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The Central Arizona Project was authorized without the benefit of

fish and wildlife feasibility grade reports on many of the project

features. The following reports and letters of comment have pro

vided most recent input concerning fish and wildlife features of

the project: Granite Reef Aqueduct, Granite Reef Division, Novem

ber 21, 1969, initial detailed report; Salt-Gila Aqueduct, Pinal

Division, March 31, 1967, detailed report; Tucson Aqueduct (Colo

rado Source), Tucson Division, September 27, 1966 report; Orme Dam

and Reservoir, Maricopa Division, February 23, 1967, Initial

detailed report; Buttes Dam and Reservoir, Pinal Division, Febru

ary 20, 1959, prel iminary report, and Apri 1 18, 1963, supplemental

report; Charleston Dam and Reservoir, Tucson Division, May 1947,

prel iminary report; and Hooker Dam and Reservoir, Upper Gila Divi

s ion, February 19, 1964, reconna i ssance report.

Project purposes are to provide supplemental water to central

Arizona and western New Mexico, provide flood control, conserve

..-~.~.
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and develop fish and wildlife resources,and enhanc~ recreation.

The Colorado River \fill provide·the principal sour.ce of supple-

mental water for Arizona.

The average annual Colorado River water divers ion will be 1,200,000

acre-feet with an estimated variance of 0.38 million acre-feet to

design capacity of 2.2 mill ion acre-feet. Additionally, floodflows

from the Salt, Verde, Gila, and San Pedro River systems will be

captured and developed for project purposes.

Project features include a pumping facility on Lake Havasu near

Parker Dam, four aqueducts, four reservoirs, water distribution

systems, and two power generating stations, one off-site of the

project.

The conveyance system will carry Colorado River water from Lake

Havasu through Granite Reef Aqueduct to the proposed Orme

Reservoir and thence to the Salt-Gila Aqueduct. TheSalt-Gila

Aqueduct will originate at the Granite Reef terminus and continue

to the Marana ~eservoir, near Marana, Arizona. The Tucson Aque-

duct will begin at that point and carry water to a terminal point

north of Tucson. The San Pedro Aqueduct, originating,at Charleston.c..-

Reservoir on the San Pedro River, will convey San Pedro River water

to Tucson.

;,

-------;,
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Four reservoir.s are proposed for construction: Orme Dam and

Reservoir, located at the confluence of the Salt and Verde Rivers

in Maricopa County, Arizona; Buttes Dam and Reservoir on the Gila

River near Florence, in Pinal County, Arizona; Charleston Dam

and Reservoir on the San Pedro River in Cochise County, Arizona;

and Hooker Dam and Reservoir on the Gila River in Grant County,

New Mexico.

I rrigation distribution systems will be constructed to convey

project water to existing crop~ands~ Engineering data concer~ing

these distribution systems have not been made available to the

Fish and Wildlife Service.

The area of influence on fish and wildlife is generally within

the dra inage area of the Gil a Rive," f rom above Pa inted Rock Dam

in Arizona to the upper reaches of the Gila River in southern New

Mexico. A limited area along the mainstem of the Colorado River

also is involved.

The attached substantiating report assesses the effects of the

project on fish and wildlife over a lOO-year period of analysis.

It presents details of project plans as currently known, an evalu

ation of project effects on fish and wildlife, needs and opportuni

ties for mitigation or enhancement for fish and wildlife, and

requirements for additional studies.
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Since its inceptIon, there has been a realization that the Central

Arizona Project would have significant impacts on fish" and wild

life resources. Therefore, the project authorization has included

conservation and development of these resources as project pur

poses. Several specific features have been included in the project

by the Bureau of Reclamation to meet fish and wildlife resource

needs. Briefly, these include:

A program of research and monitoring to evaluate environmental

impacts including project effects on fish andwildl ife habitats

and resources.

ConstriJction of one warmwater and two coldwater fish hatcheries

at sites not yet selected. Presumably the hatcheries would

be located at the project reservoirs to take advantage of

the dependable water supply available from these Jaci 1ities.

Development of five lO-acre warmwater fishing lakes with public

access and use facilities. These lakes would be unlined unless

sites with impervious soil cannot be found. Flow-through water

systems connected to the aqueducts would be provided.

Fencing of the rights-of-way for the Granite Reef and Salt

Gila Aqueducts for public safety and livestock and wildlife
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protection where needed. Special fencing will be provided In

particular problem areas such as migration routes or concen

trationareas for big game.

Adaptation of bridges, culverts, and overchutes to use as

game crossings on big-game migration routes.

Installation of escape facilities in the aqueduc~s to reduce

the incidence of drowning of entrapped wildlife.

Construction of 17 off-aqueduct water catchment basins to

draw big-game animals away from the aqueducts.

Installation of 35 small, oasis-type, watering stations

along the Granite Reef Aqueduct. These also are intended to

provide an alternate source of water for wildlife.

The above project measures will provide some degree of mitigation

for fish and wi Idl Ife losses and, in some cases, wi 11 yield bene

fits. However, there remain numerous areas of concern where losses

still will occur or where fish and wildlife species and their habi

tats will be adversely affected.

•
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There is insufficient ·information on,,.downstream releases
,'-j . ",

Orme Reservoir. These fisheries will not be self-sustaining but

waters.

Granite Reef and Salt-Gila Aqueducts. Fish will enter the Granite

will be continually replenished by. introductions from the source

7

Reef Aqueduct from the Colorado River and the Salt-Gila Aqueduct

from the Granite Reef Aqueduct as well as from water released at

voi rs.

eries. A limited amount of fishing also should be possible in the

level of tailw~t'er fisheries is expected at Orme and Hooker Reser-

the warmwater type except at Hooker Reservoir where a coldwater

quate for fIsh survival. Reservoir discharges from Orme and Hooker

Dams are expected to be cold enough for maintenance of trout fish-

the four project reservoirs. The reservoir fisheries will be of

fishery, while the proposed releases from Buttes Dam appear inade-

from Charleston Dam fora quantitative assessment. of the tai1water

fishery should be successful. Theestabljshment of a significant
;~.;~>

success. Add It iona 1 fish ing water a1so will become ava il ab1e at

quire annual stocking to maintain desirable 1eve1~ of fishing

Project lakes, reservoirs, and two segments of the aqueduct system

will provide increased opportunities for public fishing. The five

lO-acre fishing lakes to be constructed in conjunction with the.

Gran i te Reef Aqueduct wi 11 become new fishing sites but w(ll re-



•

8

The adoption of enhancement measures described in the attached

~'!Jbsdntiating report \'Jould add measurably to project fishing bene-

fits. Such enhancement measures would include fisherman access to
~

the aqueducts and pumping plants (except the Bouse Hill Pumping

Plant); 'additional access to Orme, Buttes, and Charleston Reser-

voirs; and selective clearing of timber in reservoir areas or the

installation of artificial reefs if the reservoirs are cOmpletely

cleared. Costs associated with these enhancement measures would

be subject to the cost-sharing provisions of the Federa'l Water

Project Recreation Act (79 Stat. 213).

The project reservoirs also will have their adverse effects. They

will inundate and modify stream reaches, thus reducing a type of

natural resource which has become unique in much of Arizona. The

streams to be impounded have aesthetic and recreational qualities

which are becoming increasingly rare. Even though the reservoirs

wi 11 offer opportun it ies for mass pub1ic use, they will do so at

the expense of an environmental type that is irreplaceable.

Of concern a1soi n the probable impact of the project on endangered'

fish and wi ldl ife. Four species 1istedin the IIUnitedStates List

of Endangered Fauna ,II May 1974, the Gila ~opminnow, Mexican duck,

Yuma clapper rail, and the southern bald eagle, occur within areas

•
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that will be impacted by project construction and cou.ld be ad

versely affected.

Gila topminnows are in the Gila River upstream from the Buttes

Reservoir site and in tributaries to the San Pedro River on which

Charleston Reservoir is to be constructed. Even though the proj

ect works may not directly affect this minnow~ itis likely .that

there will be increased competition from migrating .fish produced

in the reservoirs.

Mexican ducks occur along the upper Gila River in the vicinity of

the Hooker Dam site and along the Babocomari River which will be

affected by loss of habitat at the San Pedro Aqueduct crossing.

In both areas critical habitat will.be reduced Q.r degraded.

Habitat or potential habitat for the Yuma clapper rail exists

along the Salt River in the vicinity of the Granite Reef Aque

duct crossing, at the existing Picacho Reservoir which will serve

as a retention area for CAP water, and at the Orme Reservoir site.

Any destruction of marsh vegetation in these project areas would

hamper efforts to preserve and .also stimulate the recovery of

this species.

Orme Reservoir will directly affect two nest sites of the southern

bald eagle. One nest occurs in a tree that will be destroyed by

---.:
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clearing of the'conservation pool. This nest was inactive in 1975.

The s(:cond ne~;i., success:'ul1y used in 1975, is in a tree on the

Verde River arm 'of the reservoir site. It will be within the flood

pool. In addition to these direct effects, all eagles ,in the area

will suffer from the loss of riverine environment which is their

normal nesting' and foraging habitat.

There also are a number of other fish and wildlife species, whose

existence may be in jeopardy, occurring within the project area

and subject to environmental changes wrought by the project. These

include threeraptors classified as "peripheral": the zone-tailed

hawk, the gray hawk, and the black hawk; and species of 'fishes,

amphibians, reptiles, and birds considered by the States of Arizona

and New Mexico to be threatened within their respective states.

It is evident that implementation of the project will result in

a conflict with the Endangered Species Act of 1973 (87 Stat. 884).

This Act provides that all Federal departments and agencies shall

seek to conserve endangered species and threatened species and

shall uti1ize.their authorities 1n furtherance of the Act. Further~

more, all Federal departments and agencies are to take such action

as is necessary to insure that actions authorized, funded, or

carried out by them do not jeopardize the continued existence of

threatened species. The presence of endangered species or criti

cal habitat for these species within several areas that will be

I'

,0



has updated the recommendations contained in previou5 reports on the

-

,_.~.--..

To facilitate identification the recommendations are pre-..

In accordance with a pro"ision of the contract under which this

planning.

require special attention. There is 5erious question that plans

be given to the selection of alternative reservoir locations.

Orme Reservoir would be far less destructive to fish and wildlife

o

Reservo irs shou 1d be thorough 1y exam ined prior to the f i na 1iza-

t ion of pro] ect plans.

In view of the' severe and irreversible impacts on the environment

if it were relocated to a site or sites on nonperennial streams.

l

AdVance Planning Study was conducted, the Fish and Wildl ife Service

represent the Fish and Wildlife Service's contribution to project

Central Ar.izona Project. These updated recommendations together

at Orme, Charleston, and Hooker Reservoirs, consideration should

with certain additional proposals developed during the present study

third to recommendations of general scope..

are set forth below. They sup€:rsede all prior recommendations and

for certain pro]ectelements can be legally finalized until con-

sented in three sections; the first pertaining to the project water

flicts with the endangered species program are resolved.

Similarly, all possible alternatives to Charleston and Hooker

affected by project construction will lead to problems which will

conveyance system, the second to the project reservoirs, and the
t ~

Section I. Conveyance System

I.' Studies should be conducted to determine the extent of

fish losse~ res:ulting from aqueduct pumping operations

in order to assess the need for protective ·fish screening
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of project pumps. To allow for assessment of these im

pacts, a-rings should be installed in the aqueduct walls

to perm it samp1ing .d th a fyke net. To perm i t samp1ing

at various flow rates a series of three O-rings placed

at four-foot intervals downward from the maximum flow

line .would be needed on each side of the canal. Such

structures should be installed near the Buckskin Moun

tain Tunnel outlet and in the reversible canal near

Orme Dam. Each installation should be immediately down

stream of an aqueduct bridge crossing for ease of access.

Cost of these installations is estimated at $1,000 and

should be assigned as fishery mitigation costs. Sampling

should be continued through the first year of operation.

This study should be conducted by the Arizona Game and

Fish Department using criteria developed cooperatively by

that State Department, the Bureau of Reclamation and the

Fish and Wildlife Service. The cost of this study is

estimated at $20,000 and is considered a mitigation

feature.

2. Provision should be made for screen installation at the

pumps should tKe above study indicate a need for ~hese

protective devices. The screens should be of a design

agreeable to the Arizona Game and Fish Department and

Fish and Wildlife Service •

..

~.:.
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The Tucson and San Pedro Aqueducts, which will be closed

pipe~l ine systems, should be screened to prevent fish

losses. Screening of these systems would cost an esti

mated $19,800 for the Tucson Aqueduct and $3,300 for the

San Pedro Aqueduct. These costs would be fishery miti

gation costs.

A fish salvage plan should be developed to prevent fish

losses during periods of aqueduct dewatering. The plan

should be developed cooperatively by the Bureau of Recla

mation, Arizona Game and Fish Department, and the Fish

and Wildlife Service. Costs of this operation are esti

mated at $10,000 per dewatering based on a three-year

period of operation between dewatering. These costs

should be assigned as fishery mitigation costs.

The banks of the protective dike for the intake structure

should be modified to provide near-level fishing areas

along its perimeter thus improving fishing access. These

areas, to be built from materials removed during construc

tion of the Buckskin Mountain Tunnel, should b~ placed

along the dike perimeter at400-foot intervals. Any costs

incurred should be considered as enhancement.
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7. The five 10-acre lakes.included in project plans for fish

ery enhancement should be built close to the aqueducts

. so that water delivery and return systems could utilize

gravity flow. The lakes should be located near the pump

ing plants except the Bouse Hill Pumping Plant. Specific

locations would be determined through cooperative studies

by the Arizona Game and Fish Department, the Fish and'

Wildlife Service, and the Bureau of Reclamation at the

time of detailed project planning for' the appropriate

aqueduct reach. The lakes should be managed and admin

isteredby the Arizona Game and Fish Department for fish

ery purposes under the terms of a General Plan.as provided

in Section 3 of the Fish and \.Jildl ife Coordination Act.

The lakes and peripheral lands should be developed as

described in the attached report. The estimated project

cost associated with the five lake developments would

amount to about $350,000, based on 1975 prices. Annual

OM&R costs would be about $20,000.

•
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Fisherman access should be pr9vided at all pumps except

the Bouse Hill Pumplng Plant as specified in the attached

report. The estimated cost is $1,000 per access point,

ora total of $5,000. Annual OMS?, costs are estimated

to be $500. This access development is an enhancement

featute.

6.

;'.
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8. The stocking program for these lO-acre lakes should be

developed as explained in the attached report. Costs

.ofproviding the necessary channel catfish are estimated

at $2,000 for capital construction and $100 annually for

OM&R. The cost of providing bass is estimated at $2,500.

This program is a project enhancement feature.

9. To prevent unnecessary disturbance of the great blue

herons on Heron Island during the period of n~sting and

young rearing, the Bureau of Reclamation should restrict

construction of the inlet causeway in Lake Havasu to the

months of August through February.

10. Location of the temporary transmission line to be placed

through a bighorn sheep lambing area in Buckskin Mountains

should be coordinated with the Fish and Wildlife Service

and the Arizona Game and Fish Department.

11. The Bureau of Reclamation should cooperate with the Soil

Conservation Service in funding the additional study

needed to assess the impact of CAP detention dikes and

open aqueducts on downs lope wi 1d1i fe habi tat. Th is

should be a project responsibility •
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12. Should the above studies indicate a significant loss of

habi t,'these losses should be mitigated through re

distribution of runoff downslope of the aqueduct or by

inclusion of individual bverchutes as originally planned.

Wildlife habitat upslope of the protective dikes that is

improved by increased water retention should be fenced to

exclude cattle and provision made to preclude vegetative

clearing. Itis estimated that up to 150 miles of fenc

ingwould be required for this mitigation feature. The

estimated first cost is $2,600 per mile, with annual OM&R

costs being $150 per mile.

14. Building materials for the protective dikes for the aque

ducts should be obtained from excavation of the aqueducts.

To minimize habitat destruction, disposal areas other than

dike locations should be located in cooperation with the

Arizona Game and Fish Department, the Fish and Wildlife

Service, and the Bureau of Land Management where lands

administered by this agency are involved.

15. Topsoil placement shou~d be required on all aqueduct

protective dikes to facilitate establishment of vegetation.

•
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16. Deerproof fencing should be provided along the aqueducts

in areas shown in Appendix I of the attached report.

Fencing should be chain link or an appropriate mesh-type

alternative with a minimum height of 84 inches. Fencing

would be most effective if placed along the top of the

aqueduct embankment at its outer edge. An estimated 360

miles of fence would be needed at a cost of about $15.800

per mile or a total cost of $5.688,000. Annual OM&R costs

are estimated at $10,000. These costs should be assigned

to wildlife mitigation.

17. Deer crossings to provide for the movement of mule deer.

bighorn sheep, and javelina over the aqueducts would be

required as a wildlife mitigation measure~ The exact

locations of these wildlife crossings should be deter

mined by field investigations by personnel from the

Arizona Game and Fish Department. the Fish and Wildlife

Service. and the Bureau of Reclamation at the time

detailed project plans are being formulated. All wildlife

crossings should be built with a minimum width of six

teen feet, fenced on both sides with deerproof fencing,

and their surfaces covered with a six-inch layer of earth--

of the same type as that found at either end of· the cross~

ings. The cost of the individual crossings, except for



19. The proposed 46 oases should be constructed as,discussed

in the attached report. General locations of these oasis

•
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those constructed for multipurpose uses, is estimated to

be $50,000. Annual OM&R costs per crossing are estimated

at $1,000.

The proposed 29 wi ldl ife watering catchments should be

constructed generally at the locations shown in Appendix 1.

However, the exact location and size of each facility

should be established on the basis of site examinations

to ensure that proper terrain is available with adequate

drainage areas to fill the catchments. The field investi

gations should be accomplished by personnel from the

Arizona Game and Fish Department, the Fish and Wildlife

Service, and the Bureau of Reclamation at the time of

detailed project planning. Drawings and specifications

for the catchment basins are provided in Appendix I I.

The catchments should be constructed as specified in the

attached report. These structures are estimated to cost

$10,000 per unit for a total cost of $290,000. OM&R costs

would bE, about $100 per unit per year for a total annual

cost of $2,900. These costs should be allocated to wild

life mitigation.

18.
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stations are shown in Appendix 1. Final locations should

be established by Arizona Game and Fish Department, Fish

and Wildlife Service, and Bureau of Reclamation personnel

after extensive topographic investigations and soil

analyses. The cost would be approximately $1,500 per

oasis if built at time of aqueduct construction. Total

costs for the oases. would be approximately·$6~,oOO.

Annual OM&R costs are estimated to be $700. These oasis

stations should be managed by the Arizona Game and Fish

Department for wildlife mitigation under terms of a

General Plan. Elimination of cross~drainage structures

combined with the need to keep animals away from the

aqueduct to cut down on drowning losses may lead to the

need for more oases. Project plans should provide for

this contingency.

20. A fringe of mesquite, ironwood, and paloverde has become

established along the upslope side of the old Florence

Casa Grande Canal. This vegetation should not be dis-

turbed by construction activities along the Salt-Gila

Aqueduct ..

21. .Any planned changes in operation of the Picacho Reser

voir due to project operation should be coordinated with
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23. The Tucson Aqueduct should be constructed as originally

planned paralleling Interstate Highway No. 10.

•

Planning for the Salt River Siphon also should be coordi

nated with the Arizona Game and Fish Department~ Fish

and Wildlife Service, and the Yuma ClapperRai 1· Recovery

Team to explore impacts and enhancement possibilities.

. the Ad zona Game and Fish Depa rtment and the Fish and

Wildlife Servic 0 to insure preservation of this unique

wildlife area and its critical habitat for the endangered

Yuma clapper rail.

25. All disturbed areas along the San Pedro and Tucson Aque

ducts should be seeded with native grasses and woody

vegetation. Project plans for these aqueducts are not

24. The. San Pedro Aqueduct should be routed outside the

riparian vegetation zone along the San Pedro River and

to a crossing on the Babocomari River which will not

adversely impact gray hawk nesting and foraging areas

along the river or areas which the Mexican Duck Recovery

Team determines to be important for that species.

22.
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well defined. Therefore, planting requirements should

be determined when routes, design specifications. and

methods of construction are known. /

Section II •. Project Reservoirs

26. O,r-me Dam and Reservoir not be constructed as proposed

and the Bureau of Reclamation use alternative sites(s),

located on nonperennial streams.

27. The Bureau of Reclamation sbould explore alternatives

for Charleston and Hooker Dams and Reservoirs which are

less destructive to fish and wildlife. These alternatives

should be explored in coordination with the Fish and I,.Jild

life ~ervlce, the appropriate State fish and game depart

ment, and other interested agencies. The examination of

possible alternatives should be based on the Principles

and Standards guidelines so that an adequate degree of

comprehensiveness is obtained.

28. StudJes should be conducted one year prior to construc

tion to determine the extent ,of fishery resources within

Buttes Reservoir site, the Charleston Reservoir site. and

on the Babocomari River in the vicinity of the proposed



30. In the event that one or more reservoirs arede,leted'

....
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aqueduct crossing. Study costs are estimated at $40,000

for the the Buttes site; $15,000 for the Charleston Reser-

voir site; and $5,00C' for the: Babocomari River~ The

Department and/or the Fish and Wildlife Service und~r a

with the Bureau of Reclamation and should be considered

study plan developed by these agencies in cooperation

studies should be conducted by the Jl.rizona Game and Fish

a project responsibility.

tat ion downstream of Buttes Dam.

hatchery facilities may be unwarranted. In this case,

fishery resources and immediately adjacent riparian vege-

In order to establish and maintain sport fisheries in

from project plans, construction of new warmwater fish

Buttes Reservoir an annual stocking program would be

this project with those of the International SalinitY

Control Project should be considered., .

the possibility of expanding existing warmwater hatchery

facilities or combining hatchery facilities required by

needed. Fish stocking requirements and costs are e,s

follows: 400,000 channel catfish and 400,000 northern

. provided at all times in order to maintain existing

29. Minimum flows of 50 cfs at Ashurst-Hayden Dam should be

31.
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pike at a total capital hatchery cost of ·$310,000 and

annual OM&Rcosts of $15,000. This prcgram should be

considered an enhancement feature.

32. .1 n order to obta i n opt imulll use of fishery resources at

Buttes Reservoir, an additional small boat-launching

facility should be provided. An access site near

Cochran is proposed. This access facility should be

a minimum-use structure, inc.luding a two-lane boat

ramp and parking area for about 25 cars. Costs of

this structure, an enhancement feature, is estimated

at $21,000. Annual maintenance and replacement costs

would be about $1,100.

33. An investigation should be undertaken at B~ttes Reser

voir to determine if changes are needed in 6ngoing fish

erymanagement program. Such studies should, be undertaken

during the first five years of reservoir. operation and

would be conducted by the Arizona Game and Fish Depart

ment and/or by the Fish and Wildlife Service. These

studies would be for enhancement purposes and would cost

approximately $100,000.
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.In order to avoid recreational confl icts, promote publ ic

safety, and realizE' full fishery benefits, Buttes Reser

voir should be zoned. Zoning may be temporal, i.e., use

restricted by certain times, or spatial, where certain

uses are allowed in certain areas.

Detailed raptor studies should be made on drainages in

which Buttes, Charleston, and Hooker Reservoirs would be

located. These studies, to be of two years duration,

would cost an estimated $125,000. They are considered

a project responsibility.

In order to avoid recreational conflicts, promote public

safety, and realize full fishery benefits, Buttes Reser

voir should be zoned. Zoning may be t~poral, i.e., use

r~stricted by certain times, or spatial, whe~e certain

uses are allowed in certain areas.

Detailed raptor studies should I::e made on drainages in

which Buttes, Charleston, and Hooker Reservoirs would be

located. These studies, to be of two years duration,

would ·cost an estimated $125,000. ' They are considered

a project responsibility.

;"-'-
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reefs should be instal led to serve· this purpose.

trees and shrubs should be retained in the conservation pool
/

area where such vegetation does not interfere with safety or

pertinent use facilities. If this is not possible, artificial

not, over time, be sufficient to retain an established fishery

resource. A pool of at least 200 surface acres with an aver-

The minimum pool of 200 surface acres at Buttes Reservoir may

age depth of not less than eight feet should be maintained In

order· to support a fishery resource.

34. To obtain additional fishing benefits at Buttes Reservoir,

35.

-.

• n $
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',"dian use, or fish end wildl ife conservation needs.

Signs should be posted as necessary to adequatelydesig

nate public-use areas as well as restricted' areas.

the Arizona Game and Fish Department under terms of a

River could prc-vide comparable replacement. It is en-

,
of ' acres of streamside land along the San Pedro

substitute habitat area will be re.quired., The purchase

General Plan as specified in Section 3 of the Fish and

•
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c.onstruction of Buttes Reservoir, the acquisition of a

Wildlife Coordination Act. Acquisition, development,

and 0&11 costs are consiidered a project respon~ibility.

be private land, and have a guaranteed water'source.

The are~ should be made available for ad~inistration by

visioned that the proposed area would have the potential

for or actually have similar habitat to that lost,

39. Lands acquired for the Central Arizona Project should be

made available for public use except where restrictions

are necessary for reasons of public safety; designated

38. To mitigate the loss of wildlife habitafresi.Jlting from

Section 'II. General Recommendations
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gat ion measures should be treated in the same manner as

26

hancement measures should be treated in the manner

ficial purposes of the project.

other project joint costs and allocated among the bene-

~

specified within the Federal Water Pr:oject Recreation

Act (79 Stat. 213) •

40. All capi ta 1 and OM&R costs assoc iated wi th proj ect mit j-

41. All capital and OM&R costs associated with project en-

•
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Part I. INTRODUCTION

The primary purpose of the Central Arizona Project (CAP) is to pro

vide supplemental water to central Arizona and western New Mexico.

The project area is generally located within the 50,900 square-mile

drainage area of the Gila River and its principal tribut?ries from

upstream of Painted Rock Dam in Arizona to the upper reaches of the

Gila River in southwestern New Mexico. However, it also includes

an extension to the Colorado River which is a major source of water

supply.

The major population areas to be benefited are Phoenixwitha 1970

population of 581,562 and Tucson with a population of26~,933.

Within the project area elevations range between 500 and 10,713

feet above.mean sea level. The project area is primarily located in

Sonoran Desert and the Mexican Highlands sections of the Basin and

Range physiographic province. The Sonoran Desert section has char

acteristics of the southwestern desert of Arizona. It contains most

of the presently irrigated land of the project area. The Mexican

Highland section occupies the southeast corner of the province and

reflects the transition between the desert of southwestern Arizona

and semidesert grassland areas extending to the Continental Divide

in New MexIco. This section is somewhat higher in elevation than

the western valleys and has slightly more rainfall •

. The c 1imatei s generally characterized by long, hot summers and short,

mild winters, low rainfall, low relative humidity, a high rate of

evaporation, and a high percentage of sunny days. In t~e project

.. ,.
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area, the mean annual precipitation varies from less than 6 inches

along the western boundary to 11 inches at Tucson, 12 inches in

the Upper Gila River Basin, and to more than 30 inches in the higher

mountain ranges. Temperatures are variable according to season

and elevation. Maximum readings of over 1000 F. are common in

the summer with daily winter maximums in the sixties and low

seventies in the low desert.

The watershed has a wide variation in vegetative cover types. As

classified in the Comprehensive Framework Study for the lower Colo-

rado River Region, the forest types' include the coniferous forest

zone~ of spruce-fir and ponderosa pine, the pinyon-juniper woodlands,

~r~~d the chaparral types, all of which occur above 4,000 feet eleva

tion. Rangeland communities extend from the forest type through

the northern desert shrub, perennial and ephemeral southern desert

shrub types, and the northern and southern grasslands. Scattered

throughout the area are patches of cultivated land, including irri-

gated pasture,and urban areas. Riparian areas also are involved.

Project features include a water conveyance system, four reservoirs,

and irrigation distribution systems. Due to project complexity, the

various features are discussed individually in the following sections

of the report •. ·

•
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Part I I. CONVEYANCE SYSTEM

Havasu Intake Channel t Pumping Plant t and Buckskin Mountains Tunnel

Description of Project Facility

The intake channel will be located in the Bill Willi~ms Arm of Lake

Havasu on the Colorado River approximately 21 miles upstream of

Parker Dam within the Bill Williams River portion of the Havasu

National Wildlife Refuge. It will be formed between the lake shore

and an existing land-formed dike extending into the lake. Materials

excavated from the pumping plant site have been used for dike con-

struction. The embankment is non-uniform in cross section and align

ment and is designed to approximate the configurations' and colora-

tions of the natural peninsulas that finger out from the Buckskin

Mountains Into Lake Havasu. It has a minimum crest elevation of 456

feet, 8.5 feet above the normal operating water surface elevation of

Lake Havasu. a minimum crest width of 30 feet t and a length of 2400

feet from Arizona Highway No. 95 to the pumping site.

A pumping plant, which will raise a maximum flow of 300 cfs of Colo

rado River water from an average elevation of 447.5 feet to an ele-

vation of 1,250.0 feet, will be built on 20 acres of land east of S!~t&

Highway No'; 95. The plant will house 6 electric motor-driven 500 cfs

pumps which will raise the water 800 feet via two l3-foot-diameter
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discharge lines to the inlet portal of the Buckskin Mountains

tunnel.

The Buckskin Mountains Tunnel will convey project water pumped from
r

Lake Havasu 6.8 miles through the Buckskin Mountains for direct

discharge into the Granite Reef Aqueduct. It will be machine-bored

to a diameter of 20 feet. About 700,000 cubic yards of material

excavated from the tunnel will be spread in gullies to blend with the

natural land fonms or contours of the existing terrain.

Fish and Wildlife Resources

Fish

Without the Project

Lake Havasu supports populations of largemouth and striped bass,

cfappie, sunfishes, cat fishes, carp and threadfln shad. Native

fish species originally found in the reach of the Colorado River

now occupied by Lake Havasu included the Colorado River squawfish,

humpbacked sucker, flannelmouth sucker, boneytail chub and woundfin.

About 13 species of fishes occur in the vicinity of the intake

channe.1. A 7-pound humpbacked sucker, a species listed as "status

undeterminedll in the Bureau of Sport Fisheries and Wildlife's Threatened

Wildlife of the United States~ 1973 Edition, was captured. and released

in the Bill Wl1liams Arm of Lake Havasu in 1972.

•
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With the Project

As presently designed, fish losses can be anticipated as water is

pumped from lake Havasu. However, many of the fish entering the

system will survive and could provide a fishery ,in the aqueduct.

Fish populations in Lake Havasu will be reduced but little impact on

the lake fishery is anticipated. Additjonal study is needed to

assess these impacts and determine if fish screens are needed.

The earth dike forming the Havasu Intake Channel will provide in

creased fisherman' access. However, as presently COl'lstructed, the

banks are too steep for safe fishermen use.
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Wildl ife

Without the Project

The rock ridges, canyons, and talus slopes leading upward from the

Havasu Lake shore to the top of the mesa are dotted sparsely with

catclaw, saguaro, barrel, cholla, and hedgehog cacti,creosotebush,

ironwood, 'smoke tree, and mesquite. Small stands of salt cedar and

palo verde trees are found along the shore lines and bottoms of the

wash areas. Vegetation in the area is extremely sparse.

Desert mule deer and desert bighorn sheep are the only big-game

species found within the area. An estimated population of about 50

bighorn sheep inhabit the Buckskin Mountains in and adjacent to the

project area. Other mammals include the coyote, badger, skunk, jack-

rabbit, fox, and a variety of smaller mammals. Feral burros also

are found in the area.

Most of the bird life is to be found in the riparian and marsh habitat

in the Bill Williams delta area about three quarters of a mile from

the intake channel. Personnel of the Havasu National Wildl ife Refuge

have observed and identified 264 species of birds. Heron Island,

located a short distance from the project area, is used by about 15

pairs of great blue herons as a nesting and rearing area from March

through July. This island will not be connected to the mainland, or

altered during construction of the intake channel.

\,
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The Bill Williams delta area of the Havasu National Wildlife Refuge

attracts relatively small numbers of migratory waterfowl during

spring and fall mlgratory periods and is a relatively mirior stop-

over area. However, the refuge overall receives use from approximately

one- quarter mill ion birds per year.

The Yuma clapper rail, listed in the "United States List of Endangered

Fauna," May 1974, is the only known endangered species resident to

the area, and it is restricted to the marsh habitat of the Bill Wil-

liams delta area. The endangered peregrine falcon and the prairie

falcon are of seasonal or transient occurrence in the project area,

and the bald eagle is a rare winter visitor to the general vicinity.

Herpetofauna has not changed rad ica 11 y due to man I s act i~.ti ties.

Approximately 25 species of snakes, 21 species of lizards, 4 species

of turtle, and 10 species of amphibians are found in the project

area. None of the species of reptiles or amphibJans are considered

endangered by the Fish and Wildlife Service.

With the Project

Survey and core-drilling activities for the Buckskin Mountains Tunnel

have resulted in establishment of many roads and trails in and

around the Buckskin Mountains. These roads have opened up the moun-

tain range to increased human activity particularly through the use

of four-wheel.drive vehicles and motorcycles. This increased human activity

---- -.
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i~lJndoubtedly depriving the bighorn sheep of the accustomed use

of much of ~his habitat because of its need for isolation.

Co~structionofthe'pumping plant and tunnel will, in Itself, greatly

increase human activity in the area and can be expected to further

reduce the value of this mountain range as bighorn sheep habitat.

Project construction Is not expected to greatly affect other wildlife

in the area. However, some loss of small mammals and reptiles can be

anticipated.

Prior Reports and Recommendations

The Fis~ and Wildlife Service has not reported prevIously on the

Havasu intake channel, pumping plant, and Buckskin Mountains Tunnel:

Granite Reef Aqueduct

Description of Project Facility

Granite Reef Aqueduct will begin at the outlet portal of the Buck-:

skin Mountain tunnel and extend southeasterly through the Sonoran ;

Desert of Arizona to a point on the south side of the Salt River n,ear

the existing Granite Reef Dam. The aqueduct will cross through the

northern portions of Yuma and Maricopa Counties. It will b~ appro:xi

mately 182 miles in length. Three pumping stations along the canal

will provide a static 1ift of 385 feet.

-.--- .
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The project right-of.-way will be fenced for

100,000 acre-feet. The regulation of waterflow will be

check structures at approximate five-mile intervals along

1,206,000 acre-feet, while ann~al seepage and evaporation loss will

to reduce the flow velocity. They also will reduce or stop flows

the aqueduct. These structures will help maintain water levels

will be required for water to traverse the length of the aqueduct.

Bridges will be provided ~t all significant road crossings existing

between structures for maintenance purposes and emergencies.

of 80 feet, a bottom width of 24 feet, a sidewall slope of 1.5:1,

and a depth of 18.6 feet. At design capacity, the aqueduct will

during normal operation and, at less than design flow, will serve

carry a flow of 3,000 second feet at a velocity of 3.75 feet per

second (2.5 miles per hour). Approximately 3-! days transit time

The aqueduct will be a concrete-1 ined channel having a top width

The average annual diversion throug~ the aqueduct will amount to

north of Phoenix, at proposed road crossings from the vicinity of

at the time of construction, and, in anticipation of urban development

Cave Creek east to the terminus of the aqueduct.

A gravel operation and maintenance road closed to public use will

public safety. An 8-foot-high chain link fence will be used in the

barbed wire fence"except for 15 miles of sheep proof fence.

Phoenix Metropolitan area and around project control structures.

The rema i nder of the system wi 11 be fenced wi th a four-strand

I) be abouto
aided by

{'~
Q parallel the aqueduct.
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Operational plans call for a constant flow eleven months each year

with a one-month shutdown for inspection and maintenance. However,

it is anticipated that maintenance on an annual basis may not be

necessary and that flows could be continuous for periqds of up to

three years.

Approximately 140 miles of fl~odwater training dikes and channels will

be constructed to collect and direct storm water withi'n contributing

watershed area~ to cross-drainage structures spanning the aqueduct.

ThE;se structures will be earth-filled and wi11 be designed to control

50-year frequency floodflows, except in urban or other areas where

greater downstream protection is required. In these instances, they

will be designed to control the IOO-year frequency flood flow.

Original project plans included 175 cross-drainage structures. How

ever, current planning has reduced this number and additional reduc

tions are anticipated. In Reach 5, from Centennial Wash to Burnt

Mountain Tunnel, a distance of 18 miles, flood control structures

will be constructed by the Soil Conservation Service. Floodflows

will be diverted to Centennial "lash on the west andto,a cross-drain

age structure near Burnt Mountain on the east.

Similar structyres will be provided for a 12-mile section of Reach 11

in the Paradise Valley area. Storm flows for this section will be~

released into the aqueduct. Long fToodflow detention dikes are being

considered for Reaches 10 and 6 with provision for,a~educed number

•
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of cross-drainage structur~s. Materials for construction of the

detention dikeswill be taken from within the aqueduct alignment and

immediately upstream from the dike.

Without the Project

Fishery resource areas near the aqueduct route include Lake Havasu

near the intake structure and the Salt River in the vicinity of

Granite Reef Dam. The aqueduct will not impact these. areas.

With the Project

Project plans include fishery enhancement measures such as five 10

acre lakes and wildlife protection measures such as wildlife crossings.

fencing. escape facilities. water catchments. and oases.

Fish and Wildlife Resources

The quality and quantity of water in the Granite Reef Aqueduct will

have the potential of providing a warmwater fishery. Approximate

water temperatures at the western terminus will range from a January

10\'/ of about 500 F. to an August high of about 750 F. Water tempera

tures are not expected to increase over ten degrees throughout the

length of the aqueduct. Excessive water velocity in the canal coupled

with the lack of fish resting areas. suitable spawning habitat. and

annual dewatering of the canal will preclude the development of a

self-supporting fishery. However. fish are expected toen-ter the

aqueduct from the Colorado River system and some fishing will be

possible.
•
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Project plans provide for fishery enhancement In relation to Granite

Reef Aqueduct by inclusion of five lO-acre, unlined fishing lakes.

The lakes wIll provide good quality warmwater fish h~bjtat with the

most suitabt'e fish species being threadfin shad, largemouth bass,

and channel catfish. An annual stocking program will be necessary

to maintain these fisheries.

Wildlife

Without the Project

The aqueduct 'foute will traverse rocky, almost barren, mountain

ranges, areas of typical desert shrub, and dense stands of mesquite,

paloverde , ironwood and salt cedar along the less dry desert washes.

Little agricultural activity occurs adjacent to the aqueduct route.

The area traversed provides habitat important, to a wide variety of

wildlife. Habitat varies from stands of mesquite, paloverde, iron-

wood. and sal t cedar, to areas of barren desert and crec,sotebush

flats.

The mule deer, javel ina,anci desert bighorn sheep are the important

big game species found in the project vicinity. Other mammals,

including the bobcat, coyote, gray fox, kit fox, badger, and

cottontail, inhabit the area as well as a large varjetyof smaller

mammals •

•
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The Gambel's quail, mourning dove,and white-winged dove Inhablt

the area along with a large variety of song birds. Waterfowl are

found In the route vicinity. However, no water areas Important to
v

waterfowl occur within the right-of-way proper. The Yuma clapper rail,

an endangered species, has been found to inhabit and probably nest

in a marshy area below Granite Reef Dam near the Salt River siphon

right-of-way. A variety of reptiles and amphibians also can be found

along the aqueduct route.

Wlldlife populations vary widely depending upon habitat variances,

. range conl:lltions, am:' water. This is particularly true for the

smaller animals having small home ranger. Population densities and

species composition are not expected to"change over the period of

analysis except for the possible reintroduction of the Sonoran prong-

horn antelope. Plans are presently underway by the Arizona Game and

Fish Department to reintroduce this species in the vicinity of the

Red Sand Dunes, an area to be crossed by the aqueduct.

Wit h the Proj ec t

About 11,000 acres of wildlife habitat will be required for the

canal riQht-of-way and project facil ities. Of this amount 5,000

acres will be permanently destroyed and 6,000 temporarily lost due

to aqueduct construction. Areas temporarily disrupted are expected

to require considerable time to revegetate particularly along the
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downslope side of the canal and its protective dike system. Obser-

vations of existing detention dikes show an additional loss of habitat

due to reduced runoff in the downslope washes and to reduced sheet

runoff. This habitat loss is first reflected by reduced vigor and

finally terminptes in the total loss of vegetation. Losses vary

with detention structures but generally occur for a distance of

one-fourth toone mile downslope of the dikes. The degree of loss

is dependent in part upon soil structure.

Wildlife habitat upslope of the detention dikes is expected to improve

due to water retent10n by the dikes. Existing structures reveal nar-

row strips of woody vegetation where such vegetati'on is not cleared

as part of project maintenance operations.

Studies are underway which should more clearly define beneficial and

adverse impacts of such structures on wildlife habitat.

The Soil Conservation Service Is constructing some of the flood
I \

detention dikes upstream of Granite Reef Aqueduct. If material for

these or Bureau of Reclamation dikes is not obtained primarily from

aqueduct excavation, additional habitat loss will be experienced.

It is expected that the protective dikes will remain unvegetated 'for

a number of years if not planted with vegetation or surfaced with

topso i 1.

Construction of the aqueduct will have a significant effect on desert

mule deer and bighorn sheep populations existing along the aqueduct

route. In some locations the canal will block the normal movement

between various feeding and watering areas. \4ith its abundant water

supply the canal also will serve as an attraction' to' these' animal's;

•
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and losses will be Incurred when they attempt to drink from or

cross the canal~ Additional losses may occur from entanglement In

the project's four-strand barbed-wire fence.

losses of small game and nongame mammals and birds as well as rep

tiles and amphibians will be more closely related to habitat des

truction and construction activities. While many of these animals will

be initially displaced to the surrounding habitat, the ultimate

impact will be a reduction In overall numbers since the carrying

capacity of the total habitat will be reduced. Yuma clapper rail

. habitat could be adversely impacted by project construction. How

ever, the extent·of these impacts cannot be assessed until siphon

construction plans are known.

To reduce project' impacts on wildlife habitat and populations, project
,

plans, as shown in the environmental statement for the aqueduct,

include provision for 15 miles of sheep proof fence, 142.5 miles of

4-strand barbed-wire fence, 24 miles of safety fence, and deer

escape facilities ~t each curve, siphon, check structure and

tunnel. There wiJl be 140 overchutes adaptable for animal cross

ings, 17 off-aqueduct watering holes and 35 oasis-type watering

stations.

Project fences will reduce bighorn sheep losses but will not preclude

deer movement within or through the canal ·area. ·Anlmal escape

.--- ...
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devices to be provided by the project have proven relatively unsuc-

cessful elsewhere In preventing big-game losses due to drowning

In canals. This Inadequacy, coupled with the lack of deer proof

fences, will result In significant deer losses in the canal.

The provision of overchutes to pass water over the canal at the

intersection. of major washes ~ill greatly reduce anticipated
(

habi'tat losses .. Losses still will occur on smaller washes and flat

areas from flow reductions. Overchutes also will permit continued

movement of deer and bighorn sheep through the area. Recent changes

in project design indicate that many of the plannedoverchutes may

be elimlnat~d to reduce interference with ~queduct ~perationandI .. .

maintenance. As a result, habitat loss and restrictions on big-game

m·ovement within the area will be. more pronounced.

Watering holes will be located some distance from the canal and thus

will serve to draw wildlife away from the canal. The 35 oasis-type

structures will improve wildlife distribution and will enhance

upland-game populations. These structures will be fenced to prevent

grazing by domestic stock and to maintain small areas of natural

vegetat i~n.

Prior Reports and Recommendations

A Fish and Wildl ife Service report on the Granite Reef Aqueduct was

released on November 21, 1969. This report contained the following

recommendations:



2. To increase fishing and promote safety, the Arizona Game and
Fish Department, the Bureau of Reclamation, and the Bureau of
Land Management cooperatively formulate regulations to prohibit
speedboating and waterskiing on Osborne Wash Reservoir.

7. To mitigate big-game losses, project fencing of most of the aqueduct
route from Osborne Wash Reservoir to U. S. Highway Nos. 60-70 be
modified to consist of at least seven strands of barbed wire,
spaced not more than 8 inches apart, with a minimum height of 56
inches for an additional project cost of $7,000.

(',A
~
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To enhance fishing. five lO-acre lakes to be administered by
the Bureau of Land Management be constructed on public lands at
a cost of $222,000 in accordance with specifications previously
outlihed in this report.

3.

1. The Osborne Wash Reservoir Area be administered for fish and
wildlife purposes by the Bureau of Land Management with the
help of the Arizona Game and Fish Department and~o facilitate
fishing, fisherman access to be provided with a minimum of two
unpaved access areas with boat-launching ramps, parking areas,
and sanitary facil ities at a total cost of $30,000.

4. To enhance fish and provide fish resting and spawning areas.
approximately 8,800 concrete blocks be constructed and placed in
the aqueduct at an estimated cost of $15,000 to be cost-shared by
the Arizona Game and Fish Department, the design, number, and
location of the blocks to be determined cooperatively by that
Department, the Bureau of Reclamation, and the Bureau of Sport
Fisheries and Wildlife.

5. To insure that fishing in Granite Reef Aqueduct from U. S. High
way Nos. 60-70 east to the terminus of the aqueduct be available
to the public, the Bureau of Reclamation provide an access point
to the aqueduct at least every mile; provide access across the
aqueduct; and assure fishing downstream from project structures
by designing flow checks, siphons, and tunnels with walkways.

6• .romitigate big-game losses in the project area, 17 wildlife
watering catchment basins to be administered by the Bureau of
land Management be constructed at a project cost of $71,400 con
currently with construction of the Granite Reef Aqueduct, the
exact locations to be determined cooperatively by the Arizona Game
and Fish Department, the Bureau of Reclamation, and the Bureau
of Sport Fisheries and Wildlife.
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Recommendation Nos. I and 2 are no longer pertinent because of
project modification, and No.4 appears infeasible because it would
make maintenance of the aqueduct difficult.

To alleviate wildlife drowning losses and promote safety in the
aqueduct. project-installed operation and maintenance bridges,
overshoots, and culverts be accessible to wildlife and that
safety devices be constructed in conjunction with these struc
tures to facilitate escape of animals from the canal and project
right-of-way, the location of these structures and type of safety
devices should be planned cooperatively by the Arizona Game and
Fish Department, the Bureau of Reclamation, and the Bureau of
Sport Flsheries and Wildlife.'

; ....•.~~~.

11. To enhance wi,ldl ife, low, damp, vegetated areas on publ ic
lands adjacent to the aqueduct be administered by the
Bureau of Land Management and be included as part of the
right-of-way by modifying the project fence alignment as
determined by the Arizona Game and Fish Department. the
Bureau of Land Management. the Bureau of Reclamation. and
the Bureau of Sport Fisheries and Wildlife, with approxi
mately two miles of additional fencing needed at a total
project cost of $3.600.

10. To enhance wildlife, 30 oasis-type watering stations to be
administered by the Bureau of Land Management to be construc
ted on public lands concurrently with the Granite Reef
Aqueduct at a project cost of $72,000, the locations of the
stations to be determined cooperatively by the Arizona
Game and Fish Department, the Bureau of Land Management,
the Bureau of Reclamation, and the Bureau of Sport Fish
eries and Wildlife.

12. To prevent unnecessary disturbance of the great blue herOns
that nest and rear their young on Heron Island during the
months of March through July. the Bureau of Reclamation
restrict construction of the inlet causeway in Lake Havasu
to the months of August through February.

9.

8. To mitigate big-game losses and to minimize the occurrence
of big-game becoming entangled in the barbed-wire fencing pro
vided by the project, 50 miles of substitute fencing be provided
in areas of high animal use at an estimated project cost of
$50,000 more than the project-provided fencing, with the Arizona
Game and Fish Department, the Bureau of Reclamation, and the
Bureau of Land Management determining the type and extent of
such fencing during construction.



/,

NO PAGE 18

..

-
----:-.'



19

Salt-Gila Agueduct

Description of Project Facility

The Salt-Gila Aqueduct will provide water for supplemental irrigation

and municipal and industrial uses in the vicinity of Tucson. It will

be.gin at the bifurcation structure near the terminus of the Granite

Reef Aqueduct and end at Marana Reservoir near Marana, Arizona, a

distance of approximately 97 miles!

The first 63 miles of this open, concrete-lined canal will be 15·

feet deep, have a top width of approximately 64 feet, a side slope

of 1.5:1 and a design capacity of 1,800cfs. The remainder will be

nearly 10 'feet in depth, have a top width of over 40 feet, with a

design capacity of 750 cfs~

Three pumping plants and several siphons are inc.orp6rated .In the pro-

ject plans. Aqueduct turnouts will be provided at certain locat~ons

to furnisn water to agricultural/and urban areas. To protect the

aqueduct and ex i st ing flood control structures, 60rrii 1es of 10\'1

dikes, and seven miles of channel will divert flood flows Into cross-

drainage structures. Overchutes and culverts will then disperse

waters downstream. Culverts and overchutes may be deleted in final

project pl ansfor some reaches of the aq.ueduct. A tota 1 of 61 br idges

;_":'/Y:~ -··'~"-""i-i.:::'-T :J;~rr~;~"j';'<:: ',:'f ,,,.- '-
."',
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to the San Carlos. Project under an exchange agreement.

cana Is

····.··eu ....

will be constructed over the aqueduct •. Urban exclusion fencing

will be provided in areas of high human population.

The aqueduct will tie into the main conveyance system for the San

Carlos Project at the Gila River Siphon. At this point; water to

replace that used in the Upper Gila River basin will be delivered.

Project plans include measures for conservation and development of

wildlife resources such as wildlife crossings, escape facl1ities,

Construction and/or operation of the Salt-Gila Aqueduct may influ-

and fencing.

delivery by the United States to the contractors shall be provided

the Bureau of Reclamation has given consideration to requiring modi- ,.

ence Picacho Reservoir. P. L. 90-537 specified that ",

and distribution systems through which water is conveyed ·after its

and maintained with linings adequate in his judgment to prevent

excessive conveyance losses. 1I In accordance with this provision,

fication of Picacho Reservorr since it would act as a retention area

for CAP waters delivered to the San Carlos Project.
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Fish and Wildlife Resources

Fish

Without the Project

Within the vIcinity of the aqueduct, some fishing is presently

available in the Salt and Verde Rivers and Picacho Reservoir. The

aqueduct will not pass through any fishing waters.

With the Project

A potential exists for establishment of a fishery in the canal.

Fish are expected to be introduced into Salt-Gila Aqueduct from

Granite Reef Aqueduct and water released fromOrme Dam. Periodic

dewatering of the aqueduct for maintenance purposes will eliminate

chances for a self-sustainingfishery. However, the fish will be

replenished from the water source and a utiHzeablefishery will

exist.
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How-

Wildlife

Big-game animals found along the aqueduct route include the desert

A varied landscape will be traversed by the aqueduct. It will
\

cross basin and range country with sagu~ro, barrel, hed~ehog, and

cholla cactus; creosotebush, bursage, mesquite, paloverde, and

Without the Project

and agricultural 'areas.

ironwood; washes with stands of mesquite and palov,erde; and urban

Mounta i ns, and genera 11 y along Reach 4. Wh i te-ta i led deer a re not

Military Reservation, northeast of the Picacho Mountains, and south

vicinity of Usery Mounta~ns, Florence Military Reservation, Picacho

mule deer, white-tailed deer, and javelina. Mule deer ~re in the

Other recorded wildlife species include the coyote, badger, kit

abundant in the area. Javelina have been observed on the Florence

No waterfowl habitat exists within the project right~of-way.

important waterfowl habitat. It may be affected by project

of Park Link Road to Marana.

fox, burro, mountain I ion, bobcat, three species of rabbit, and 13

species of small rodents.

ever, Picacho Reservoir, west of the project alignment, provides
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construction or operation. Picacho Reservoir Is a marsh envlrcnment

surrounded by mesquite. The marsh community may support nesting

populations of the cinnamon teal, ruddy duck, pied..,billed grebe, least

bittern, great blue heron, green heron, marsh wren~ and black-necked

stilt. The endangered Yuma clapper rail has been found in the area

and is expected ~o nest there. The pintail, roseate spoonbill,

glossy ibis, and black-crowned night heron have been seen in and

around the reservoir. The area is one of the most outstanding water

d,ependent bird areas in Arizona.

Raptor species observed a10ng the aqueduct alignment include the

sharp-shinned hawk, Cooper's hawk, red-tailed hawk, marsh hawk,

American"kestrel, rough-legged hawk, ferruginous hawk, Harris' hawk,

golden eagle, caracara, and great horned owl.

Waterfowl species sighted along the alignment include the Canada

goose, mallard, cinnamon teal, green-winged teal, pintail, coot,

and redhead duck. Gambel's quail, mourning dove and numerous other

species of birds were sighted •.

Wildlife specIes within the project area are listed In Appendixes

V and VI.

•

----.:.
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In Reach 2, the aqueduct alignment runs downslope of the existing

the vegetatiOn has been disturbed although some cresotebush areas

24

With the Project

small, scattered, vegetated washes are crossed. The Usery Mountains

are north of this section of the aqueduct. Close to Apache Junction

The first 8 miles of aqueduct alignment (Reach 1) extends through

remain unvegetated. Along this reach, vegetation upslope and down-

has been cleared and no vegetation has reestablished. The dikes

ocotillo, barrel cactus, mesquite, paloverde, and ironwood. Some

are still intact.

"lush" Sonoran desert vegetation consisting of the saguaro, cholla,

remains. Where the aqueduct will cross the Florence Military Reser-

slope of the proposed alignment varies from creosotebush flat to

washes vegetated with mesquite and paloverde.

Soil Conservation Service's Powerline, Vineyard, and Rittenhouse

flood detention dikes. Vegetation immediately upslope of the dikes

some scattered washes and upland areas where native vegetation

vation to the Gila River, it will pass through creosotebush, paloverde,

that empty Into the Gila River channel.

The first part of Reach 3 traverses agricultural areas but includes

saguaro, cholla,and hedgehog vegetation, dissecting large washes



protective dikes where storm runoff will accumulate. However, if

cactus vegetation around Picacho Mountains. The area to Park Link

trees is found along the upstream edge of the old canal.

"
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bush areas and some agricultural areas. A portion of the reach is

south of the unvegetated Florence flood water retarding structure

Road has stretches of creosotebush flat and small mesquite flats

built by the Soil Conservation Service and north of the Old Florence

Reach 5 extends from Picacho Reservo i r and passes through areas of,

Reach 4 extends through saguaro. paloverde. cholla.and creosote-

bush flat with many mesquite/paloverde vegetated waspes.

life habitat. Destruction of vegetation in washes and other small-

creosotebush flats, then through lusher paloverde, mesquite, and

ted. however. that vegetation will become established upslope of the

game habitat in some reaches would reduce !"abitat beyond that being

lost through urbanization and agriculture in the area. It is expec-

Salt-Gila Aqueduct construction wi 11 involve 5.800 acres of wi ld-

and combinations thereof. Below ParI< Link Road there is a creosote-

clearing is undertaken upstream of the dikes or grazing is allowed.

Casa Grande Canal. A fringe of mesquite. paloverde'.and ironwood

benefits will be obviated. and the initial destruction of vegetation

will be more critical.
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The Soil Conservation Service will be constructing the protection

dikes along some reaches of this aqueduct. If dike building materi

al is obtained from adjacent desert habitat, additional. wildlife

habitat loss will be realized. The protective dikes are expected

to rema in unvegetated for severa 1 years if not covered wi th topso fl.

As presently proposed, storm water drainage will not be passed down

natural drainage systems along a major portion of Salt~Gi1a Aque-(

duct. Areas involved include, possibly, about one-half the length

of Reach 1, a 11 of Reach 2, three-fourths of Reach 3 and a 11 of

Reach 4. Apparently Reach 5 drainage water will be distributed

down the natural washes. From our observations, we are convinced

that wildlife habitat has been lost due to existing dike-obstructions

to water flow.· .

Big-game losses and disruption of migrational patterns can be anti~

cipated due to aqueduct constructior!. However, project plans include

certain wildlif~ protective measures to lessen these impacts.

Bridges, culverts, and overchutes will be made available for wild-

I ife crossings near known migration routes. In the event.that cul-

verts and overchutes are deleted from project plans, then other

provisions must be made for wildlife movements across the aqueduct.

Fencing of therig"t-of-way for wildlife protection will be con-

structed at mlg~ation routes and areas of high incidence of mule

deer and bighorn sheep. Project plans also include provision for

wildlife escape devices in the canal.
I

.\
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Structural measures such as ramps, steps, or'sidewall
slope changes be provided at intervals in~the aqueduct
and at the entrance to siphons to provide entrapped big
game animals as well as humans a means of escape.

2.

1. The conservation and development of fish and wildlife
resources be included among the project purposes.

Prior Reports and Recommendations

3. The location of project-installed operation and mainten
ance bridges over the aqueduct be planned cooperatively
by the Bureau of Reclamation, the Arizona Game and Fish
Department, and the Bure~u of Sport Fisheries and Wild
life to provi,de safe crossing for big game.

4. Five watering facilities for wildlife be constructed as
project features in conjunction with the aqueduct at a
total estimated cost of $31,000 to be cost-shared by the
Arizona Game and Fish Department in accordance with pro
visions of the Federal Water Project Recreation Act,
P. L. 89-72.

A Fish and Wildlife Service report on the Salt-Gila Aqueduct,

dated March 31, 1967, contained the following recommendations:
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Tucson Aqueduct

Description of Project Facility

/
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The Tucson Aqueductwi11 originate at the Marana Pumping Plant two

miles northwest of Marana. Arizona, and extend about 20 miles to

its terminus north of Tucson. The terminus will tie into an existing

Tucson distribution system through future extensior,s. A 1,000
\

acre-foot, 50-acre, regulating reservoir is planned at the Marana

reservoir on Cat Mountain. Three pumping plants would·be required.

According to preliminary plans, the aqueduct may be routed through

pu~ping plant site. A regulating tank will be constructed on the

aqueduct approximately 4 miles northeast of the plant.

the Tucson Mountain Park•. This pipel inewould then terminate at a

We understand that this route may be the preferred alternative •

As presently planned the aqueduct will be a buried pipeline about

six feet in diameter with a capacity of 150 cfs. The right-of-way

width will be approximately 99 feet. The original plan entailed

use of about 290 acres for the aqueduct. Existing roads will be

structed along tJie aqueduct, but we understand itwill not be main-

be revegetated •

tained. Borrow areas will nClt be necessary. Disturbed areas will

'used for access during construction. A service road will be con-

• j,

•
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Fish and Wildlife Resources

Without the Project

Neither the aqueduct's original nor alternate route will cross an

existing fishery resource. The alternate will cross the Santa Cruz

River which flows intermittently.

With the Project

Fish from the Sal t-G i1 a Aqueduct can be expected to enter Tucson

Aqueduct and will be lost as a usable fishery reso~rce. Provisions

should be~ade to assess this impact and determine if fish screen

ing is necessary. A regulating reservoir 01') Cat Mountain might have

fishery -potential, depending apon its operation.

Wildl ife

Without the Project

Along the aqueduct's alignment as originally planned, vegetation con

sists of paloverde, mesquite, creosotebush, saguaro, and-cactus mix

tures. Near its southern end, the aqueduct enters a heavily developed

area with many houses and business establishments•.The route passes

through good wildlife habitat along its northern reach but crosses

more creosotebush areas and areas of increased human development as

it nears Tucson•
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aig-g~me species found in the area includeithe mule deer~and Jave-

I ina. Populations within the area are low. Other mammals. found

in the area include the coyote, fox, rabbits, and a large variety

of smaller animals.

Gambel's quail and mourning dove!> are the upland-game birds found

in the area along with a variety of raptors and other nongame

species. Little waterfowl use occurs along the aqueduct route.

A large variety of reptiles and amphibians are found throughout

the vicinity.

\- .
The possible altern'ativerol.lte would.pass through th/;: Tucson Mountain

Park and State Game Refuge. This refuge sustains good populations of

mule deer as well as the white-tailed deer and javel ina. Hunting by

bow and arrow only is allowed. Cat Mountain is a historic bighorn

sheep area. Large numbers of nongame mammals also are found in this

mountainous area.· These include the coyote, fox, bobcat, rabbit,

skunk, badger, and many smaller animals.

With the Project

The original route basically parallels Interstate Highway.l-IO.

Along this route no significant long term adverse impact on wild-

life is anticipated. The vegetation within the right-of-way will

be destroyed but revegetation, preferably with native species, is

planned for some areas. Wildlife species are not expected to be

fignificantly impacted by construction along this route.
I

•
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The alternative route will permanently scar fragile ridge and

mountainous areas. These areas_ once scarred_ will. be subjected

to erosion and continuing destruction by vehicle use and are not

expected to revegetate. Wi,ldl ife is expected to be'adversely

impacted from construction activities and a subsequent increase in

human activities.

..



" --,~.-

water to different consumers.
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the pipel ine will be approximately 64 miles. Theright~of-way

Prior Reports and Recommendations

Description of Project Facility

We understand that the San Pedro pipeline may be modified to supply
..

will be 99 feet in width and consist of 750 acres.

for an annual average of 12.000 acre-feet of water. Length of

released from a controlled outlet through the dam into the system

and pumped to Tucson. The pipeline will have a 'diameter ranging

from 21 to 33 inches and will be designed to carry flows of 18 cfs

south of T~cson in the Davis-Monthan Air Base. Water will be

at Charleston Reservoir on the San Pedro River and terminating

The San Pedro Aqueduct will be a buried pipeline system originating

that report.

San Pedro Agu~duct

released on September 27. 1966. No recommendations \'fere made in

A Fish and Wildlife Service report on the Tucson Aqueduct was
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Fish and Wildlife Resources

Fish

Without the Project

Fish resources along the aqueduct route are to be found in the

Babocomarl and San Pedro Rivers. Documentation of the fish

resources in the Babocomari River is not available at this time.

However, native fish species which could Inhabit this stream system

include the endangered Gila topminnow, the loach minnow, and the

spikedace. All of these species are Included in Arizona's proposed

list of threatened wildlife.

Fish resources of the San Pedro River also are generally unknown at

this time. Species composition known from the reservoir site

include the longfin dace and Gila Mountain sucker. The Gila top-

minnow historically inhabited the area and is presently found in

various tributaries of the river system.

Information relating to these resources is inadequate and addi-

tional studies are needed.

With the Project

The aqueduct route generally moves away from the San Pedro River and
I

should have little impact on this river downstream ot the dam.

'.'

-~.:--.'
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Since the aqueduct will be a closed pipe system, f.ish entering it

from the reservoir will be lost as a usable resource.

Placement of the pipeline under the Babocomari River could result

in temporary fishery habitat degradation through turbidity from

excavation andresul tant s il tat ion of the adjacent stream bottom.

Wi ldl ife

Without the Project

The project area of influence covers a variety of wildlife habitats.

Seep willow and· mature cottonwoods line the river bottoms while

extensive stands of mesquite occur on the alluvial terraces. The

terrain immediately adjacent to the riparian habitat is dominated

by Chihuahuan desert vegetation with acacia, tarbush, and creosote

bush, being the most common species. The Babocomari River runs

through steep canyon terrain in some of its reaches. Along the

rest of the aqueduct route, vegetation consists of desert grasslands

and ri par ian-vegetated washes.

Big-game animals found in the project vicinity include the mule

deer, white-tailed deer, and javel ina. Other animals'·common to the··--

area are the coyote, gray and kit foxes, bobcat, b·adger, skunk, and

a large number of smaller mammals.

•
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The area provides important habitat for a large variety6f bird

life including the Gambel·s quail and mourning dove,which are the

major upland-game birds of importance. An estimated 160 species

have been reported as using the project vicinity. The area is par

ticularly important as raptor habitat and supports ne~ting popula

tions of gray hawks. Other raptors found in the vicinity include

the redtailedhawk, golden eagle, prairie falcon, and Mississippi

kite.

Waterfowl using the area include the green-winged teal, blue-winged

teal, pintail, mallard, gadwall, and the endangered Mexican duck

which may nest along the Babocomarl River.

Reptiles and amphibians are common in the area with a large number

of species being reported. Of those known to inhabit the area, the

Gila monster, desert tortoise, narrow-mouthed toad, hood~nosed

snake and Wester.n massausauga are included on Arizona's proposed

list of threatened wildlife.

Overall, wildlifehaoitat conditions are expected to degrade only

sl ightly during the period of analysis. Thus, wildl ife.populations

should remain relatively stable.

A 1ist of probable wildl ife species along the aqueduct route is

contained in Appendixes V and VI.

...e--.-
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created during pipeline construction, adverse impact on vegetation

no roads except for those within the aqueduct right~Qf-way are

Is expected to be minimal In areas other than those noted above •

We understand pipeline construction may affect theeritlrewidth of

vegetation but is not expected to be of lo~g-term significance.

In other areas aqueduct construction will cause destruction of

tained and the disturbed areas would be revegetated. As long as

the right-of-way. However, a maintenance road will not bemain-'

stroy gray hawk nesting and foraging habitat. Construction along

With the Project

35

the Babocomarl River could degrade the area for Mexican duck use

Construction of the aqueduct along the San Pedro River could de-

Itwill dissect severa 1 well-vegetated washes. The pi pel Ine wi 11

and may destroy a nest tree or permanently discourage use of the

only known gray hawk nestsite on this river system.'

River through,mesquite and cottonwood-willow growth. From the

Babocomari River it will pass through desert grasslands with varl-

able amounts of mesquite, yucca, and other associated vegetation.

terminate In a regulating reservoir In a wash on Davis-Monthan
)

Air Force Base.

From its origin at the dam site, the aqueduct will extend through

about 3 miles of riparian vegetation and cross the Babocomari

•
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Prior Reports and Recommendations

San Pedro Aqueduct.

Part II.· Project Reservoirs

The Fish and Wildlife Service has not reported previously on the

Description of Project Facility

Orme Dam and Reservoir will be located in Maricopa County about 25

miles northeast of Phoenix, Arizona at the confluence of the Salt

and Verde Rivers and about 3 miles upstream from Granite Reef Diver-

sion Dam at which Salt River flows are now diverted. The reservoir

will provide terminal regulatory storage for Granite Reef Aqueduct,

flood protection for Phoenix, conservation of flood water, sediment

cont ro1, recreat ion, and pub1ic use of fish and wi Id1i.fe· resou rces.

1,520.0 feet. A 2,600-foot saddle dam will be constructed south-

The dam wi 11 ri.se 195 feet above the riverbed to an elevat ion of

east of the dam.'s left abutment. The reservoir pool cha racter i s-

tics wi 11 beasf911ows:

..----

Elevation Capacity Inundated
(feat1.. (acre-feet) (acres)

Sediment pool 1,340.0 2,000
Minimum pool 1,374.0 41,000 2,300
Conservation pool 1,437.0 367,000 9,700
Flood pool 1,500.0 950,000
Surcharge pool· 1,513.5 290,000 24,000TOTAL 1;650 ;000

"
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•

power-generating turbine at approximately elevation 1,370. Re-

left abutment, with a pumping plant/generator unit on the reversi-

The pool is expected to be above elevation 1,437.0 feet 5.8 per-

cent of the time during the period of analysis. The reservoir will

inundate port'ions of the Salt River Indian Reservation~ Fort

McDowell Indian ~eservation,and Tonto National Forest (Bureau of

ble flow canal. Water will be released into the channel 'through a

A reversible flow canal will connect the aqueducts to Orme Reser

voir. Power-generating units, with a combined capacity of about 34

megawatts, are being incorporated into the project plan. The major

leases from the dam will be made directly into the natural Salt

generating linit' probably will be located somewhere near the dam's

River channel for diversion at the existing Granite Reef Diver-

will approximate those occurring under present conditions.

sion Dam or for pumping into the Salt-Gila Aqueduct. Stream flows

flood flow releases will be made as waters exceed the top of the

The Corps of Engineers is reevaluating reservoir flood benefits

and establishing flood release criteria. As presently planned,

conservation pool. Flood releases will equal inflow, up to 50,000

will go into effect with releases of about l03,OOOcfs being made. A

cfs. When maximum flood storage is reached, emergency flood routing

design flood of approximately 2,100,000 acre-feet in magnitude

will take approximately 2t weeks to cycle, i.e., flooq waters
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The Corps is considering release of flood flows at a slower rate

when certain meteorological parameters are known. Under these

conditions flood storage or portions thereof could be retained over

a longer period of time.

Fish and wildlife measures included In this project feature include

fish hatchery facilities, fisherman access,. and reservoir.zoning.
)

Fish and Wildlife Resources

Fish

Without the Project

Stream reaches in'the project area of influence include approxi-

mately 25 river miles of Salt River. Stream flows of the Salt and

Verde Rivers are mainly dependent upon controlled re.1eases from

upstream storage impoundments. On the Salt River, the Salt River

Project controls Theodore Roosevelt, Apache, Canyon, and Sahuaro

Reservoirs. Impoundments on the Verde River are Horseshoe and

Bartlett Reservoirs. Controlled flows on the Salt River below

Stewart Mountain Dam ranged from 7.3 to 14,800 cfs in water year

1973. Flows on the Verde River below/Bartlett Dam ranged from zero

to 11,200 cfs during the same period of time; however, flows were

reduced to zero during only three days in October. ..---

•
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Ongoing studies show that the following fish species inhabit the

Verde River: threadfin shad, red shiner, mosquitoflsh, sailfln

molly',longfin dace, rainbow trout, carp, roundtail chub, desert

and sonora suckers, yellow bullhead, channe'l catfish, flathead

catfish, green sunfish, bluegill, and largemouth bass. Except for

the flath~adcatfish, all species found In the Verde~lso occur'

in the Salt River. Yellow bass are found in the Salt River system

but not in the Verde. Red shiners, mosq~itofish, and suckers,

are the most pr~valent fishes in the Verde River •. The 'two species

cf sucker and the carp are the most prevalent fishes In the Salt

River. Fi.sh species within the project area are listed In Appen

dix IV.

No endangered'fish species have been found in the project area;

however, studies are continuing to ensure that all possiblehabltats

are sampled •. The Arizona Game and Fish Department' stocked 350

endangeredwoundfin fingerlings off Bluepoint in the Salt River V'

In 1972. No return has been recorded from this release.

Through a cooperat ive agreement, the Fi sh and Wi ldllfe Servl ce

plants fish in Indian Reservation waters and provides technical

assistance In the management and development of theflshery

resources. Approximately, 6,000 catchable rainbow trout are presehtly

stocked annually in the Verde River on the Fort McDowell Reserva

tion and ~OOO catchable trout in the Salt River on the Salt River

Reservation.
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The Arizona Game and Fish Department developed a summer fishery

by stocking 15,000 catchable rainbow trout and 18,000 fingerlings

in the Salt River between Stewart Mountain Dam and Bluepoint in ,1974,

and another 15,000 catchables in 1975.

Picnic and general recreation sites are numerous adjacent to the

Salt Rlver.Within the Tonto National Forest. the Forest Service

administers the Phon D. Sutton Recreation Area and the Coon Bluff

Picnic Area. The Salt River Pima-Maricopa Indian Community has

establ'ished picnic facilities on the reservation adjacent to the

Sa 1t and Verde Rivers. The Fort McDowell Yavapa i-Mohave Commun i ty

allows use of undeveloped picnic sites on their land. Both commun

ities experience heavy recreational use of portions of their lands

and waters. Inner-tubers and picnickers util ize the reservation

lands intensively during the summer months. Use of the lower Salt

and Verde Rivers has been estimated by the National Park'.Service at

335,000 recreation-days in 1975. No plans have been made to

restrict public access In these areas and such recreational pur

suits probably will continue to grow In popularity. This high use

recreation 1imi,ts fisherman use of the rivers mainly to early

mornings and weekdays. Both stream reaches are open for fishing,

but by permit only on the Fort McDowell Indian Reservation.

Fish habitat wOithoutthe project is expected to remain similar

to that presently existing. With silt content presently controlled
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to some extent by upstream dams, the quality of the water and amount

of habitat are. expected to remain constant.

The streams in the project area provide fishing and recreational

opportunities rare to central Arizona. These are the only flowing

streams near the Phoenix Metropolitan area, and both are accessible

and attractive to local residents.

With the Project

Construction and operation of Orme Dam and Reservoir will affect

17 river miles of the Verde River, three miles of which are in

Tonto National Forest, 12 miles in the Fort McDowell Reservation,

and two miles in the Salt River Indian Reservation. Also affected

will be l4miles of the Salt River, four.miles of which constitute

the Salt River Indian Reservation/Tonto National Forest boundary.

The remaining 10 miles are totally within the Tonto National

Forest.

Approximately five river mi les of the Verde River and six mi les of

the Salt Ri~erwi1l be permanently inundated. The permanently

inundated areas will be changed from stream to lake habitat.

Reservoir fluctuation also would adversely affect stream habitat

temporarily inundated as such areas silt in during .inundation.

A minimum reservoir pool of about 2,300 surface acres. would ensure

habitat suitable for development of a warmwater reservoir fishery.

:,

•
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This type of fishery is already plentiful in Central Arizona since

six reservoir fisheries presently exist on the Salt and Verde

Rivers. Orme Reservoir will reduce spawning habitat of some native

fishes and may increase spawning areas for introduced species.

However, Orme Reservoir fluctuations could reduce spawning success

of even the introduced species. Therefore, a stocking program

will be needed in order to establish and maintain a reservoir

sport fishery. Channel catfish, walleye, and largemouth bass

should be stocked in. the reservoir during its initial year of

operation., The stocking of largemouth bass ptior to nongame fish

population increases should permit this species to become estab

lished on a self-sustaining basis. However, an annual stocking

program will be needed to maintain populations of channel catfish

and walleye. ·Other fish species found in th,e drainage system also

are expected to establ ish self-sustaining populations whichwi1l

contribute to the fishery.

Fisherman access to the reservoir should be provided in order to

permit opt imum use of fish resources. The Nat ional Pa.rkService,

in a draft Reservoir Use Plan for this project feature,has sug

gested that boat launching facit ities be located near the dam.

This would limit boat fi~herman use of the upstream reservoir area.

The potential exists for establishment of a carp or SUCker commer

cial fishery In Oi-me Reservoi r.

...

----.:
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be required before comments and 'recommendations cari.be made con-

Without the Project

boating and swimming. Stream-type opportunities will be limited

It is anticipated that a fishery for catchable rainbow trout could

,

extent of which cannot be determined at this time. More data will

be maintained in the 3-mile stream reach between Orme and Granite

the turbine probably will result in the death of some fish, the·

Reef. Dams. This could be a year ·around fishery provided water

to stream segments above the conservation or flood pool and to the

river downstream of the dam. Recreational-use conflicts can be

temperatures do not exceed 650 F.

The proposed power-geneTating unit at Or:me Reservoirmay.have impact

expected as the demand for water-oriented recreation increases.

If Orme Reservoir· is constructed, recreational opportunities will

shift in the'Teservoir site to lake-oriented pursu1ts, such as

on the aquatic resources of the reservoir. WaterS released through

largely of perennials such as salt cedar, mesquite,arrowweed,

Wi ldl ife habitat in the project area of influence varies from a

dense cover of bottomland vegetation to a sparse cover .of desert

vegetation. Adjacent to the rivers, wi ldl ife coverls ,comprised
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beaver, badgeri muskrat, cottontail, jackrabbit, mule deer, jave-

inhabiting the project area: coyote, raccoon, bobcat, fox, skunk,

Reef Diversion Dam. Where the Salt River channel winds through

in Central Arizona for its assemblage of mixed habitats of cotton-

Big-game species utilizing the reservoir site include the mule

habitat below surcharge elevation 1,513.4 feet. Of this, approxi-

1ina, and 13 species of small rodents. Historic sightings of mam-

cover changes to scattered palover/de, creosotebush, bursage, cat-

mately 14,000 acres belong to the Fort McDowell Community, 1,300

cottonwood, and seep willow. Above the floodplains, wi)dlife

d.iversity, it isutil ized by a large variety of wi Idlife species.

acres to the Salt River Community, and 7,900 acres lie within the

deer and the javelina. Recent surveys show the following mammals

claw, graythorn, mesquite, and cacti. The reservoir site· is unique

wood, mesquite bosques, and emergent vegetation. Because of this

and paloverde remain along the river channel. There is more exten-

Phoen ix, vegetat ion is sparse, however, some cl umps ofinesqu i te

sive vegetation along the Salt River several miles dQwnstream of

mals include 13 species of bats, 1 species of shrew, 2 species of
I

The reservoir area includes approximately 24,000 acres of wildlife

There is some riparian vegetation immediately downstream of Granite
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rabbit, 16 species of small rodents, muskrat, beaver, ·porcupine,

4 species of.•kunk, ringtail, coati, mountain lion,raccoon, feral

horse, bobcat, javel ina, mule deer, coyote, gray fox, badger, kit

fox, ocelot, Jaguar, and gray wolf. There is no evidence of re

cent sightingsof the ocelot, jaguar, or gray wolf in the reser

voir area. If they do occur, they probably represent transient

individuals •.

The area is very productive as shown by its diversity of birdlife.

Historically, 205 bird species have been reported .as ~sing the

site. Of these, 25 species have been recorded only once or twice

and therefore are considered "accidental. 1I Of the birds recorded,

72 are considered nesting species.

Recent surveys list 10 species of raptors as having been sighted

in the area. Included are the peregrine falcon, gray hawk, and the

Mississippi kite, all unusual visitors. A great blue heron rookery

exists within the flood pool. Game birds such as the quail, mourn

ing dove, and the white-winged dove nest in the project area. In

1975, the density of dove nests in mesquite within the reservoir

site rangedfrom 3 to 8 nests per acre. Quail surveys, in 1975,

in the reservoir area revealed 1.3 and 1.4 nesting pairs per station,

down about SO. percent from the previous year.
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Two endangered species, the southern bald eagle and Yuma clapper

rail, are known to inhabit the project vicinity. The Yuma clapper

rail was found using the marsh habitat in the vicinity of Granite

Reef Dam. The Salt and Verde River systems in the project area

provide an additional small amount of habitat potentially suited

for habitatiohby this species. Of the seven known active nesting

pairs of southern b~ld eagles in Arizona, two pairs nested success

fully along the Verde River downstream of Bartlett Dam in the spring

of 1975. They hatched a total of 3 fledglings, which is more than

50 percent of Arizona's 1975 fledgling southern bald eagle produc

tion. A third pair was spotted in early spring on a nest along the

Salt River but did not rear young in that nest. An immature south

ern bald eagle also was seen cruising the Verde River prior to

nesting time.

The black hawk has one known nest in the project area, perhaps

within the conservation pool area. The black hawk status in Arizona

is not well-known at this time. However, bird students within

Arizona are concerned over the ultimate survival of this species

due to its riparian dependency and the cumulative loss of apparently

suitable riparian areas within the State.

Ongoing surveys indicate 13 species of waterfowl utilize the area

with the green-winged teal, mallard, lesser ~caup, American wigeon,

and coot being" the most common. Whistling swans also have been
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threatened wildlife.

Service and the Arizona Game and Fish Department, is in the pro-

..
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• such action necessary to insure that actions authorized,
funded,orcarried out by them do not jeopardize the con
tinued existence of such endangered species and threatened
species or result in the destruction or modification of habi
tat of such species which is determined by tl,e Secretary, after
consultation as appropriate with the affected States to be
c r i t i ca 1. 11
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presumedt9 be in the area and are on Arizona's proposed 1ist of

bald eagle~ This evaluation is an essential prerequisite to proj

ect planning in view of the provision in Section )of the

Endangered. Species Act of 1973 that Federal departments and

Herpetofauna within the reservoir site is estimated to include

during the winter season, and there is little use in the summer

59 species. Of these, the Gila monster and desert tortoise are

observed in the reservoir area. Waterfowl use is only moderate

agenc ies sha 11 take

The Fish and Wildl ife Service, in cooperation with the U. S. Forest

cess of evaluating critical habitat for the endangered southern

In furtherance of the purposes of this Act the Fish and \o/i ldl ife

Service will attempt to preserve critical areas fromialteration
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Without the project, the Salt River Pima-Maricopa Indian Community

would develop the ,area downstream from Granite Reef Dam for indus

trial and commercial purposes. The riverine area between Granite

•

•
through cooperative agreements or leases. Through such action

it is anticipated that, without the project, a large portion of

the necessary habitat can be preserved, and the southern bald

eagle nest on the 'Fort McDowell Reservation can remain viable.

The Fort McDowell Indian Community apparently has no development

plans endorsed by the Community or Tribal Council which would inter

fere with the critical habitat of endangered species. However,

the Tribal Council has received a grant to conduct a study to

assist them in planning for util ization of their lands and for

general community development. No urban-development leases have

been made by the Community.

The 7,900 acres of Tonto National Forest Service lands along the

Verde and Salt Rivers to be affected by the project are expected

to remain basically as at present. No plans have been made by

the Forest Service for future construction of recreational facil

ities in the area. However, increased recreational use will reduce

wildlife use of the area, particularly during the summer high-use

period unless controls are instituted.

•
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Reef Dam and the Orme Dam site has been zoned as a recreational

area. Funds to assist the Community in the recreational develop

ment of this area are being requested from the Bureau of Outdoor

Recreation •. Habitat alotig the river within the Indian reservation

will become degraded as recreational facilities replace existing

habitat and recreational pressures increase. However, total ri

parian habitat is not expectec to be destroyed and some will con

tinue to be available to various species of wildl ife. Annual

equivalent wildlife values, estimated at_ units annually,

will be determined in subsequent studies.

With the Project

Initiation of construction on Orme Dam and Reservoir is proposed

for 1978. It has been estimated that in the reservoir site below

elevation .1 ;513.5 feet (flood pool), there is a total of 2,688

acres of heavy mesquite, 3,706 acres of light mesquite, 324 acres

of salt 'cedar/arrowweed, 406 acres of cottonwood/willow, 15,754

acres of desert scrub, and 1,121 acres of riverbed. With construc

tion of the reservoir, all vegetation will be cleared up to eleva

tion·l,437.0, the top'of the conservation pool, an area of 9,700

acres. This amounts to all of the riparian acreage on the Salt

, River downstream from Stewart Mountain Dam and about 62 percent of

that along the Verde River downstream from Bartlett Dam. Within

the flood pool, flooding and siltation would adversely affect the

riverine vegetation between elevations 1,437.0 and 1513.5 feet. No

;.
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studies have been undertaken to ascertain the effects of flooding

on the existing vegetation. However, it seems likely that por-

iions ~r all of the affected riverine area will be lost or ~hange

i'n vegetative type, especially if flood I,o:aters are retained for

lengthy periods. In flood and/or conservation pool areas, salt

cedar may invade or only annual grasses may survive. Other ripar-

ian vegetation is· not expected to become establ ished adjacent to

the lake.

Orme Dam will reduce flood flows into the area downstream of Gran i te

Reef Dam. The vegetation immediately downstream is expected to be

maintained by flood spillage and seepage from Granite Reef Dam.

Vegetation farther downstream is not expected to be subst~ntially

affected by reduced floodflows. The greatest ·adverseimpact could

arise from additional clearing of vegetation and utilization of

riparian areCls as floods are reduced by the flood control. structures.

Th i s proj ect effect shou 1d bE: explored ·further by the Bureau of

Reclamation for incorporation into the Orme environmental impact

statement.

Orme Reservoir will reduce habitat for mammal populations in the

area. The mule deer, javelina, bobcat, gray fox, and coyote will

decrease as habitat diminishes and recreational uses and develop'"

ment occur. Of 54 species of mammals historically occurring in the

Orme Reservoir site, six species are predicted to increase in numbers
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with impoundment, five species are expected to be unaffected

(three of which are 'the oc.elot, jaguar, and gray wolf), and 38
, .

are expected to be adversely affected. There are no predicted

effects for five other species.

With the reservoir in operation bird species nesting within the

reservoir site would be affected adversely. Out of 72 nesting

species, 12 would increase and/or not be affected, while 60 would

be affectedadversE;l y. Of these, the Gambell s qua il and the

white-winged and mourn ing doves, important game species, wi 11

decrease.

The reservoir will destroy the 'small amount of marsh that consti-

tutes potential Yuma clapper rail habitat along the river. Some

potential does exist, however, for creation of marsh habitat within

the project area at some future date. Lrmited marsh development

may occur if the pool stabilizes after a period of 2Q-25 years of

operation. This possibility is based on information relative to

the year 2030 level of development, Summary of Average Monthly

Water-Surface Elevations. However, according to information rela

tive to the 1980 level of development, the pool will fluctuate

enough to preclude development of marshes. At Lake. Roosevelt,

which OrmeReservoir may emulate, no suit,able marstldevelopment

has taken place.

-.---."



Increased flood control may afford some protection to thE: rail habi

tat presently being utilized near Granite Reef Dam, particularly

in cases of extremely high floods.

'--'..
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The black hawk nest within the site will be affected by project

constructJfon.' The tree in which the nest is located, either will

be cutdown or periodically flooded., Southern bald eagles using

the area also will be adversely affected. The unused nest site

(but potentially usable) on the Salt River will be destroyed by

clearing of the conservation pool. One of the 'most succer.sful

nests on the Verde River is within the flood pool. The other known

nest on the Verde River is not expected to be direct 1y affected by

reservoir construction. All eagles In the area will be affected

by the reduc1:lon ef stream feeding habitat. The southern bclld

eagles observed in the project area appear to depend upon a river

ine, not a lake, system for food. A r~ductlon in the length of

streams and Intensification of recreation en the remaining areas

will further Jeopardize their existence. Destruction by clee,rlng

or flooding of large cottonwood trees also will reduce potential

nest i ng and perchl ng sites. Itis our op InIon that proj ect cond 1

tlons will result in the loss of one viable nest and contribute tc

conditions which are serving tc depress the population of this

endangered species •

•
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The expanded water surface resulting from construction of the

reservoir will not benefit waterfowl materially. It will provide
'\

additional resting area, but numbers of birds using the vicinity are

not expected to greatly increase.

With the exception of two species of introduced turtles, no rep

tiles or amphibians are expected to be enhanced by Impoundment of

Orme Reservoir. The other species are expected to bee1im inated

from the reservoir site.

Habitat losses will occur with development and intensified use of

Forest Service lands and Indian Community properties surrounding

the reservolr. Under Public Law 90-537, the Colorado River Basin

Projects Act, each Indian community has the right to develop and

operate recreational facilities along a reservoir shoreline in

accordance with a master recreation plan approved by the Secretary

of the Interior. The National Park Service has b~en assigned

responsibility for the recreational master plan and has prepared

a draft. plan for Orme Reservoir. It indicates that recreational

facilities would be concentrated on the Verde arm of· the reservoir

about two miles upstream of the dam and four miles upstream and

three miles downstream on the Salt River. This concentration of

facilities will concentrate public use and will result in uneven

distributi~~ of recreational uses, particularly fishing.

;.

_.
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Areas furthurupstream In the flood pool area were Indlciated as

54

and other less permanent structural developments.

that the flood pool lands will not be available for wildlife man-

land and use .it for purposes not Inconsistent with the project

purposes, i.e., grazing, recreation, farming, or mineral extraction.

having use as shoreline camping sites, grazing areas, golf courses,

The Act also provides that the Indian communities may retain cer

tain rights in the flood pool area. The former owner may lease the

Unlike most other federal water development projects it would seem

Indian Community has development plans is not known at this time.

project. Residential and commercial developments may be constr~c-

stream, downstream of the dam, will be similar with or without the

agement purposes under a General Plan.

The Salt River Indian Community recreational plans for the flowing

ted along the edge of the reservoir. '4hether the Fort McDowell

lands inundated by the project. Exchange lands have not yet been

to receive 2,500.acres of Forest Service lands in compensation for

Provisions of the Act call for the Fort McDowell Indian Community

lease several miles along both sides of the Verde River and most

de 1ineated. However, the Fort McDowell Ind ian Commun i ty has i nd i-

southeast of the reservation boundary as exchange lands and to

cated its desire to obtain Forest Service lands northwest and

-.I
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Areas furthur upstream in the flood pool area were indicated as

having use as shoreline camping sites, grazing areas, golf courses,

and other less permanent structural developments.

The Act also provides that the Indian communities may retain cer

tain rights in the flood pool area. The former owner may lease the

land and use it for purposes not inconsistent with the project

purposes, i.e., grazing, recreation, farming, or mineral extraction.

Unlike most other federal water development projects it would seem

that the flood pool lands will not be available for wildlife man

agement purposes under a General Plan.

The Salt River Indian Community recreational plans for .the flowing

stream, downstream of the dam, will be similar with or without the

project. Residential and commercial developments maybe constr~c

ted along the edge of the reservoir. Whether the Fort McDowell

Indian Community has development plans is not known at this. time.

Provisions of .the Act call for the Fort McDowell Indian Community

to receive 2,500.acres of Forest Service lands in compensation for

lands inundated by the project. Exchange lands have not yet been

delineated. However, the Fort McDowell Indian Community has Indi

cated its desire to obtain Forest Service lands northwest and

southeast of the reservation boundary as exchange lands and to

lease several miles along both sides of the Verde River and most
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-----.-resources be recognized as a project purpose.

.1.Conservatiqn and development of fish and.wildlife

Prior Reports and Recommendations
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of the lands along the north side of the flood pool on the Salt

River. The Salt River Indian Commllnlty,although not specifically

authorized to receive exchange lands, has requested about 23 square

miles of Forest Service land along the south side 6f·theSalt

Exchange lands involved constitute areas of ripafian or upland wild

life habitat that without-the-project would remain.lp the public

trust without major alteration of vegetation. If exchanges are

granted, these lands no longer will be public, andwUdl ife habitat

may be modified or lost due to residential and recreational pres

sures. Units of habitat lost as a result of the project will be

determined inupcoming studies.

This proJect.site was discussed in two Fish and Wild 1ife Service

reports on the CAP and the Maxwell site, dated October 1947 and

November 30, 1961, respectively. A report on the Orme Unit,
J . " '.

issued February 23, 1967, contained the following ,recommendations:



2. Prior to Impoundment of Orme Reservoir, $10,000 be

. 3. Over a 5-year period, $100,000 be made available to pro-

\ ,
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launching ramps for small boats, and sanitary facilities

servoir.

voir with a minimum of eight public access parking areas,

provided for toxicant to be used in a nongame fish

vide for fishery management investigations on Orme Re-

eradication program •

•

permanently marked seining areas, with general locations

The project plan provide fisherman access to the reser-

at a total cost of $120,000.

of reservoir flsn pop':!lations,1:wo properly cleared and

as shown on Plate 1, be provided at an estimated cost of

$10,000.

McDowell Indian Community, Salt River Indian Tribe,

and regulations to control boat operations be developed

and Fish Department, Arizona State Parks Board, Fort

cooperatively by the Bureau of Reclamation,Arizona Game

. /

4.

5. To benefit commercial fishing as well as the management

6. To<promote'Safety and to increase fishing, a z<:>ning plan

•



57

ment purposes •.

•

'::.

Bureau of Indian Affairs, Forest Service, and. other

iog is necessary for reasons of safety, public health,

project operation, and seining areas for fi~hery manage-

are reserved for fishing.

plans for Orme Reservoir specify the retention of trees

th~ reservoir so that adequate areas of the reservoir

•
agencies having responsibility for the administratjon of

suitable fish habitat in reservoir waters, clearing

immediately after acquisition so as to identify areas

Bureau of Reclamation, in cooperation with the Bureau

and brush within the reservoir area except where clear-

oT Sport Fisheries and Wi ldl ife and the Arizona Game and

available to the publ icfor hunting and fishing.

. Fish Department, investigate the feasibJltty of includins
\

a wildlife management area as a project feature.

7. Tofac i1 i tate f i shTng and to promote maintenance of

8. Subject to project land acquisition conditions, the

9. The exterior boundary of project lands be marked adequately
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Recommendation 2 is no longer applicable since it is no longer

an essential part of the fisheries management proposal.

Recommendation 91s no longer needed because public use areas for

Orme Reservoir will be defined by the recreational use plan.

Also a broader recommendation is being made for delineation and

publ ic use of CAP project lands.

Buttes Dam and Reservoir

Description of Project Facility

Buttes Dam and Reservoir will be located on the Gila River about

14 miles east of Florence, Arizona, and 4 river miles upstream of

the Ashurst-Hayden Dam at which Gi la .River flows are presently

diverted. The reservoir will provide water conservation, flood

control, sediment control, and opportunities for recre~tion, and

fish and wildlife. The U. S. Army Corps of Engineers isreevalua

ting flood benefits for the dam and is compiling a. flood release

schedule.

The dam will bean earthfill structure rising about 210 feet above

the stream bed to elevation 1,796.0 feet. As presently proposed,

the release structure will be located at elevation 1,625.0 and

as sediment accrues, the outlet will be raised by stop logs.



will be stored as CAP water behind Buttes Dam. At times, the entire
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plans •

Fish production facilities are included as part of the project
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•

if the natural channel were to be used.

maintained at all times.

Releases from the dam may be partially or entirely diverted into a

months when no San Carlos water could be released downstream, even

at elevation 1,750.0 and a surcharge pool of 6,200 ~u~face acres

I

historic water rights will be exchanged In this fashion. Under

have a water exchange agreement which will affect the operation of

Buttes Reservoir. Under the agreement, at certain times, CAP

released into the canal.

this operation, in some years there will be periods of several

The reservoir will have a conservation pool of 4,000 surface acres

Project andcin equivalent amount of San Carlos' Gila River water

either CAP waters or CAP and San Carlos Project waters will be

waters from the Salt-Gila Aqueduct will be provided the San Carlos

The Bureau of Reclamation and the San Carlos Irrigation District

cement-lined canal for use in irrigation. It is ant.icipated that

. at elevation 1,787.5. A minimum pool of 200 surface acres will be

•
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Fish and Wildlife Resources

Without the Project
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It is expected that the bullhead, mosquitofish, crappie, threadfin

shad, bluegill, longfin dace, Gila mountain sucker and other spe

cies found in the drainage system will become established as water

qual ity improves. There is a native population of the Gila top

minnow, classified as an endangered species, upstream of the pro

posed Buttes Reservoir site. It is possible this species may become

establ ished within the reservoir area •. A fishery survey is required

to adequately dscertain the status of the Gila topminnow.

Waters flowing through the proposed Buttes Reservoir site have had

a recent history of extreme minewaste pollution. Previous sampl ing

in the river has netted only a few fish, reportedly in poor pnysical

condition. Recent water quality improvement has led to some fish

reestabl ishment as there have been reports of catfish at Ashurst

Hayden Dam. Fish habitat is expected to improve as mine-waste

degradation lessens and the river system recovers. Gila River

waters are somewhat silty and are expected to continue so unless

watershed practices improve.

- Fi sh
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Probable fish species in the area are listed In Appendix IV.

With the Project

Buttes Reservoir will affect 25 river miles of fish habitat.

Approximately 15 miles will be constantly flooded, 6 miles will

be intermittently flooded, and 4 miles will experience altered

flows and occasionally may be dewatered.

The inundated area will be changed from stream to lake habitat.

Stream habitat intermittently inundated will be adversely affected

as the stream bottom silts In during periods of flood storage.

Fishery habitat downstream of Buttes Dam could be destroyed by

operating procedures as planned. With the exchange agreement,

'even if San Carlos waters were put into the natural,rlver channel

for delivery, there would be several months of zero or reduced

flow from Buttes Dam. Leakage from the dam is not expected to

sustain a fishery. If constant flows were maintained. fish from

the proposed reservoir and other species existing in the river

system could ,be'expected to establ ish self-sustaining populations.

The reservoir will provide habitat suited to development of a

warmwater fishery. The planned minimum pool of 200 ,surface acres

should be adequate to sustain fish populations during low water

•



increases.

" .

, .;.

I' \-u ••

62

/A
~

Without the Project

periods~ However, the accumulation of sediment in this area will

reduce both quantity and quality of the fishing.

establish self-sustaining populations wnich will contribute tc

the fishery. Fisherman access should be provided in order to per-

been recently cleared along the south river bank in conjunction

To establish and maintain a sport fishery in the reservoir, channel

mit optimum utilization of fish resources. Recreational-use con-

Wildlife habitat ~ithin the project area of influence consists

Wildlife

catfish and northern pike should be stocked annually. Several
.

other fish species found in the drainage system are expected to

flicts can be expected as the demand for water-oriented recreation

of an intermingl.ing of willow, salt cedar, mesquite and scattered

and desert scrub. Vegetation downstream of the dam site consists

stands of cottonwoods. About 500 yards of this vegetation have

with dredging operations at Ashurst-Hayden Dam.

of dense stands of salt cedar along the river's edge; mesquite

communities interlningled with arrowweed, creosotebush andcatclaw;
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Mule deer and. javelina are the two important big-game species

found in the project vicinity. Other large· mammals' include the

bobcat, badger, striped skunk, gray fox, raccoon, and coyote.

The deer population density is estimated at about four per section.

Historically, 51 species of mammals are known to have occurred in

the area, including the bighorn sheep.

Upland-game birds including the white-winged dove and Gambel's

quail are abundant. White-winged doves nest in the project area

and were reported at high densities during a recent nesting season.

Historically, 100 bird species have been recorded of which 5lare

nesting species. Five species of raptors are reported to nest in

the area but lim i ted fie 1d stud ies now be ing conducted may riot

accurately determine their status.

Waterfowl species common to southern Arizona such as ~hemallard,

teals, and pintail can be expected to use this river segment par-

ticularly as improving wnter quality permits increased. aquatic pro-

duct ion. A male Mexican duck, classified as an endangered species,

was reported to have been using the area in the summer of 1975.

A total of 54 species of reptiles and amphibians are expected to

be within the area. Of these, seven were found in recent surveys.

Two of the reptiles, the Gila monster and the desert tortoise are

on Arizona's proposed 1ist of threatened wildl ife. '
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units annually will be deter-
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Wildlife species within the project area are listed fnAppendixes
V and VI.

Existing mining claims within the area, if developed, could reduce

With the Project

wildlife habitat values.

The riverine area from Ashurst-Hayden Dam to the upstream 1imi t

life value due to increased human activity. Annual equivalent

located on private lands is expected to she,w some decrease in wild-

tically over the project life. Access to the area is limited and

This land and associated habitat are not expected to change dras-

of the conservation pool is predominantly state and federal land.

access points demonstrate 1ittle hcibitat degradation. H.abitat

Included is riparian vegetation found along about 15 miles of river.

mined in subsequent studies.

As presently planned, Buttes Reservoir will result in the loss of

wildlife values estimated at

Habitat quality also is expected to decrease within the flood pool

about 4,000 acres of wildlife hclbitat within the conservation pool.

area if vegetation remains flooded over extended periods of time.

Salt cedar may invade the conservation ~ool area if frequency and

depth of flooding does not inhibit it. Relocation of roads and
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railroads from the reservoir site, borrow areas, and recreational

developments ~ill result in additional habitat reductions.

An additional four miles of riparian vegetation between Buttes and

Ashurst-Hayden Dams would be degraded or destroyed if all but the

very infrequent spills are diverted from the natural river channel

at Buttes Dam. The release of San Carlos Project waters into the

channel. even though there will be some months of no release. may

be adequate to maintain the downstream vegetation. Buttes Dam

will virtually cut off flood flows to the Ashurst-Hayden Dam

throughout most of the project life. This could reduce the vigor

of vegetation downstream of Ashurst-Hayden Dam. However, agri

cultural irrigation along the river bank may keep the water table

at a level suffi.cient to maintain this growth. An additional

impact on vegetation downstream of Ashurst-Hayden Dam will be

induced by the clearing of lands within the flood plain due to

increased protection from flooding.

Significant reductions in wildlife populations will accompany habi

tat losses within the reservoir site. Of the 51 mammal species

historically known to occur at the site, it is expected that nine

will be unaffected or show an increase, and 38 will be adversely

affected. The effects on four are not known. Species to be

adversely affected include the mountain lion, bobcat, javelina,

and mule deer.

..

--.,.
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Populations of Gambel 's quail t white-winged and mourning doves t the

important game bird species found in the reservoir area, will be

adversely imp~cted by the project. The loss of high density nest

ing habitat will be felt throughout the surrounding area. Of the

51 species of birds nesting in the area t 49 will be adversely

affected while two are expected, to increase in population numbers.

Waterfowl are expected to use the reservoir as a resting area.

However, the numbers of birds should not greatly exceed that which

otherwise could be anticipated to use the river as water quality

improves and aquatic production increases.

Out of the 54 historically documented species of herpetofauna

found at the Buttes site t only one amphibian t the introduced soft

shelled turtletwi 11 be enhanced by project construction. Other

species will be eliminated.

Conservation pool clearing t periodic flooding t recreational facility

development t borrow area excavation t railroad and road relocation t

channel construction t and downstream dewatering will degrade or

destroy. irreplaceable fish and wildlife habitat. Units of annual

equivalent habitat lost asa result of the project will be deter

mined in studies presently being initiated.
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Prior Reports and Recommendations

The Butte's Dam and Reservoir was dis--cussed in the November 30,

1961 Fish and Wildl ife Service report on the CAP ... In. addition,

the Fish andWildl ife Service issued a report dated~ebruary 30,

1959, entitled, "Middle Gila River Project, Buttes Dam and Reser

voi,r, Arizona,'1 also, a supplemental report on the project dated

Ap rill 8 , 1963.

The following recommendations were made in the 1959 report:

(1) Th~t fish and wildlife conservation be m~de~ project

·purpose.

(2) That a minimum pool of not less than 200 surface acres

with an average depth of not less than 8 feet be main

tained at all times in Buttes Reservoir.

(3) That reservoir clearing along the Gila River .not extend

above contour 1650.

Recommendation 3 from the above report has not been. adopted by the

Bureau of Reclamation. As presently proposed, all lands below

elevation 1,750.0 will be cleared.
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Charleston Dam and Reservoir

Description of Project Facility

Charleston Dam and Reservoir will be constructed on the San Pedro

River near Charleston in Cochise County, Arizona. It will provide

water conservation and flood control of the San Pedro River.

Flood benefits ~re being reevaluated by the U. S. Army Corps of

Engineers, and the flood pool may be reduced or deleted from the

project plan.

The proposed dam will rise about 160 feet above streambed to a

crest elevation of 4,090.0. A second earthfill dike will be built

in the saddle west of the river. The release structure will be

located at ele~ation 4,000.0 feet and, as sediment accru~s, the

outlet will be raised via stop logs.

The reservoir win inundate 5,600 acres at flood control elevation

4,070.0 feet. Storage capacity at this elevation will be 238,000

acre-feet. The conservation pool will COver 4,000 acres atele

vat ion 4,055.0 and provide 125,000 3cre-feet of storage capacity.

-----~'
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A minimum pool of 700 surface acres will be maintained in the

reservoir.

Releases from the dam. as proposed. will enter the SanPedro'Aque-, .. "~

duct. Present reservoir operation data indicate thath1storic

downstream water rights may not be maintained. It has not been

determined by what method or in what volume releases will be made.

Also the San P~dro Aqueduct may be modified or deleted from the

project with some other delivery system being substItuted.

Project. plans include the purchase of 1.150 acres of upland area

for recreational purposes. as recommended by the Bureau of Outdoor

Recreation.

Fish production facilities included in the overall project will

provide fish for stocking in the reservoir.

" .~.
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Fish and Wildlife Resourc~s

Fish

Without the Project

The San Pedro River originates in Mexico and extends approximately

112 miles into Arizona, flowing north to its confluence with the

Gila River. The river is unusual in that it is as yet unencum

bered by dams. Stream flows in 1973 at Charleston ranged from

1.3 cfs to 689 cfs with a mean of 28.4 cfs. Stream flow is inter

mittent throughout much of the river course.

Many native fish species including the endangered Gila topminnow

historically have been known to occur within the project site.

Various tributaries to the river support populations 6fthis

endangered species. Recent data indicate the longfin dace and Gila

Mountain Sucker continue to inhabit the project site. Fishery

data relating to this river system are not sufficiently detailed

to permit total assessment of project impacts on the resource.

Fish species which may occur in the project area are listed in

Append ix ,IV.

Fisheries habitat and resource utilization by man probably would

remain similar to present. As the San Pedro Valley develops, use

of the river resource would be expected to increase.

:.



With the Project

The presently undammed river provides recreational opportunities

rare in southern Arizona.

.' .
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Construction and operation of Charleston Reservoir witl affect II

river miles of stream within the reservoir site plus the downstream

segment. Downstream effects are difficult to assess because of

the present intermittent nature of the stream.

•

Approximately nine miles of river will be inundated by the conser

vation pool. An additional two miles will be intermittently

flooded during the periods of flood storage. The inun.-

dated area will be changed from stream to lake habitat. Stream

habitat periodically inundated will silt in during flood periods

reducing its quality. Stream habitat downstream of the dam could

be enhanced or degraded depending on continuity and volume of re

leases from the damcmd the extent to which the existing stream

channel wi llbe used for del ivery of project water. Present plans

call for a diversion of releases into the San Pedro Aqueduct.

However, this proposal is still under investigation,and it is

anticipated that an alternate method will be used. Further study

will be required to show how much of a release is needed to sus

tain a downstream. fishery and the length of stream which will carry

a surface flow.



Reservoir conditions would be such that a fair sport fishery can

be established. The reservoir minimum pool of 700 surface acres

will be adequate to maintain fish during reservoir drawdown. The

reservoir will fluctuate widely which wit) reduce spawning success

of some fish species.

To help establish and maintain a sport fishery in the reservoir,
•

a fish stocking program will be needed. Northern ~ike and channel

catfish should be produced in the project planned hatchery facility

for annual stocking of the reservoir. The carp, mosquitofish,

bullhead, green sunfish, bluegill, and other' species within the

river system also will contribute :to the reservoir fishery.

Sufficient fisherman access should be provided to permit proper

utilization of fish resources. The Bureau of Outdoor Recreation

in a draft report dated April 15, 1970, has recommended boat launch-

ing facilities near the dam only. This would handicap boat fisher-

man use of the upstream reservoir area. Recreational-use conflicts

can be anticipated as reservoir use Increases.

Wild 1ife

Without the Project

The project area of influence provides varied wildl ife habitat.

Seep willow occurs on gravel beds along the stream bank and in

;,
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washes. Mature cottonwoods line both sides of the river. Exten-

sive mesquite stands occur on the alluvial terraces.' Sacaton is

found in scatt~red areas along the river. The terrain adjacent to

the riparian habitat is dominated by Chihuahuan desert-type vegeta-

tion with acacia, tarbush, and creosotebush dominating. The river-

ine area within the reservoir site and at least as far downstream

as Winkleman. consists of mesquite, willow, bands of co.ttonwood
I

trees, salt cedar, and perennial grasses.

This habitat supports a wide variety of mammals. Hi~torically,

65 species of mammals have been found in the project area. 8ig-

game species include the javelina, desert mule deer, and white-tailed

deer. Other mammals include the coyote, gray wolf, kit and gray

foxes, bobcat, mountain lion, ocelot, jaguar, badger, coati, ring-

tail, skunk, ~nda large number of smaller animals.

Waterfowl such as the American wigeon, ring-necked duck, pintail,

gadwall, and mallard, uti 1ize the river area. Populations are

relatively low and are expected to remain so.

The importance of the area for wildl ife is indicated by its diver

sity of birdlife. Over 140 species have been reported of which

60 are nesting species. Severalraptors are known to'inhabit the

vicinity including the prairie falcon, golden eagle';redtailed

hawk,grayhawk, and the Mississippi kite.
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Arizona is the only state in which the gray hawk is known to nest.

The San Pedro River Is one of the last remaining strongholds of

this species. Ten nest sites are iocated along the S~n Pedro

River drainage between Hereford and Mammoth; four nest sites may be

within the reservoir area; three are immediately downstream of the

damsite; and one is close to or at the proposed San Pedro Aqueduct

crossing on the Babocomari River. The gray hawk is on Arizona's

proposed list of threatened wildlife.

An uncommon raptor in Arizona, the Mississippi' kite, has two nest-

ing colonies d~~nstream of the proposed damsite on the San Pedro

River~ 'rhi~'species also is on the state's proposed Jist of

threatened wildlife.'

Reptiles and amphibians are common ine the area with 66 species

recorded as occurring or presumed to occur at the Charleston
I .

Reservoir site. The Gila monster, desert tortoise, narrow-mouthed

toad, hood-nosed snake, and desert massasauga are on the proposed

state 1ist of threatened ,wlldl if~.

(
Wildlife species probably occurring within the project area are

listed In Appendixes V and VI,

Most o,f the Impact area within the flood pool and immediately down

stream is In private ownership. About one-half of the project-affected
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riverine area lies within the San Raphael del Valle Spanish land

grant. The dam site and several miles of downstream areas are

within another Spanish land grant t San Juan de las Boquillas Y Nogales.

Both land grants and some parcels in between are now owned by

TENNECO.

Wildlife conditions are expected to remain essentially the same

for an indefinite perioa. No plans have been made for present or

immediate future development of the TENNECO lands.' TENNECO is

presently developing 6 t lOO acres of ot~er land~ near Sierra Vista.

It can be expected that development will occur In the future along

the San Pedro River. Due to flood hazards, development may not

occur within the bottomlands; thus the riparian vegetation may

remain. However t it would become degraded through Increased

human use of the area.

With the Project

Construction of Charleston Reservoir is proposed to begin _

With construction t all vegetation in theconservatipn pool area

(4,000 acres) will be cleared. Included are nine' river mlles of

streamside habitat. Of the 4,000 acres.an estimated 670

acres ar.e riparian growth. In the flood pool, additional vegeta

tion may be destroyed by prolonged flooding. Salt cedar may in

vade the flood and conservation pool areas during extensive

.---- ....

" .
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dewatering periods or only annual grasses may survive. Riparian

habitat is not expected to become established adjacent to the

lake.

Adverse impact is expected on downstream vegetation for approxl-

mately _ miles. With construction of Charles Dam,. thevegeta-

tion downstream will be subject to altered river flows. The vol-

ume and temporal aspects of flows will be·modlfied, and flood flows

will be virtually eliminated. Salt cedar is becoming increasingly

established on permanently exposed and stabilized sand bars along

the river channel. Charleston Dam wi 11 further control flow in the

river and permit extensive stands of salt cedar to become estab-

lished. Salt cedar can and has eliminated large areas of native

riparian vegetation such as cottonwood and seep willow•.

Of the 65 species of mammals historically known to occur In the

project area,ll are expected to increase In numbers or not be

affected, 49 will be adversely affected, and effects on five

species are unknown. Mule deer, javel ina, and white-tailed deer

numbers are expected to be adversely affected by the project.

Upland-game bird populations wHhin the area will decrease in

conjunction with nesting habitat losses. Many other bird species

also will be adversely impacted. Of the 60 nesting species using



Prior Reports and Recommendations

(a) No vegetation be removed from the reservoir ba$in ex-,

cept for such trees as would bea hazard 'to public use,

of the reservoir.

77
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Waterfowl use will increase with increased resting area. However,

use will remain relatively light. The period of highest use will

be from late November through March.

"A Prel iminary Evaluation Report on Fish and Wildl ife Resources in

Relation to the Water Development Plan for the Proposed Charleston

Dam and Res~rvoir Project, San Pedro River, Colorado River Basin

in Arizona" was prepared in May 1947 by the Fish and Wildl ife

Service. The following recommendations were made in that report:

The population of all but one of the reptiles and amphibians

inhabiting the reservoir area will be lost. The introduced Texas

soft-shell turtle is expected to Increase in numbe~s with Increased

water area.

the reservoir site population decreases are expected for 56 while

four will be benefited. Adversely impacted species include the

gray hawk and possibly the Mississippi kite. Four known gray

hawk nest sites probably will be destroyed.
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(b) TItle be secured In fee simple to all lands In the

reservoir area and to a buffer strip borderlng'the

pertmeter of the reservol'r sufficient to permit free

and ready public use and access to the reservoir.

(c) The Fish and Wildlife Service be advised at such time

as the project may become authorized by the Congress and

a definite project report prepared thereon in order that

a detailed Service report for the project can be pre-

pared and furnished the sponsor.

These recommendations are no longer considered valid because of

subsequent changes In project plans.

Hooker Dam and Reservoir

Description of Project Facility

The proposed Hooker Dam site is located on the Gila River within

the Gila National Forest about 10 miles upstream from. the communi-

ties of Cl iff and Gila, Grant County, New Mexico. Hooker Reser-

voir water will back up into the Gila Wilderness area.,

The dam will. bean earth-fill embankment rising about 235 feet

above the stream bed to elevation 4,895.0 feet. Crest length will

" .----
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be about 1,500 feet. Itwi1lprovide storage capacity for flood

and sediment control, water conservation, recreation, and fish

and wi 1d1 ife •

The reservoir will inundate approximately 1,340 acres at the

surcharge elevation of 4,890.0 feet. The conservation pool capa

city of 70,000 acre-feet will inundate 1,120 acres at elevation

4,863.0 and will be maintained approximately 50 percent of the

time. Inactive~torage, 20,000 acr~-feet, will inundate approxi

mately 580 acres at elevation 4,780.0.

This project feature will allow water users in New Mexico to

increase the1r consumptive use of the Gila River and its tribu

taries through water exchange agreements with downstream water

users in Arizona. Downstream water users affected ~ill obtain

water from the CAP aqueduct system. Increased annual consumptive

use in New Mexico will not exceed an average of about 18,000

acre-feet per year in any period of ten consecutive years. Down

stream releases from Hooker Reservoir are expected to average

about 65,000 acre-feet per year for an average flow of approximately

90 cfs.

The project plans include provision for a coldwater hatchery

facility.
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Fish and Wildlife Resources

Fish

Without the Project

The Gila River within the project area exhibits wide seasonal

ranges in stream flow. varying from as low as one cfstoseveral

thousand cfs. "During periods of high volume flow from snowmelt

and intensive summer rains the river becomes silt laden. The

average flow in the river is between 100 and 200 cfs. Most of the

time the river flows clear and cool.

The Gila River in the vicinity of the reservoir site provides good

qual ity fish habitat. Fishes found in the vicinity include the

following native species: chub. loachminnow. spikedace, longfin

dace. desert"sucker~ Sonoran sucker and speckled dace. The first

three of these are listed in the New Mexico State Game Commission's

Regulation No. 563. dated January 24. 1975. as likely to be in

jeopardy within the foreseeable future. Introduced fish species

within the area include the smallmouth bass, rainbow trout, brown

trout, channel catfish, yellow bullhead, black bullhead, flathead

catfish, green sunfish, and mosquitofish.

The channel catfish, smallmouth bass, and rainbow trout, are the

primary species appearing in the fisherman's creel. The New Mexico
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Hooker Reservoir will be long and narrow wi'th a width not exceed

ing one fourth mile. Approximately 10 miles of the Gila River

will be inundated thus eliminating the stream fishery from this

reach. Reservoir releases are expected to be cooler than present

stream flows during the summer months. This will provide better

habitat conditions for establishment of a trout fishery but is

expected to be detrimental to some native species including the

spikedace, considered as endangered in New Mexico. Furthermore,

native species upstream of the reservoir also could be detrimentally

affected by the introduction of competitors through use of bait

fishes in the reservoir or upstream movement of nonnative fishes

enhanced by lake conditions.

Department of Game and Fish stocks about 2;500 9-inch rainbow

trout annually in the reservoir vicinity. Good access to the

stream is available downstream of the dam site. Vehicular

access to the stream is available at only one point upstream

from the dam site due in part to road restrictions within the

Gila primitive and wilderness areas. However, many rishermen hike

into this area.
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The reservoir will provide habitat suitable for establishment of

a reservoir fishery. Minimum pool depth and surface area ,should

be adequate to sustain fisn populations during periods of extreme

drawdown.

Several fish species native to the river system can be expected

to increase in numbers and establish self-sustaining populations

in the reservoir. Anticipated reservoir temperatures will permit

development ofa trout fishery. Present plans are based 'on an annual

stocking of raihbow trout and channel catfish; however. consideration

is being given to an alternate program in which native trout would

be stocked exclusively.

Information presently available on the timing and volume of releases

from Hooker Reservoir indicates that the downstream fishery will be

maintained. A concentration of fish below the dam. resulting from

fish moving upstream in the Gila River and from reservoir fish pass-

ing through the outlet structure. should provide increased fishing

opportunities in this area.

Fisherman access to the reservoir will be restricted to the general

vicinity of the dam. The reservoir will be attractive to" other

forms of recreation-boating activity and use conflicts could arise.

Wildlife

Without the Project

Wildlife habitat within the project area consists ofa very di-

verse canyon-type ecosystem. Riparian woodland comprised of syca-

more. cottonwood. and willow, characterize this system. The riparian
i

habitat along the Gila River in the project area is unique in New
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Mexico. It is the Fremont Cottonwood-Arizona Sycamore Association
I

which is representative of the subtropical Sonoran biotrope.

quite rare north of the Mexican border. Further back from the

stream. the woodland becomes a complex vegetational type including

hackberry. Arizona walnut. and velvet ash. On the hillsides bor-

dering the riparian woodland the vegetation Includes one-seeded

juniper, alligator .bark juniper. ebony oak. gray oak. pinyon pine.

and mesquite. However. the canyon slopes vary in vegetative com-
I

position depending on exposure. The south-facing slopes are very

rocky and are dominated bycatclaw acacia. one-seeded juniper •
./

bear grass. and scattered mesquites and cacti. both cholla and

prickly pear. Where the slopes are less exposed. such as the

east- and west-facing slopes. the vegetation becomes shrub1.lke.

almost chaparral in appearance. Here. pinyon pine and juniper

increase in number. Dense stands of shrub oak. buckhorn. and

other chaparral species occur. The more mesic locations on the..
slopes becqme denser forest. On the north slopes in the deeper

drainage. the pinyon-juniper forest becomes quite dense including

pinyon pine. alligator bark juniper. ebony oak and wavy-leafed oak.

Impounded project waters would influence approximately 1.340 acres

of wi ldl ifehabitat below elevation 4,890.0. Project lands are

within the Gila National Forest. However. some patented lands lie

within the reservoir area. It can be expected that the reservoir

, .
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level wi 11 be at the top of the conservation pool, elevation 4,863.0

approximately 65 percent of the time.

Big-game animals found within the project area include the moun-

tain lion, bobcat, javelina, elk, white-tailed deer,mule deer, and

bighorn sheep.

Fur animals including the raccoon, foxes. badger. muskrat. and

beaver, are common in the vicinity.

Literature review indicates that about 226 species of birds may

be found in the reservoir area of which 111 are nesting birds.

The Mexican duck, black hawk. and Gila woodpecker may nest within

the reservoir site. All three species <;Ire on the New Mexico

endangered species and subspecies list, and the Mexican duck is on

the United States list of endangered fauna.

Waterfowl such as the gadwall, pintail, green-winged teal, blue-

'winged teal, and many others use this area.

Raptors including the goshawk, sharp-shinned hawk, ferruginous hawk.

bald eagle, osprey, prairie falcon, and peregrine falcon, are

reported to use the area. The Cooper I s hawk, redta iled hawk,
·r

Swainson's hawk, zonetailed hawk, black hawk, golden eagle, barn
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With the Project

With the construction of· the reservoir, 134 acresin ------

will back up an additional two miles within the \.Jilderness. In

be lost due to clearing for the conservation pool. Of this total

for accelerated recreational use.

two miles are within the Gila \.Jilderness area. The flood pool

Construction of the Hooker Dam and Reservoir is scheduled to begin

A list of wildlife in the project area is found in Appendixes
V and VI.

no plans have been made by the U. S. Forest Service for future con-

struction of recreational facilities within the project area.

of riparian habitat along eight river miles of the Gila River will

Recovery Team.

add i t ion, an unk!lown acreage wi 11 be a.l tered for borrow and a1so

River system are presently being identified by the Peregrine Falcon

Approximately 62 species of amphibians and reptiles are found in or

and the Arizona coral snake, are on New Mexico's endangered species

Without the project, the National Forest lands within the project area

are expected to remain basically in their present condition. Apparently

reservoir area and downstream. Detailed raptor nest surveys will

and ~ubspecies list.

adjacent to the area. Two of these, the narrow-heade.dgarter snake

be needed to accurately ascertain this. The peregrine falcon is

classified as endangered. Potential nest sites within the Gila

owl, screech owl, great horned owl, and elf owl, may nest in the
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Downstream riparian vegetation .is expected to be maintained by the

flows released from Hooker Dam.

Riparian vegetation would not be expected torevegetate around the

reservoir shoreline because of wide fluctuations in reservoir

level. Some salt cedar might take hold along the outer fringes.

Hooker Reservoir will eliminate or degrade habitat for mammal

populations in the area. The mule deer, white-tailed deer, jave

lina, bighorn sheep, bobcat, gray fox, and coyote will decrease

as habitat decreases and human recreational use of the pool and

encroachment occurs. Of the 68 species of mammals historically

occurring in the Hooker Reservoir site, six have been predicted to

increase in numbers with impoundment and four probably would be

unaffected. Fifty-eight are expected to be adversely affected by

the impoundment.

The expanded water surface resulting from the construction of

Hooker Reservoir will not benefit waterfowl materially. ,The reser

voir will provide waterfowl with resting and limited feeding areas

during the spring and fall. migration periods, but few are expected

to remain or nest within the area •

-- .
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With the construction and operation of Hooker Dam and Reservoir

many of the bird species presently nesting in the 'reservoir site

will be adversely affected. Of the 111 nesting species~ 13

will Increase or not be affected and 88 will be adversely affected

with the project. The destruction of the ripartanwoody vegeta

tion along the river could well spell the destruction Of the

bird populations that it 6l;lpports. Nesting birds that could be

especially adversely affected include: Abert's~.towhee, black

hawk, elf owl, Wied's crested flycatcher, white-winged dove, mourning

dove, yellow-bellied cuckoo, Gila woodpecker, and Lucy's warbler.

Many other species, especially other nesting birds, conceivably

could have their numbers considerably' reduced by the inundation

or removal of trees. Of those species that will be adversely

affected, the Gambel 's quail, white-winged dove, and mourning dove,

are important game species.

The destruction of at least eight miles of sycamore and cottonwood

vegetation on the upper Gila River in New Mexico will eliminate

nesting sites for zone-tailed and black hawks. The black hawk is

dependent upon nesting close to the water because of its diet of

frogs, small fishes, and aquatic animals. The zone-tailed

hawk has a more varied diet including mammals, birds, and reptiles,

but a1so is dependent upon st reamsi de vegetat ion fornes t i n9 cover:

These hawks are peripheral species with only a few birds nesting in



hawks.

2. That the project provide one access-parking area with
sanitary facilities and served by all-weather roads at
the tail water below Hooker, Alma, Quail Springs, and
Reserve Dams and that public access be provided to at
least 1,000 feet of stream below said dams; and that
the stilling basins of Hooker, Alma, O.uailSprings, and
Reserve Reservoirs be equipped with berm or other type
fishing platforms for fisherman access and safety.

88

1. That the project provide at each reservoir boat-launching
access areas equipped with ramps or other suitable
boat-launching facilities with adjacent parking areas
a"hd sanitary facilities and served by all-weather roads.
A minimum of one such area should be established at
Natural Corral Reservoir, two at Reserve Reservoir, and
three each at Camelsback, Hooker, Quail Springs, and Alma
Reservoirs.

•

Prior Reports and Recommendations

issued on February 19, 1964.

It can be expected that most species of reptiles and amphibians

inhabiting the reservoi,r area will decrease in numbers as they

The following recommendations were made in the 1964 report:

Project, Arizonc\'land New Mexico,1I including the Hooker site, was

Project on November 30,1961. Another report, IIUpper Gila River

The Fish and Wildlife Service reported on the Central Arizona

are displaced to compete for remaining habitat with other animals.

the International Border. There is, however, reason for concern

the United States. Most nesting takes place in Mexico south of

about the sOLith-of-the-border future of the black and zone-tailed



Part IV. IRRIGATION DISTRIBUTION SYSTEMS

tion is made available.

...--'
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5. That a State trout hatchery be established at project
cost of about $500,000 in conjunction with either the
Hooker Reservoir or the Alma Reservoir to assure reali
zation of assigned coldwater fishing benefits in New
Mexico. Location, size, and exact cost of the facilities
required will be determined during detailed planning
stage of project development.

4. That cleared and charted seining areas be established at
project reservoirs for investigation and control of fish·
populations. One area should be established at Natural
Corral Reservoir, two each at Camelsback and Reserve
Reservoirs, and three each at Quail Springs, Alma, and
Mook~r Reservoirs. Locations and specifications will
be determined during detailed planning stage of project
development.

3. That project reservoirs be zoned to control speedboating
and waterskiing. Zoning plans should prohibit speedboating
an~waterskling at all times on Natural Corral and
Reserve Reservoirs, and on Camelsback, Quail Springs,
and Alma Reservoirs whenever water levels are at mini-
mum pool elevations. Zoning plans should be developed
cooperatively by the respective State game and fish
departments and the agency or agencies expected to
admin.ister the reservoirs.

Part V. DISCUSSION

resources. Therefore, the project authorization has included conser-

pacts of these·systems will be analyzed when appropriate informa-

have not been provided to the Fish and Wildlife Service. The im-

Arizona Project would have significant impacts on fish and wildl ife

Engineering data concerning the irrigation distribution systems

vation and development of these resources as project purposes.

Since its inception, there has been a realization that the Central
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Several specific .features have been included in the project to

meet these needs. Additional measures necessary to reduce project

impacts and to provide for fish and wildlife mitigation are dis-

cussed in this report section. Where opportunities for enhance-

ment are available, these also are described.

Conveyance System

Fishery Resources

Fishery losses are anticipated as water is pumped from the Colorado

River and along the aqueduct systems into Orme Reservoir. Losses

also can be anticipated as the result of power generation at Orme

Dam and as water is diverted into pipeline aqueducts from the

Salt-Gila Aqueduct and Charleston Reservoir. The probable extent

of losses due to pumping and power generation is unknown at this

time. Studies should be undertaken to determine this loss in order

to assess the need for protective fish screening 9f ~roject pumps.

To allow for assessment of these impacts O-rings should be installed

in the aqueduct walls to permit sampling with a fyke net. In order

to sample at varIous flow rates, a series of three O-rings,placed at

four-foot intervals downward from the maximum flow line,will be

needed on each side of the canal.

Such structure~ should be installed near/the Buckskin Mountain Tunnel

outlet and in the reversible canal near Orme Dam. Installation
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$1,100. These costs would be fishery mitigation costs.

This study 'should be con-
." I

mation, the Arizona Game and Fish Department and the Fish and

A fish salvage plan should be developed to provide for the salvage

of fish stranded in the aqueduct during periods of dewatering.

to permit fish screen installation.

f~r the San Pedro Aqueduct. Annual OM&R costs are estimated to be

mated at $20,000 and is to be considered as a mitigation feature.

would cost an estimated $19,800 for the Tucson Aqu'educt and $3,300

The plan should be developed cooperatively by the Bureau of Recla-

Should this st~dy indicate the need for fish screeris,provision

should be made in the project design for modifications necessary

The Tucson and San Pedro Aqueducts, closed pipeline systems, should

and the Fish and Wildlife Service. The cost of this study is esti-

cooperatively by the Arizona Department, the Bureau of Reclamation,

ducted by the Arizona Game and Fish Department in a ~anner developed

Sampling of the aqueduct should be conducted over the ·first year of

should be immediately downstream of an aqueduct bridge crossing

operation and during various flow rates.

$1,000 and should be assigned as a fishery mitigation cost.

for ease of operations. Cost of installation is estimated at

be screened to prevent fish losses. Screening of these systems
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Wildlife Service. Costs of this operation are estimated.at

$10,000 per dewatering based on three-year periods of operation

between dewatering. These costs should be assigned as fishery

mitigation costs~

Proj ect aqueducts wi 11 increase fish ing opportun i ties. As pres-

ently constructed, the banks of the protective dike for the intake

structure are too steep for safe fisherman access. This structure

could be modified to provide near-level fishing areas along its

perimeter, thus improving fishing access. These areas could be

built from materials removed during construction of the Buckskin

Mountain Tunnel and should be placed along the dike perimeter at

400-foot intervals. Any costs incurred should be considered as

enhancement.

Fish introduced into the aqueducts from the Colorado and Salt River

systems will concentrate around flow control structures and pump-

ing stations where reduced water velocities or eddies.occur.

Fisherman access should be provided to such areas. Access should

consist of a small parking facility and a turnstile entranceway

through the aqueduct fence. Access also should be proVided at all

pumps except the Bouse -Hill Pumping Plant. These would be enhance-

ment features and would cost an estimated $1,000 per access
/

point, for a total of $5,000. V



93

Project plans include construction of five 10-acre fishing lakes

along the aqueduct systems as a fishery enhancement' measure. As

recommended in our November 29, 1969, report on Granite Reef Aque

duct, the lakes should be unlined and built near the aqueducts so, .

that the water delivery and return systems could utilize gravity

flow. The annual water requirement for the five lakes is estimated

at 7,200 acre-feet of which 375 acre-feet would be annual consump

tive use. ' FO,r each lake, inlet and outlet control structures in

the aqueduct sidewall with connecting culverts would be needed.

These structures should be capable of handling flows up to five

second feet and should be provided with removable se1f;'cleaning

fish screens of 1" size mesh.

The lakes should be constructed to a water depth of 12 feet over

70 per cent of their surface area and a depth of six feet or less

over the remaining 30 per cent. They must be capable of retaining

sufficient water to sustain fishlife during periods of low flow

or aqueduct closure. Construction of these unlined lakes is depend

ent upon the availability and location of sites with nonporous

substrata. It is proposed that the lakes be located near the pump

ing plants along the aquedu~ts except the Bouse Hill Pumping Plant.

Specific locations would be determined through cooperative studies

by the Arizona Game and Fish Department, the Fish and wildlife



•
Service, and the Bureau of Reclamation, at the time of detailed

project planning for the appropriate aqueduct reach.

An additional 30 acres of peripheral lands would be necessary at

each lake for development of access, parking, and sanitary facili

ties. Fencing of each site also would be necessary. The lakes

should be managed and administered for fishery purposes by the

Arizona Game and Fish Department under the terms of a General Plan

as provided In Section 3 of the Fish and Wildlife Coordination

Act (43 Stat. 401. as amended; 16 U.S.C., 660 et seq.).

Estimated project costs for the five lakes would be about $350.000,

based on 1975 prices. Annual operation. maintenance. and replace

ment costs would be about $20,000.

A stocking program would be needed in order to establish and

maintain a sport fishery in the lakes. Channel catfish and large

mouth bass should be stocked In the lakes during their initial

year of operation. The stocking of largemouth bass could be accom

pl ished by Introducing about 25 gravid bass per lake; these bass

could be taken from nearby lakes where good bass populations now

exist. The bass population should be self-sustaining after this

initial introduction. Costs associated with providing the necessary

bass are estimated at $1.500. The channel catfish should be stocked

at the rate of 1.000 fish per lake and maintained by annual stock

ing. Catfish would be provided from the project-associated
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warmwater hatchery. Costs of providing these catfi.sh are esti

mated at $2,000 for capital construction and $100 for operation,

maintenance and replacement. The lakes should be made available

to the Arizona Game and Fish Department for fish and wildlife

management under the terms of a General Plan as provided in Sec""

tion 3 of the Fish and Wildlife Coordination Act.

Wildlife Resources

Project construction will result in losses of wildlife and habitat

through the loss of land area required for project facilities"the

modification of local drainage patterns, and disturbance from

humanactiJities.

Heron Island near the south shore of Lake Havasu in the area of

the intake channel is used from March through July each year by

about 15 pairs of great blue herons for nesting and rearing. Exces

sive disturbance of the island from March through July by project

construction could result in its abandonment by the great blue

herons.

Survey and core drilling activity for the Buckskin Mountain Tunnel

and construction of the pumping plant and tunnel has and is expected



to further reduce the value of the mountain range for bighorn

sheep habitat. We understand that a temporary project-related

transmission line will extend through a bighorn sheep lambing area.

Project aqueducts will result in the direct loss of valuable wild

life habitat. Additional losses are anticipated as storm runoff

is diverted by the open aqueducts and their protective dikes from

terrain on the downslope sides of the aqueducts. The extent of

downslope loss will be dependent upon the number of project-planned

overchutes which may be eliminated from the open-aqueduct design.

Habitat conditions are expected to improve on the upslope sides

of the aqueducts or their protective dikes because of increased

water retention.

,,-,.
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The impact on wildlife habitat from decreased st9rm water runoff

is unknown as are the benefits to be derived from upslope water

retention. A study to determine these impacts was conducted by

the Soil Conservation Service and Arizona \~ater Commission. How

ever, the initial study findings were inconclusive and additional

work is needed. Also, total impacts cannot be assessed until a

firm decision is made regarding the number of overchutes to be

installed for passage of water over the aqueducts. In this regard

the Bureau of Reclamation should cooperate with the Soil
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Conservation Service in funding the additional study needed to

assess these project impacts.

Should this study indicate a significant loss of habitat, this

loss should be mitigated by redistributing runoff downslope of

the aqueducts or the inclusion of individual overchutes as origin-

ally planned.

Wildlife values associated with improved habitat conditions upslope

of the protective dikes would be reduced if these areas are grazed

or cleared as a part of the project operation. These areas should

be fenced to exclude cattle and native vegetation .should not be

cleared. The fencing would be a mitigation feature and would cost

an estimated $2,600 per mile, with annual O&H costs of $150 per

mile. Areas to be fenced should be defined on the basis of improv-

ing habitat conditions. It is estimated that up to 150 miles of

fencing may be required.

Materials for building the protective dikes should be obtained

from excavation of the aqueduct in order to avoid excessive land

disturbance.· There will be an estimated 1,000,000 cubic yards of

excess material after excavation of Reach 1 of the Salt-Gila

Aqueduct, and this should be used for dike construction wherever
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necessary. Disposal areas for unused spoil other than dike locations

should be located in'cooperation with the Arizona Game and Fish

Department and the Fish. and Wildlife Service to minimlze'habitat

destruction.

The protective dikes could remain unvegetated for a number of

years if no vegetation or topsoil placement is done. The need

for topsoil has been demonstrated along a portion of the Paradise

Valley Detention Dike, where placement of topsoil resulted in

the establishment of annual and some perennial vegetational in less

than one year. Topsoil placement should be required on. all aque

duct protective dikes.

To prevent deer from drowning in the aqueducts, deerproof fencing

should be provided along the aqueduct routes in areas shown in

Appendix 1. Fencing used should be chain link or an appropriate

mesh-type alternative with a minimum height of 84 inches. Fencing

would be most effective if placed along the tOpl: of the aqueduct

embankment at its outer edge. An estimated 360 miles of fence

would be needed at a cost of about $15,800 per mile ora total
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cost of $5,688,000. Annual maintenance and replacement costs

are estimated at $10,000. These costs should be assigned to wild

1ife mitigation.

An estimated 157 game crossings will be needed to provide for the

movement of mule deer, bighorn sheep and javelina over the aqueducts.

Proposed locations of these crossings are listed in Appendix 1.

Multipurpose structures which could have served this function were

included in the original project plan. However, some of these

structures are being eliminClted; therefore, the list of sites is

provided to insure adequate consideration of crossing needs. The

indicated crossings may be structures installed specifically for

this use or may be planned overchutes or bridges modified to serve

thE: purpose. A review of project maps, dated February 1968, indi

cates that 56 of the bridges spanning the aqueducts will be suit

ably located t6 serve as game crossings.

The exact number and location of these wildlife crossings should

be determined by field investigation by personnel from the Arizona

Game and Fish Department, the Fish and ~ildlife Service, and

the Bureau of Reclamation, at the time detailed project plans are

being formulated. All wildl ife crossings should be .built with

a minimum width of sixteen feet (fenced on both sides with deer

proof fencing) and their surface covered with a six-inch layer of
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earth of the same type found at either end of the crossing. The (

crossings should be considered a project wildlife mitigation fea-

ture, and those constructed for this single-purpose use are ex-

pected to cost an estimated $50,000 each. Annual OM&R costs per

crossing are estimated at $1,000.

Project plans include construction of big-game watering catchments.

These structures would provide sources of additional water away

from the aqueduct and would red~ce big-game use of the aqueduct

as a water source thus reducing losses from drowning. Further, a

more desirable distribution of deer and bighorn sheepw6uld result.

Twenty nine catchments are now proposed. These would be of the

basin type and should be constructed concurrently with or before

the aqueducts. They would not require water from the aqueduct ex

cept during perIods of drought. During these periods, the water

could be transported by truck from the aqueduct to fill the catch

ment basins which would have a capacity of.not less than 10,000

gallons each. Filling of the basins along Granite Reer Aqueduct

would require less than one-half acre-foot of water per year.

To ensure a water supply to the catchment basins during drought

periods provision should be made for an efficient method of obtain-

ing water from the aqueduct by tank trucks. The trucks could reach

the aqueduct through a gate in the project fence or could be
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suppl ied by a water pipe extending outside of the project· right

of-way. The general location of the catchments is shown in Appen-

dix 1. However, the exact location of these facilities should

be established upon a close field examination to ensure that proper

terrain is available with sufficient drainage area to provide ade-

quate runoff. This field investigation should be accompl ished by

personnel from the Arizona Game and Fish Department, the Fish

and \</i ldl ife Sex.vice, and the Bureau of Reclamation. Exact loca-
"..".;"

't:,.

tions should be established at the time of detailed project

planning. Drawings and specifications for the catchment basins

are provided in Appendix I I. These structures are estimated to
'·'i/:

cost $10,000 per unit for a total cost of $290,000. Operation,

maintenance, and replacement cost would be about $100 per unit per

year for a total an~ual cost of $2,900. These costs should be

allocated to wildlife mitigation.

As another means for reducing wildlife drownings and providing

partial replacement of habitat loss due to the construction of

the aqueduct, a provision for fenced, oasis-type stations along

the aqueduct route was included in project plans. These stations

would provide for better distribution of wi ldl ife by providing

water necessary for drinking and for the establishment of vegeta

tion. Each oasis would consist of a fenced area of,at least 60
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square feet situated approximately 1,000 feet from the aqueduct.

Each area should be fenced to a height of approximately 42 Inches.

The fence should consist of at least 5 strands of wir~ with the

middle three being four-barbed, 12.5 gauge wire. The bottom and

top wires should be 12.5 gauge smooth wire. Each station would be

connected to the aqueduct by a l*-inch plastic, gravity fed, pipe.

Two types of 'stations should be constructed. One type would have

a 3-foot square, slightly depressed, concrete slab located at the

outlet within the fenced area. Overflow from the slab would dis

perse into the surrounding land creating a small vegetated area

which would be attractive to wildlife. The second type of oasis

would be similar but also would contain an array of porous pipe.

Seepage from this porous pipe would supply water for the estab

lishment of vegetation. Doves, quail, rabbit and deer could be

expected to make extensive use of these small oases.

General locations of 46 oases are shown in Appendix I; however,

finalized locations should be established by Arizona Game and

Fish Department, Fish and Wi Idl ife Service, and the Bureau of

Reclamation, after extensive topographic investigations and soil

analyses. Costs would be approximately $1,500 per oasis if built

at time of aqueduct construction. Total cost for th~ oases would

be approximately $69,000. Annual OM&R costs are estimated to be

$700. The 46 oases should be managed by the Arizona Game and Fish



for a total of 46 acre-feet per year.

mammals and bIrds and should be retained In its natural state.
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be concrete~lined. These plugs will reduce wildlife losses due

escape facilities in those portions of the aqueduct which are to

of the canal. This vegetation provides habitat for small upland

Project plans include the use of temporary earthen plugs as

Canal for a portion of its alignment. A fringe of mesquite, iron-

to entrapment in the aqueduct prior to its becoming operational •

wood, andpalQverde has become established along the upslope side

Unless this habitat loss can be prevented, there will be a need

The Salt-Gila Aqueduct parallels the old Florence Casa Grande

for· additional oases. This need should be examined when project

plans are finalized and the number of oases expanded as necessary.

culverts on some reaches of the aqueduct could result in the loss

of desert wash habitat on the downslope side of the' aqueduct.

the stations would be approximately one acrefoot per oasis per year

The elimination of cross-drainage structures, bothoverchutes and

Department for wildlife purposes. The annual water requirement for

•
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The project may influence the operation of Picacho Reservoir. Any

changes in operation of this reservoir should be planned in coop

eration with the Arizona Game and Fish Department and the Fish and

Wildlife Service to insure preservation of this unique wildlife

area and its endangered Yuma clapper rail habitat. The Salt River

siphon construction also may impact Yuma clapper rail habitat.

Planning should be coordinated with the Arizona Game and Fish

Department, the. Fish and Wildlife Service, and the Yuma Clapper

Rail Recovery Team, to explore impacts and enhancement possibi 1ities.

Construction of the Tucson Aqueduct as originally planned would have

minimal impact on wildl ife resources. However, construction of the

aqueduct on its alternate route through the Tucson Mountains Park

and State Game Refuge would result in a long-term loss of habitat

dedicated to wildlife preservation. Construction roads located in

this area and subsequent use by off-road vehicles would preclude

reestablishment of permanent habitat, increase erosion problems,

and expose wildlife to increased human harassment. These impacts

make this alternative highly undesirable.

The San Pedro Aqueduct should be routed outside the riparian vege

tation zone along the San Pedro River and to a crossing on the
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Babocomari River which will not adversely impact gray hawk nests

or foraging areas along the river or areas the Mexican Duck Recovery

Team determine are critical for that species.

To reduce the time lag required for reestablishment of vegetation

along the aqueducts all disturbed areas should be seeded with

native grasses and woody vegetation. Project plans for the aque

ducts are not well-defined. Therefore, planting requirements

should be determined when routes, design specifications, and methods

of construction are known.

Project Reservoirs

Fishery Resources

Recent water quality improvements in the Gila River in the vicinity

of Buttes Reservoir site are expected to result in reestablishment

of fish populations in this river reach. Further studies should

be conducted to determine the extent of fishery resources at the

time of dam construction. Additional studies also should be con

ducted on the San Pedro River, both within the reservoir site and

downstream, and on the Babocomari River in the vicinity of the

proposed aqueduct crossing. All studies should be conducted one

year prior to construction of the involved project feature. Study

costs are estimated at $40,000 for the Buttes sit~, $15,000 for
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the San Ped.ro River, and $5,000 for the Babocomarl River. The

studies should be conducted by'the Arizona Game and Fish Depart

ment and/or the Fish and Wildlife Servic~ under a study plan

developed by these agencies in cooperation with the Bureau of Rec

lama.tion and should be considered a project responsibility.

Downstream flows will be greatly altered by construction of Buttes,

Charleston and Hooker dams. Minimum flows of 50 cfs at the

Ashurs~-Hayden Diversion Dam and 50 cfs, or reservoir inflow when

less than 50 cfs, at Hooker Dam should be prov Idedat all times to

maintain existing fishery resources and immediately adjacent ripar

ian vegetation. Hydrological studies should be conducted on the

San Pedro River to determine the minimum flow needed downstream of

Charleston Dam.

In order to avoid temperature changes in downstream releases from

Hooker Reservoir, a multigated outlet should be included In the

project design. The cost of this structure should be determined by

the Bureau of Reclamation and allocated to mitigation purposes.

Water temperatures-for the Gila River should be monitored for a

three-year period prior to dam construction. This cotild be done at

the existing gaging station located northeast of Gila, New Mexico .

, .
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Costs of this program are estimated at $4',200 and should be a

Pl"oj ect respons i bili ty.

As mitigation for the stream fishery to be inundated by Orme Reser-

voir, a trout fishery could be established downstream of the dam

provided water temperatures do not exceed 65° F. An estimated

50,000 10-inch catchable trout would be needed on an annual basis

to sustain this high-use fishery. Fish presently being stocked by

the Fish and Wildlife Service would continue to be provided. Thus,

costs for an additional 38,000 fish are estimated to be $730,000

for initial construction, with an annual operation, maintenance,

and replacement cost of $27,000. These costs should be assigned

as mitigation costs. Screens should be installed at dIversions in

order to block the escape of the planted fish into the canals asso-

ciated with. the Salt River Project. Costs to the project of

screening the diversions are estimated at $200,000 initially, with

annual OM&R costs being about $ 10,000.

The project plan includes one warmwater and two coldwater fish
. .

hatcheries to provide fish for project reservoirs. If all pro-

ject reservoirs are built, construction of one new warmwater

hatchery and expansion of possibly two coldwater hatcheries would

be sufficient to supply fish stocking requirements. In the event

that one or more reservoirs are deleted from project plans, con-

struction of new warmwater facilities may be unwarranted. In this

, .
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case, the possibility of expanding existing warmwater facilities or

combining hatchery facilities required by this project with those of

the International Salinity Control Project should be considered.

Management responsibilities for the warmwater hatchery have not yet

been determined. We are investigating the possibility of Federal

management due'to stocking needs for Orme Reservoir (if constructed)

and associated Indian Reservation waters.

Annual fish stocktng programs for project reservoirs should be

considered enhancement measures. Fish stocking requirements and

costs for the various reservoirs based on conservation pool storage

are shown in Table .1. The table illustrates costs for 3-inch fin

gerlings of the species listed, except for the largemouth bass

stocking in Orme. An initial stocking of 500-600 gravid largemouth

bass in the reservoir should result in establishment of good bass

populations. These fish could be obtained from a nearby lake at an

estimated cos~of $2,500.



1/ Does not include $2.500 for one-time bass transplant
2/ Includes $180.000 for expansion of existing trout hatchery

In order to fully utilize reservoir fishery resources, small boat-

launching facilities should be provided. Present recreational

plans do not include access facilities to upstream reservoir reaehes.

Such access could be provided for Orme Reservoir on the Verde River

at or near Fort McDowell and about two miles downstream of Stewart

Mountain Dam on the Salt River. These access points should be

designed to provide access to thE: reservoir pool at elevation 1.380.0

thus being usable about 50 percent of the time.
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Access for Buttes Reservoir should include a site near Cochran

designed to provide access to the reservoir pool at elevation

1.690.0. At Charleston Reservoir. one access site should be made

available to approximate elevation 4.030 at lewis Springs. In

~rder to maintain the wilderness character at Hooker Reservoir.

access should be limited to the general vicinity of the dam.

Each access facility should be a minimum-use structure including

a two-lane boat ramp and parking for about 25 cars. Costs of

thesefacil·ities are estimated at $21.000 per facility and should·

be considered as enhancement. Annual maintenance and replacement

costs are estimated to be $1.100.

Additional fishing benefits could be obtained at the reservoirs

by retaining trees and brush in the reservoir areas where such

vegetation would not interfere with safety or pertinent use facil

ities. Timbered areas in a reservoir serve as concentration points

for fish; consequently. they are utilized heavily for fishing. If

retention of timber is infeasible. artificial reefs would serve the

same purpose.

The depth of the planned minimum pool of 200 surface acres at Buttes

Reservoir will decrease with sediment deposition and may not be
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sufficient to maintain an established fishery resource over an

extended period of time. A pool of at least 200 surface acres with

an average ~epth of not less t~an 8 feet should be maintained in

order to support fishery resources.

In order to optimize the reservoir fishery potential, an investi-

gation should be initiated at all CAP reservoirs to determine if

changes are needed in the fishery management program. Such stu-

dies should be undertaken during the first five years of reservoir

operation and would be conducted by the agency responsible for

management. These studies would be considered enhancement and

would cost approximately as follows: Orme Reservoir, $150,000;

Buttes Reservoir, $100,000; Charleston Reservoir, $100,000; and

Hooker Reservoir, $100,000.

In order to avoid recreational conf1 icts, to promote safety, and

to realize full fishery benefits, all reservoirs should be zoned.

Zoning could be temporal; i.e., uses restricted by certain times,

or spatial,_ certain uses allowed in certain areas.

Wildlife Resources

With reservoir clearing, periodic flooding of uncleared flood pool

areas. recreational facil ity development, 'borrow area excavation,
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rerouting of roads and railroads, and possible downslope vegetation

die-off, Irreplaceable wildlife habitat will be degraded or des-

troyed.

If Buttes, Charleston, and Hooker Reservoirs are to be built, de-

tailed raptor studies should be made. These reservoir sites pro-

vide nesting habitat for raptors included on Arizona1s proposed

list of threatened wildlife and on New Mexico's list of endangered

species and subspecies. The raptor study should be conducted for

a period of at least two years. It should cover all drainages

(American side) within which the Buttes, Charleston, and Hooker

Reservoir sites are located. These drainages include, bot are not

iimited to, the Gila River, San Francisco River, and the San Pedro

River. Studies involving the entire drainage are particularly

important for 'systems like the San Pedro River whose flow regimen

will be drastically altered by proposed dam construction.

The actual study should provide at least the following data:

a. Number of nests by species and locations;

b. Description of raptor nests, nest site, number of years
occupied;

c. Fledgling success; and

d. Spatial, foraging, territorial, or behavioral require
ments associated with the raptor's use of the particular
area.
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The Verde/Salt River system also is unique in its assemblage and

diversity of wildl ife habitat and species, and is irreplaceable.

•

If Orme Reservoir is built, some habitat replacement for wildlife

other than the southern 'bald eagles would be possible through

purchase in fee of mitigation lands. Any such areas would have

to have potential for or actually provide similar habitat to that

being lost, preferably be private land, and have a guaranteed water

It is estimated that a raptor study as described would cost

approximately $125,000 for' two' years, using two full-time and two

part-time biologists, two vehicles and 40 hours of helicopter

time; purchasing two spotting scopes and miscellaneous equipment;

and preparing a final report.

The Fish and Wildlife Service has investigated possible protection

measures for the. endangered southern bald eagle population exist

ing within the Orme Reservoir site and has found no evidence that

any project-associated measures can guarantee preservation of the

existing population or that any project-related measure will

improve the status of this species. It would appear that the

present riverihe area represents "critical habitat" for the

southern bald eagle.
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units. These areas

unftsof wildlife habitat will

in the Greenbelt along the Gila River.

Onne Reservoir area are no longer available for purchase In Central

withdrawn for wildlife purposes.

source. Land tracts as large and as high in wildl ife values as the

Arizona •. Purchase of _ acres of land along Tonto Creek. a tribu-

tary of the Salt River. would replace units of habitat lost;
'\

____ acres along the upper Verde River. units; and acres

could be purchased for wlldl ifemitigation at project expense, or

In the Buttes Reservoir site·,

with the reservoir.

be lost. In order to mitigate this loss of wildlife habitat. the

replace~ units of habitat lost.

acquisition of replacement habitat would be necessary. Purchase

of acres of streamside land along the San Pedro River would

If the reservoir is built, the heron rook~ry in the Orme Reservoir

flood poot should be protected from human disturbance associated

maintained if all flows are diverted at Buttes. A minimum flow

The four miles of habitat downstream of Buttes Dam would not be

of 50.cfs should be scheduled to maintain this vegetation •
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Construction and operation of the Charleston Reservoir on the San

Pedro River will have adverse impacts on wildlife, particularly on

the gray hawk which is on the state's proposed list of threatened

wildl ife. The reservoir will d,estroy nest trees and foraging areas

and damage may occur in downstream reaches. If this reservoir is

constructed, wildl ife habitat losses should be mitigated by purchase

of substitute habi~at. A total of acres of streamside lands

along the San Pedro immediately downstream of the damsitecshould :

be purchased to offset this loss.

One effect of the flood control function of Charleston Reservoir

will be an accelerated encroachment of salt cedar along downstream

reaches of the San Pedro River. To prevent this encroachment and

consequent competition with the indigenous cottonwoods and willows

which are,important to numerous wi ldl ife species, including the

gray hawk, the stands of cottonwoods and willows should be augmented

by new plantings and the salt cedar should at least be prevented

from spreading until the new plantings are established. Planted

trees would require irrigation for a period of about two years to

assure success. At least 75 percent survival of the planted trees

should be maintained over the life of the project. The estimated

cost of this program, to be spread over a period of two to three

years, would be about $ This cost is assignable to miti-

gation.
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A major loss of wildl tfe habitat a·l so wr1l occur If Hooker Reser-

voir is built on the Gila River in New Mexico. The acquisition

of a comparable acreage of riparian habitat downstream from the

damsite. including private lands within the National Forest boun-

dary and additional lands downstream of this boundary, would help

offset this loss. Acquired lands within the National Forest

boundary would be incorporated into the National Forest and would

be administered by the U. S. Forest Service in accordance with

Section 3 (f) of the Fish and Wildlife Coordination Act. Lands

acquired downstream of the National Forest boundary should be

turned over to the New Mexico Department of Game and Fish for

wildlife management purposes.

Downstream Gila River habitat. both aquatic and'bottOmland habi-

tat. should be maintained by flows released to meet downstream water

rig.hts with releases scheduled to prevent the occurrence of pro-

longed periods of abnormally low or zero flows.

Wildl ife lands acquired by either purchase or withdrawal for miti

gation of wildlife losses at the four reservoirs, other than lands

within National Forest boundaries, should be made available to the

respective State departments of game and fish for admlnhtration

and management under terms of General Plans as provided in Section 3

of the Fish and Wildlife Coordination Act.
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Mineral leasing and extraction on withdrawn lands could, Interfere

with the successful achievement of mitigation; theref.ore, all

mineral rights should be acquired in order to permit the control

or prohibitIon of such activities.

General Considerations

From 'an overall view of the proposed Central Arizona Project

reservoirs, it is evident that there will be irreversible adverse

effects on fish and wildlife resources •. The Orme Reservoir area
, (

is habitat for the endangered southern bald eagle, which will be

adversely impacted by reservoir construction. The reservoir area

is presently a flowing stream system whose adjacent habitat sup-

ports unusual and extremely diverse wildlife populations. It is a

unique area in central Arizona. Charleston Reservoir will be

located on the San Pedro River which is presently an undammed water-

course. There may be fish species within the reservoir site

which are on th~ proposed state list of threatened species or on

the United States list of endangered species. It, also supports

nesting gray hawks, a species whose existence in Arizona is t'~'r(:<3-

threatened~ 'Sjgnificantdownstream vegetational changes and re-

sultant habitat losses will be attri'butable to this project. The

Hooker Reservoir area will result in clearing of about two miles

of riparian vegetation within a designated wilderness area and will
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periodically flood an additional two miles of this wilderness. The

reservoir will inundate habitat presently used by fishes and birds

considered as endangered by the State of New Mexico.

Continuing fish and wildlife studies of the Central Arizona Project

will include special studies undertaken In accordance with the

Principles ahd Standards guidelines established by the Water Resources

Council in Octoberl973. Specific studies involving these proce

dures are presently scheduled for the Orme and Butte's Re~ervoir

sites. At a later date studies of this scope should be undertaken

at other project units. Because of the major impacts on fish and

wildlife resources anticipated at Charleston and Hooker Reservoirs,

there is a definite need for similar indepth evaluations at these

~'~~reservotr areas. Consideration should be given to the selection,J . __

of possible alternatives for Orme, Charleston, and Hooker Reservoirs

which would be less destructive to fish and wildlife resources.

Lands acquired for the Central Arizona Project will be public

lands and should be available for public use except where restric

tions are necessary for reasons of public safety, designated

Indian use, or fish and wildlife conservation needs. Signs should

be posted as necessary to adequately designate public use areas

as well as restricted areas.
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GENERAL LOCATIONS OF PROPOSED AQUEDUCT-RELATED WILDLIFE STRUCTURES

Nl41/4 2
N'"f1/L~ 6
s\<I1/4 30

. Water Catchment

T7N, R16w,
T6N, R14W,
T6N, R14\'1'

".

Mile 17
21-1/2
24-1/2

Hi Ie 28
NEl/4 5

Oasts

T7N, RI6H,
T6N, R15W,

T9N, Rl7W,
T8N, R16w,

Deer FencingGame Crossing

T7N, R16W Mile 27 Fenced on both sides
27-1/2 for entire length
28
28-1/2
29

~7Np RI5W~ SE1/4 28

STRUCTURES

TI0N, Rl7W;,NEI/4 32 Fenced on both sides
'SEI/4 32 for entire length

T9N, RI7W, SW1/4 4
NW1/4 9
SEI/4 9
NWI/4 15
NEI/4 24
SE1/4 24

*Mi 1e 16
17

T8N, R16w, 18-1/4
20
2-1
22
22-1/2
23-/14
24

T7N, R16W 25
26

Total crossings 19

Aqueduct

Reach 1

Granite Reef

Reach 2

~"G ran i te Reef AquedLlct Maps numbers 341-1.= 311+~681 th ru 709.
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,'(Replacement for an existing catchment which will be eliminated by aqueduct construction.

APPENDIX I
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S',41/4 1I· (if
NWI/4 36 di ke~))
N',o/1/4 8
NEI/4 3

SEI/4 28

Water Catchment

T4N, R6W,

T4N,R4W,
T4N, R4W,
T3N, R3W,

T4N, R4w,SEl/4 13
T4N, R3W, SWI/4 10

Deer Fencing.

STRUCTURES

Fenced on both sides
entire length

Fenced on both sides
to Hi Ie 131

APPENDIX I

GENERAL LOCATIONS OF PROPOSED AQUEDUCT-RELATED WILDLIFE STRUCTURES

Game Crossing

T3N, R6w, NEI/4 19
NEI/4 20
SEI/4 16
SWI/4 15
SEI/4 15
SEI/4 14
S1,I1/4 13
SEI/4 13

Total crossings 17

T3N, R5W, NEI/4 18
SI,oI1/4 8
NEI/4 9
SWI/4 3
NEI/4 2

T4N, R4W, SEI/4 30
Total crossIngs 6

T4N, R4W, SEI/4 20
SEI/4 21

Center 22
M11/423

T4N, R4w, SWI/4 13
T4N, R3W, ~WI/4 17·

N'141/4 16
SEI/4 3

Total crossings -a

Aqueduct

Reach 6 Cont.

Granite Reef

Reach 7

Reach 8



*Map numbers 344-314 - 950 thru 956.

GENERAL LOCATIONS OF PROPOSED AQUEDUCT-RELATED WILDLIFE STRUCTURES
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Water Catchment

sWl/4 . 34
NEl/4 10

Mile 141
SWl/4 14
SEl/4 13
NWI/4 15

TIS, R8E,
ns, R8E,

T5N, RlW,

T5N, RlE,

Deer Fencing

Beginning of Reach
to 1-60/70/80/89
(both sides of
aqueduct)

Game Cross ing

STRUCTURES

Mile 138
139-1/4

T5N, RlW, NWl/42l,
sWl/4 15
NWI/4 14

Total crossings -S

All bridges indicated
on Salt-Gila Aqueduct
Maps (February 1968)*

Total crossings 20

All bridges indicated
on Salt-Gila Aqueduct

. Maps (February 1968)

Total crossings ~

Reach 9

Aqueduct

Reach 1

Reach 2

Granite Reef

Salt-Gila
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SE1/4 36
NE1/4 3
SE1/4 10
NWl/4 16
NWl/4 21

Water Catchment

T5S, R9E,
T6S, R9E,
T6S, R9E,
T6S, R9E,
T6S, R9E,

T4s, R10E, SE1/4· 8
T4S, R10E, SW1/4 10

T4S, R10E, ~/l/4 27

T4S, R9E, SE1/4 15

STRUCTURES

Qeer Fencing

Entire reach (both
sides of aqueduct)

Game Crossing

GENERAL LOCATIONS OF PROPOSED AQUEDUCT-RELATED WILDLIFE STRUCTURES

8 bridges indicated
on Salt-Gila Aqueduct
Maps (February 1968)

T4S, R10E, SE1/4 ~
Total crossings 9

14 bridges indicated Highway 80 to end of
on Salt-Gila Aqueduct Reach 3 (both sides
Maps (February 1968) of aqueduct)

T4S, R9E, Nw1/4 9
T4S, R10E, SW1/4 18
T4S, R10E, NWl/4 17
T4S, R10E, NWl/4 l§
Total crossings 18

Aqueduct

Reach 4

Reach 3


