommended Dally Ramp Rates for 1-week. 2-week. 3-week, and 4-week Ramps 

for 5,000 cfs Peak Release 

Day 
Flow Rate (cfs) 

1 Week 2-week 3 Week 4 Week 

1 1,000 1,000 1,000 1,000 

2 1,500 1,000 1,000 1,000 

3 2,000 1,500 1,000 1,000 

4 2,500 1,500 1,000 1,000 

5 3,000 2,000 1,500 1,000 

6 3,500 2,000 1,500 1,000 

7 4,000 2,500 1,500 1,000 

8 5,000 2,500 2,000 2,000 

9 3,000 2,000 2,000 

10 3,000 2,000 2,000 

11 3,500 2,000 2,000 

12 4,000 3,000 2,000 

13 4,000 3,000 2,000 

14 4,500 3,000 2,000 
15 5,000 3,000 3,000 

16 4,000 3,000 

17 4,000 3,000 

16 4,000 3,000 

19 4,000 3,000 
20 4,000 3,000 

21 4,000 3,000 
22 5,000 4,000 
23 4,000 

4,000 
25 4,000 
26 4000 

27 4,000 

26 4,000 

29 5,000 
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Figure 1. 
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STATUS OF TIffi SPECIES AND CRITICAL·HABITAT 

Colorado Pikeminnow 

Species/Critical Habitat Description 

The Colorado pikeminnow is the largest cyprinid fish (minnow family) native to North America 
and it evolved as the main predator in the Colorado River system. It IS an elongat.cd ~ike-like 
fish tha:t during predevel~pment times,1 may have grown as large as 1.8 meters {6 feet in lenmh 
and weighed nearly.45 kilograms (lOu J?ounds~.ehnke and Benson 1983). TOday, sh rarely 
exceed one metC?r (approximately 3 feet) in len or weigh more than 8ki10~ (18 p.ounds).; 
such fish are estimatoo to be 45~55 years old ( smundson et al. 1997). The mouth of this specIes 
is large 8!ld nearly ho~ntal with 10l!g slender pharyngeal !eeth (located in the throat), adapted 
for graspmg and holdmg prey. The dIet ofColorado ~ikemmnow longer than 80 to 100 mm (3 or 
4 inches) consists almost entrrely ofother fishes (Vanicek and Kramer 1969). Males become 
sexually mature eru:lier and. at a smaller s~ than do females, though all are mature by about age 
7 and 500 mm (20 mches) m length (Yamcek and Kramer 1969, Seetbaler 1978, Hamman 1981). 
Adults are strongly countershaded WIth a dark, olive back, and a white belly. Yourig are silvery 
and usually have a dark, wedge-shaped spot at the base of the caudal fin. 

Critic~l habitat is defined as the are~ that p'r~vide pl?-ysical or biolog!cal featur~s .that are 
essential for the recovery of the specIes. Cntical habItat has been deslg!J.ated WIthin the 100-year 
floodplain of the Colorado pikemmnow's historical range in the following section of the San Juan 
River Basin (59 F.R 13374) (Fish and Wildlife Service 1993 and 1994). 

New Mexico. San Juan County; and Utah, San Juan County. The San Juan River from 
the State Route 371 Bridge in T. 29 N., R 13 W., section 17 to Neskahai Canyon up to 
the full pool elevation in the San Juan arm ofLake Powell in T. 41 S., R II E., 
section 26. 

The Service has identified water, physical habitat, and the biological environment as the primary 
constituent elements ofcritical habitat. This includes a quantity ofwater of sufficient qu3.lity 
that is delivered to a specific location in accordance witll a hydrologic regime that is required for 
the particular life stage for each species. The physical habitat incluaes areas of the Colorado 
River system that are inhabited or potentially habitable for use in ~awning and feeding, as a 
nursery, or serve as corridors between these areas. In addition, oxfiows, backwaters, and other . 
areas in !he lOO:year floodplain, when im~ndated, providC? ~cess t~ spawning, nursery, feeding, 
a¢ re~g ha!>ltats. Food supply, predatIon and competItion are Important elements of the 
bIolOgIcal envrronment. 

Status and Distribution 

Based on early fish collection records, archaeological finds, and other observations, the Colorado 
pikeminnow was once found throucl1qut wannwater reaches of the entire Colorado River Basin 
G9wn t<? the Gulf ofC~ifornia, ~cfin,?lu~g rea~hes ofthe Upper 9<>lorado Riv~ and.its major 
tribu~es, ~e Green River and Its major tribu~es, tp.e San Juan River and th,e Gila Riv~r 
system m Arizona (See~er 1978). Colorado pikemmnow apparently were never found m 
colqer, headwater areas. ~eethaler (1978) indi~es ~ the species was abundant in suitable 
~Itat throughout the ~trre Co~o~o River Basm pnor to· tile 1850's. By the 1970's they were 
extirpated frOm the entrre lower basm (downstream ofGlen Cany:on Dam) and from portions of 
the upper basin ~ a result ofmajor alterations to !he riyerine environment. ~aving lost some 
75-80 percent ofIts fonner ie, the Colorado plkemmnow was federally listed as an . 
endangered species in 1967. ner 1961, Moyle 1976, Tyus 1991, Osm1,llldson and Burnham 
1998). Platania and Young 1989) summarized historic fish collections in the San Juan River 
drainage which indicate that Colorado pikeminnow once inhabited reaches above what is now 
the Navajo Dam and Reservoir near Rosa, New Mexico. Since closure of the dam in 1962 and 

http:nearly.45
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the accompanying fish eradication program, physical changes (flow, temperature, and the 
~unduient ofwater) associated with operation and presence of the Navajo Project have 
e1iininated Colorado pikeminnow in the upper San luan River, both from the reservoir basin as 
wen as from several miles ofriver downstream ofthe dam. Habitat has been significantly 
degra4.ed to where it injures Colorado pikeminnow by impairing the essential functions such as 
repIoduction and recrUItment into the adult population. 

Major declines in Colorado pikeminnow populations occurred during the dam-building era of the 
1930's tbrou~ the 1960's. Behnke and Benson (1983) summarized the decline of the natural 
~ pointing out that dams, impoundments, and water use practices drastically modified 
the nvers n~lliydrology and channel ch~teristics ~ughout the Co~orado Riyer Basin. 
Dams on the mamstem broke the natural continuum ofthe nver ecosystem mto a senes of 
disjU¥ct segm~ts, bloc;:king native ~~ migra~o~, reducing temp~ ~ownstream ofdams, 
creating lacusttine habitat, and proViding conditions that allowed co~titive and Rred.atory
nonnative fishes to thrive both within the impounded reservoirs and in the modificil river 
segtp.ents tha~ connect th~. The hiJdUy. mOOitied flo?! re8in!e ~ the lower basin coupled with 
the mtroduction of nonnative fishes aectmated populations ofnative fish. 

Major declines of native fishes first occurred in the lower basin where large dams were 
constructed from the 1930's throurdl the 1960's. In the upper basin, the following major dams 
were !lot constructed until the 196{)'s; Glen Cal!yon Dam on the mainstefi.l Colorado Riverl
Flaming Gorge Dam on the Green River NavajO Dam on the San luan River, and the Aspmall 
Unit Dams on the Gunnison River. To date, some native fish populations in the upper basin have 
managed to p<?rsist, while others ha~ become nearly extirpated. River segmen~ whe~e native 
fish hive declined more slowly than m other areas are those where the hydrolOgiC regIme most 
closely ~e~bles the. natural condition, where adequate h~if!lt for all life p~es still exi~ts, and 
where mIgration comdors are unblocked and allow connectiVity among habitats used dunng the 
various life phases. 

Life History 

The Iife-:-history phases that appear to be most critical for the Colorado pikeminnow include 
sp~wning, ~gg hatching, development of larvae, and the first year of life. These phases of 
Colorado pikeminnow develoyment are tied closely to specific habitat requirements. Natural 
spaWning ofColorado pikemtnnow is initiated on the descending limb oftile annual hydrograph 
as water ten:aperatures approach or exceed 20 oC fYanicek and Klamer 19q9, FI~an 1981, 
Haynes et at. 1984, Tyus 1990, McAdaand Kaeding 1991). :Temperature at lIutiation of . 
spawning varies somewhat by river: in the Green River, spawning begins as temperatures exceed 
20-23 oC; in the Y~pa River:, 16-23 oC (Bestg~ et at. 1998); in the Colo.rado River, 18-22 oC 
(McAda and Kaedtng 1991); mthe San 1uan River temyeratures were estimated to be 16-22 oC. 
Spawning1 both in the hatchery and under natural riverme conditions, generally occurs in a 
2-month tir:ne frame between late lune and late Au~t. However, in the natural system, 
sustained high flows during wet years may suppress river temperatures and extend spawning into 
September {McAda and. Kaeding 1991). Conversely, during low flow years, when the water 
wanns earlier, spawning may commence in mid-lune. 

Temperature also has an effect on egg deve!Qpment and hatching success. In the laboratory, egg 
development was tested at five t~eratures ind hatchil!g success was found to be ~est at 
20 oC. lower at .25 -C, and mortality was 1 00 ~t at 5, 10, 15, and·30 oC. In addition, larval 
abnormalities were twice as high at 25 oC thaD. at 20"C (Marsh 1985). . 

http:degra4.ed
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Experimental tests of temperature preference ofyearling (Black and Bulkley 1985a) and adult 
(BUlkley et al. 1981) ColOrado-pikeminnow indicated that 25 oC was the most preferred 
tem~ture for bo~ life phases. Additional experiments indicated that optimum growth of 
yearlmg Colorado pikemtnnow also occurs at temperatures near 25 oC (Black and Bulkley 
1985b). A1~ou&l! no s~ch tests were conducted using adults~ the tests wi~ yearlings ~uppoI1ed 
the conclUSIOns ofJob ling (1981) that the final thermal preferendum proVides a goOd mdfcation 
ofoptimum growth temperature, i.e., 25 oC. 

Most infonnation on Colorado pikemiimow rq>roduction was g8:thered from spawning sites on 
the lower 20 miles ofthe Yampa River and in Gray Canyon on the {}reen River (Tyus and 
McAda 1984; Tyus 1985; Wick et al1985; Tyris 1990). Colorado pikeminnow spawn after peak 
runoff subsides and is probably triggered by several interacting vanables such as photoperioo, 
teIllJ>Crature, flow level, and perhaps subs~e characteristics. Spawning generally occurs from 
late June to mid-August with. peak activity occ~when water temperatures are between 18 0 

and 23 oC (Haynes et a1. 1984; Archer et al. 1985; Tyus 1990, Bestgen et al. 1998). 

Known spawning sites in the Yampa River are characterized by riffles or shallow runs with 
well-washed coarse substrate (cobble containing relatively deep interstitial voids (for egg 
deposition) in association with deep pools or areas of slow nonturbulent flow used as stagip.g 
areas by adults (Lamarra et a1. 1985,Tyus 1990). Recent investigations at a spawning site in the 
San Juan River by Bliesner and Lamarra (1995) and at one in the upper Colorado River (USFWS 
unpublished data) indicate a similar association ofhabitats. The most uniqlle feature at the sites 
acfual1y used for spawning, in comparison with otherwise similar sites nearby, is the degree of 
looseness of the cobble substrate and the depth to which the rocks are devoid of fine sediments; 
this appears consistent at the sites in all three rivers (Lamarra et a1. 1985, Bliesner and Lamarra 
1995J. 

Data indicates that clean cobble substrates that provide int~rstitial spaces for eggs are necessary 
for spawning and egg incubation Cfyus and Kaip 1989). Several studies on the cobble cleaning 
pr~s have been £Onducted .at a mown spawmng lpcation in Yampa Canyop. O'Brien (198~) 
studied the hydrauhc and sedIment ~ort dynanncs of the cobble bar Within the Yampa River 
spawning site and duplicated some of its characteristics in a laboratory flume study. O'Brien 
(1984) concluded that incipient motion of the cobble bed is required to clean cobbles for 
spawning and estimated tliat this takes discharges ofabout 21,500 cfs. However, Harveyet 
al.(1993) conclud~ that since flows required for incipient motion ofbed material are rare . 
(20 year return penod event) and spawmng occurs annually, another process must be cleanmg the 
cobbles. Their study found that inYampa Canyon recessional flows routinely dissect gravel bars 
and thereby produce tertiary bars ofclean cobble at the base of the rimes. These tertiary bars are 
used by Colorado pikeminnow for spawning. The importance ofhigh magnitude, low frequency 
discharges is in forming and maintaining the midchanitel bars. Dissection ofbars without 
redeposition by high magnitude flows would lead to conditions where spawning habitat is no 
longer available (Harvey et a1. 1993). 

Collections of larvae and young-of-year downstream ofknown spawning sites in the Green and 
Yampa Rivers indicates that downstream drift of larval Colorado pikeminnow occurs following 
hatcliing (Haynes et at. 1984; Nesler et al. 1988; Tyus 1990, T:yt}S and Haines 1991). During 
their firSt year of life, Colorado pikeminnow prefer warm, turbl~ relatively deep (averaging 
1.3 feet) bac~ater~ ofzero vel~ity (Iyus and Haines 1991). After abou! 1 year, young are 
rarely found m .such ~ttats~ thoughJuYeriiles an4 subadults are often located m large deep 
backWaters dunng spruig runoff (USFWS, unpublished data; Osmundson and Bumliam 1998). 

Colorad_o'pikeminnow often migrate considerable distances to spawn in the Green and YaIIlpa 
Rivers (Miller et a1.1982, Archer et al.1986, Tyus and McAda 1984, Tyus 1985, Tyus 1990J, and 
similar movement has been noted in the main stem San Juan River. A fish captured and tagged 
in the San Juan Arm of Lake Powell in April 1987, was later recaptured in the San Juan River 

. approximately 80 miles upstream in September 1987 (platania 1990). 
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Two locations in the San Juan River have been identified a$ potential ~awn4J.g areas based on 
radio telemetry and visual observations (Ryden and Pfeifer 1994; Miller and Ftacek 2000). Both 
locations occur within the "Mixer" (river mile 133 to 129.8), a geomorphically dynamic reach of 
the San Juan River. The upper spawning location is located at RM 132. The lower spawning 
location is located at approxnnately RM 131.1. Both locations consist ofcomplex habitat 
associated with cobble bar and island complexes. Habitat at these locations was similar to 
seawning habitats described for the Yampa River and is composep. ofside c~els,.chutesz
riftles1 slow runs, backwat~ and slac~~ near bars and lSl8!lds. SUbstrate m the ~flle 
areas IS clean cobbles. Specific spawnIng habItat at the lowel' spawmng area, based on radio 
telemetry and visual observations, isa fast narrow chute with a Small adjacent eddy. Cobble was 
primary 3 to 4 inches in diameter (Miller and Ptacek 2000). 

DuriIlg 1993, radio tagged Colorado pikeminnow were observed moving to suspected spawning 
locations in the "Mixer" beginning around July 1. Fish were on s~ted spaW!ling areas 
between approximately July 12 to July 25. During this period flows in the San Juan River were 
on the descendingJimb ofllie spring runoff. Temperatures increased from approximately 20" to 
25 aC (68 °to 77 !'l<) during the same time period. Observations in other years show a similar 
pattern. However, specific spawning times and duration ofthe spawning period appear to vary 
from year to year. 

Infonnation on radio-tagged adult Colorado pikeminnow during fall suggests that fish seek out 
deep water areas in the Colorado River (Miller et al 1982, Osmundson and Kaeding 1989), as do 
many other riverine species. River poolS, runs, and other deep water areas, especially in 
upstream reaches, are important winter habitats for Colorado pikeminnow (OsmundSon et al. 
1995). 

Very little infonnation is available on the influence of turbidity on the en¢mgered Colorado 
River fishes. Osmundson and Kaeding (1989) found that turbl(ij,ty allows use ofrelatively
shallow habitats ostensibly by providiitg adults with needed cover; this allows foraging and 
resting in areas othelWise ex~sed to aVIan or land predators. Tyus and Haines (1991) found that 
yo~ Col<mldo pikeminnow in the Green River preferred backwaters that were turbid. Clear 
conditions in these shallow waters might expose young fish to predation from wading birds or 
introduced, sight-feeding, piscivorous fish. It is Unknown whether the river was as tUrbid in the 
past as it is tooay. For now, it is assumed that these endemic fishes evolved under natural 
conditions ofhigh turbidity; therefore the retention of these highly turbid conditions is probably 
an 4nPortant factor in maintaining the ability ofthese fish to compete with nonnatives that may 
not have evolved under similar conditions. 

Population Dynamics 

Due to the low numbers ofColorado pikeminnow collected in the San Juan River, it is not 
possible to quantify population size or trends. 

The ability ofthe Colorado pikeminnow as a species to withstand adverse impacts to its 
populations and its habitat is difficult to discern given the longevity ofindividuals and their 
scarcity within the San Juan River Basin: Effects to reproduction. and ~ent ofyoung !llay
be masked by the presence ofolder specunens more capable ofWlt:b.standirm lDlPacts. At thjs 
stage of the mvestigations on the San Juan River, the ¥ounger life stages of the spe<?ies is 
considered the most vulnerable to predation, competition, and habitat d=on throuJdl 
contamination. Response times to rebound from these impacts at a po ation level are lengthy. 
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Tissue samples wm Colorado pikeminnow cau~t during research conducted under the Program 
. have been·anal~ as part ofa Dasin-wide analysis ofendangered fish genetics. The results.of 
. that analysis indicated that the San Iuan River fish exhibited less genetic variabili~ than the 

Green River and Colorado River populations, likely due to the snlall population size in the San 
Juan (Morizot in litt. 1996); but were very similar to Colorado pikemmnow from the Green, 
Colorildo, and Y~aRivers ~gesting that the San Iuan popUlation is probably not a separate
stock (IIolden and Masslich i997). 

Analysis ofSpecies/Critical Habitat Likely to be Affected 

The San Juan River currently flows approximately 225 liver miles fro~ the ~avajo D~ 
downstream to Lake Powell. The reach ofknown OCCUPied Colorado pikemmnow habitat 
extends from Lake Powell upstream to RM 158.4. Ofthe 225 miles, about 159 ofthose are 
~tentially available to the Coloradopikeminnow. Ryden and Pfeifer (1993) identified five 
diversion ~ctures between Farmington, New Mex!-co, and the Utah state line that pc:>tentially
act as bamers to fish 'passage at certain flows (Cudet, Hogback, Four Comers Power Plant, San 
Juan Generating Station, and Fruitland Irrigation Canal diversions). Since radio telemetry 
studies were inItiated on the San Juan River in 1991, only one radio-tagged fish has been 
recorded moving l!Pstream past one of the diversions. In 1995, an adult Colorado pikeminnow 
moved above the Cudei Diversion and then returned back downstream (Miller 1995). Other 
native fish have been found to move either upstream or downstream over all five of the weirs 
(Buntjer and Brooks 1997, Ryden 2000a). 

Colorado pikeminnow adults primarily use the San Juan River between RM 119 (Four Comers) 
andRM 1~8 (Cudei Diversion) (Ryden and Pfeifer 1993, 1994, 1995a, 1996). The 
multi-threaded channel, habitat comylexity, and mixture ofsubstrate types in this area of the 
riv~ ;q>pear to provide a .diversity 0 habitats favorable to Colorado pikeminnow on a year-round 
bruns (Holden and Masslich 1997). 

Based on radio telemetry studies and visual observations, two potential spawning areas have 
been located at RM 132.0 and 131.15 (Miller 1994. Ryden and Pfeifer 1995a). Both of these 
sites are located in an area of the river known as the "Mixer" (RM 133.4 to RM 129.8)~ Ryden 
and J;lfeifer (1995a) report that ~a Co!o~o pikeminn,?w cap~ at RM 74.8 (betwCC!l Bluffand 
MeXican Hat) 'IlUICfe a 50-60 mde rru~OIi to the Mixer dunng the suspected spawrungseason 
in 1994. The fish then returned to Within 0.4 river miles of its original capture location. 

Successful reproduction was documented in the San Juan River in 1987, 1988, 1992, 1993, 1994, 
1995, and 1996 by the collection oflarval and young-of-year Colorado pikeminnow. Majority of 
the y:oung-of-yearpikeminnow were collected m the San Juan River inflow to Lake Powell 
(~h<?r ct al. 1995. Buntjer et al. 1994, Las~e~ 1994, Platania 19?O). Some youn.g-of-year 
pik~ow.have b~~llected from the VlCmlty of the Mancos River confluence m New . 
MeXICO and m the VlClnlty of the Montezuma Creek confluence near Bluff. Utah, and at a drift 
station near Mexican Hat Utah (Suntjer et aI. 1~94. Snyder ~ Platania 1995). The collection 
ofsuch young ,fish (only a few days o~d) at.MexJ.can.Hat dunng 2 years, suggests .that E..erhap~
another !pawmng area for Colorado pikemmnow exists somewhere below the MIxer {platania 
1996). Qlptuie Qf a laival Colorado pikeminnowat RM 128 during August 1996 was the first 
larvae collected 'below the suspected spawning site in the Mixer (Holden and Masslich 1997), 

,-

Platania (1990) noted that, during the 3 years ofstudies on the San Juan River (1987-1989), 

spr41g flOws ~d ColoradO pikeminnow IeP.roduction were highest in 1987..He further noted 

catch rates for channel catfish were lowest in 1987. Subsequent studies (Brooks et al1994) 

found declines in channel catfish in 1993; declines that have been attributed to a successive 

seri<?S ofbig1!er than nonnal ~ring runoffs begin!lID.g in Spr!ng 1?91 through 1.993. ~ec~nt 

studies also found catch rates for young-of-year Colorado pikermnnow to be highest m high 


. water years. such as 1993 (Buntjer et at. 1994, Lashmett 1994). 

http:results.of
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Between !991 and 1.995 ~eteen (17 adult aI¥l2~'uVenile) wild Colorado pikeminn~w ",!"ere 
collected m the San Juan River by electrofisbiJig yden 2000a). Adult COlorado pikemmnow 
are most abundant between Cudci Diversion and our Comers. 

E~enta1 stocking of 100,000 yo~-of-year Colorado pikeminnow was conducted in 
November 1996 to test habitat suitability and guality for young life ~es ofthis ~ies 
~tseh et al.. 1996). Monitoring in late 19;,)6 8I}d 1997 found these fiih ~eredm appropriate
lialntats from Just below the ~stream stocking site at Shiprock, New MCXICO~ to Lake Powell. 
~ the fall of 1997, the fiSh stocked in 1996 werecatig!tt in relatively hiRhnumbers and 
exluDltedgood ~ rates as well as good survival rates-(Holden and Masslich 1997). In 
Augus! 1997, an additional 100,000 young-of-year Colorado pikeminnow were stocked in the 
river. In Oc~o~ 1997, the y,?~g-of-year stocked two montlis preyiously were fom:td distributed 
below $ckins sites and relatively large numbers also nearly 10 miles above the Shiprock 
stocking location. The 1997 stocked fish were smaller than those stocked in 199~ but apparently 
could move about the river to find acceptable habitats (Holden and Masslich 199,). 

Razorback Sucker 

Species/Critical Habitat Description 

The razorback sucker, an endenric wecies unique to the Colorado River Bas~ was historically 
abundant and widely distributed within warmwater reaches throughout the Colorado River Basin. 
The razorback sucker is the only sucker with an abrupt sharp-edgoo. dorsal keel behind its head. 
It has a large fleshy subtenninal mouth that is typical ofmost suckers. Adults often exceed 3 kg 
(6lbs) in weight and 600 mm (2 ft) in length. 

Historically. razorback suckers were found in the main stem Colorado River and major 
tributaries m Arizona, California, Colorado. Nevada, New Mexico, Utah, Wyoming. and in 
Mexico (Ellis 1914; Minckley 1983). Bestgen (1990) reported that this species was once so 
numerous that it was commoilly used as food by early settlers and; further, that commercially 
marlcetable quantities ~ere caught in Arizona as recently as 1949. In the UP'per basin, J.!lZOrback 
suckers were reported m the Green River to be very abundant near Green River, Utah, m the late 
1800's (Jordan 1891). An account in Osmundson and Kaeding (1989) reported that residents 
living along the CC?lorado Riyer near Clifton, Colorado. observed several tho~and ~rback 
suckers dunng spn.ng runoffm ·the 1930's and early 1940's. In the San 10m River drainage, 
Platania and Young (1989) relayed historical accounts of razorback suckers ascending tlie 
Animas River to Durango, Colorado, around the tum of the century. 

A marlced d~li!Ie in pop.wations of~rback suckers can be attributed to C9~truction ofdams 
and reservolI'S. mtroduction ofnonnative fishes, and removal oflarge quantities ofwater from the 
Colorado River system. Dams on the main stem Colorado River and its m.aJor tributaries have 
segmented the river system. blocking migration routes. Dmns also have dnistieally altered flows. 
temperatures, and channel geomorpliology. These changes have modified habitats in many areas 
so tIJat they are no longer suitable for breeding. feeding or sheltering. ~or changes in species 
comp<1sition have occUrred due to the introduction of numerous nonnative fishes. many ofwhich 
have.thrived due to man-induced changes to the natural riverine ~em. Habitat has been 
sipifi.eantly degI1lded to whert it injures razorback sucker by impairing the essential functions 
such as reproduction and recruitment into the adult population. 

~riti~ habitat 'Y3S designat~ in 1994 within the tOO-year flO!JdPlain of the razorback suc~er's 
histoneal range m the followmg area ofthe Upper Colorado River (59 F.R 13374). The pnmary 
constituent elements are the same as critical habitat for Colorado pikeminnovV desCribed above. 

New Mexico. San Jq;m County; and Utah. San Juan County. The San Juan River ·from 
the Hogback DiversIOn ~ T. 29 N.• R. 16 W.• section 9 to the full p<>ol elevation at the 
mouth ofNeskahai Canyon on the San Juan arm ofLake Powell in T. 41 S., R. 11 E., 
section 26. 
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status and Distribution 

The CWTent distribution and abundance of the razorback sucker have been siJPlificantly reduced 
throughout the Colorado River system, due to lack ofrecruitment to the adult population (McAda 
1981; McAda and Wydoski 1980; Holden and Stalnaker 1915; Minckley 1983; Marsh and 
Minckley 1989; Tyus 1981). The only substantial population exists in Lake Mohave with a 
current estimated population ofless tIian 9,000 adults (Chuck Minckley, pers. comm.) down 
fro~ t1!e estimated 25,000 ~ult ~rback suckers in 1995 (Chuck Minckley,_ pers. comm.) 
which IS downfl'om aD earlier estimate of60,000 adult razorback suckers (¥iitckley et at. 1991). 
They do not appear to be successfully recruiting. While limited numbers ofrazorback suckers 
persist in otherlocations in the lower Colorado lliver, they are considered rare or incidental and 
may be continuing to decline. 

In the upper basin, above Glen Canyon Dam, razorback suckers are found in limited numbers in 
both lentic and lotic environments. The largest poP11lation ofrazorback suckers in the upper 
basin is found in the upper Green River and lower Yampa River (Tyus 1981). Lanigli!ll and Tyus 
(1989) estimated that from 758 to 1,138 razorback suckers inhabIt the upper Green River. 
Modcfe et al. (1996) report no significant decrease in the population between 1982 and 1992, and 
the contjnued presence of fish sm~er than 480 mm during the study period .suggest some level 
ofrecnutmenl In the Colorado River, most razorback suckers occur m the GniIid Valley area 
near Grand Junction, Colorado; however, they are increasin~ly rare. Osmundson and Kaeding 
(l9~1) report th~ the n!lIIlber ofrazorback sucker captures III the Grand Junction area has 
declmed dramatically smce 1974. In 1991 and 1992,28 adult razorback suckers were collected 
from isolated ~nds adjacent to the Colorado River near De Beque, Colorado (Burdick 1992). 
The existing liabitat haS been modified to the extent that it imparrs essential behavior patterns, 
such as breeding, feeding, and sheltering. 

Razorback suckers are in imminent danz.er ofextirpation in the wild. The razorback sucker was 
listed as endangered October 23, 1991 (56 FR 54957). AB Bestgen (1990) pointed out: 

"Reasons for decline ofmost native fishes in the Colorado River Basin have been 
attributed to habitat loss due to construction ofmainstream dams and subsequent 
interruption or alteration ofnatural flow and physio-chemical regimes, inundation of 
river reaches by reservoirs, channelization, water quality degradation, introduction of 
nonnative fish ~ecies and resulting competitive interactions or predation, and other 
man-induced diSturbances (Miller 1961, Josc?ph et al. 1917, Bebilke and Benson 1983, 
Carlson and Muth 1989, Tyus and Karp 1989). These factors are almost certainly not 
mutually exclusive, therefore it is often difficult to determine exact cause and effect 
relationships. II . 

Extremely limited recruitment suggests a combination of biological, physical, and/or chemical 

factors that ~ay be affecting ~e survival and r~tment of early life stages ofrazorback 

suckers. Within the upper basm, recovery efforts mclude the capture and removal of razorback 

~uckers from all ~own locations for genetic analyses and developm~nt ofdisc!ete brood stocks 

ifnecessary. These measures have been undertaken to.develop refugta populations of the 

razorback sucker from the same genetic paren~e as their wild counterparts such ~ if these 

fish are genetically unique liy subbasin or indiVIdual population, then separate stocks will be 

available for future augmentation. Such augmentation may be a necessary step to prevent the 

extinction ofrazorback suckers in the upper basin. 


Life History 

McAda and Wydoski (1980) and Tyus (1987) reported springtime aggregations ofrazorback 
su;ckers in off~hanne~ l?-~itats and tributaries; such aggregaQ.ons are believed !o be associated 
Wlth~roductive acbVlties. Tyus and Karp (199~:d Osmundson and Kaeding (1991) .~ea off-channel habitats to be much warmer . the main stem river and that razOInack 
suckers presumably moved to these areas for feeding, resting, sexual maturation, spawning, and 
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other activities associated with their reproductive cycle. Prior to construction of large main stem 
dams and the s1!PPression ofspring feik flows, low velocity, off-channel habitats (seasonall.1'
flooded bottomlands and shorelines were commonly available throughout the UPJlC?I basin (ryus
and Karp 1989; Osmundson and ~ 1991). ~e main stem dams changed riverine 
ecosystems into lakes by impounding water, wmch eliminated these off-cb.anriel habitats within 
the inundated areas created by the reservoirs. Reduction in spring ueak flows eliminates or 
reduces the ~uency ofinundation ofoff-channel habitats. The absence ofthese seasonally 
flooded riverine-habItats is believed to be a limiting factor in the successtul recruitment of 
razorback su~keIS in their native environment (TyUs and t<arP 1989; Osmundson and Kaeding 
19911~liydoski and Wick (1998) identified starvation oflarval razorback suckers due to low 
mop on dens!t!es in the main channel and loss of fl<?odplain habitats ~hi~~ provide.adequate
zooplankton densIties for larval food as one ofthe most unportant factors lmuting recruItment. 

While razorback suckers have never been directly observed spawning in turbid riverine 
environments within the upper basin, C8P.tures ofripe S(lccimens, both males and females, have 
been reCorded (Valdez et aI. 1982; McAoa and WydoslH 1980; Tyus 1987; Ostnup.dson and 
K.a~g 1989; 'Tyus and KarP. 1989; Tyus and Karp 1990; Osmundson and ~eding 1991; 
Platania 1990, Ryden2000b) lD the Yampa, Green, Colorado, and San Juan Rivers. Sexually 
mature razorback suckers are generally collected on the ascending limb ofthe hydrograph from 
mid-April through June and are assocIated with coarse gravel substrates. 

Outside of the spawning season, adult razorback suckers occupy a vatiety ofshoreline and main 
channel habitats includfug slow runs, shallow to deep pools, backwaters, eddies, and other 
relatively slow veloci!J areas associated with sand. substrates (Tyus 1987; Tyus an~ Karp 1989; 
OSmundson and Kaeding 1989; Valdez and Masshch 1989; Osmundson and Kaeding 1991; Tyus 
and Karp 1990). 

Habitat requirements ofyoung and juvenile razorback suckers in the wild are not well known, 
particularly in nativ:e ri~~ environments.. Prior to 1991, ~e last confirmed ~ocumentation of 
a razorback sucker Juvemle m the upper basm was a capture m the Colorado River near Moab, 
Utah (Taba et ai. 1965). In 1991, two early juvenile (36.6 and 39.3 mm TL) razorback suckers 
were «?Ollected in the lower Green River near H~ll Roaring Canyon (Gutermuth et al. 1994). 
Juvemle razorback suckers have been collected m recent years from Old Charley Wash, a 
wetland adjacent to the Green River (Modde 1996). Between 1992 and 1995 larval razorback 
suckers were collected in the middle and lower Green River and within the Colorado River 
4illo-w: to Lake Powell (¥uth 1995). No young razorback suckers have been collected in recent 
times lD the Colorado River. - 

Population Dynamics 

There are no po{>uiation estimates ofrazorback sucker in the San Juan River because of the low 
number ofwild fish. Between March of 1994 and October 1996 a total of939 hatchery raised 
razorback: suckers were stocked in the San Juan River (Ryden 2000b). Some fish that were 
stocked in 1994 are still being collected during annual sampling (Ryden 2000b). Larval 
razorback suckers were collected in 1998 and 1999, indicating that the stocked fish are 
successfully spawning in the San Juan River (Ryden 2000c). 

Analysis ofSpecies/Critical Habitat Likely to be Affected 

In the San Juan River subbasin, small concentrations of razorback suckers have been ~rted at 
the inflow area in the San Juan arm ofLake Powell, Utah (Meyer and Moretti 1988), 304 one 
specimen was captured in the San Juan River near Bluff, lJ~ in 1988 (platania 1990; Platarua 
et al. 1991). In Bestgen (1990) additional captures ofsmall numbers ofrazorback suckers also 
were repOrted from the Dirty nevil and ColoJ:ado River arms of Lake Powell. 

Beginning in May 1987 and continuing through October 1989, complementary investigations of 
fishes in the San Juan River were conducted in Colorado, New MeXICO, and Utah (platania 1990; 
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Platania et a1.1991). In 1987, a total of 18 adult razorbacla! (six recaptw:~) were collected on 
the south shore of the San Juan arm ofLake Powell (platania 1990; Platania et al. 1991). These 
fish were captured near a concrete boat ramp at Piute Farms Marina and were believed to be 
either a spawning aggregation or possibly a staging area used in preparation for migration to 
some other sp~wning site. Of the 12 individual razorbacks handl~ In 1987, eight were running 
ripe males while the other four specimens were females that appeared gravid. 

In 1988, a total of 10 razorback suckers were handled at the same general location, 5 of which 
were in reproductive condition (platania et al. 1991). Six of the ten individual ~ecimens in the 
1988 samples were recaptures from 1987. Also, in 1988, a single adult tuberculate male 
razorback sucker was captured at approximately RM 80 on the San Juan River near BlutJ: Utah. 
Particularly noteworthy lS that this IS the first confirmed record of this species from the main 
stem San Juan River. The presence ofthis reproductively mature specimen su.ggests that the 
razorback may be attempting to ~awn in some unknown location within the overine portion of 
the San Juan ckainage. Norazodiack suckers were captured in 1989. 

The existing scientific literature and historic accounts by local residents strongly suggests that 
razorback suckers were once a viable, reproducing member of the native fish community in the 
San Juan River drainage. Currently, the razorback sucker is rare throuJiliout its historic range and 
extremely rare in the main stem San Juan River. There is no evidence l'rom anywhere in the 
Colorado River system that indicates significant recruitment to any population ofrazorback 
sucker (Bcstgen 1990, Platania 1990, Platania et aL 1991, Tyus 1987, McCarthy and Minckley 
1987, Osmundson and Kaeding 1989). 

Because razorback sucker are so rare in the San Juan River, an experimental stocking program 
was initiated. In March 1994, fifteen radio-tagged razorback sucKer were stocked in the San Juan 
River at Bluff, Utah (RM 79.6); near Four Comers Bri<:ige (RM 117 .5); and above the Mixer in 
New Mexico (RM 136.6). In ffovember 1994 8!l' additioDal15 radio-~ed ~~ts were stocked 
as well as 656 PIT-tagged fish m the same locations as well as an addittOilal Site Just below the 
Hogback Diversion in New Mexico (RM 158.5). Monitoring found that these razorback suckers 
usoo slow or slackwater habitats such as eddies, pool$, backWaters, and shoals in March and 
April and fast water 92.2 percent of the time in June and August (Ryden and Pfeifer 1995b). 
During 1995, both ~dio-tagged fish and PIT tagged fish w~re c~ntacted or ~tured. ~rback 
suckers were found m small numbers from the Hogback Diversion (RM l58.o) to 38.1 over 
miles above Lake Powell (Dale Ryden, USFWS, pers. comm.). ReSults ofthe monitoring efforts 
indicate that the San Juan ttiver provides suitable "babitat to support subadult 3Ild adult razorback 
sucker.on a year-round basis (Ryden.~d Pfeifer 1996). Four npe ~ale razorback sucker were 
found m spong 1997 that appeared slmllar to a spawmng aggregatton. Several of the fish had 
moved up or down the river to the ~merallocation ofthe aggregation, suggesting some focus, 
such as spawning. for the aggregation (Ryden 2000b). In 1998,- two larv8f razorback sucker 
'Yere coUected between MO!ltezuma Creek ~d Bluff, Utah, downstrearit of the 1997 a~~,ation 
site (Ryden 200<l?).. In Apnl of 1999, two npe male razorback sucker and one graVid fem e 
were collected Within a few feet of the 1997 aggregation. All three fish were from the November 
1994 stocking. Between May 4 and June 14, 1999, 7 larval razorback sucker were collected 
below the suspected spawning site (Ryden 2000c). 

The results of the experimental stocking discussed above led the Pro~ to initiate a 5-year 
aU&!U~J?tation program fOr the IafOrback sucker in 1997 (Ryden 1997). In September 1997, as 
the lDlUal s~ ofthat augmentation program, 2,885 subadult razorback sucker were stocked 
below Hogback Diversion Dam. 
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Bald Eagle 

Species/Critical Habitat Description 

The bald eagle is the only species ofsea eagle native to North America. Adults are distingtftshed 
by a whiteliead and tail and a dark brown Dody. Immature bald eawes are dark brown With 
white mottling, with the white head and tail apparent by age five. No critical habitat has been 
designated for the bald eagle. 

Status and Distribution 

The bald eagle south ofthe 40th eelwas .listed as endangered under the E~dangered Species
Act of 1966 on March 11, 1967 ederal R~~er 32(48):4001). It was reclassified to threatened 
status on July 12, 1995 (Federal egister 50(17):35999-36010). On July' 6t 1999, the bald ~le 
was pro~sea for removal from the list ofendailgered and threatened wildlife (federal Register 
64 ([28) 36454-:36464). A final decision on the aelisting proposal is expected in July of 2000. 
The bala eagle historically ranged throuJdlout North America except Hawaii, extreme northern 
Alaska and Canada and central and soutliern Mexico. Bald eagles nested on both coasts of the 
United States, from Florida to Baja California in the south and from Labrador, Newfoundland, to 
the Aleutian Islands, Alaska, in the north. 

There were an estimated one-quarter to one-half million bald eagles on the North American 
continent when Europeans firSt arrived. Initial population declines probably began in the late 
18oos, and coincided with declines in the number ofwaterfowl, shorebirds, and other prey 
species. Direct killing ofbald eagles was also prevalent. Additionally, there was a loss of 
nesting habitat These. factors reduced bald ~le numbers Wltil the 1940s when protection for 
the bald eagle was -provided through the Bald: ~le Protection Act (16 U.S.C. 668). This act 
accomplisned protection and slowed decline in bald eagle populations by prohibiting numerous 
~tivities adversely ~ecting ~ald eagl~ and increasing publIc awareness ofbald eagles. J11e 
Widespread use ofdichloro-mphenyl-trtchloroethane and other organochlonne compounds m the 
1940s for mosquito control and as a general insecticide caused adaitional declines m bald eagle 
populations. DDT accumulated in individual birds following ingestion ofcontaminated food 
DDT breaks down into diehlorophenyl-dichloroethylene and accumulates in the fatty tissues of 
adult females, leading to impaired calcium release necessary for egg shell formation. Thinner 
egg shells led to reproductive failure! and is considered a primary cause ofdeclines in the bald 
eagle population. DDT was banned m the United States in 1972 (Service 1995). 

There are five recovery regions in the lower 48 States: Chesapeake, Northern States, Pacific, 
Southeastern, and Southwestern. Each recovery region has its own recovery plan, with recovery 
goal ~~ific to that region. Since development and implementation ofthe recov~ plans,
populati<?D growtl! has ex~edmost of the goals established. From 1974 to 1994, the nl!Dlber 
ofOCf?UPled breeding areas mcreased by 462 percent. In the last I 0 y~, nestingpopulatio~ 
have mcreased at an av~e rate of8 percent per year. These dramatic mcreases m populations 
arc what prompted the Service to propose removing the bald eagle from th~ list of endingered
and threatened wildlife. 

Life History 

Bald eag~es are often found in association with open water along seacoasts, large lakes and 
rivers. Their diet consists largely of fish and waterfowl, but alsO includes upland birds, small 
mammals, and canion. In soUthwest Colorado, castings from one nest were made up of entirely
prairie dog remains (Jerry Craig, CDOW, pers. comm.). Bald eagles are skilled hunters but also 
have been observed stealing prey captured by other raptors. . 

Survival ofindividual eagles, particularly those in their firSt year of life, probably depends 
heavily on conditions they encounter during the wintering period The physiological condition 
ofadults at the beginning ofeach breeding season, an important factor influencing reproductive 
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succcsszis also affected by how well their energy demands are met in wintering areas. Thus, the 
survival and recovery ofnesting ~Jlulations depend on eagles having suitable wintering areas 
wit!J. an adequate prey base (U.s .. Flsh and ~ildlife Servi'7 1983>.. ~wptg the primary wint~ 
penod ofDecemtier to March, sUitable roosting and foragmg habltat IS 1IIlportant to eagles (!J.S.
Fish and Wddlife Service 1992, Harmata 1984, Stalmaster et al. 1979, U.S. Fish and Wildlife 
Service 1983). 

Population Dynamics 

Since listing, bald ~les have increased in number and expanded in range due to the banning of 
DDT and other persistent organochlorine compounds, habitat protection, and recovery eflOrts. 
Surveys in 1963 indicated 417 active nests in the lower 48 -states with an average of0.59 young 
produCed per nest. In 1994,4,450 occupied breeding areas were reported with an estimated 
av~e of 1.17 young produced per occupied nest (Service 1995). In 1998, the Service 
estimited the b~ population in the lower 48 States exceeded 5,748 occupied breeding areas 
(Service 1999). The bald eagle population has essentially doubled every 7 to 8 years. during the 
past 30 years. 

In the Northern States Recovery Region, including Colorado, bald eagle nesting activity has 
increased from fewer than 700 occ~ied breeding areas in 1985-to more than 2,204 areas in 
1998. In Colorado, the Colorado Division of Wildlife reported 8 or 9 nesting pairs in the late 
1980's, and 29 pairs in 1999 (Jerry Craig, CDOW, pers. comm.). Ofthose 29 pairs, 17 are 
located west ofthe continental divide. 

In the Southwestern Recovery Region, including New Mexico, 40 breeding territories were 
occupied in 1998; four were in New Mexico. 

Analysis of the Species likely to be affected 

Colorado is a popular wintering area for bald eagles (U.S. Fish and Wildlife Service 1992, 
Harma~ 1984). 1n 1993-1994, 1,235 bald eagles were counted by the Colorado Division of 
Wildlife during midwinter counts, and 969 were counted in 1999 (Jerry Craig and Lyri Stevens, 
CDOW, pers. corom.). In New Mexico, during the winter of 1994-1995, the New Mexico 
Departm~t ofFis~ and Game counted 402 bald eagles .state wide, with 35 occurring in the San 
Juan Basm (John Pittenger, NMDFG, pers. comm.). Wmter surveys have not been conducted by 
the New Mexico Department ofFish and Game since 1995 (Nick Medley NMDFG, pers.
comm.). 

As part of the conservation recommendations of the 1991 biological opinion, Reclamation has 
conducted wintering bald eagle surveys sincel993. Results of the surveys show that the Animas 
and La Plata Rivers are important wintering areas for bald eagles. Bald eagles arrive in the 
floo.dPlain areas in mid-November and-leave by late March or early April. Numbers of wintering
eagles fluctuate from year to year depending on weather patterns. Reclamation found most bald 
eagles in mature cottonwood stands m areas relatively free from human distwbance. 
Reclamation surVeys documented two communal roosts on the La Plata River and one in the San 
Iuan !mn ofNavajo Reservoir. Bald eagles in the project vicinity rely on mammalian carrion, 
especially deer. 

There are currently no known active nests within the project area, however, there are two nest 
sites on the A.nim8s River downstream ofBasin Creek. 
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ENVIRONMENTAL BASELINE 

The environmental baseline includes the ~t and present impacts ofall Federal, State, and 

private actions and other human activities in the action area; the anticipated :Jacts ofall 

pro~ Federal projects in the action area that have already undergone fo section 7 

coriSultation; and the· impact ofState or private actions contemporaneous with the consultation 

process. 


In formulating this opinion, the Service considered adverse and beneficial effects likely to result 
from cumulauveetIects of future State and private activities that are reasonably certain to occur 
within the Project area, along with the direct and indirect effects ofthe Project and impacts from 
actions thaIare part of the environmental baseline (50 CFR 402.02' and 402.14 (g)(3»). 

Status of the Species Within the Action Area . 

An action area is defined as the entire area that is affected by the action. For the Animas-La 
Plata Project the action area includes aU of the designated habitat critical habitat on the San Juan 
River for the Colorado pikeminnowand razorback sucker. Therefore, the status of the' Colorado 
pikeminnow and razoroack sucker within the action area is described above under the analysis of 
species ~~ critical ~itat li}cely to be a~ected are part of the base~e. The s~~ of the bald 
eagle Within the actionarea IS also descnbed above under the analYSIS ofspecies likely to be 
affected are part of tile baseline. . 

Factors Affecting Species Environment Within the Action Area 

Critical habitat has been desi~ted for the Colorado'pikeminnow and razorback sucker within 
the l00-year floo<!plain in portions oftheir historic range (59 F.R. 13374). Destruction or 
adverse modification ofcntical habitat is defined in 50 CPR 402.02 as a direct or indirect 
alteration that appreciably diminishes the value ofcritical habitat for both the survival and 
recovery of listed species. In considering the biological basis for designating critical habitat, the 
Service focused on the primaIy physical and biolOgical elements that are essential to the 
conservation of the ~ies without consideration of land or water ownership or management. 
The Service has identified water, physical habitat, and biological environment as the P.rimary 
constituent elements. This includes a quantity ofwater ofsufficient quality that is delivered to a 
specific location in.accordance with !lliydrologic re~C? that is required for the partic~ life 
stage for each species. Water depletions reduce the runhty ofthenver system to prOVide the 
req~ water quantity and hydrologic ~egime necessary for rec~very of the fish~. The physical 
habitat mcludes areas of the San Juan River system below Fannmgton, New MeXICO, that are 
inha?ited or potentially habitable for ~e inspawuing and feeding, as a nursery, <?r serve as 
comdors between these areas. In addition, oxbows, backwaters, and other areas m the loo-year 
flOO<:iP.Iain, when inun~~ provide. access to spawning •. fee4ing, an4 nursery habi~ts. Water 
depletions reduce the ability of the nver to create and mamtain these Important habitats. Food 
supply•.predatioJ?-, and competition are important e!e~ents <?fthe biologu~al.environment.. Food 
s¥,1y IS a function ofnutrient slq>ply and productiVity, which could be limited by reduction of 
hi spring flows brought about by water depletions. Predation and competition from nonnative 
fis ~ecies has been identified as a factor in the decline of the endan$erid fishes. Water 
depletions contribute to alterations in flow regimes that favor nonnative fishes. 

Water Quantity 

In the San J~an River, the magni~de ofsprip.g flows has declined ~y 45.percent since Navajo 
Dam was built. Such flow reductions negatively' affect Colorado p.ikemmnow and razorback 
sucker in. four way's: Sl) reducing the river's ability to. build and clean cobble b~ for spawning; 
~reducmg the dilution effect for waterborne contammants from urban and agncultural sources 

. may interfere with reproduotive success; (3) reducing the connectivity ofmain-channel and 
bottomland habitats needed for habitat diversity and productivity; and (4} providing a more 
benign environment for nonnative fish and invasive, nonnative, bank-stabilizing shrubs (salt 
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cedar) to persist and flourish (Osmundson and Burnham 1998). In general, the existing habitat 
has been modified to the extent that it significantly impairs essential behavior patterns, such as 
breeding, feeding, and sheltering and injures the endaIigered fish species. 

Water depletions in the .San luan.River Basin h!lve been reco~ as a mai~r.source of impact 
to endangered fish specIes. Continued water Withdrawal has restncted the abili9' of the San Juan 
River ~tem to produce flow conditions required by various life stages ofthe fishes. In 1963, 
the Navajo Dam was closed, and Navajo Reservoir began to fill willi water from·the San Juan 
River. Historically, flows in the San luan River prior to the Navajo Dam were higJ¥y variable 
and I3D.2ed from a low of44 cubic feet per secona (cfs) in ScptC11lber 1956 to a blgh of 19,790 
cfs in May 1941 (mean monthly values) at the U.S. Geological Survey Station 93080000, 
Shiprock, New Mexico. Conversely~ post-Navajo Dam flows in the San Juan River have ranged 
from a low of 185 cfs in luly 1963, while the reservoir was fillin~l to a high of 9,508 cfs in June 
1979. Since 1963, Navajo Dam has significantly altered. flow ofme San Juan River by typically 
s~oring spring peak flows and releasing water in summer, fall, and winter months resulting in an 
average decrease in sprin$ peak flo~s .of 45 perce~t, while approximately doubling winter base 
flows at the Bluffgauge InUtah. Sundar coll1P.ansons can oe made at the llpstream gauges at 
Shiprock and Farmington, New Mexico. Sigmficant depleti0ns and redistribution offlows of the 
San luan River also have occurred as a result ofother major water development projects, 
including Navajo Indian Irrigation Project and the San luan-Chama Project. At the current level 
ofdevelopment, average annual flows at Bluff, Utah, already have been. depleted by 30 percent. 
By comparison, the Green and Colorado Rivers have been depleted approxnnately 20 percent (at 
Green River) and 32 percent (at Cisco), respectively. These depletions, along with a number of 
other factors, have resulted in such drastic reductions in the populations ofColorado pikeminnow 
and razorback sucker throughout their ranges that the Service lias listed these species as 
endaIigered and has implemented programs to prevent them from becoming extinct 

The environmental baseline for water depletions for the Animas-La Plata Project is-shown in 
Table 6. As explained above, the environmental baseline includes the past and present impacts 
of~. Fede~l, State, and private actions and ot1'!er h'!ffian actiyities in the action area; the 
antiCipated unpacts ofall proposed Federal projects m the action area that have already 
undergone fonnal section 7 consultation; ana the impact ofState or private actions 
contemporaneous with the consultation process. 
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Table 6. Environmental Baseline for the Animas-La Plata Project 

DEPLETION RANGE 
DEPLETIONS BY STATE AVERAGE ANNUAL (1929 TO 1993) 

DEPLETION(AC-Ff) (MAX AC-FT) (MIN AC-FT) 

New Mexico Depletions 
N~o Lands Irri¥::iion Depletion 

a~o Indi~ .gation Project. 
Hogtiack 
FIUltland 
Cudei 

Subtotal 

Non-Navajo Lands Irrigation Depletion 
Above Navajo Dam - Private 

Above Nav3Jo Dam - Jicarilla 

Animas River 

La Plata River 

~per San Juan 

ammondArea 

Farmers Mutual Ditch 

Jewett Va1J.ey 

Westwater 


Subtotal 
Total NM Irrigation Depletion 

Non-Irrigation Depletions 
Nav~Reservoir Evaporation 
Utah temational 
San Juan Power Plant 
Industrial Diversions near Bloomfield 
M&IUses 
Scattered Rural Domestic Uses 
SCatteled Stoc~nds & Livestock Uses 
Fish and WJldli e 

Total NM Non-Irrigation Depletion 

San Juan ProJ%! E~rtation 
Unspecified . or epletions 

280,6001 

12,100 
7,898 

900 
301,499 

738 
2,190 

36,711 
9,739 
9,137 

10,268 
9,532 
3,088 

110 
81,513 

383,012 

27,694 
39,000 
16,200 
2,500 
8,454 
14008, 
2,200s 
14008, 

98,848 

107,514 
4,488' 

297,203 
14,216 
9,279 
1,058 . 

1,040 
3,086 

42,671 
11,272 
10,735 
12,063 
11,272 
3,757 

32,099 
39,000 
16,200 

201,047 

224,796 
9,592 
6,432 

687 

504 
1,494 

29,418 
7,516 
7,347 
8,256 
5,894 
2,604 

19,733 
39,000 
16,200 

23,457 

Total NM Depletions 593,863 (Excluding ALP) 

1fucludes 10,600 acre-feet ofannual groundwater storage, which drops the depletion figure to 
270,.000 acre-feet at equihoriwn. 

Sfudicates offstream depletion accounted for in calculated natural gains. 

'1,500 acre-feet ofdepletion from minor depletions approved ofSJRIP in 1992. 3,000 
acre-feet from 1999 intra-service consultation, a portion ofwhich may be in Colorado. 
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Table 6. Environmental Baseline for the Animas-La Plata Project (continued) 

DEPLETION RANGE 
DEPLETIONS BY STATE AVERAGE ANNUAL (1929 TO 1993) 

DEPLETION(AC-FI) (MAX AC-FI) (MIN AC-Ff) 

Colorado Depletions
Upstream ofNavajo 

Upper San Juan 

Navajo-Blanco 

Piedia 

Pine River 


Subtotal 

Downstream ofNavajo 
Florida 

Animas 

La Plata 

Mancos 


Subtotal 

Total CO Depletions 

CO & NM Combined Depletions 

Subtotal 

McElmo Basin Imports 

Utah Depletions 
Arizona Depletions 

NET NM, CO, UT, AZ Depletion 

NM Off River Depletions 
Chaco River 
Whiskey Creek 

GRAND TOTAL 

Water Quality 

10,858 
7,865 
8,098 

71,664 
98,485 

13,905 
10,345 
13,196 
96,692 

7,341 
5,015 
2,935 

53,174 

28,538 
25,11310 

13,049 
19,530 
86,032 

33,137 
32,354 
23,647 
24,339 

15,688 
19,659 

1,548 
14,257 

184,714 (Excluding ALP) 

778,577 

778,577 

-11,990 -17,969 7,756 

9,14011 

10,0108 
1,705 1,705 

785,736 

2,8328 

5238 

789,091 

Surface and ground water quality in the Animas, La Plata, Mancos, and San Juan River drainages 
have become sig!lificant concerns (Brogden et al. 1979). Changes in water quality and 
contamination ofassociated biota are mown to occur in ReclaiDation projects in the San Juan 
drainage (i.e., inigated lands on the Pine and Mancos Rivers) where return flows from irrigation 
make up apor;ion ofthe river flow ~r other ~ua~c sit~ dovrnstr~ (Sylvester et al. 1988). 
Increased loading of the San Juan River and Its trtbutartes WIth soIl safts, elemental 
contaminants, ana pesticides from irrigation return flows haS degraded water quality of the San 
Juan River in critical habitat. 

1000cIudes 1,439 acre-feet for the City ofDurango pumping station biological opinion 
(GJ-6-CO-97-F-026). 

0 

11 1,705 acre-feet San Juan River depletiQn, 9,224 acre-feet offstream depletion. 
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Infonnation on existing water quality, summarized in Abell (1994), in the San Juan River has 
been derived from data gathered by the Department of the Interior as part ofits National 
Irri~on Water Quality Program mvestigation of the San Juan River area in northeastern New 
Mexico Q3lanchard et aI. 1993), results from Reclamation·s water quality data for the Animas.;La 
Plata proJect, and ongoing contaminant monitoring and research conducted as part of the 
Program. 

Concentrations ofselenium in water samples collected from the mainstem ofthe San Juan River 
exhibited a general increase in concentration levels with distance downstream. from Archuleta, 
New Mexico, to Blutt: Utah, «1 JlWl to 4 t:';gIl) (Wilson et al 1995). The safe levels ofselenium 
concentrations for protection offisn and wtlillife in water are <2J.tg/l and toxic levels are 
considered >2.7 JlWl (Lemly 1993, Maier and Knight 1994. WilSon et al. 1995). Tributaries to 
the Sail Juan carry higher concentrations ofselenium than found in the mainstem. river 
immediately upstream from their contIuence with the San Juan; althomdl these levels are diluted 
by the flow of the San Juan, the net effect is a gradual accumulation oIthe element in the river's 
flow as it travels downstream. Increased selemumconcentrations may also result from the 
introduction ofground water to the mainstem of the river along its course. 

Sediments and biota associated with the San Juan River have also showed elevated selenium 
levels. Composite fish samples were collected durinK the 001 study from six reaches of the San 
Juan River in spring 1990 and from seven reaches in fall 1990. Each composite sample typically 
consisted of five individuals ora s4lgle species. Composite samples ofcommon carp (Cyprinus 
carpio) and flannelmouth sucker (Ccitostomus latipinnis) were collected from each reach during 
each sampling period. In addition, six channel catfish (/ctalurus punctatus) composite samples 
were <?Ollected during tpe two samppng periods in reaches where the species was encounter~ 
1.'he highest concentratIOns of ~leruum m co~on C81p and flannelmouth sucker occurred In the 
!lver ~ID: Bloomtield to F~n, New MeXICO (Blanchard et al. 199?). ~ubs~uent 
mvestigations (WIlson et aI. 1995) have detected elevated levels ofseleruum m habitats 
associated with irrigation drainage returns and in the Mancos River. Selenium levels in whole 
body fish occasionally exceeded concentrations reported to be associated with reproductive
failure and may pose a threat to predatory fish that oonsistently feed in the regions with elevated 
selenium. 

The other contaminants ofconcern are pol:ycyclic aromatic hydrocarbons (PARs), also known as 
polynuclear aromatic hydrocarbons (PNAs). These compounds may reach aquatic environments 
m domestic and industrial sewage effluents, in surface runoff from land, from deposition of 
airborne particulates, and~artiClilarlY from spillage ofpetroleum and petroleum products into . 
water bodies (Eisler 1987 . PARs were the first com ounds known to be associated with 
carcinogenesis. (Lee and: rant }981). Wil~on e! al. 0'995) reported tha! concenfl:atjons ofPAHs 
were elevated m the AI!imas River, but no Identification ofsource location or activity has been 
made. The San Juan River below Montezuma Creek also had elevated levels ofPAHs; and 
seasonal increases in P AH concentrations were detected in the ''Mixer'' area of the river. P AH 
levels in the. bil~ of ~mmon carp and ~hannel catfish sampled were high in one fish captur~
below CUrlel Diversion and moderate m several fish captured near Blun: Utah, above Cudel 

. Div~ion, and near Mexican Hat, Utah. The presence ofPAli metabolites in bile ofevery fish 
sampled suJmested some level ofexposure to hydrocarbons (Wilson et aI. 1995). Service 
anaf~ ofPAH cont8mination ofaquatic biota ofthe San Juan River and hepato-histological 
examin;wons ~ffish in th.e river rais~ COncen1s reg:ardin15 the e~sure ofthese organisms to . 
contaminants mtroduced mto the bum through the intetlSlve develop.mcnt ofener.8Y. resources m 
the area Analyses ofbile samples taken from fish in the San Juan River in 1991 mdicated that 
these organisms were being exposed to high levels of three PAll compounds. 
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Physical Habitat 

The quantity and timing of flows influence how various habitats are formed and maintained. 
Water depletions reduce the ability of the river to create and maintain backwaters, secondary 
channels, and cobble bars; degradation ofwater quality lessens the ability ofendangered species 
to survive in these habitats. 

OSl!lundson and Kaeding (1991) reported observations on the Co!o~o R)ver.(lS-mile reach) 
dunng the drouJdlt years of 19814 -f990, that backwaters were filling m WIth Sift and sand 
becaUSe spring Bows were not sufficient to flush out the fine sediment. Also they reported that 
tamarisk colonized sand and cobble bars, stabilizing the river banks. On the San Juan River. lack 
of flooding since Navajo Dam was colIlpleted has caused establishment ofexotic riparian 
vegetation (tamarisk and Russian olive) that has armored tlie channel banks resulting in a 
narrowing of the channel with reduced flood capacity (Bliesner and Lamarra 1994). 

As previously stated, Colorado pikeminnow ~awn July 1 to September 1 in cobble/~vel areas 
typically found in riffle/run habitats. Following hatch, larval Colorado pikeminnow drift 
downstream to low velocity habitats. Imp<?rtanthabitats during sununer low flow (August) are 
the San Juan's backwaters and secondary channels, used by larvae and young Coloiado 
piJceminnow. Razo~ac~ sucker spawmng aggregations have been observed in the San Juan 
River on the ascending ltmb ofthe hydrograpb over cobble bars. 

Biological Environment 

Food supply,.predatiol}, and competition are important e!e~ents <?fthe biologi<:~d ~nvironment. 
Food supply IS a function ofnutnent supply and productiVIty, which could be lumted by the 
presence ofcontaminants. Predati ..on and competition from nonnative fishes has been identified 
as a factor in the decline ofthe en4angered fishes. Depending upon species-specific tolerance 
levels, nonnative fishes may have competitive advantages in haoitats oamaged by the presence of 
contaminants and altered flow regimes. 

Riparian Habitat 

Bald eagles winter in the riparian corridors of the rivers in the project vicinity. The primary 
habi~t ~ed for perching, roos~g, and nestiJ;lg 3!-"e the.mature cottonwood trees. associated with 
the npanan comdors of these nvers. Reduction m ~nng flow:,s can affect recrUitment of 
cottonwood trees, and over the long term affect bald eagle habItat. . 

Human disturbance has increased in the Animas and La Plata River corridors in recent years. 
During Reclamation's bald eagle surveys, it was noted that houses are being constructeO and 
cottonwood trees are being cut down in the floodplains of the Animas and La Plata Rivers. 
Reclamation's surveys found bald eagles avoid areas where human disturbance is greatest. 

EFFECTS OF THE ACTION 

Factors to be Considered 

Th.e Service believes that water depletions are a major factor contributing to the red.uctions in the 
populations ofthe Colo~~ pikeminnow and ~rback suc~er. Other major fa~tors include 
tmpacts ofdams, competition from and predation by nonnative fishes, changes m flow and 
t~ture ~e~es, ind c~ges in river ch~cl (which are also relatc?d to w~er depletio~).
TheSe reductions m population and loss ofhabItat have caused the Servtce to list these species as 
endangered and to implement progI1l!llS to conserve the species. " The operation ofNavaJo Dam 
to mimic the naturalliydrograph by followj.qg the San Juan River flow recommendations, as a 
conservation measure,·is expected to provide flows needed for the survival and recovery ofthe 
. Colorado pikeminnow and razorback sucker. However, until a biolo~cal response is detected 
according to the criteria that will be "developed by the Biology Conuitittee, tllis will not be 
known. 

http:followj.qg
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Analyses for Effects of the Action 

Water Quantity 

Water depletions cause discrete, identifiable, additive, adverse impacts to the Colorado River 
endangered fishes. AB shown in the following flow analysis, the action subject to consultation 
will cause flow depletions that alter baseline flow regimes. The pro~scd action will result in a 
new average annuaJ. depletion of57,1001.-2 acre-feet ofwater from the San luan River- at Four 
Com~. Depletions are greater upstream ofFt?ur Comers before ap. return flo~s enter the San 
luan River. Between the confluence ofthe Animas and La Plata Rivers depletions could be up to 
80,700 acre-feet/year. The implementation of the San loan River flow recommendations, and 
m04eling sh9!Vs that the minimmp flow targets for enda!'tg~ fishes will be m~ !Jllder ~l 
I!rojcct conditions. The hydrolOgical analysIS ofthe project IS based on the conditions WIth the 
flow recommendations in place. Table 7 and Figure 2 show modeled flow conditions at 
Shiprock, New Mexico, . wIth and without the proposed project for the period 1929-1993. The 
greatest reduction in flows occurs during SeIJtember wnen -trui:ximum mean monthly flows are 
feducedby less than 9 percent. During the Oriest conditions (minimum mean monthly flows), 
there is no change in flow conditions at Shiprock because the project would not be pumping 
water from the Animas River under these cOnditions. Table 8 and Figure 3 show mooefed flow 
conditions at Four Corners for the 1929-1993 period. The greates~ re3.uction in flows at Four 
Comers is in June when the minimum mean monthly flows are reduced by more than 13 percent.
The Figures show that there is some reduction in spring peak: flow, but there is still a mimicry of 
a naturill hydro graph. Table 9 compares the following flow scenarios with the flow 
recommendations: pre-Naycyo Dam conditions (1929-.1961), post-Navajo D~ conditions 
(1962-1991), current conditions (the amount ofwater m the nver today), Animas-La Plata 
~ject envuomnental baseline (includes water for projects that have compl~ted section 7 
consultat!on),. and conditions with the Anim3;:S-La Plata Project in place. With the Animas-~a 
Plata Prnj~t m place, the flow ~mmendatio~ ean be I.D.et. Th~ are only small c~an&es m 
flow conditions between the envtronment baselme and WIth the Animas-La Plata Project m place. 

lll,439 acre-feet/year is an existing depletion by the City ofl!ur-ango. 
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SHIPROCK AVERAGE MONTHLY FLOW 
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Figure 2. Average monthly flows at Shiprock, New Mexico, with and without the Animas-La Plata 
Project for the modeled period 1929-1993. 
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FOUR CORNERS AVERAGE MONTHLY FLOW 
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Figure 3. Average monthly flows at Four Comers, with and without the Animas-La Plata Project 
for the modeled period 1929-1993. 



Table 9. San Juan River Flow Statistics by Flow scenario for the period 1929-1993 13 

Summary of Flow Statistics for San Juan River at Four Comers, NM for Pre-and Post Dam Historic Flow Current Development Level and Current With ALP Project 

Pa.ratIleters Pre-Dam 
1222-1221 

Average Peak Daily Runoff - CFS 12,409 
Average Runoff - Acre-feet 1,263,890 

Peak>10,OOO - frequency 55% 
Peak>8,000 - frequency 67% 
Peak>5000 - frequency 91% 
Peak>2,SOO - frequency 100% 
AF>I,OOO,OOO - frequency 55% 
AF>750,OOO - frequency 67% 
AF>5,OOO,OO - frequency 91% 
AF>10,000 CFS for 5 days - frequency 39% 
AF>8,OOO CFS for 10 days - frequep.ey 45% 
AF>5,OOO CFS for 21 days - frequency 64% 
AF>2,500 CFS for 21 days - frequency 100% 
Maximum years between flow events for minimum duration 
Peak>10,OOO for 5 days 4 
Peak>8,O.QO fer 10 days 4 
Peak>5000 for 21 days. 4 
Peak>2,SOO for 10 days 0 
N on-cortected Perturbation 12% 
Average Date of Peak 31-May 
Standard Deviation of Peak 23 
DayS>10,OOO CPS 14 
Days>8,OOO CFS 23 
DayS>5,OOO CPS 46 
Days>2,500 CFS 82 
Meets Rec·ommendation 

Note: Values in bold indicate non.r.compliance with Standard 

Post-Dam 
1262-1221 

6,749 
891,712 

20% 
37% 
53% 
90% , 
40% 

' 47% 
67% 
13% 
17% 
37% 
83% 

14 
7 
7 
1 

27% 
01-Jun 

3S 
3 
8 

28 
67 

Current 
Con!;!ition 

9,803 
968,296 

42% 
75% 
94% 

100% 
42% 
58% 
72% 
29% 
43% 
60% 
94% 

9 
6 
4 
1 

20% 
05-Jun 

12 
5 

14 
38 
63 

Yes 

ALP 
Baseline 

8,822 
876,681 

38% 
60% 
75% 
98% 
32% 
51% 
66% 
29% 
42% 
58% 
86% 

9 
6 
4 
1 

20% 
03-Jun 

13 
4 

13 
33 
57 
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Water Quality 

Irrigated agriculture is no longer part of the Animas-La Plata Project, therefore, impacts to water 
quality from leaching ofcontaminants from irrigation are no longer antici~ated impacts 
associated with the proposed project. However, water depletions cause existing contaminants to 
become more concentrattxl 

Potential heavy metal and/or selenium contamination in the Animas River could be transported 
to the newly created Ridges Basin Reservoir and bioaccumulation in the food 'chain could occur. 
Ridges Basm Reservoir could expand the food base for winte~ bald eagles when it is not 
covered with ice. Studies conducted indicate mercwy and selemum levels could impa,ct eaglesif 
they bioaccumulate throu~ the-food chain and contaminate fish that bald eagles may feed on. 
Selenium concentrations m soil and water samples may be ofconcern, but concentrations in fish 
tissue did not indicate levels high enough to affect fish-eating birds. 

Physical Habitat 

Water depletions during spring runoff affect 'physical habitat in several ways. High spring flows 
are very Important for cre~ting aI!d main~g.complex channel geomorph~logy and suitable 
spawnmg sUbstrates, and In creating and proViding access to off-channel habitats. Adi6~te 
summer and winter flows are important for providing a sufficient quantity of preferred itats. 
The flow targets outlined in the San Juan River flow recommendations are designed to provide 
sufficient sprmg flows to create and maintain important habitats including: cobble bar 
construction; scouring of fine sediment from the mterstitial spaces from the cobble so it is 
suitable for spawning; flushing sediments from backwaters; maintaining channel complexity; 
overbank flows to provide nursery habitat for razorback sucker; and appropriate water 
temperatures for spawning. 

Biological Environment 

Research to date on the San Juan River does not indicate that implementation of the flow regimes 
outlined in the San Juan River flow recommendations will reduce numbers ofnonnative fishes. 
Implementation ofphysical means to prevent escapement ofnonnative fishes from Ridges Basin 
Reservoir is ..part of the proposed pr~ject, therefore, there would not be a contribution of 
nonnatives fishes to the San Juan River from this newly created water body. 

Riparian Habitat 

While the project will change river flows in the Animas River and potentially in the La Plata 
River, studies show that these changes are not great enou~ to affect the riparian habitat (McKee 
et al. 1995). Also, Reclamation has incorporated bypass Bows into the operation of the project to 
promote natural recruitment ofcottonwood trees along the Animas River. 

Species and.Critical Habitat Response to the Proposed Action 

The operation of Navajo Dam to mimic the natural hydrograph by following the San Juan River 
flow recommendations will result in flow patterns similar to those that occurred prior to 1962. 
The Animas-La Plata Project would cause water depletions to the San Juan River; however~ the 
target flowS outlined. in tlie flow reoommendationswould still be met with operation of-the 
proposed project. Therefore, the anticipated response ofthe' Colorado pikeminnow and the 
I3ZC?rback su~~er woul~ be increase<! population s~ze. The .S.ervi~ annc.ipates the reSpol}Se of 
desIgnated cntical habitat would be unproved habitat conditions, mcludmg clean spawm:ng bars, 
more backwater habitat, and the maintenance ofchannel complexity. 

Th~ Service anticipat~ that the bald eagle pop'ulation in, the proj~t area 'Wo~ld remain the same 
or mcrease due to an mcreased food base proVided by Ridges Basm ReservOir. Bald eagle 
habitat along the Animas and La Plata Rivers is not anticipated to be affected by the proposed 
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project. The Service is concerned that bioaccumultation of trace elements in bald eagle food 
Items in Ridges Basin Reservoir may impact birds that select food items from 'the reservoir. 
However, Reclamation will develop and nnplement a monitoring program for potential adverse 
bioaccumulation oftrace elements. Ifthe monitoring pro~ identiffesa problem with trace 
elements, Reclamation will develop and implement an action plan to minimize impacts to bald 
eagles. 

CUMULATIVE EFFECTS 

Cumulative effects include the effects of future State, tribal, local, or priv~te actions that are 
reasonably certain to occur in the action area considered in this biolo~cal ~inion. Future 
Federal actions that are unrelated to the proposed action are not conslaered m this section 
because they require separate consultation pursuant to section 7 ofthe Act. 

eoalbed Methane Development 

The San Juan Basin in southwestern Colorado and northwestern New Mexico is rich in coalbed 
methane and development of this resource has increased fclPidly in the last ten years. There are 
currently more than 3,000 coalbed methane wells in the San Juan Basin in the Fruitland coal 
formatio~. 9urren~ly, one well per 3~0 acres is allowe4; 1!owev~. the industry has re~ently filed 
two applIcations Wlth the Colorado 011 and Gas COmmISSion to mcrease the :well spacmg to one 
well per 160 acres. Ifthese are approved, potentially more than 700 additional wells may be 
drillcil, approximately 250 could occur on private or State land. 

Coalbed m.e~!lIle d~velopment requit:es the extraction ofgroundwater to if!:duce gas flow. ~ 
study was lDltiated m 1998 to determme the effects of groundwater extraction fi:Om the Frwtland 
formation. The study is·called the 3M Project (mapping, modeling, and monitoring) and it is 
being conducted by the Colorado Oil and Gas Conservation Commission in cooperation with the 
Southern Ute Indian Tribe, the Bureau ofLand Management, the Forest Service and the industry. 

Recent data show that coalbed methane wells located within 1.5 miles ofthe Fruitland coal 
formation outcrop Oocated in the northern region of the San Juan Basin) are in hydraulic 
communication with the shallow groundwater system at the outcrop. The hydraulic 
communication is likely to extend d~er into the basin in the northern region of the San Juan 
Basin than in other areas ofthe Fruitland formation. In general t,erms, groundwater produced 
from near-outcrop coalbed methane wells is recent recharge water that would, under pre-coalbed 
methane conditions, discharge to local rivers and ultimately provide flow to the San Juan River. 

Coalbed methane wells occur on Federal, State, tribal, and private lands. The BLM is currently
preparing an BIS to address coalbed methane development on the Southern Ute Indian 
ReservatIon and they are also preparing a separate EIS to address coalbed methane development 
on Federal lands. Water depletions associated with coalbed methane develoJ>ment on tribal and 
Federal lands will be addressed during future section 7 consultation with the BLM. There will 
not be future section 7 consultations for coalbed methane development on private or State lands 
ifthere is no Federal action associated with the wells. Therefore, water depletions associated 
with coalbed methane development on 'private and State lands are considered a cumulative effect 
that is reasonably certain to occur withfu the Animas-La Plata Project action area. 

The 3M Project is using a ground water model and a reservoir model to determine water budgets 
and th~fore,.depl~ons associate<! with coalbed methan~ develo~ment. The ~und water. 
modellS relatively SImple, accounting for groundwater discharge from the FrUItland formatIon. 
The reservoir model is much more complex, as it incorporates two'jlhase flow characteristics of 
the geologic ~d hydrologic reservoir of the Fruitland formation. One of the intended uses is to 
predict potential ~pacts from ~11 dril~ing and to quantify the current overproducpon ofwater 
m the northen portion of the basin. PrelimiD.ary results ofthe ground water model IS the best 

. scientific information available to date. Results of the reservOIr model are not yet available. The 
preliminary results ofthe groundwater model show that prior to coalbed methaD.e development, 
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the Fruitland fonnation discharged approximately 280 acre-feet/year to the San Juan River. 
Conside~ current conditions where the wells are extracting approximately 1,200 acre-feet per 
year in the near-outcrop areas, the 280 acre-feet ofrecharge at the outcrop Jiave been effectively 
cut off from dischargjng to the rivers. The worst case scenario may see a reversal offlow, where 
~e rivers and alluviil ~uifers provid~ the water to the coalbed methane well~. Depletions as 
higIJ. as 2,000 acre-feet/year are pl~lble, as a ,,:orstcase. A10st water deplettons come from the 
wells north of the Soutliem Ute Indian Rese!"Bf:ion. ~proxtmately 25 percent.ofthe coalbed 
methane development north of the Reservation IS on Federal lands. Therefore. Ifone assumes 
the worst cas~ scenario. current and future depletions from State and private lands could deplete 
7S percent of the 2,OOOacre-feetlvear or 1,500 acre-feet/year. New wells would deplete some 
number less than 1,500 acre-feetfyear. since existing wells currently deplete some ofthis total 

The RiverWare model, which is used to evaluate hydrologic conditions on the San Juan River 
and its tributaries. requires a defined project to detennine project com.patibility with the San Juan 
River flow recommendations. Because future coalbed methane development on State and private 
land.is not a defin~ project ~d the depletio~ associated with. it are relatively small an~not 
specIfically quantificil, the RiverWare modelts not an appropnate tool to use to determme.the 
com.patibilitywith the flow recommendations. However. on May 21, 1999, the Service issued a 
biological opinion that addressed the impacts of future Federal projects that individually involve 
small water Clepletions that total 3.000 acre-feet/year. It was determined in this biological 
opinion that these small depletions would not diminish the c8}Jability of the system to meet the 
flow levels, durations, or frequencies outlined in the San Juan River flow recommendations. 
While the coalbed methane development on State and private lands was not addressed in the 
small depletion biological opinion, because this development does not involve future Federal 
actions, coalbed metliane development does involve small individual depletions similar to the 
projects ad~essed by the smal~ depletion biological opinion. Therefore. the Service col;lcludes 
that an additional future depletion ofless than 1,500 acre-feetlyear from the San Juan River 
associated with coalbed methane development on State and pnvate land, would not significantly 
impact the ability to met the San Juan River flow recommendations. 

Future section 7 consultations in the San Juan River Basin will need to consider the cumulative 
effects ofcoalbed methane development on State and private land using the best scientific 
infonnation available to detemrine the water depletions associated with development. 

Bald Eagles 

The Service anticipates that future development ofprivate propew in the floodplain of the 
Animas and La Plata Rivers could impact bald eagle habitat. Habitat could be affected by 
removal ofall age classes ofcottonwood trees and by increase human disturbance. 

CONCLUSION 

After reviewing the current status of the Colorado pikeminnow, razorback sucker, and bald eagle, 
the env4"onmental b.~eline for tl?-e acti<?n ar~ the ~ffects ofthe proposed action and t!te 
cumulative effects1 1t 18 the Servtce's biolOgIcal opInlon that the Animas-La Plata ProJect, as 
described in this biological opinion, is not likely to jeopardize the continued existence of the 
Colorado pikerninnow or razorback sucker, and the proposed project is not likely to destroy or 
adversely mo4jfy designated critical·habitat. The Servtce alsO concludes that the pro~sed 
project is not likely to Jeopardize the continued existence of the bald eagle. This conclusion is 
based on the descnption of the ~PO$ed action contained in this biolOgIcal opinion, with full 
implementation of the conservation measures. . 

INCIDENTAL TAKE STATEMENT 

Section 9 of the Act and Federal re.&11lation pursuant to section 4(d) of the Act prohibit the take 
. ofendangered and threatened specIes, respective!~ without a special exemption. Take is defined 

as to harass, harin, pursue, hunt, shoot, wOund, kill, trap, capture or collect, or to attempt to 
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enga,&e in any such conduct Hann is further defined by the Service to include sigpificant habitat 
mOdification or degradation that results in death or injUfj' to listed species by sigIiificantly 
impairing essential behavioral patterns including breediri.g, feeding, or sheltering. Harass is 
defined by the Service as intentional or negligent actions that create the likelihood of injury to 
listed species to ~uch an extent as to significantly disrupt normal behavior patterns which 
include, but are not limited to breeding, feeding or sheltering. Incidental take is defined as take 
that is 4tcidental to, and not th~J?urpose of, the ~g out ofan otherwise lawful activity. 
Under the terms ofsection 1(b){4} and section 1(0)(2), taking that is incidental to and not 
intended as part of the agency action is not considered to be prohibited taking under the Act 
provided that such taking is m compliance with the terms and conditions ofan incidental take 
statement 

Incidental take is considered with full implementation of the conservation measures outlined in 
the description of the proposed action and considering the cumulative effects. The Service does 
not anticipate that the proposed Animas-La Plata Project will incidentally take any threatened or 
endangered species. 

REINITIATION NOTICE 

This concludes formal consultation on the proposed Animas-La Plata Project. As provided in 50 
CFR sec. 402.16, reinitiation of formal consultation is required where discretionary Federal 
a&ency involvement or control over the action has heen retained (or is authorized by law) and if: 
(I) the amount or extent ofincidental take is exceeded; (2) new information reveals effects of the 
agency action that may affect listed species or critical hat>1tat in a manner or to an extent not 
considered in this opini~n; (3) the:: agency' ~ction is.subsequently m~fied .in a !ll!ffiIler that 
causes an effect to the listoo ~ecles or cntical habitat not considered m this oplmon; or (4) a new 
species is listed or critical habitat designated that may be affected by the action. 

Because Reclamation has committed to operate Navajo Reservoir to benefit endangered fishes as 
a conservatiol} measure,. th~ Service wgula. ~nsider the inability to met the flow 
recommendations as a SIgJ;1ificant modification of the conservation measure that would affect the 
Colorado pikeminnow and razorback sucker and their desigtl!ted critical habitat on the San Juan 
~ver. Therefo/e, upon comp!eti<?n ofthe Navajo ~eservolf EIS, the Serv!ce in coordination . . 
With Reclamation Will determme If the San Juan River flow recommendatIOns can be met. IfIt IS 
determined that the flow recommendations cannot be met, Reclamation is required to reinitiate 
section 1 consultation on the Animas-La Plata Project. 

Following the San Juan River flow recommendations is ex~ted to result in a positive 
population response for the Colorado pikeminnow and razorback sucker in the San Juan River. 
Ifa positive PQpulation response for both species is not realized as measured by the criteria 
devel01>ed by Reclamation.within the next year, this would be considered new mformation that 
may affect lIsted species or critical habitat In a manner or to an extent not considered in this 
opinion. Therefore, if the flow recommendations do not result in a positive population response, 
Reclamation will be required to reinitiate section 7 consultation. 
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cc: 	 BR, Salt Lake City 
BR,Dunmgo
FWSIES, Denver RO 
FWSIES, Grand Junction 
.FWSlBS, Albuquerque FO 
FWSIES, Albuqu~ue RO (Attn: San Juan River Basin Recovery Implementation 

Program coordinator)
Area Director, Bureau ofIndian Affairs, PO Box 26567 , Albuquerque, New Mexico 

87125-6567 
Jessica Abedy, Abetly, Nordhaus, Halto~ Taylor, Taradash & Frye, 500 Marquette 

Avenue Nortli W~ Suite 1050, Albuquerque, New Mexico 87102 

President Rodger Vicenti, Jlcarilla Apache Indian Tribe, PO Box 507, Dulce, New 


Mexico 87528 . 

Ernest House, Chairman, Ute MQuntainUte Indian Tribe, General Delivery, Towaoc, 

Colorado 81334 . 
JolniBaker.Chairman, Southern Ute Indian Tribe, P.O. Box 737, Ignacio, Colorado 

81137 
Kelsey Begaye, President, The Navajo Nation, Presidents Office, PO Box 9000, Window 

Roc~ Arizona 86515 
Dan Israel, 6403 East Willow Spring Lane, Cave Creek, Arizona 85331 
Scott McElroy, Greene, Meyer & McElroy, 1007 Pearl Street, Suite 220, Boulder, 

Colorado 80302 
Stan Pollack, Special COWlSel for Water Rights, Navajo Nation Department ofJustice, 

P.O. Box 2010, Wmdow Rock, Ariiona 86515 

PSGelattFBORl.wpd:061900 
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bee: 	 AESIfE, Washington D.C. 

FWSIEA, Denver RO (Attn: David Redhorse) 
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