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Subject: Central Arizona Project - Fish and WI]dllfe Coordination _ -
® Act Advanced Planning Report

This constitutes our Advance Planning Report on the Central
Arizona Project (CAP), authorized by Public Law 90-537 (82 Stat.
o 885), approved September 30, 1968. It supersedes previous Fish

and Wildlife Service reports on CAP features.

L ] This report is based on project planning data provided by your
Arizona Planning Office and presents additional information on
fish and wildlife mitigation and enhancement concepfs of the proj-

& ¢ ect. It has been prepared under authority-of and in accordance

. with provisions of the Fish and Wildlife Coordination Act (48 Stat.

401 as amended; 16 U.S5.C. 661 et seq.), and under Contract Number

14-06-300-2545 as consummated with your office on August 2, 1974.
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To: Regfonal Director, Bureau of Reclamation, Lower Colorado
Region, Boulder City, Nevada 89005

Regional Director

Central Arizona Project - Fish and w:]dllfe Coordination
Act Advanced Planning Report
This constitutes our Advance Planning Report on the Central
Arizona Project (CAP), authorized by Public Law 90-537 (82 Stat.
-

885), approved September 30, 1968. It supersedes previous Fish

and Wildlife Service reports on CAP features.

This report is based on project planning data provided by your
Arizona Planning Office and presents additional information on
fish and wildlife mitigation and enhancement concepts of the proj-

ect. It has been prepared under authority of and in accordance
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with provisions of the Fish and Wildlife Coordination Act (48 Stat.

401 as amended; 16 U.S.C. 661 et seq.), and under Contract Number

14-06-300-2545 as consummated with your office on August 2, 1974.
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_Data presented in the report were developed in coordination with'
. . the .Arizona Game and Fish Department and the New Mexico Department‘ )

of Game and Fish._‘ These agencfes have reviewed and concur in the ' %

report as indicated in fhe attached letters froﬁ Dvirectﬁovr Robert S. ' Ca
°® Jantzen and frorh' Director w.illiam S. Huey, dated : | s

respectively.
.' 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 commeént have pro-

vided most recent input concern.ing fish and wildlife features of
., the project: Granite Reef Aqueduct, Granite Reef Div'i‘sivon, Novem-

ber 21, 1969, initial det‘:ailed‘report; Salt-Gila Aqueduét, Pinal

Division, March 31, 1967, detailed report; Tucson Aqueduct (Colo-
.., rado Source) ,iTucson Division, September 27, 1966 re'po‘rt':'; Orme Dam

and Resel:voir, Maricopa Division, Februafy 23, 1967, initial

detailed report;. Buttes Dam and Reservoir, Pinal.Divivsion,’ Febru-
: k ary 20, 1959, preliminary report, and April 18, 1963, éupplemental 3
=8 report; Charle‘st'on Dam and Reservoir, Tucson Division, May 1947, °

preliminary report; and Hooker Dam and Reservoir, Upper G,ila‘Divi- ‘
. sion, February 19, .19610, reconnalssance report. |

'Project purposeé are to provide supplemental water to central

.‘\ v Arizona and western New Mexico, provide flood control;“conserve
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and develop fush and wildlife resources, and enhance recreation.
= The Colorado River will prOV|de the prnncnpal source of supple-'

, mental water for Arazona.

The average annuaT Colorado River. water dTvers:on wnll be 1 200 000
acre~feet WIth ‘an estlmated variance of 0.38 mllllon acre-feet to
design capac1ty of 2.2 million acre- feet. Addltlonally, floodflowslt '
from the Salt, Verde, Gila, and San Pedro River systems will be

o captured and:developed for -project purposes. _ : e

Project features |nc1ude a pumplng facllity on Lake Havasu near

o - Parker Dam, four aqueducts, four reservoirs, water dnstrubutlon - .
systems, and‘two power generating stations, one offfsute of the

.project. o

The conveyance system wull carry Colorado Rlver water from Lake ‘
Havasu through Grannte Reef Aqueduct to the proposed Orme
Reservoir and thence to the Salt=Gila Aqueduct. The SaltrGuTa

. Aqueduct willtorfginate at the Granite Reef terminus‘andvcontinue

to the Marana Reservonr, near Marana, Arlzona. The Tucson Aque-

duct will begln at that pount and carry water to a termlnal point -
north of Tucson. The ‘San Pedro Aqueduct orlglnatung at Charleston;;fa ‘ ? X

Reservoar on. the San Pedro Rlver, wnll convey San Pedro Rlver water

i - to Tucson. -_




Mexico. A llmlted area along the mainstem of the Co\orado River

Four reservoirs are proposed for constructnon 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 Connty; Arizona;

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

New Mexico.

Irrigation dlstrlbutnon systems will be constructed to convey
project water to exlstlng croplandss  Engineering data concerning
these dnstrtbutaon systems have not been made avallable to the

Fish and Wildlife Service.

The area of |nfluence on fish and wnldltfe is general]y wnthzn
the dralnage area of the Gila River from above Palnted Rock Dam

in Arizona to. the upper reaches of the Gnla Raver in southern New

also is |nvolved.

The attached substantlatlng report assesses the effects of the
project on fush and wildlife over a 100~year period of analysus.
It presents detalls of project plans as currently known, an evalu-

ation of prOJect effects on fish and w11d1|fe, needs and opportuni-

ties for mitigation or enhancement for fish and wa]dlife, and

requirements'for additional studies.
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: S.ince its ihceptli'on, there has heen a :realization v‘that the Central
. . Arlzona Pro_|ect would have SIgmfxcant |mpacts on fssh and wnld-
life resources, Therefore, the pro_;ect authorization has included
’ conservationb and development of these resources as.pre_.)ect pur- -
‘ poses. Several .specific feétures have been included' i.n the project -
. by the Bureau of Rec]amatlon to meet fish and wnldhfe resource
“ needs. Brlefly, these |nc1ude o )
. ' A program of research and momtormg to evaluate envnrr‘onmental -
: |mpacts mcludlng pro_;ect effects on fish and wsldlnfe habitats
and lres.qur.'ces.. |
Constructlon of one warmwateh and two coldwater flsh hatcheries
.at sites not yet selected. Presumably the hatcherles would
.‘ ' be located at the preject ‘resvervmrs- to take adva_ntage of
. the dependahle water subply avai]able‘ from the‘se_ facilities.
. Develoh;ﬁeht of five 10-acre warmWater fishi‘n.g ‘-1.ebl‘<>e’s‘ulith public - . E
t . 7 access-and use facilities. These Iakesv would be unlvihed unless
l sntes wnth nmperwous so:l cannot be found Flow-through waterj‘ i
4 s . :
.‘ : ‘ _‘ systems connected to the aqueducts would be provaded _
'Fencin_'g -uof the rights—of-way for the 4G’raniteuR.e'_el1;¢". ’éncvi> Salt- |
. Gila Aeueducts for public safety and livestock ,.an'db wildlife
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protection where needed. Special fencing will be p‘rbvlded in
B particular 'problem areas such as migration routes or concen- '
tration areas for big gamé. o . . . o A ‘ -
® , Adaptation of bridges, culverts, and overchutes 'to_ use as
game crossings on big-game migration routes.
"' Installation of escape facilities in the aqueducts to reduce
the incidence of drown.ing 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 wildlife losses and, in some ca‘ses,_ will 'yield bene~ )
fits. However, there remain numerous areas of concern where losses :
o still will occur or where fish and wildlife species and their habi-
tats will be adversely affected.
. ,




Project lakes, reservoirs, and two segments of the aqueduct sysmem
will provide.increased opportunities for public ffshjng. The five .
10~acre ffshing lakes to be constructed in conjunctioh_with the. .-
Granite Reevaqueduct will become new ffshing sites‘but.wijl re-
.vquire_annual stocking to maintain desirab]e 1eye1srof fishing
success. _Additional fishing water aiso will‘become_auailable at
the four pkoject reservoirs. The reservoir fishehiesbwill be of
the warmwater type except at: Hooker Reservonr where a coldwater
bfushery should be successful. The establzshment of a sngnlfncant )

i “‘

level of tallwater fisheries is expected at Orme and Hooker Reser-
voirs. There is snsuffuclent |nformat|on on. domnstream releases
from Charleston Dam for a quantntatlve assessment of the tailwater
fishery, whlle the proposed releases from Buttes Dam appear snade-
quate for flsh survnval. Reserv0|r discharges from Orme and Hooker
Dams are expected to be cold enough for malntenance of ‘trout fish-
eries. A limited amount of fishing also should be possnble in the .
Granite Reef and Salt-Gila Aqueducts. Fish wnl] entervthe Granite:
Reef Aqueduct. from fhe Colorado River and the Salt;Gila Aqueduct
from the Gran:te Reef Aqueduct as well as. from water’ released at
Orme Reservour. These flshernes wsll not be self- sustalnlng but

will be contlnually replenxshed by |ntroductxons from the source

waters.: B R EREC P Ik ST PR St "w’:-":-:"f}




The adoption:of enhancement measures described in the éttached
$uk$13ntiating'report would add measurably to projecé fishing bene-
fits.  Such enhanéement measures woqu include fisherman access to
the aqueducts and pumpihg plants (exceptﬂthe Bouse Hil]:Pumping
Plant);'addit}onél access to Orme, Buttes, and Charlesﬁon Reser-
voirs; and seléctive §1earing of timber in reservoir areas or the

installation of artificial reefs if the reservoirs are completely

cleared. Costs associated with these enhancement measﬁreé wou ld

be subject to the cost=sharing provisions of the Federal Water

Project Recreation Act (79 Stat. 213).

-The project reservoirs also will have their adverse effects. They

willlinundate'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 reservoirsr
will offer opportdnities for mass public use, they will.do so at -

the expense of an environmental: type that is irreplaceable.

0f concern also fn‘the probable impact of the project on endangered‘
fish and wildlife, Four species listed in the "United States List
of Endangered:Fauna," May 1974, the Gila topminnow, Mesxtican duck,

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




that will be‘fmpacted by project construction and ;oqu be ad-" .

versely affected.

Gila topminnows are in the Gila River upstream from the Buttes

v 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, it is likely that
there will be increased competition from migrating fish produced

in the reservoirs.

Mexican ducks occur along the upper Gila River in the vncnnaty of
the Hooker Dam site and along the Babocomar; River whnch wall be
affected by loss of habitat at the San Pedro Aqueduct cr0551ng. ‘
In both areas cr,t;cal habitat will be reduceq’or“degraded. |
_ R EE

Habitat or pdtential habitat for thé Yuma ¢1apper raii'éxists
along the Salt River in the vncsnlty of the Granite Reef Aque~
duct crossnng, at the exnstyng Picacho Reservoir whlch w:ll serve "n
as a retentioh area for CAP water, and at the Orme Reservonr syte;i
Any destruéffqn\of marsh vegetation”in tﬁese ptojeét_argas would’-:v
hamper effoffé”tovpreserve and also ;timu]ate_thgﬂféC§yery’of o

this species.

Orme Reser?oir‘Will.directly affect two nest sites of the southern

bald eagle,i’One'nest occurs in a tree that will be destroyed by o
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c]earing of the conservation pool. vThis nest was inective in 1975.
. '_The sacond neci, success’ully used in 1975, is in a tree on the

Verde River arm of the reservoir site. 1t will be within_the flood

pool. In addttion to these direct effects, all eagles in the area o ;
® | will suffer from‘ the loss of riverine environment whlc‘h_ :; their

normal nesting and foraging habitat.

There also are a number pf other fish and wildlife species, whose
existence may be:in jeopardy, occurring within the project.area

and subJect to env:ronmental changes wrought by the prOJect These
include three raptors classified as '"peripheral'': the zone—talled RN
hawk, the gray hawk, and the black hawk; and species of fishes,
amphibians, reptiles, and birds considered by the Stateshof Arizona

and New Mexico to be threatened within their respecti\)e‘states. '

It is evvidentv that implem'entation of the project will result in
a conflict with the Endangered Species Act of 1973 (87 Stat. 884).
‘ This Act prov:des that all Federal departments and agencues shall

seek to conserve endangered specles and threatened specues ‘and

shaH utuhze thenr authorltles in furtherance of the Act. Further-"" '
. more, all Federal departments and agencues are to take’ such act:on
as is necessary to insure that actions authorized, funded or
carried out by 'the:n do not jeopardize the continued existence of

. threatened species. The presence of endangered specieeor-criti- N .. ,

cal habitat for these species within several areas that 'will be
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affecied by project construction will Ieéd‘to probfems which will
require séecial attention. There is serious questf65:£hat plans
for certain prqject elements can be legally finaliiéd‘until con-

[§]

flicts with the endangered species program are resolved.

In view of»tﬁe“éevere and irreversible impacts on the;énvironment
at Orme,,Chariestoh, and Hooker Reservoirs, consideration should
be given to the selection of alternative reservoir'ioéations.
Orme Reservoir would be far less destructive to Fi‘sl.j”'and wildlife

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

- Similarly, all possible alternatives to Charleston-and Hooker

Reservoirs should be»thorough)y'examined‘priqk to-fhé finaliza-

tion of project plans. . L |

In accordance with a provision of the contract undéri@hich this
Advance PlanningiStudy'was conducted, the Fjsh and Wf1d]ife Service
has updated.the recommendations contained in previous reports on the
Central Arizona Préjeét; These updated recommendatjéﬁgftogether
with certafn:additional proposals developed during ;be:preseﬁt study
are set foftﬁ bélow. They supersede all prior recoﬁméndations and
represent the‘Fish and w;l&life Servicé's contribution to ﬁroject
planning.b To facilitate identification Eﬁe recommehdétfons are pre-

.

sented in three sections; the first pertaining to thé_project water.

P—

- conveyance system, the second to the project reservoirs, and the

third to recommendations,of general scope.

Section . Cngeyance System
1.' Studies should be conducted to determine the extent of
fish losses resulting from aqueduct pumping operations

in order to assess the need for protective fish screening




Provision‘should be made for screen installatibn at the

12 - o

of project pumps. To allow for assessment of'theee im-
pacts, O-rings should be installed in the aqueduét walls .
to permit sampling with a fyke net. To permiffsampling »
at variOue flow rates a series of three 0-rings placed

at four-foot intervals downward from the maxinum flow

line ,vuou'ld be needed on each side of the canal. Such
structufes should be installed near the Buckskin Moun-
tain Tunnel outlet and in the reversible canal near

Orme Dam. Each installation should be immediately down-
stneam,of an aqueduct bridge crossing for ease of access.

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

should be assigned as fishery‘mitigétion'costs. Sampling

should be'continued through the first year of operation.
This study should be conducted by the Arnzona Game and
Fish Department usung crsterla developed cooperatnvely by
that State Department, the Bureau of Reclamat:on and the
Fish and Wildlife Service. The cost of this study is

estnmated at $20 000 and is cons:dered a mltlgatlon

feature. - . | ‘ ‘ -

pumps should the above study indicate a need for these
protectlve devices. The screens should be of a deS|gn

agreeeble to the Arizona Game and Fish Department and.

Fish and Wildlife Service.




pipe]ihe systems, should be'screened’to prevent fish

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

13

The Tucson and San Pedro Aqueducts; which wilT be closed
losses. Screentng of these systems wou]d cost an estx-

San Pedro Aqueduct. These costs would be flshery miti-

gation costs.

A fish salvage plan should be developed te'brevent fish .

losses during periods of aqueduct dewateting; The plan

should be developed cooperativeiy by the Bureau of Recla-

" mation, Arizona Game and Fish Department, and the FISh

and w:1dl|fe Serv:ce. Costs of this operatson are esti-

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

perfod of operation between dewatering. These costs

should be assigned as fishery mitigation costs.

»The banks of the protectnve dike for the nntake structure
should be modified to prov:de near=-level flshlng areas

» along |ts pernmeter thus improving flshlng access. These .

areas, to be bullt from maternals removed durlng construc-

t;on of the Bucksknn Mountaxn Tunnel, shou]d be placed

along the dske perlmeter athoo foot lntervals. Any costs

lncurred should be cons:dered as enhancement..
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6. Flsherman access should be provided at all pumps except
. ‘the Bouse Hill Pumping Plant as specufled in the attached
report * The estimated cost is $1,000 per access point,
‘or a total of $5 000. Annual OMgR costs are estlmated

to be $500 Thns access development is an enhancement

feature.,

7. The five 10-acre lakes,lncluded in project plans for fish-
ery enhancement should be buxlt close to the aqueducts

. so that water dellvery and return systems could utxl|ze

graynty flow. The lakes should be located near the pump=
ing plants except the Bouse Hlll Pumping Plant., Specnflc‘
locations would be determined through cooper:at‘lve studies
by the“Arizona Game and vFlsh Department, the l‘-'lsh and
. a Wildlife Service, and the Bureau of Reclamation at the |
time of detailed pvroject planning ‘for' the appropriate
aqueduct reach. The Takes should be managed and admin-
. | i | lstered by the Arszona Game and Fish Department for fish-
h ery purposes under the terms of a General Plan as provuded _ E

in Sectuon 3 of the Fnsh and w:ldlafe Coordunatlon Act.

o The lakes and perlpheral lands should be developed as
descrubedl in the attached report. The estlma_ted project -
cost associated with the five lakebdevelopments would

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

OMSR costs would be about $20,000.
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_needed to assess the lmpact of CAP detention dikes and

e
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The stocking program for these 10-acre lakes should be

-developed as explained in the attached report. Costs

.of provndlng the necessary channel catfish are estimated "

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

OMsR. The cost of providing bass is estimated at $2,500.

This program is a project enhancement feature.

To prevent unnecessary d«sturbance of the great blue

herons on Heron Island dursng the pernod of nestnng and

young rearlng, the Bureau of Reclamatzon shou1d restrict

constructlon of the inlet causeway in Lake Havasu to the

months of August through February.

'Locatnon of the temporary transmission llne to be placed

thr0ugh a bnghorn sheep lambxng area in Bucksknn Mountalns

'should be coordlnated W|th the Flsh and Wlldlife Servnce

and the Arnzona Game and Fush Department. hﬂ

The Bureau of Reclamatlon should cooperate w:th the Soil

Conservation Service in fundlng the addltxonal study

open aqueducts on downslope wnldl:fe habltat., This _:

should be a prOJect responsnbxlity._

s R B T G S T M g R e
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Should the above studies indicate a significant loss of
habl t," thess losses should be mitigated through re-

dlstrlbutlon of runoff downslope of - the aqueduct or by

“inclusion of individual overchutes as originally planned.

Wildlife habitat upsiope of the protective dikes that is
improved by increased water retention shou]dvbe fenced to

exclude cattle and provision made to preclude vegetative

‘clearing. It is estimated that up to 150 mlles of fenc-
~ing would be requlred for this mntngatlon feature. The

, estlmated first cost IS $2, 600 per mu]e, wnth annual OM&R

costs being $150 per mlle.

vBunldnng materlals for the protectlve dtkes for the aque-:
) ducts should be obtalned from excavatnon of the aqueducts.

f:To minimize habltat destructlon, dlsposal areas other than

dike locatlons should be ]ocated |n cooperatson with the
Arizona Game and Fish Department, the Fish and WIldl;fe
Seryice, and the Bureau of Land Management where lands

‘edmfnistered by this agency are involved.

Topsonl placement should be requnred on alI aqueduct

' protectlve dikes to facilltate establlshment of vegetatlon.
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Deerproof fencing should be provided along the aqueducts
in afeas shown in Appendix 1 of the attached'report.
Fencing should be chain link or an appropriate mesh-type

alterhative 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. - Anndal OMSR costs

are estimated at $10,000. These costs shoUld-be‘assigned

to wildlife mitigation.

“Deer crossings to provide for the movement of mule deer,

bighorn sheep, and javelina over the aquedqéts would be
required as é‘wildlife mitigatioﬁ measure;v»The‘exact
Jocations of these wildlife crossings sh§u1d‘be deterf
minedAby field investigations bfipersonnel frqm‘thg
'Arizona‘Game and Fish Deparfmeht, the FisH and Wildlife -
SérVicé, and the Bureau of Rec]amatfon at the time

detailed project plans are being formulated. A1l wildlife

crossings should be built with a minimum width of six-

teen feet, fenced on both sides with deefprobf 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 croséings,vexcept for
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those constructed for muitlpurpose uses, is estimated to
o be $50 000. Annual OME&R costs per cross:ng are estimated

at §1,000. o - B ' -

.j . 18: " The prooosed 29 wildlife watering catchments‘ should be
. Vconstructed 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 thatvproperrterrain is available nlth'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 Wvldllfe
‘SerV|ce, and the Bureau of_Reclamatlon at the time of
vdetailed project planning. Drawings andrspecifications
for the catchment basxns are provided in Appendix I,
The catchments should be constructed as specnfled |n the
attached report. These structures are estimated to cost
| $10, 000 per unit for a total cost of’$290 000. .OMsR costs
: would be about $lOO per unnt per year for a total annual
| cost of $2, 900. These costs should be allocated to wild- d . é

lnfe mitigation.

19. The_broposed L6 oases should be constructed»asﬁdiscussed

in the attached report. General locations of these oasis
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A fringe of mesquite, ironwood, and paloverde-has become

19

'stations are shown in Appendix 1. Final locations should

be established by Arizona Game and Fish Depértment, Fish

: and Wildlife Service, and Bureau of Reclamation personnel

after extensive topographic nnvest;gatlons and sonl

_analyses. The cost would be approxnmately $1 500 per

oasis if built at time of aqueduct construction. Total
costs for the oases would be approximate}y-$69,000{

Annual OMER costs‘are estimated to be $700;1‘These oasis

%'stetions should be managed by the Arizona Game and Fish

Department for wildlife mitigation under'terms of a
General Plan. Ellminatnon of cross-drannage structures
comblned with the need to keep anumals away from the

aqueduct to cut down on drownlng losses may lead to the

‘ needufor more oases, PrOJect plans should prov:de for

this contingency.

N

establ:shed along the upslope side of the old Florence

' Casa Grande Canal. This vegetatlon should not be dis-

turbed by construction activities along the'SaIt-Gzla

Aqueduct. -

Any planned changes in operation of the Picacho Reser-

voir due to project operation should be ;oerdinated with
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. the'Afizona Game and Fish Department and the Fish and :
‘ : " Wildlife Service to insure preservation of this unique y
‘wildlife area and its critical habitat for the endangered
Yuma clapper rail. | -
' B . . .
22. Planning for the Salt River Siphon also should be coordi-
‘ nated with the Arizona Game and Fish Departmenf; Fish. D
: and Wildlife Service,'andbthequma Clapper Rail.Recovery '
Team to explore impacts and enhancement possibilities. i
23. . The Tucson Aqueduct should be constructed as orig{nally
k planned paralleling Interstate Highway No.. 10.
: 24, The. San Pedro Aqueduct should be routed outssde the .
' rlparuan vegetation zone along the San Pedro River and
to a crossnng on the Babocomari River which wnll not 3
. adversely‘impact gray hawk nesting and foraging areas E
L4 ‘ " along the river or areas which the Mexican Duck Recovery
Team determlnes to be |mportant for that species. e {' -
o : 5 ‘ 25. All disturbed areas along the San Pedro and Tucson Aque-

, ducts shou]d be seeded with nat:ve grasses and woody

vegetat-lon. Pro_;ect plans for these aqueducts are not
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well:defined. Therefore, planting requirements should

be determined when routes, design specifications, and

7

methods of construction are known.

Section 1.  Project Reservoirs

o . 26,

i 27.

Orme Dam and Reservoir not be constructed as proposed

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

located on nonperennial streams.

The Bureau'of'Reclamation'should explore alternatives

for Charleston and Hooker Dams and Reseerirs which are

‘less destructive to fish and wildlife. These alternatives

should be explored in coordination with the Fish and Wild-

life Service, 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 adeqdaté degree of

comprehensiveness is obtained.

Studies should be conducted ohe'yeér prior to construc-

tionvfo determine the extent of fishery resources within

» Buttes Reservoir site, the Charleston Reservoir_site,»and

on th¢ Babodomari River in the vicinity of the proposed

N
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aqueduct crossing., Study costs are estimated at $40,000
~for the the Buttes site; $15,000 for the CharleCton Reser-

voir snte, and $5, 000 for the Batocomars Ruver. The

studles should ke conducted by the Arizona Game and Flsh

Departmert and/or the Fish and w:ldllfe SerVIce under a

istudy plan developed by these agencies in cooperetion
"‘with'the Bureau of Reclamation and should teveonsidered Y

a project responsibility.

29. = Minimum flows of.50vcfs_at'Ashurst-Hayden Dam should be
A;}provided at all times in order to maintain,ekisting
fishery. resources and immediately adjacent riparian vege-

tation downstream of Buttes Dam.

30. In the event that one or more reservoirs are dcleted
.7; 7 from pro_;ect plans, constructlon of new warmwater f:sh
“hatchery facilities may be unwarranted. In_thls case,
' the possibility of expanding existing warmwatet hatchery
facilitjes or combining hatchery faciiitiee }eqdired by
,“this:ptoject with those of the InternationaizSalinfty | : -

- Control Project should be considered.

31. In order to establish and maintain sport fisheries iIn

Buttes Reservoir an annual Stockfng program would be

i) ’ ' needed.  Fish stocking requirements and costs are as

° | . follows: 400,000 channel catfish and 400,000 northern
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33.

‘studies would be for enhancement purposes and would cost

23

.. pike at a total capital hatchery cost of.$310,000 and
_annual OMsR costs of $15,000. This prcgram should be

considered an enhancement feature.

]ﬁ.qrder to obtain optimﬁm use of fishe}y fésources at
Buqtés Reservoir, an addjtional small boat;léunching
féhility should be provided. An access éite’near
Coéhran is proposed. This access facility should be -
a minimuh—use structure, including a twdQIQhe boat
:ramp and parking area fof about 25 cars. Costs of
this‘structure, an enhancement feature,'fs estimated

a; $21,000. Annual maintenance'éndvreplécemént costs

would be about $1,100.

An investigation should.be undertaken’at'BUttes Reser-
voir to determine if changes are needed in éhgoing fish-
ery ménagemént program. Such studies sﬁouldvbe undertaken
erihg the first five years of reservofr opefation and
wquld.be conducted by the Arfzona Game ahd-Fisﬁ Deparf-

méht'and/or‘by the Fish’aﬁd‘Wildlife Service; These

" approximately $100,000.
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n ordé; to avoid recreational conflicts, promote public
safety, and reélize full fishery benefits,iahttes Rgser?
Cvoir should be zoned. Zoning may be tempora]} i.e., use
restricfed by certain fimes, or spatia1, whefe;tertain

uses are allowed in certain areas.

Detaileé raptor studies should be made on.dfainages in
which Buttes, Charleston, and Hooker’Reservoirs wogld be
located. These studies, to be of two years duration,
would cost an estimated'$]25,000{ Thgy‘are‘céngideréd

a project responsibility.

In order to avoid recreational conflicts, pfompte public
safety, and realize full fishery benefiﬁs, Butpes Reser-
voir should be zoned. ‘Zoning may\be'témporé], i.e., use
réstriéted by certain.times, or spatial, whgre certain

uses are allowed in certain areas.

Detai]ed raptor studies shodld te made on‘dréihageé in
‘whi;ﬁ Buttes, Charleston, and quker Reservoifs would be
-locatéd. These studies, to be of two years ddrétion,
would cost an estimated $125,000.° They arejcbnéidefed

a prqject responsibility.
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TR

To obtain additional fishing benefits at Buttes Reservoir,

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 possiblé, artificial

reefs should be installed to servefthis purpose.

~ The minimum pool of 200 surface acres at Buttes Reservoir may

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

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

-age depth of not less.than'eight feet‘shoﬁld.be maintained in

order: to suppokt a fishery resource.
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38. To mitigate the loss of wildltfe‘habitat r§sdlting from:
~construction of Buttes Reservoir, the achisftion of a
subétitute habitat area will be fequiredn”.The;purchase

of __ - acres of streamside land'a]ong'the San Pedro

River could prcvide comparable rep]acement;"lt is en-

.viéioned thaf the proposed area would haVé:the potential
" for or_actually héve similar habitat tqtthaf—lost,
‘b;-private land, and haveva guaranteed water'ééurce.
‘Tﬁe‘area should be made available for administration by
the'Arizoﬁa'Game and Fish Department undék;termsuof a
General Plan as specified in Secffon 3 of:tﬁé.FisH and
Wildlife Coofdination Act. Acquisitioﬁ, development,

and 0&N costs‘are cohéidered a project responsibility.

Section lIl. General Recommendations

39. Lands acquired for the Centr;l.Arfzona Project should be
made.availablg for public use except whereiréstriction§
are necessary for reasons of public safety;hdeslgnated
Indian use, or fish énd wildlife conservé?i@h:needs.
Sigﬁs should be posted as necessary to adequate}y desig-

nate public-use areas as well as restricted areas.

Copnr ety | e srgent e

)
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'All caputal and OM&R costs associated with prOJect miti-

gat:on measures should be treated in the same manner as

other project joint costs and allocated among_the bene~

ficial purposes of the'project:

All caplta] and OMSR costs associated with prOJect en-~
hancement measures should be treated in the manner
specified”within,the Federal Water Project Recreation

Act (79 stat. 213). -
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Part 1. . INTRODUCTION

The prlmary purpose of the Central Arizona PrOJeCt (CAP) is to pro-

vide supplemental water to central Arizona and western New Mextco. .

The prOJect area is generally located wnthln the 50’900 square-mxle‘.

draunage area. of the Gila Rlver and |ts pruncrpal trlbutarles from o ';'
upstream of Palnted Rock Dam in Ar:zona to the upper reaches of the’

Gila River .in southwestern New Mexvco. However, |t also lncludes

an extensnon to the Colorado Rlver whnch is a maJor ‘source of water L

supply.

The major population areas to be benefited are Phoenix with a 1970~

population of 581,562 and Tucson with a population of5262,933."

Within the prOJect area elevatlons range between 500 and 10, 7]3

feet above.mean sea level. The project area is prlmarlly Iocated in
Sonoran Desert and the Mexican H:ghlands sections of the Basnn and
Range physxographlc prOV|nce. The Sonoran Desert sectaon has charev
acterlstlcs of the southwestern desert of Arlzona.uklt contalnsvmost
of the presently |rrlgated land of the prOJect area. The Mexican d

Highland sectlon occupies the southeast corner of the provnnce and

'reflects the transition between the desert of southwestern Arlzonaf

and semldesert grassland areas extendlng to the Contlnental Dovudc

in New Mexlco. ‘This section is somewhat hxgher in elevation than

. The climate is 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 the project
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area;lthe mean‘annuaf precipitation varfes from iessbthan'é inches
along the western boundary to 11 inches at Tucson,>12 fnches in

the Upper Gila River Basnn, and to more than 30 inches in the hngher
mountain ranges.' Temperatures are var:able accordnng to season

and elevation. Maxnmum readings of over IOOo F are common in‘

the summer wnth datly wnnter maxumums in the suxtnes and low..b

seventies iIn 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 coniferou5‘forest

zones of spruce- -fir and ponderosa plne, the plnyon-Junlper woodlands,v

¢§and the chaparral types, all of which occur above h 000 feet eleva-bl

tion. Rangeland communities extend from the forest type through

the northern desert shrub, perennnal and ephemeral southern desert.
shrub types, and the northern and southern grasslands. Scattered
throughout the area are patches of cultivated land |nc1ud|ng »rr:-j”

gated pasture, and urban areas. Rlparlan areas also are |nvolved

Project features anclude a water conveyance system four reservours,
and |rr|gat|on dlstrlbutlon systems. Due. to prOJect comp]exlty, the

various features are dlscussed |ndiV|dually in the follownng sectlons

of . the report.. ‘
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; Partulj. CONVEYANCE SYSTEM
‘.'j ’ . , ,
4 Havasu Intake Channel, Pumping Plant, and Buckskin Mountains Tunnel
‘ ) © Description of Project Facilityh” e _
L . o . . P37 .
: The intake channel will be located in the Bill Williams Arm of Lake
T Havasu on the Colorado River approximately 2% mileeaupstream of "
Parker Dam wfthin the Bill Williams River portion’ef'the Havasu ifi
o National Wildlife Refuge. It will be formed between the lake shore
and an exiating land-formed dike extending into the 1ake. Materials
excavated tromvthe pumbing plant site have been uaed tor dike con- | »é
!’? : ' atruction. The embankment is non-uniform Iin cross seetlon and al|gn-_ ;
? ment and is desngned to approx1mate the configuratnons and colora-‘ g
: tions of the natural penlnsulas that finger out from the Buckskin é
"j Mountanns into Lake Havasu. It has a minimum crest elevation of 456 ?
,,? feet, 8.5 feet above the normal operatlng water surface e]evatlon of ?
e_; Lake Havasu, a mnnlmum crest width of 30 feet, and a length of 2&00 |
'. ’; feet from Arlzona nghway No. 95 to the pumplng sute. - : : | t
;}f A pumplng plant which will raise a maxtmum flowvof 300 cfs of Co]o- g
"” ‘rado Rlver water from an average elevatxon of h47 5 feet to an ele-
5 i

vatlon of I ,250.0 feet, wall be bunlt on 20 acres of land east of State

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-d|ameter ,
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discharge lines to the inlet portal of the Buckskin Mountains

tunnel. o o - i

The Buckskin.Mountéins Tunnel will convey project water“bumped from
Lake Havasu 6.8 mil;; through the Buckskin Mountains for‘direct'
discharge intébthe Granite Reef Aqueduct. 1t will be machine-bored
to a diameter of 20 feet. About 700,000 cubic yards 6f-material

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

natural land forms or contours of the existing terrain. : ) —

Fish and Wildlife Resources

Without the Project cal o ‘ :

Lake Havésu supports populations of largemouth and strlped bass,
crappie, sunflshes, cat fishes, carp and threadfin shad  Native
fish species originally found fn the reach of the.Coloradé River
now occupied by Lake Havasu included the Colorado Rivér'squawfish;
humpbacked sucker, flannelmouth sucker, boneytail chhb‘ahd woundfin.
About 13 speciesbof fishes occur in thé vicinity’of theAintake

. channel. A 7?p6und humpbacked sucker, é‘species ]i;ted'as "'status ‘ ' g_fﬂ

undetermined' in the Bureau of Sport Fisheries and Wildiifé's Threatené&d

Wildlife of the Unlted States, 1973 Edltlon was captured ‘and released

in the Bill Wllllams Arm of Lake Havasu ln 1972
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With the Project

As presently designéd, fish losses can be anticipate&;ag'water is
pumped from Laké.Havasu. - However, many of the fish entering the
system will survive and could provide a fishery .in the.aqueduct.
Fish popuiations in Lake Havasu will be reduced but little impact on
theilake 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 constructed, the

banks are too steep for safe fishermen-use.




Wildlife

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;sbarsely with

catclaw, §a§uaro, barrel, cholla, and hedgehog cacti;:creosotebush,
fronwood,‘smoke tree, and_mesquite. Small stands-gf.salt cedar and
~palo verde tréés are found along fhe shore lines ah&vﬁottoms of the .

wash areas. Vegetation in the area is extremely sparse.

- Desert mu]e.dee} and desert bighorn sheep‘are the iny.bfg-game'
species found within the area. An estimated_populafioﬁ of about-50
bighorn sheepiinhabit the Buckskin Mountains in and aéjacent to the

project area..:Other mammals include the coyote, bédggf, skunk,;jack-

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

are found in the area.

Most of the bird life is to be found in the ripariéh_aﬁd maréh_habitat
in the Bilf‘Williams delta area about three quarters of a mile froh 

the intake channel. Persénnel of the Havasu NationaI.WildliFe Refuge
have observédjaﬁd identifiea 264 species of birds. :Hérbn:lsland, '
located a short distance from the project area, is'dﬁed by about 15
pairs of gfeat_blue‘herons"as a nesting and rearfnéfarea:from March -~

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

altered dufiﬁg construction of the intake channel.




the area; and-ft is restricted to the marsh habitat of the Bill Wil-
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The Bill Willeams delita area of the Havasu National Qi]q]ife Refuge
attracts relafively small numbers of migfatory waterfoWi during

sprjng and fall ﬁ1gratory periods and is a re]atively miﬁgr stop-

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

one- quarter million birds per year.

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

Fauna," May.|974, is the only known endangered species'resident to

liams délta area. The endangered peregrine falcon and the prairie
falcon are of seasonal or transient occurrence in the project area,

and the bald éag]e is a rare winter visitor to the general vicinity.'

Herpetofauna has not changed radically due to man's aCtiQitieg.
Approximately 2S species of snakes, 21 species of lizardﬁ; L species
of turtle, and 10 species of amphibians are found in the:project
area. None of the species of reptiles or amphibians aré'COnsidered

endanQered by:the.Fish and Wildlife Service.

With the Project

Survey. and co}e-drilling activities for the Buckskin'Moﬁntains Tunnel
have resqlted'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-wheei.drive vehicles and motorcycles. This increased human activity
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1s undoubtedly depriving the bighorn sheep of the accuStomed use. -

of much of this habitat because of Its need for isolation.

Construction‘of the pumping plant and tunnel will, in itself, greatly
increase Human activity in the area and can be expécted to further ;
reduce the value of this mountain range as bighorn sheep habltat.
Project constructlon Is not expected to greatly affect other ws]dllfe
in the area. However, some loss of small mammals.and reptiles can be

anticipated.

Prior Reports and Recommendations

The Fish and Wildlife Service has not reported previously on the

- Havasu intéke qhannel,'pumping plant; and Buckskin{M0untains Tunnel.

Granite Reef Aqueduct

Description of Project Facility

Granite Reef Aqueduct will begin at the outlet portél‘of the Buck~ -

skin Mountain. tunnel and extend southeasterly thrdugh'the Sonoran

. Desert of Arizona to a point on the south side of thévSalt River near

the existing’Granite Reef Dam. The aqueduct will_cfoss_through the
northern portions of Yuma and Maricopa Counties. It will be approki-

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

will providgléfstatic 1ift of 385 feet.

/
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‘.j The aqueduct will be a concrete-lined channel having é.top width
of 80 feet, a bottom width of 24 feet, a sidewall slo%e of 1.5:1,
and a depth of 18.6 feet. At design capacity, the aque&uctvwill'

. carry a flow of ‘3,000 second feet at a velocity of 3.75 ﬂ'fg.aet‘ per

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

.will be required for water to traverse the length of‘thé,aqueduct. : iQ
The average annual'diversion through' the aqueduct will.amouﬁt to
1,206,000 acre~ feet while anntal seepage and evaporatnon loss will
/2> be about 100, 000 acre-feet.  The regulation of waterflow will be . ;/at
aided by check structures at approximate five-mile intervals along- _ B
the aqueduct.’ These structures will help maintain water levels
K : during normal operatnon and, at less than design flow, wull serve
to reduce the-flow velocity. They also will reduce or stop flows

between structures for maintenznce purposes and emergencies.

Bridges will be provided at all significant road crossings_existing
'.i at the time of construction, and, in anticipation of urban development
- north of Phoenix, at proposed road crossings from the vicinity of

Cave Creek east to the terminus of the aqueduct.

A gravel operation and maintenance road closed to public use will e

parallel the aquedutf. The project right-of-way will be.fenced for

0 s
"f é public safety. An 8- foot ~high chain link fence will be used in the
Phoenix Metropolitan area and around project control structures. T
The remainder of the system will be fenced with a four-strand
P barbed wire fenée,_except for 15 miles of sheep proof'fenqe.
' e ;;f:.—; 0 : o »r;u +




Operational.piahsvcall for a constant flow eleven months each year
withra one;honth shutdown for inspection and mainteﬁanéé. However,
it is anticipated that mainténance on an annual basiévmay not be
necessary and that flows could be continuous for periqu of up to

three years.

Approx‘imatbely:”_l»'lio miles of floodwater traiyning dikeg"éqd channels will
be constructéa fo collect and direct storm water within contributing
watershed aréaé to'cross-draihage structures spannfng the.aqﬁeduct.
These structure$ will be earth-filled and will beldesfgned to control
50-yéar Frequgncykfloddflows, except in urban or dtﬁek areas where
greater doWnstream protection is required. In thesebipétances, they
will be designed to control the 100-year Frequency3f1¢6d flow.
Originai proje#t plans included 175 crqss-drainage.strqctures. How-
ever, current planning has reduced this number and éddifional reduc-
fions are aﬁticipéted. In Reach 5, from Centennial Wash to Burnt
Mountain Thnnel, a distance of 18 miles, flood control structures
will be construCted by the Soil Conservation Servidé;,jFloodfiowsv
will be diveréed to Centenniai Wash on the west ahd_éqfa cross-drain-
age struétu}e.ngar Burnt Mountain on the east. . |
Similar stfﬁctufes will be provided for a lZ-mi]e'séction of Reach 11
in the Paréﬁiéé-Valley area. Storm flows for this‘ééétion will be .—

released into the aqueduct. Long floodflow detention dikes are being

considered for Reaches 10 and 6 with provision for,aufeduced number
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of cross-drailnage structures. Materials for construction of the ‘
detention dikes will be taken from within the aqueduct alignment and

immediately upstream from the dike.
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

Without the Project

Fishery resource areas near the aqueduct route include Lake Havasu
near the iIntake structure and the Salt River in the vicinity of
Granite Reef Dam. The aqueduct will not impact thesefareas.

With the Project

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:frdm a January
Tovi of about 500 F. to an August high of about 75° F. Water tempera- '
tures are not ekpetted to increase over ten degrees throudhout the
.‘:. ) length of the adqeduct. Excessive water velocity in the: canal coupied
with:the lack of fish resting areas, suitable spawning Habitat, and -
annuél dewaterfné of the canal will preclude the development of a
se]f-supporting fishery. However, fish are expected to eS?er the
aqueduct from the Colorado River system and some fishinglwill be

possible.
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Project plans provide for fishery enhancement in relation to‘Granute

Reef Aqueduct by inclusion of five. l0-acre, unl!ned flshnng lakes.

The lakes wnll provide good qualuty warmwater fish habjtat w:th the

most suitable fish species being threadfin shad, largemouth bass, o :"
and channel catfish. An annual stocking program wull'be necessary

to maintain.these’fisheries.
Wildlife

Without the Project

The aqdeduct’rdute will traverse rocky, almost barren, mountain
ranges, areas of typical desert shrub, and dense stadds of mesquite,
paloverde, |ronwood and salt cedar along the less dry desert washes.

Little agrtcultural activity occurs adJacent to the aqueduct route.

The area traversed provides habntat important to @ wnde variety of

wsldlnfe Habitat varies from stands of mesquite,-paloverde, iron-
wood, and salt cedar, to areas of barren desert and credsotebush

flats.

The mule deer, javelina, and desert bighorn sheep afevthe important -
big game species found in the project vicinity. Other mammals,

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

cottontall, |nhab|t the area as well as a large varlety of smaller

mammals.




e

e, T

* . acres will be permanently destroyed and 6, 000 temporarlly 105t due

The Gambel's quail, mourning dove, and white-wlngea dove Inhabit
the area along with a large varnety of song birds. Waterfow] are
found in the route vuc:n;ty._ However, no. water areas important to
waterfowl occur w;thln the rlght of-way proper The Yuma c]apper ravl
an endangered specnes, has been found to lnhabut and probably nest
in a marshy area below Granite Reef Dam near the Salt aner Stphon
rnght-of—way. A varlety of reptiles and amphtbnans a]so can be found

along the aqueduct route.

Wildlife populations vary widefy dependingvupon habitat'variancea,

- range condltlons, and water.- This is part:cularly true for the

smaller anlmals havang small home rangef Popu]atlon densntnes and

-specles composntion are not expected to change over the period of i

analysis except for the possuble relntroductnon of the Sonoran prong—
horn antelope. Plans are. presantly underway by the ‘Arizona Game and
Fnsh Department to relntroduce thlS specnes in the VIc1n|ty of theya

el
SR

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

With the Project

About 11,000 acres of wn]dllfe hab:tat w;ll be requnred for the

canal right- of-way and prOJect facolntles. of this amount 5 000

to aqueduct constructlon Areas temporarlly dnsrupted are expected

to require consnderable time to revegetate partscularly along the




. is dependent in part upon soil structure.

due to water retentjon by the dikes. Existing structures reveal nar-
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'downslopé side of the canal and its protectivevdike”system. Obser-

vations of exiéting detention dikes show an additional loss of habit;t

due to reduped_runoff in the downslope washes and to reduced sheet

runoff. This habitat loss is first rgflec;ed by réddced vfgor and ; .
finally termfngtes in the total loss of vegetatioﬁ, :Losses vary

with detention structures but generally occur for a distance of p > ;'

one-fourth to one mile downslope of the dikes.  The.dégree of loss -

Wildlife habitat upslope of the detention dikes is eXbected to improve

row strips”of woody vegetation where such vegetatibn_fs'not cleared:

as part of project maintenance operations.

Studies are underway.which should more clearly:definq beneficial and

adverse impacts of such structures on wildlife habitat. 

The Soil Cénser?atign ?erYice is.constructing some of'the flood
detention dikes upstream of Granite Reef Aqueduct. |If material for
these or Bufeéh o% Reclamation dikes is not obtained brimarily from
aqueduct excavation, additional habitat loss will_BétekperTenced.' ' ; .
it is éxpe;téd fhat the protective dikes will remaihbﬁnQegetéted‘for'
a number of yeérs if not planted with vegetation or.spfféced with'“'“

-~

topsoil. S . : S

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. With its abundant water

supply the canal also will serve as an attraction to these animale
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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 amphibiens Wil] be more closely related to Hebftat des-
truction and‘construction activities. While many of,thése animals will
"be initially displaced to the surrounding habitat, the.eltimate

impact will beve'reduction in overall.ngmbers since the'earrying
capacity of the total habitat will be reduced.i Yuma‘elapper,rail
_habitat could be adversely impacted by project constrqction. eHow-
ever, the extenf’of these impacts cannot be assessed dqtilvsiphon

construction plans are known.

To reduce prejecfeimpacts on wildlife habitat and popuiatfons; project
plans, as shown in the environmental statement for the'adueduc;;
include provieion’for 15 miles of sheep proof‘fence,'iQZ.S miles of
h-strand barbed-wire fence, 24 miles of §afety fence,:and deer

escape facilities at each curve, siphon, check struetueetend

~tunnei. There will be_lho overchutes adaptable for animal cross=- |
ings, 17 off-equeduct watering holes and 35 oasis-tyee wetering

stations.

Project fences will reduce bighorn sheep losses but wil1'hbt preclude

deer movement within or through the canal area. Animal escape
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devices to be provided by the project have proVen relative]y unsuc-;
cessful elsewhere in preventing big- game losses due to drownlng
in canals. This |nadequacy, coupled with the lack of deer proof

fences, will result in sngnxflcant deer losses an the caraT

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

intersection of major washes will greatly reduce anticipated
' ,/ . .

habitat 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 planned overchutes may
be eliminated to reduce interference with aqueduct operation and
maintenance. As a result, habitat loss and restrictions on big~game

movement within the area will be more pronounced.

Watering holes will be locatee‘some dietahee'ffom-tﬁe canelband thus
will serve‘fo draw wildlife away‘from the canal.  The 35 qasis-type
structures wnll |mprove wildlife dastrlbutlon and wxil enhance

upland-game populat{ons. These structures w;ll be fenced to prevent

grazing by domestic stock and to maintain small areas of natura] ;'4

 vegetation. -

Prior Reports and Recommenddtlons

A Fish and Wildlife ‘Service report on the Granite Reef Aqueduct was :

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

recommendations:




_.inches for an additional project cost of $7,000. "
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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 to facilitate

fishing, fisherman access to be provided with a minimum of two
unpaved- access areas with boat~launching ramps, parking areas,
and sanitary facilities at a total cost of $30,000..

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.

To enhance fishing, five 10-acre lakes to be admumstered by
the Bureau of Land Management be constructed on public lands at
a cost of $222,000 in accordance with specifications previously
outlined in this report.

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 . Reclamatlon, and the Bureau of Sport

Fnsherles and Wildlife.

Toinsure 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 desugnlng flow checks, siphons, and tunnels wnth walkways.

-Tblnltlgate blg 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 Fnsher:es and Wildlife. :

To mlttgate 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
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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 i
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.

9. 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
e devices should be planned cooperatively by the Arizona Game and
o Fish Department, the Bureau of Reclamation, and the Bureau of
Sport Fisheries and Wildlife.’ _

10. 7o enhance wildlife, 30 oasis-type watering stations to be
. administered by the Bureau of Land Management to be construc-
| B : ted on public lands concurrently with the Granite Reef

3 : 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. [

11. To enhance wildlife, low, damp, vegetated areas on public
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

_..f Bureau of Land Management, the Bureau of Reclamation, and

o ‘ the Bureau of Sport Fisheries and Wildlife, with approxi-

oL mately two miles of additional fencing needed at a total ‘ g
ﬁ : project cost of $3,600. ’ -

12. To prevent unnecessary disturbance of the great blue herons

; that nest and rear their young on Heron Island during the

9 o months of March through July, the Bureau of Reclamation .

» restrict construction of the inlet causeway in Lake Havasu e
to the months of August through February. o o

Recommendation Nos. 1 and 2 are no longer pertinent because of
, project modification, and No. 4 appears infeasible because it would
o make maintenance of the aqueduct difficult. . ' :




*
C
o

NO PAGE 18




¢ | 8 4

19

Salt-Gila Aqueduct

Description of Project Facility |

The Salt-éfl; Aaueduct will provide watef for suppleménta] irrigation
and munucupal ‘and industrial uses in the vicinity of Tucson, It will
begin at the blfurcatlon structure near the terminus: of the Granite
Reef Aqueduct and end at Marana Reservoir near Marana, Arizona, a

distance of approxnmately 97 miles/

The first 63 mfles of this open, concrete-finéd céﬁanWfl] be 15~
feet deep;'héve a top width of approximatély.6h-feet,_§ side slope.
of 1.5:1 and a design capacity of 1,800 cfs. Thejfemainder will be

- nearly lolfeet in depth;'have-a top width of over;hp_féet, with a
design capa;ity of 750 cfs. . . ~.v-;J. REEE 5 }Hﬁ;

Three pumping_p]énts'and several. siphons are incorpdréted in the pro-
Jject plans.‘_Aqueduct_tﬁrnouts will be provided afkcertain focations
“to furnish-Wéter to agricultural/and urban areas. 1T9gprotect the
~aqueduct and g*isting flood control'structureﬁ, 60”@jl§s of Tow .
dikes, and.sévenbmiies of channel will divert fqud'fiéws Into cross~-
drainage éffuctures. Overchutes and culverts will’then‘disperse

waters dowhstream. Culverts and overchutes may. be déleted in final

project p]ané-for some. reaches of‘the aqueduct. A total of 61 bridges




will be constfdcted over the aqueduct.. Urban exclusion fencing

will be provided in areas of high human population.

The aqueduct Wi]l tie into the main conveyance system‘?Qr'fhe San
Carlos»Project at . the Gila River Siphon; At this pofﬁt;vwater to
replace that'used‘in the Upper Gila River basin will be delivered. -

to the San Carios;Project under an exchange agreement.

Project plans include measures for conservation and development of

wildlife resourtes such as wildlife crossings, escape fac?lities,

and fencing.

Constructfon and/or opération of the Salt-Gila Aqueduct may influ-
ence Picacho‘Réservoir. P. L. 90-537 specified‘that.ﬂ,', . canals
and distribution:systems through which water is conve?ed-after its
delivery by the United States to the contractors Shalljbe provided
and maintained wiﬁﬁ 1inings adequate in his judgment fovprevent

excessive conveyance losses.! In accordance with this provision,

the Bureau of Reclamation has given consideration to requiring modi- =~ -

. fication of Picacho Reservoir since it would act as a retention area

"~ for CAP waters delivered to the San Carlos Project. .{f 1: . . P
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Fish and Wildlife Resources

. Without the Project

. Within the Viéinity of the aqueduct, some fishing fs-presently
available in the Salt and Verde Rivers and Picacho.Reservoir. The

aqueduct will not pass through any fishing waters.. =

With the Project

A potentiai'eXists for establishment of a fishery in“the'canal.
Fish are ekbecfed to be introduced into Salt-Gila AdUédpctvfrom.,,
Granite Reef Aqﬁeduct and water released from Orme Dam} Periddtc
dewatering of‘the aqueduct for maintenance purposengf11 eliminate
chances fofua self-sustaTning/fishery._‘However, the fish will be

.rep}enishedﬁfrbhithe'water source and a utiifzeable'fishery will

exist.,
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Wildlife

Without the Project

A varied landscape will be traversed by the équeduct.!‘lt will

cross basin énd'range"country with saguaro, barrel, hedgehog, and

cholla cactus; creosotebush, bursage, mesquite, paloverde, and
ironwood; washes with stands of mesquite and paloverdeﬁ,énd urban

and agricultural "areas.

Big-game animéls found along the aqueduct route include fhe desert
mule deer, whife-téiled deer, and javelina. Mule deér:are in the
vicinity of UseryiMountains, Florence Military Reservation, Picacho
Mountains, and generally alohg Reach 4. WhiteFtai}ed déef are not -

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

Military Reservation, northeast of the Picacho Mountains, and south

of Park Link Road to Marana.

Other recorded.wiidlife species include the coyote, badget, kit.
fox, burro, mountain lion, bobcat, three species of rabbit, and 13

species of small rodents.

No waterfowl habltat exists within the project rlght-of-way How~

ever, Picacho Reservonr west of the project alignment, provndes

" important waterfowl habitat. It may be affected by prOJect
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construction or operation. Picacho Reservoir is a marsh envircnment
surrounded.by mesquite. The marsh community may subport nesting
populatibns of fhe.cinnamon teal, ruddy duck, piedébilled grebe, least
blttern, 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 to nest there. The pintail, roseape spoonbnll,
glossy ibis, and black-crowned nfght henon have been seen in and
around the Eeservoir. The area.is one of the most.aufetanding water-

" dependent bird areas in Arizona.

Rapfor speciee'obaerved aTong the aqueduct alignment include the
sharp-shinned hawk, Cooper's hawk, red-tailed hawk;'marsh hawk,
American -kestrel, rough-legged hawk, ferruginoue hawk, Harris' hawk,

golden eagle,"caracara, and great horned owl.

Waterfowl species sighted along the alignment include the Canada
goose, mallard,ucinnamon teal, green-winged teal, pnntall, coot,
and redhead duck. Gambel's qdail mournlng dove and numerous other

species of Birds were sighted. .

Wildlife species within the project area are listed in Appendixes

Vand VI,
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With the Project
The first 8 miléé of équeduct.alignment (Reach 1) exféhds throﬁgh
"Jush'' Sonoran désert vegetation consisting of the séguaro, cholla,

' ocotillo,vbarrélfcactus, mesquite, paloverde, and irbnwéod. Some
small, scattered,‘vegetated washes are crossed. The:Usery Mountains
are north of:thfs section of the aqueduct; Close to-Apaéhe Junctjon
the vegeéatiOnvhas been disturbed afthough some creSoteBuSh areas

are still intact. ‘ . o : oo

In Reach 2, the aqueduct alignment runs downslope of fhéﬂexisting

Soil Conservation‘Servfce's Powerline, Vineyard, and.Ritténhouse
flood detention dikes. Vegetation immediately upslope of the dikes
has been cleared and no vegetation has.reestablished, The dikes

remain unvegetated. Along this reach, vegetation upslopé:and down~

g slope of the proposed alignment varies from‘creosotebushff]at to
| é washes vegetateq Qith mesquite and paloverde;_ 4 |
5 The first part of Reach 3 traverses agricultural areas but includes
- ‘i - some scattered washes and upland areas where native vegétation 5 ‘ g;ff
remaihé;. Where the aqueduct will cross the Florence,Miliféry Reser-a ;
‘ vation to the 'G‘i_la River, it will pass through creOsotebd_sh, paloverde:_r o
saguaro, chol}é€ and hedgehog vegetation, dissectiné Jarge washes |
that empty iniq fhe Gila River channel. |
. . : v
. ; e e i e s




25

Reach 4 extends through saguaro, paloverde, cholla,. and creosote-
bush areas and some agricultural areas. A portion of the reach is ..
south of the unvegetated Florence flood water retardihg structure

built by the Soil Conservation Service and north of the 0ld Florence

Casa Grande Canal. A fringe of mesquite, paloverdé; énd i ronwood

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

Reach 5 extends from Picacho Reservoir and passes thrdugh areas of,

 creosotebush flats, then through lusher paloverde;fmesquite,_and

cactus vegetation around Picacho Mountains. The area to Park Link
Road has stretches of creosotebush flat and smaIl mesduite,flats
and combinations thereof. Below Park Link Road there'is a{creosofef

bush:flat with many mesquite/paloverde vegetated waéhés,.

Salt-Gila'Aqﬁeduct construction will involve 5,800 acres’of wild-
life habitét. Destruction of vegetétion in washes‘andipther small-
game habitaf‘in some Teaches would reduce hkabitat beYond thaf being
. : ‘ \
lost through qrbanization and agriculture in the area. It is expec-
ted, howevér, that vegetation will become established‘upslopekof the:'
protective dikes Where storm runoff will accumu]ate.iiHoweve?, if
clearing';s'gddertaken upstream of the dikes or grézfﬁg is allowed,

benefits wi}l;be obviated, and .the initial destruqtfbn_of vegetation

will be more critical.
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The Soil Conservation Service will be constructing the protection
dikes along some feaches of this aqueduct. |If dike building materi-
al fs obtained from adjacent desert habitat,additional wildlife
habitat loss will be realized. The protective dikes'are;expected : -

to remain unvegetated for several years if not covered with topsoil. i .

As presently proposed, storm water drainage will not be passed down
natural drainage systems along a major portion of Salt=-Gila Aque- —
duct. Areas involved include, possibly, about one-half the‘length -

of Reach 1, all of Reach 2, three-fourths of Reach 3 and all of

Reach k. Apparently Reach 5 drainage water will be distributed
‘ down the natural washes."From our observations, we ére'convinced
that wildlife habitat has been lost due to‘existing dike-obstructions

to water flow. .

Big~game lossesland disruption of migratignal patterné cén'bé anti~-
cipated due to aqueduct constructior. quever, project blans‘include
certain wildlife protective measures to lessen fhese impacts. : [
L Bridges, culverts, Snd overchutes will be made availab.le'f'or wild-‘ ‘
lifevcfossings:neaf known migration routes. In the eVent,that cul-: 

verts. and overchutes ére deleted from project plansgﬂthéh other

o L provisions must. be made for wildlife movements across the aqueduct.

. Fencing of thé;right-of-way for wildlife protection will be con- ‘ - _ ;
structed at migration routes and areas of high incidence of mule
deer and bighorn sheep. Project pians also include pfovision for : ;mf

wildlife escape devices in the canal.
i N
I
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Prior Reports and Recommendations

A Fish and Wildlife Service report on the Salt—Gilé'Aqueduct,

dated March 31, 1967, contained the following recomméndations:

T

"The conservation and develobment of fish and wildlife

resources be included among the project purposes.

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.

“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 Bureau of Sport Fisheries and Wild~

life to provide safe crossing for big game.

Flve'waterlng 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 Recreat:on Act, o
P. L. 89 72,
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Tucson Aquedﬁctf

‘Descriptibn of Project Facility

s
- The Tucson Aquedqct-wiil originate at the Marana Pumbingi?lant two u
miles norfhwest.of Marana, Arizona, and extend about ZQ hiles to : ,.:;’
its terminus horﬁh of Tucson. The terminus will tie into:an existing
Tucson distributjbnbsystem through future extensions;?‘A 1,000
acre-foot, 50-acr§, regulafing reservoir is planned at the.M;rana v x —

“pumping pTant sfte. A regulating tank will be conétructéd on the ) ' \,f

aqueduct approximately 4 miles northeast of thevplant..’l

According to pfeljminarywplahs, the_aquéduct may be routéd through

the Tucson Mounfain Park. . This pipeline would then terminate at a
reservoir on Cat Mountain. Three pumping plants would-be required.

. . We understand that this route may be the preferred alternative. o : i

Ck As presently planned the zqueduct will be a buried pibelfne’about
six feet in diameter with a capacity of 150 cfs. The'rfght-of-way
o . . width will be a'_p‘proximately 99 feet. The original plan éntailed'
| use of about 290 acres for the aqueduct. Existing roéas will be

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

o structed along the aqueduct, but we understand it will not be main-

tained. Borrow areas will not be necessary. Disturbed areas will

be revegetated.x
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Fish and wfldllfe Resédrcés”

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 fntermittently.

With the Projecti

Fish from thelsa]t;Gila Aqueduct can be expected to enter Tucson
Aqueduct and wfl1 be lost as a usable fishery resoufcéé Provisions
should be made to assess this impact and determine if fish screen- |
ing is necéssary.- A regulating reservoir on Cat Mountain might have

fishery potential, depending upon its operation.’

Wildlife

Without the Project

Along the aqueduct's alignment as origihajly planned, vegetation con-

sists of pa]pVerde, 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 reath but crosses '+ 7
more creosotebush areas and areas of increased humanﬁde&é]opment as .

it nears Tucson,
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Big-game sneclesifound in the area includethe mule deer-and jave-:
lina. Populations witfln the area are Tow. Other mammals found
in the area unclude the coyote, fox, rabblts, and a large varuety

. of smaller annmals.

Gambel's quall and mournmg doves are the upland—game bll"ds found
in the area along with a variety of raptors and other nongame
species. Lnttle waterfowl use occurs along the aqueduct route. -

A large varlety of reptlles and amphlblans are f0und throughout

the vicinity . .?'

“The possible alternative_route wouldipaSs,through.tnelfucson Mountain
vPatk»and State Game Refuge. This refuge suetalnS'good'pooulations of
mule deer as well as the white-tailed‘deer and:jauellnaf. Hunting by
bow and arrow onlf is allowed. Cat Mountaindle auhlstotic‘bighorn
sheep area. Latge numbers of nongame mammalsialso are:found‘in this
'% mountainous areat'_These lnclude the coyote,dfo*;'boocatéifabbit;

'skunk, badger, and many smaller animals{':'

A o - © With the Project i - R ‘ S

The orlglnal route basacally parallels lnterstate Hnghway 1-10.

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

life is anticipated. The vegetation within the right-ofjWay will S
be destroyed but‘reyegetation, preferably with native‘eoecies,_is

planned for some:areas. Wildlife specnes are not expected to be
sngnlflcantly lmpacted by constructlon along thlS route.fni':.

{
I.
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The alternatuva route will permanently scar fragile ridge and
mountainous areas. These areas, once scarred wall be subjected
to erosnon and continuing destruction by vehicle use ‘and are not
expected to revegetate. Wildlife is expected to be adversely
impacted FEOm constrqction activities and a subsequent_increase'in

human activities. .
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Prior Reports and Recommendations

A Fish and"wjldlife Service report on the Tucson AqdedUCt was
released oneSeptember 27, 1966. - No recommendatfona'were made in

that report. -

San Pedro Aqueauct

Description of Project Facil[gx"f

The San Pedro Aqueduct will be a burted plpeiine system originating
at Charleston Reservoir on the San Pedro River and termnnatnng

south of Tucson in the Davis-Monthan Air Base. Water w:ll be

released from a controlled outlet through the dam lnto the system

and pumped to Tucson. The pipeline will have a diameter rang;ng

' B
from 21 to 33 |nches and will be de5|gned to carry flows of 18 cfs
for an annual average of 12,000 acre-feet of water. Length of
the pipeline will be~approximately_6b miles. The right-of-way
",: will be 99 feet in width and consist of 750 acresr,-‘f
We understand that the San Pedro pipeline may be modified to_supply'
"{‘ ' ‘water to different consumers. o
@
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Fish and Wildlife Resources

Without the Project

Fish resourcesAa]ong the aqueduct route-are to be found 'in the
Babocomari and-Sén Pedro Rivers. Documentation of thé 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 topmnnnow, the loach mlnnow, 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 general1y unknown at
this time. Species composition known from'the resérvbir'site
include the longfin dace and Gila Mountafn sucker. Theﬁéila top~
minnow historiﬁélly inhabited the area and is presently Fpund in

various tributaries of the river system.

Information relating to these resources Is inadequate ‘and addi-

. tional studies are needed.

With the Project - e

The aqueduct roufe generally moves away from the San’Pedgo River and

should have Iittle impact on this river downstream of'the:dam.
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Since the aqueduct wnll be a closed pnpe system, fnsh enterlng it

from the reservour wnll be lost as a usab]e resource._

Placement of the plpellne under the Babocomaru Rlver could result _
in temporary fnshery habltat degradatnon through turbud:ty from

excavat|on and resultant snltatlon of the adJacent stream bottom.

wildiife - | B

Without the Project

The projeot.area of influence covers avvarfety of'wijdfife habitats.
Seep. wnllow and mature cottonwoods line the river bottoms while
extensive stands of mesqulte occur on the alluvnal terraces. The
terrain immedlately ‘adjacent to the: rupar;an‘habntat ns dominated
by Chihuahuan desert vegetation with acaC|a, tarbush and creosote~
bush, belng_the most common species. The Babocomari- Rlver runs:
through steen canyon terrain in.some of its reaches.d A]ong the

rest of thesadueduct route, vegetation consists of desert grasslands

and riparian-vegetated washes.

Big~game anima1s'found in the project vicinity include . the mule

~ deer, white-tailed deer, and javelina. - Other animals“oommon to the™

area are the coyote, gray and kit foxes, bobcat, badger, skunk, and

a large numberlof-smaller mammals,
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The areé provides important habitat for a large variety of bird
l1ife including the Gambel's quail and mourning dove,Cthch are the
major upland-gamé birds of importance. An estimated>160 specles
have been reported as using fhé project;vicinity. The area is par- ‘ ' .
ticularly imﬁbrtant.as raptor Habitat and supports nesting popula~

tions of gray hawks."Other raptors found in the vicfﬁity'include |

the redtailed hawk, golden eagle, prairie falcon, aﬁd Mf$sissippi .

kite.

Waterfowl using the area include the green-winged teaj;'blue-winged

“teal,‘pintail; méllard, gadwall, and the endangered Mexican duck

which may nest along the Babocomar! River.

Reptiles and émphibians are common in the area with a:]afge number

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

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

snake and Western‘massausauga are included on Arizona's proposed

list of threatened wildlife.

Overall, wildlife habitat conditions are expected tofdggrade only v U
slightly during»the'period of analysis; "Thus, wi]dlifeﬂpopulations

should remain relatively stable.

A list of probéblé wildlife species along the aqueductirqﬁte is

contained in Apbéhdixes V and Vl.

|




" In other areas aqueduct construction will cause destruction of
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With the Project

From its‘orfgin'at the'dam site,'the aqueduct will;extend through
about 3 miles ot‘riparian vegetation and cross the Babocomari
River throughvmesquite and cottonwood-willow growth..:From the
Babocomari River it wi11 pass through desert grassfands with vari-
able amounts of mesquite, yucca, and other assocnated vegetation.

It will dlssect several well- vegetated washes.  The pnpellne will

“terminate in a regulatlng reservoir in a wash on Davss-Monthan o P

) .
Air Force Base.

Construction of the aqueduct along the San Pedro River'couldbdef
stroy gray hawk nestlng and foraging habitat. Construction along =
the Babocomari Rlver could degrade the area for Mexican duck use
and may destroy a nest tree or permanently dlscourage use of the

only known gray hawk nestsite on this river system.' 

vegetation but is not expected to be of lorng-term significance.

" We understand pipeline construction may affect the entire width of'5‘

the rnght-of-way However, a maintenance road will not be main-"

:ta|ned and the dlsturbed areas would be revegetated :As long as “;«~ew”f

no roads except for those wuthln the aqueduct rnght~of—way are

created durlng plpellne construction, adverse |mpact on vegetatlon‘

is expected to be mlnlma1 in areas other than those noted above.
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Prior Reports and Recommendations

The Fish and Wildlife Service has not reported previo@s19 on the

San Pedro Aquéduct.'“

Part Il.  Project Reservoirs

Orme Dam and Reservoir

Description of Project Facility

Orme Dam and Reservoir wi]fvbe located in Maricopa quﬁ;y about - 25
miles northeast df Phoenix, Arizona at the confluencelof the Salt
and Verde Rivers and about 3 miles upstream from Grahife Reef Diverji
sion Dam at whi;h Salt RiQer flows are now diverted;.bfﬁeireservoir :
will provide terhinal regulatory storage for Granite Reef Aqueduct, -
flood protec;ion'for Phoenix,.conservation of flood wafé}; sediment

control, recreation, and public use of fish and wildlife resources.

The dam will rise'l95 feet above the riverbed to an elevation of
1,520.0 feet. A‘2;600-foot saddle dam will be constrdéted south-
east .of the damfsfleft abutment. The reservoir pool chafécteris-

tics will be éslfollows:,

' i Elevation Capacity .- - - Inundated

(feat) (acre-feet) (acres)
Sediment pool. .- - 1,340.0 2,000 o
~ Minimum pool " ' . 1,374.0 br,o00 - - 2,300
Conservation pool 1,437.0 367,000 - 9,700
Flood pool o 1,500.0 950, 000 o
Surcharge pool” . 1,513.5 290,000 24,000

TOTAL 1;650,000
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| The pool is'expected to be above elevation‘l,h37.0 feetA5.8 per-
cent of the‘t'ime during the period of an'aly:sis.' The .reservoir will
inundate port1ens of the Salt River Indian Reservatiea; Fort |
McDowell IndvianA Reservation, ‘and Tonto National Forest (Bureau of

Reclamation withdrawn land). : ' T .

A reversible flow canal will connect the aqueducts to Orme Reser-
voir. Power: generating units, with a combined capac'i.ty__of about 34
megawatts, are being incorporated into the project plan. The major

generating -drnit' probably will be located somewhere near the dam's .

left abutment, with a pumping plant/generator unit on '.the reversi--
ble flow canal. Water will be released into the cbha'nn’el through a
o ' power-generating turbine at approximately elevation B ',:370. Re-
leases from the dam will be made directiy into the..n'a.tural Salt
River channel for diversion at the exnstmg Granlte Reef Diver-

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

will approx.imate those occurring under present condt_tie‘ns.

The Corps of -"Eingineers is reevaluating reservoir f‘]jovo:d. benefits
. : and establis.h‘ing flobd release criteria. As presea‘t‘ly}l 'planned,
flood flow releases will be made as waters exceed the top of the
| conservatlon pool Flood releases will equal mflow, up to 50,000
.?“ cfs. When maximum flood storage is reached emergency flood routxng‘
B will go mto effect with releases of about 103,000 »cfs belng made. A

design flood of approximately 2,100,000 acre-feet i'n”magnitude

P will take approxsmately 2% weeks to cycle, i.e., flood waters

received and evacuated .
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The Corps is consndercng release of flood flows at a slower rate
when certain meteorologncal parameters are known. Under these

conditions flood storage or portions thereof could be retalned over

a longer percod of time.
Fish and wildlife measures included in this project feature include
fish hatcherY’facilities, fisherman access,)and reservoir-zoning.

Fish and Wildlife Resources .

Without the Project

\
y
)

Stream reaches in the project area of lnfluence |nc1ude approxn-
mately 25 rnver mlles of Salt River. Stream flows of'the_Salt and
Verde Rivers_are_mainly dependent upon controlled re]eeses from

‘ upstream storage impoundmehts. On the Salt Ruver, the Salt River
Project controls Theodore Roosevelt, Apache, Canyon, and Sahuaro
Reservoirs. jmpoundments on the Verde River are Horseehoe and
Bartlett Reservoirs. Controlled flows on the Salt River below
Stewart Mountein bam 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 durung the same period of tnme, however, flows were

reduced to zero durung only three days in October.




Ongoing stuefee show that the following fish species31nhabit the
Verde Rivek:;‘;hreadfin shad, red shiner, mosquitofleh, sailfin
molly, ]engfih,dace; rainbow trout, carp, roundtaiifeﬁeb, desert
and sonora suckers, yeilow bullhead, channel catffsh;:fjathead
catfish, green sunfish, bluegill, and largemouth base:v Except for
the flathead,eatffsh, all species found in the‘Verde”elso occur

in the Salf,R‘iver. Yellow bass_a::ev found in the Salt River system
but not in the»Verde. Red shiners, mosquitofish, and suckers,
are the most:prevaieht fishes in the Verde River.:ifhe‘two species

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

River."Fish species within the project area are listed in Appen-

dix IV,

No endangered fish species have been found in the prbject area;
however, studies are continuing to ensure that all'possfble habitats
are sampled., The Arizona Game and Fush Department stocked 350 '

endangered»woundfrn fingerlings off Bluepoint in the Salt Rlver v

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

. Through a cédperative agreement, the Fish and WildfifeeSerVIEe

plants fish in Indian Reservation waters and provides technical

assistance in the management and development of the”fishery

resources. Approxumately 6000 catchable ra:nbow trout are presently-

‘stocked annually in the Verde River on the Fort McDowel] Reserva-

- tion and QpOOjcatchable trout in the Salt River onvthe’Salt River

Reservation.
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The Arizona Game and Fish‘Department developed a summéf fishery
by sgocking 15,000 catchable rainbow trout and IS,OOO.%fﬁgerflngs
in the Salt RiVér §e£ween Stewart Mountain Dam and Biuepqint in‘1974,vv

and another IS,OOO catchables in 1975.

Picnic and general recreation sites are numerous adjacent to the
Salt River. Within the Tonto National Forest, the Forést Service
administers the Phon D. Sutton Recreation Area and the Coon BIuff

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

.established picnic facilities on the reservation adjacent to the

Salt and Verde Rivers. The Fort McDowell Yavapai-Mohavé.Commuhfty‘
allows use‘of undeveloped picnic sites on their land.V B6tthommun~
ities experienté Heavy recreational use of portions bf their‘lands
and waters. lnnefftubers and picnickers utilize the reservation
lands intensiVél&lduring the summer months. Use of théﬁldwer Salt
and Verde Rivers'ﬁas been estimated by tHe National Péfkfﬁervjce at
335,000 recreation-days in 1975. No plané have been madéﬁto
restrict publfé access in these areas and such recreéflonél pur-
suits probably‘wfll continue to grow in popularity. Tﬁié high use
recreétion ]imifé fisherman use of thé rivers mainly.to_garly,
mofnings and wéekdays. ‘Both stream reaches are open fof Fishing,

but by permit‘on]y on the Fort McDowell Indian Réservétidn.

Fish habitat withoutvthe project is expected to remaih'similar

to that'presently'existing. With silt content presently controlled




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 nearithe Phoenix Metropolitan area, andbboth-are accessible

and attractive to local residents.

. With the Project

Constructfon aﬁdvoperation of Orme Dam.and Reservd%fxﬁfll affect: -
17 river milés-of the Verde River, three miles of which are in
Tonto National Forest, 12 miles in the Fort McDoweii,Reservation,‘
and two miles in the Salt River Indian Reservation.. Also affected
will be lh:hiles of the Salt River, four miles of whicﬁ constitute
the Sélt Rivéf Indian Reservation/Tonto National Féfesf boundary. .
The remaininé;Io miles are totally within the Tonto;Nationa]

" Forest.

Approximapely.five-river mileé of the Vérde River é;d $1x miles of‘;
fhe.Salt Riveerfll Be\permanently inundated. :Thé;be}manently'- |
inundated éréas will be changed from‘stream to laké_ﬁébitat.
Reservoir fluctuation also would adversely affectigtfeam 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 flsherles present]y exist on the Salt and Verde

Rivers. Orme Reserv0|r will reduce spawning habitat of some native
fishes and may Increase spawnnng areas for lntroduced specles.
However Orme Reservonr fluctuations could reduce spawning success
of even the |ntroduced species. Therefore, a stocking program

will be needed in order to establish and maintain a reservoir

sport fishetyfi_Channel catfish, walleye, and largemouth'bass

:should be stocked in._the reservoir during its lnitial year of

operation. The stocklng of largemouth bass prior to nongame fish
population increases should permit this species to become estab-
lished on a self—sustaining basis. However, an annual: stocknng
program will- be ‘needed to maintain populatlons of channe] catfish
and walleye.~-0ther fish species found in the dra:nage ;yetem also
are expected to.eéteblish self-sustaining-populations'whichiwill‘

contribute to the fishery.

Fisherman access to the reservoir should be provided |n order to - =
permit optlmum use of fish resources. The National Park Servnce,

ina draft Reservonr Use Plan for this project feature, has sug="

gested that boat launchlng facnlltles be located near the dam.

This would llmct boat fisherman use of the upstream reseryonr area.’’

The potential exusts for establishment of a carp or sucker commers -

clal f:shery in Orme Reservoir.




..f : _ .r_:,, o 43
1t is anticipated that a fishery for catchable rainbow trout couldg
be maintained in the 3-mile stream reach between Orme and Granite
‘ilg r’ : Reef Dams. This could be a year around fishery providedeater

temperatures do not exceed 65° F.

,|'£ | : If Orme Reservoir is constructed, recreational opportunities will .o
shift in the*reservoir site to lake-orfented pursuTts;isuch as
boatlng and swumming. Stream-type opportunities wfllabe lTimited ..- L
‘to stream segments above the conservation or Flood poo] and to the

river downstream of the dam. Recreatlonal-uve conflicts can be

expected as the demand for water-oriented recreatlon increases.-.;

The proposed power-generatung unit at Orme Reservonr may have impact

on the aquatac resources of the reservoir. Waters' re]eased through

the turbine probably will result in " the death of some flsh the -

_extent of whlch cannot be determined at this time.’ More data will = v L‘
be required before comments and recommendat!ons can be made con=

| ; . cerning thlS prOJect structure.
wiidifte

Without the Project SR ;

!’é , | Wildlife habltat in the project area of |nfluence var:es from a . f e "g

dense cover of bottomland vegetation to a sparse cover of desert

: vegetation. AdJacent to the rivers, wildlife cover is comprised o \ ? .

'largely of perennlals such ‘as salt cedar, mequ|te, arrowweed
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cottonwood, and éeep willow. Above the floodplains,-wj]dlife

cover changes to scattered paloverde, creésotebush, bursage, cat-

claw, graythorn, mesquite, and cacti. The reservoirlsite-is'unique

in Central Arizona for its assemblage of mixed habitats of cotton-
wood, mesquite bosques, and emergent vegetation. Becausé‘of this

diversity, it is utilized by a large variety of wildIlFe'species.

There is some rlparian vegetation |mmed|ately downstream of Granite

Reef Dlver5|on_Dam. Where the Salt River channel wnnds through

Phoenix, vegetation is sparse, however, some clumps of:mesquute

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

sive vegetation'élong the Salt River several miles downstream of

Granite Reef Diversion Dam.

The reservoir'afea includes.approximately 24,000 acres'bf;wildlife~.

habitat below surcharge elevation 1,513.4 Feet.-‘OF'thiég approxi-
mately 14, OOO acres belong to the Fort McDowell Communlty, 1,300
acres to the Salt River Community, and 7, 900 acres lne wuthln the

Tonto Natlonal,Forest.

Blg game spec:es‘ht|l|21ng the reservolr site include the ‘mule |

deer and the Javellna. Recent surveys show the follow:ng mammals
inhabiting theihfoject area: coyote, raccoon, bobcat, fox, skunk,
beaver, badgeh;vmuskrat, cottontail, jackrabbit, muléfdger, jave-
lina, and 13 sngies of smal! rodents. Historic sightings of mam-~

mals include ]3 species of bats, 1 species of Shrew, Z‘sbecies of
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rabbit, lo_speoies of small rodents, muskrat, beayer,~porcuofne;
A'species.of skonk, ringtail,%coati, mogntain'lfoo;:raocoon, terej‘
horse, bobcat, javelina, mule deer, coyote, gray fox, badger, kit
fox, ocelot, Jaguar, and gray wolf There is no ev:dence of re-
cent snghtlngs of the ocelot, Jaguar, or gray wolf in the reser-

voir area. . lf they do occur, they probably represent transnent

nndlvuduals.:,*

The area ie:yery produetive as shown by itskdiveraftygof birolife. )
Historically, 2@5 bird species have been reported:aé>USing the |
site. .Of.these,.ZS species have been recorded only;once or.twice |
and thereforeyare considered ”accidental.“.lof the'BirQS recorded;

72 are considered nesting species.

Recent surveys list 10 species of raptors as having‘teen sfghteor

in the area. Included are the peregrine falcon, gray-hawk, and the
Mississippi kite, all unusual visitors. A great blue heron rookery
exists withfo“the flood pool. Game birde such as‘the.quaiig mourn-

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

1975, the densfty of dove nests in mesquite within. the reservoir

site ranged-from 3 to 8 nests per acre. Quail surveyé;'in 1975,

in the reservoir area revealed 1.3 and 1.4 nestnng paars per statuon, iffj

down about 50 percent from the prevnous year.
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Two endangeredlspeeies, the squthern bald eagle“end YUma clapper
rail, are known to inhabit the prOJect vucunlty The . Yuma clapper
rail was found usung the marsh habntat in the vicinity of Granite
Reef Dam. The Sa]t and Verde River systems in the prOJect area.
provide an additional smallramount of hebitat potentiaf{y suited
for habitatibneby_this species. Of the seven known aefiye nesting
pairs of‘southern bald eagles in Arizona, two pairs nested success~
fully along the Verde River downstream of Bartlett Da$ §n'the spring
of 1975. ‘They'hatched a total of 3 fledglings, whicﬁbis more than
50 percent of Arizona's 1975 fledgling southern bald eagle produc-
tion. A thlrd palr was spotted in early sprlng on a nest along the
Salt River but d|d not rear young in that nest. An }mmature south—
ern bald eagle also was seen cruising the Verde Riveffpf?or to

nesting time.

The black hawk Bas one'known nest in'the project afea;'éerhaps
within the conservation pool aree. The black hawk sfatuslin Arizona
is not well-knoWn at this time. However, bird students- w:thln |
Arizona are concerned over the ultimate survnval of thIS species

~ due to its rnparlan dependency and the cumu]atlve loss of apparently

sultable rlparlan areas w:thnn the State.

Ongoing surveys.ihdicate 13 species of waterfowl utilize the area
with the greeﬂ-wihged teal, mallard, lesser ;caup,'Amer}ban wigeon,

and coot beihglthe most common. Whistling swans also have been
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observed in the reservoir area. Waterfowl use Is only moderate
during the winter season, and there is ]TttleAuse fnvthe summer

months.

Herpetofauna within the reservoir site is estimated to include
59 species.: 0f these, the Gila monster and desert tortoise are
presumed to be in the area and are on Arizona's proposed list of

threatened wildlife. o o ' B C L

The Fish and wfld]ffe Service,»in cooperation with ﬁhefu, S. Forest
Service and'théfAEizona Game and Fish Department,'fs fd the pro-
céss of eyafuéting critical habitat for the endangered'séuthérn
bald eagle,. This evaluation is an essential preréqﬁiéite to proj-
ect planning in view of the provision in'Section:7;of;the
Endangered. Species Act of 1973 that Fédéralbdepartmehts and
agencies shall take . |

", . . such action necessary to insure that actions authorized,

* funded, or carried 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 the.Secretary, after
consultation as appropriate with the affected States to be

critical.! L 5

in furtherahcé of,the-purposes of this Act the'Fish.and'Wildlife

Service will attempt to preserve critical areas from alteration
A ’ N \
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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 femain viable.

The Fort McDowelfﬂlndian Community apparently has no.devélopment
plans endorséd-by the Community or Tribal Council which Qould inter-
fere with thé critical habitat of endangered species;‘ ngever,

the Tribal Cpuncfi has received a grant to conduct aig;udy to

assist them invplannihg for utilization of their lands and for
general community development. No urbanfdeve]opmeﬁt lééses have

been made by thé Community.

The 7,900 acrgé 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 uée'Will reduce
wildlife use of the area, pérticularly duringvthe sumﬁerfhigh-use
period unlesSgcéntrols are instituted.

Without the pfoject, the Salt River Pima-Maricopa lndién.Community
would develop'the,area downstream from Granite Reef ﬁah_for indus-

trial and commercial purposes. The riverine area between Granite
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Reef Dam and the Orme Dam site has been zoned as a recreatlonal
area. Funds to ass»st the Communuty in the recreatnonal develop-

ment of thls area are being requested from the Bureau of Outdoor =

: Recreation., Habitat alorg the river wnthun the lndian reservat:on

will become degraded as recreatuonal facnlntles replaee exlst|ng 3;"
habitat and recreatlonal pressures |ncrease.. Howeuer, total ri- | | h
parian habutat is not expected to be destroyed and some will cone

tinue to be avallable to various species of wnldllfe.d Annual o : ;/,
equuvalent wnldlnfe values, estlmated at _____unnts annually, ]

wull be determnned in subsequent studles.

With the Project

Initiation of construction on Orme Dam and Reservoirﬂls proposed

for 1978 It has been estimated that in the reservour 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 mesqu?te; 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-1,437. 0 the top ‘of the conservation pool, an area of 9,700

‘acres. ThIS amounts to all of the riparian acreage on the Sait

River downstream from Stewart Mountain Dam and about 62 percent of __ e
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']513;5 Feet. No




. " -
studies have been undertaken to ascertain the effects of flooding
on. the exusting vegetatcon. However, it seems likely'that por-
tions or all of the: affected riverune area w»ll be lost or change s -
in vegetatsve type, especially If flood waters are retalned for
lengthy periods.' In flood and/or conservation pool areas, salt
cedar may nnvade or only annual grasses may survnve.; Other ripar-
ian vegetatlon ss not expected to become establlshed adJacent to

the lake.

Orme Dam wul] reduce flood flows into the area dewnstream of Granlte f<,:
Reef Dam. The vegetation immediately downstream is expected to be

" maintained by flood spillage and seepage from Grannte Reef Dam,
Vegetation farther downstream is not expected to be substanttally
affected by reduced floodflows. The greatest adverse impact could
arise from addltuonal clearing of vegetation and utulizatlon of
riparian areas as floods are reduced by the flood c0ntrol structures.
This project'effect should be explored further by the_Bureau of
Reclamation for.incorporation into the Orme environmental impact

statement.

Orme Reservonr W|ll reduce habitat for mammal p0pulations in the
, area. The mule deer, javelina, bobcat, gray fox, and coyote will ; L
decrease as hebitat diminishes and recreational uses ahdfdevelop- e

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 lmpoundment, five species are_expected to_bedunaffected
(three of whlch are the ocelot, Jaguar, and gray wolf), and 38

Q e ’ are expected to be adversely affecte_d. There are no predlcted

effects for five other species.

With the reservolr in operation blrd species nestlng within the.

reservoir slte would be affected adversely. out of 72 nesting
specues, l2 would increase and/or not be affected, whlle 60 would
be affected adversely Of these, the Gambel's quall and the

| 1. vwhnte-wnnged and mournlng doves, |mportant game specnes, wnll

decrease. -

The reserv0|r will destroy the - small amount‘of marsh that consti- - -
 tutes potentnal Yuma clapper rall habltat along the rlver. Some
potentlal_does exist, however, for creation of marsh habltat wlthin
the oroject area at some future date. Limited marsh development
may occur lf,the pool stablll;es after a period of'20-25'years ot‘,
operation., 2Thls posslbillty ls based on lnformatlon‘relatlve to .
the year'2030:level of development, Summary of Average.Monthly
: - , Water-Surface Elevations. However, accordlng to lnformatlon rela-
tive to the l980 level of development, the pool wnll fluctuate
o - enough to preclude development of marshes. At Lake Roosevelt, |
which Orme.Reservoir may emulate, ho suitable marsh‘development‘_lf%

has taken olaoe.

e ot i AT R s
! Y P :
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Increased floodfcontroi may afford some protection toﬂthe rail habi-

tat presently being utilized near Granite Reef Dam, particuiarly(

in cases of extremely high floods.

The black hawk nest within the site will be affected by prOJect
construction. - The tree in whlch the nest is located elther will

be cut down or periodically flooded. Southern bald eagies usung

the area also wiii be adverseiy affected The unusedvnest site
(but potentlaiiy usabie) on the Salt River will be dcstroyed by
clearing of the conservatlon pool. One of the most succefsful

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

nest on the Verde River is not expected to be dnrectiy affected by

‘reservoir construction. All eagles in the area will be affected

by the reduction of stream feeding habitat. The southern bald

_eagles observed in the project area appear to depend upon a river-

ine, not a iake,‘system for food. A reduction in the length of

streams and intenSification of recreation on the remaining areas

wiil further Jeopardlze their existence. Destruction by ciearlng

or flooding of iarge cottonwood trees also will reduce potentiai

nesting and perchlng sites. 1t is our opinion that prOJect condi=
tions will result in the ioss of one viable nest and contribute te

conditions whuch are serving tc depress the popuiation of thiS

endangered species.
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The expanded water surface resulting from construction of the
CE 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. o e
With the exceptlon of two species of introduced turtles, no rep-

’ tules or amphnblans are expected to be enhanced by impoundment of : S
Orme Reservour. The other specses are expected to. be elumlnated

from the reservour sxte

Habitat losses will occur with deve}opment and fntensiffed use.of
Forest Serv}ceblands and indian Community propertfeSIQUrrounding
the reservo:r. . Under Public Law 90-537, the Colorado River Basin
Projects Act each lndlan community has the rnght to develop and
_operate recreatnonal facilities a]ong a reservoir shoreltne in
accordance wuth a master recreation plan approved by the Secretary
of the lnternor‘ The National Park Service has been assugned |
. o 3 ' responsibiii‘ty "for the recreational master plan and" has prepared
a draft plan for Orme Reservoir.. It indicates that.kecreational
fac1l|t|es wouId be concentrated on the Verde arm of the reserv01r
(); ‘ _§ | about two mlles upstream of the dam and four mlles upstream and |
three mlles,downstream on the Salt Rlver. ThlS concentratnon of
facilities‘WEli concentrate public use and wull result in uneven

"-' ’ distribution of recreational uses, particularly fishing.




e )

Areas furthur'upstream in the flood pool area were indieated as
having use as shoreline camping sites, grazing areas, golf courses,

and other Iess permanent structural deveIOpments.

The Act also pfovides that the Indian communities'maylrefain cer-
tainirights in the flood pool area. The former owner may lease the
land and use,it.for purposes not inconsistent with fhezproject
purposes, i.e.; érazing, recreation, farming, or mineral extraction.
Unlike most qthef federal watef development projects’itiwould seem
that the flood pebl lands will not be available for wiidiife man-

agement purposes under a General Plan.

The Salf‘River'lndfan Cohmunity reereational p]ans for fhe‘flowing
stream, downstream of the dam, will be snmular with or wuthout the
project. Resudentua! and commercial developments may be construc-
ted along the edge of the reservoir, Whether the Fort McDowell

Indian Community has development plans is not known.at this time.

Provisions of:fhe Act call for the Fort‘McDowell Indién_¢ommunity
to receive 2,500 acres of Forest Service lands in compeesation for
lands inundatedvby the project. Exchange lands have‘not?yet been'h
delineated. However, the Fort McDowell Indian Commuhif9 hes indi-
cated its'desire'fo obtain Forest Service lands northWeet,and
southeast of the reservation boundaryvas exchanée laﬁds:ehd to

lease several.hiles aleng both sides of the Verde River end most




Areas furthur'upstream in the flood pool-area were lndléated as
having use as shorellne camplng sites, grazing areas, golf courses,

and other less permanent structural developments.

The Act alsovprovldes that the Indian communltles‘mav;retain.cer-
tain rights‘lnvthe flood pool area. The former owner may lease the
land and use.lt‘for purposes not inconsistent with fhe;project .
purposes, i.e;; Qrazing,'recreatlon,_farmlng, or mineral extraction.
Unlike most other federal water development projects}lt would seem
that: the flood’pool lands will not be available for wildlife man-

agement purposes under a General Plan.

The Salt Rlverjlndlan Community reoreational plans for:thevflowlng
stream, downstream of the dam, will be similar with or'wlthout the
project. Residential and cOmmerolal developments may'be‘oonstroc-
ted along the-edge of the reservolr. Whether the Fort McDowell

lndlan Communlty has development plans is not known at thls tlme.

Provisions of(the Act call for the Fort McDowell‘Indlah_éommunlty
to'recelve 2,500nacres of Forest Service lands in compensation forl
lands lnundated‘by the project. Exchange lands have nottyet beenf :
delineated. However, the Fort McDowell Indian Communaty has indi-
cated its desire to obtain Forest Servnce lands northwest and |
southeast of the reservatlon boundary as exchange lands and to

lease several mlles along both sides of the Verde aner and most
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of the lands. along the north side of the flood pool on the Salt

River. The Salt River lnd:an Community, although not spec!flcally
authorlzed to receive exchange lands, has requested_about 23 square
miies of:quest Service_ land, along the.'sout_h side ’b.f“.‘_the.Sal,t |

 ©  River.

Exchange l_ands involved constitute areas of riparﬁian;or upland wild-
life habitat that without~the- pro_ject would remam |n the pubhc

trust wnthout major alteration of vegetatlon. I f exchanges are

granted, these Iands no longer will be pubHc and wildlife hab:tat
may be modlfced or lost due to residentlal and recreatlonal pres-
‘ - sures. Unlt_s_ of-habltat lost as a result of the p_‘ro_;ect will be

determi»ne'd in_upcoming studies.

Prior Reports and Recommendations . =

3
| This proj_éct site was discussed in two Fish and Wil.dlbi_.feService
reports on the CAP and the Maxwell site, dated October 1947 and
‘ /'November 3’Q,A _1961, respectively. A report on the.Orme'_ Unit,
issded Febrdar:y 23, 1967, contained the’folIowi‘ng'v.taco:mmendations:
.. SRR “:_:(_fc')n_se.rvatiqn and development of fish and ,\wi,l"’dlife

“resources be recognized as a project purp'osé. _
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Prior to impoundment of Orme Reservoir, $10,000 be
provided for toxicant to be used in a nongame fish

eradication program.

"3. Over a 5-year period, $100,000 be made availéBle to pro?

vide for fishery management investigations on Orme Re-

servoir.

The project plan provide fisherman access to the reser-
voir with a minimum of eight public access-parking areas,
launching ramps for small boats, and sanitary facilities

at a total cost of $120,000.

To.beﬁefit commercial fishing as well as the hanagement
of résefvoir‘fisﬁ populations, ‘two properlyicjeared and
perﬁenently marked seining areas, with genefal'iocations
as_shown'on Plate 1, be provided at an estimated cost of

$10,000.

Tohprbmote safety and to increase fishing, a zoning plan

and regulations to control boat operations be developed

-icodpefatively by the Bureau of Reclamation,‘AfIZOna Game

andvFiSh Department, Arizone State Parks Béard,'Fort

McDowell Indian Community, Salt River Indian;Tribe,
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_Bhréau of lndian Affairs, ?brest Serviéé, ahd-other
-agencnes havnng respons»bility for the admlnustratlon of
the reservoir so that adequate areas of the reservoir

are reserved for fishing.

7. .;Toifacflitate_fjsthg and to promote maihtehanée of
shitable fish habitat in.reservoir waters, c}earing
'-Plahs for Orme Reservoir specify the retentionkof trees ‘ e
and brush within the reservoir area exceprWhere clear- |
ing is necessary for reasons of safgty,vpublic hea]th,
project hberatioh, éndAse?ning aréas fdrkf?Shéry'managg-

ment purposes..-

8. 4SubJect to prOJect land acquisition: conditlons, the

~'Bureau of Reclamatlon, in cooperation wuth the Bureau

\of Sport Fisheries and Wildlife and the Arlzona Game and
! _ - 4F|sh Department, investigate the feasab;]yty of including
f . . o : \ _ -

‘ ' “..a wildlife management area as a'projectffeature.'

.

K : 9; ‘The_éxterior boundary of préject lands hg'harked adequately
{ihﬁgdiatgly after acquisition so as to jdénflfy.areas

{Df ‘* o o ':.:éyajléble to the public for huntfng and fiéhing;
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Recommendation 2 is no longer applicable since it is nd longer

an essential part of the fisheries management proposal.

Recommendation 9 is no longer needed because publicvuse areas for
Orme Reservoir will be defined by the recreational use'plan;
Also a broader fecommendation is being made for delineatf¢n and

public use of CAP project lands;

Buttes Dam and Reservoir -

Description of Project Facility

Buttes Dam and Reservoir will be located on the Gila River abéut
14 miles east of ?]orence, Arizona, and h.river mi]es‘upStreém of
the Ashurst-HaYden Dam at which Gila River flows are breséntly
diverted. The reservoir will provide water conservation;_flood
control, sedimént'control, and opportunities for recreatiOn,‘and
fish and wildlifé;. The U. S. Army Corpg of Engineers igireevalua-
ting flood benefits for the dam and is compiling é flood release

schedule.

The dam will be an earthfill structure rising about 210 feet above
the stream bed to elevation 1,796.0 feet. As presenny broposéd,
the release strutture will be lbcated at élevation 1,625,0.and

as sediment acérues, the outlet will be raised by stop Togs.
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Releases from the dam may be partially or entirely diverted into a
" cement-lined canal for use in irrigation. It is anticipated that
either CAP.watérsuor CAP and San Carlos Project waters will be

‘released into.the canal.

The Bureau of Reclamation and the San Cérlos Irriéstibﬁ District
have a _water exchange agreement which wnl] affect the operat:on of
Buttes Re§ervonr. Under the agreement, at certaln tlmes, CAP |
waters from‘tﬁé Salt-Gila Aqueduct will be provndedfthe San Car]os'
Project and an eqU|valent amount of San Carlos GiiavRiver water |
will be stored as CAP water behind Buttes Dam. At tim§s, the entiré'v
historic water,rnghts wyl]ybe exchanged in thqs %ashiénfi Under |
this operatiéh, in some years there will be periodé gf.several

- months when - no San Carlos water could be released dowhstream, even

if the natural channel were to be used.

The réservoir wi1l have a conservation pool of h,OOO'surface acres
at elevation.i,750.0'and a surcharge pool of 6,200 surface acres
"at elevation 1,787.5. A minimum pool of 200 5urfé¢e.écres,will be

maintained‘at all times.

Fish production facilities are included as part of the project R

TN

- plans.,




established withfn the reservoir area. A fishery susey'is required
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~ Fish and Wildlife Resources

. Without the Project

Waters flowing'thfough the probosed Buttes Reservoir S{té have had

a recent history of extreme mfnewaste pollution.  Prévious samplIng
in the rivef_ﬁaé netted only a few fish,ireportedly ?nfbéor pHysical'
condition, bRécéﬁt water qdality improvement has led @6 some fish “
reestablishmenf a;vthere have been reports of catfisH $£ Ashurst-
Hayden Dam. Fish habitat is expeﬁted’to'improve as'mineéwaéte'
degradation lessens and the river.system recovers. Gila_Rfver
wéters are soméwhat silty and are expected fo confindé.éofgnless'

watershed practices improve.

It is expected'fhat the bu]]head;bm§Squftoffsh, brapbié, threadfin‘
shad, bluegi]l, longfin dace, Gila mountafn sucker aﬁd}other spe-
cies found ih the drainagé system will become establfshed as.water
quality imprqvésf' There is a native populatioﬁ of tﬁé:Gi]a top-
minnow; ciassified as éniendangefed épecies, upstreah_éfifhé pro-

posed Buttes'ﬁeservoir site. It is possible this species may become

to adequately ascertain the status bf'the Gila topmihhow}’

o B e e e g R S 1) P 0 R g e, 4
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Probable ffsh species in the area are listed in Appendix v,

‘With the Project

Buttes Reservoir will affect 25 river miles of Fish,héBitat.
Approximately 15 miles will be constantly flooded, 6 miles will
be intermittently flooded, and & miles will experienggfa]tered

flows and occésionally may be dewatered.:

The inundated area will be changed from stfeam'to']ake'habitat.
Stream habitat intermittently Inundated will be adversely affected

as the stream bottom silts in during periods of flobdiétorage.

Fishery habitat'downstream of Buttes Dam could be déstréyed by
operating procédures as planned.F With the exchange:égréement,
‘even if San Carlos waters were put into the natural r¢Vér éhanhel
for del?very;.there would be several months of zero'éf reduced
flow from Buttes Dam. ‘Leakage from the dam is not'éXp¢¢ted to
sustain a Fiéhéfy. If constant flows were mafntaiﬁedixfish from":n H
the proposed'fgﬁervoir and other species existing fh_fﬁe river

system could_béiexpected'to establish self-sustainihgzpOpulations.

The reservofr:wfll'provide habitat suited to’deve]opment of a
warmwater fishéry. The planned minimum pool of 200 surface acres

should be adeqqate to sustain fish populations durfng]low water
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periods. However, the accumulation of sediment in this: area will

reduce both quantity and quality of the fishihg.

To establish'ahd maintain a sport fishery in the reseFQer, channel
catfish and hérthern pike should be stocked annually; Several

other fish species found in the drainage system are expeéted to
establish seifQSUStaining populations which will contrfbute tc

the fishery.: Fisherman access should be.provided in'order to per- ..
mit optimum utflfzatioh of fish resources. Recreati§nalruse con-
flicts can be expected aé the demand forlwater-orientea récreatfon -

‘increases.
Wildlife

Without the Projeét

'Wildlife habitat within the project area of influence consists

of dense stands of salt cedar along the river's edge;.mésquite
communities ih;erhingled wifh arrowweed, creosotebusﬁhahd;catclaw;.
and desert scrub; Vegetation downstream of the dam SIteféonsists

' of an intermibgling of willow, salt cedar, mesquite aﬁd's;attered;_,f
stands of cottonwoods. About 500 yards of this vegetation have T
been recently,qleared along the south river baﬁk in cdhiﬁnction

with dredging opgrations at Ashurst-Hayden Dam. -
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Mule deer-andnjavelina are thektwo important higrganedspecies
found in the project vicinity. Other Iarge'mammats‘incjude the
bobcat, badger, strlped skunk, gray fox, raccoon, and coyote. \
The deer populatlon density is estimated at about four per section.
Hlstoracally, 51 species of mammals are known to have occurred in

the area, .mcludmg the blghorn sheep.

Upland-game birds |nclud|ng the white-winged dove and éambel'
quall are abundant. Whlte-w1nged doves nest fn the prOJect area"
' and were reported at hngh densntues durung a recent nestang seasonr
.Hlstorvcally, IOO bird specues have been recorded of which 51 are
/nestlng specles. Five species of raptors are reported to nest in
the area but llmlted field . studles now beang conducted may not |

accurately determine their status.

Waterfowl species common to southern Arfzona such as the mallard,
teals, and plntall can be expected to use thns river segment par-
’; o | 'tlcularly as improving water quality permnts mcreased aquatsc pro-’
‘ductlon. A male Mexican duck classifled as an endangered spec;es,

was reported to have been usung the area in the summer of 1975

bf“ A total of 54 specaes of reptiles and amph|b|ans are expected to -

é be within the area. Of these, seven were found in recent surveys.'
-f Two of the reptsles, the Gila monster and the desert tortoose are
9o .

on Arizona's proposed Inst of threatened WJ]d]lfe. :
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Wildlife specfes within the project area are listed In Appendixes
.V and VI, o o : ‘ 4
- Existing mining claims Within the afea; if developed,vgould reduce

wi]dlife habita; values. ' : '  :; » .

The riverine area from Ashurst-Hayden Dam to the upstream limit
of the conservation pool is predominantly state and federal land.
This land and associated habitat are not expected to change dras- . e

tically over ;he project life. Access to the area is‘lfmited and

access points ‘demonstrate little habitat degradation. 'Habitat

—

located on private lands is expected to shcw some decrease in wild-

life value due to increased human activity. Annual equivalent :

wildlife values estimated at units'annually will be deter-
mined in subsequent studies.
o -
With the Project )
As presently Plaﬁned, Buttes Reservoir wili result in the loss of ?
‘.;: about 4,000 acres of wildlife habitat within the conservation pool. ?
. Included is rfparian vegetation found along about 15 miles of river. L
Habitat qua)ity'a]so Ts expected to decrease within the flood pool
Q o . area if vegetat_io_nA remains flooded over extended periods of time.

salt cedar may invade the conservation pool area if frequency and 7 %_

depth of fldoding does not inhibit it.. Relocation of'fdads andv
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raslroads from the reservoir snte, borrow areas, and recreatlonal

developments wnll result |n addltlonal habltat reductlons.

An addltlonal four mlles of riparian vegetatlon between Buttes and
_ Ashurst- Hayden Dams would be degraded or destroyed |f all but the
very infrequent spllls 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 macntasn the downstream vegetatnon.» Buttes Dam |
will vnrtually cut off flood flows to the Ashursthayden Dam
throughout‘most of the project life. This couldvreduce the vigor
of vegetation downstream of Ashurst Hayden Dam. However, agri-
cultural lrrugatnon along the river bank may keep the water table

- at a level sufflcaent to malntann thlS growth An addltlonal
impact on vegetatlon downstream of Ashurst Hayden Dam will be |
induced by the clearing of lands within the flood plaln-due to _‘

increased protectlon from flooding.

.Slgniflcantbreductlonsvln‘wlldllfebpopulatlons will accompany’hable
tat losses within the reservoir site. Of the 5l mammal species .
hlstorucally known to occur at the snte, 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. Spec:es to be |

adversely affected |nclude the mountain lion, bobcat, Javellna,

| and mule deer.»
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Populations of Cembel's quail, whute-wanged and m0urntng doves, the
‘important game bird species found in the reservoir area, wnll be |
adversely |mpacted by the prOJect. The loss of hlgh densuty nest-
‘ing habitat will be felt throughout the surrounding area. 0f the

51 specnes of birds nestang in the area, Lg w111 be adversely

affected wh»le two are expected to increase |n p0pulat|on numbers. _

Waterfowl are expected to use the reservoir as a restlng area.'

However, the numbers oF birds should not: greatly exceed that which . o
otherwise could be antucupated to use the river as water qua]ity

lmproves and aquatlc productlon increases.

o
Out of the 54 historicallyidocumented‘sbeciesvcf herpetofeuna
found at the Buttes site, only one amphiblan, the |ntroduced soft-g
..é shelled turtle, WIII be enhanced by prOJect constructlon.: Other
E species wnll be eltmlnated |
Conservation pcol_clearing, periodfc flooding,:recreatfonel fecflity

development, borrow area excavation, railroad and road relocation,

channel construction, and downstream dewatering will degrade or

destroy.irreplaceable fish and wildfife habitet. Units of ahnual

equivalent habitat;Tost as a result of the project wi1]hhe deter- e

mined in studies presently being initiated.
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Prior Reports and Recommendations = . .

The Butte's Dam and'Reservoir was discussed in the quember 30,

1961 Fish and Wildlife Service report on fhe CAP.“'thaddition;
the Fish and Wildlife Service issued a report datedjrébruary 30,
1959, entitied; “Middle Gi]a River Projecté Butteé_bam and Reser-
voir, Arizohia,"'l also, a supplemental report on the broject dated

April 18, 1963.

The following recommendations were made in the l959'report3

(M Thatkfish and wildlife conservation be made a project

‘puEpose.

(2) That a minimum pool of not less than 200 surface acres
"wfth an average depth of not less than 8 féef be main-

tained at all times in Buttes Reservoir.

(3) That reservoir clearing along the Gila River not extend

above contour 1650,

Recommendainn'B from the above report has not beehfadopted by the

Bureau bf'Reglamation. As presently‘proposed, all Iands 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 thefsén Pedro
River near Charleston in Cochise County, Arizona. lt‘wﬂli provide
water conservafion and flood control of the San Pedré'Rfver.

Flood benefits are being reevaluated by the U. S. Army>Corps of
Engineers, and the flood pool may be reduced or deleted_f}om‘the

project plan. | | .

' The proposed dam‘will rise about 160 Feet abovevstreambed'to a
crest elevation q% 4,090.0. A second earthfill dike will be built
in the séddle:west of the river. The re}ease‘structure‘wfll be
located at eleyétion 4,000.0 feet and, as sediment aécrueé, the

outlet will be raised via stop logs.

The reservoir wji] 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'gt g]e-

vation 4,055.0_and prdvide 125,000 acre-feet of storagé ;apacity, .




A minimum pool of 700 surface acres will be maintained;in the

reservoir., -

;Releases from»the dam, as proposed, will enter the San: Pedro Aque-
duct. Preseht'reservoir opérat?on data indicate that historic .
L ¥ downstream water rights may not be maintained. It has not been
o | determined by what method or in what volume releases will be made.
Also the San Pedro Aqueduct may be modified or deleted from the %“
o project with some other delivery system being substituted.
v Project plans include the purchase of 1,150 acres of upland area
. - for recreational purposes, as recommended by the Bureau of Outdoor
. Recreation. .
_'.f Fish production facilities included in the_oVera11 pfoject will
E provide fish for stocking in the reservoir. :
o
o ‘
.
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"Fish and Wildlife Resourcas

Without the Project

The San Pedro'Rfver origfnates in Mexico and extendS’abpfoximately
112 miles intdvAffzona, flowing north to its confluenee 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 lnterf

mittent throughout much of the river course.

Many native fish species including the endangered Gila toeminnow
historicallylhaVe been known to occur within the project site.
Various tributaries to the ?fver support populations of fhis
endangered species. Recent data indicate the longfin»dece and Gila
Mountain Sucker continue to inhabit the project site;“ Fishery

data relating fo'this river system are not sufficiently detailed

to permit total assessment of project nmpacts on the resource.

Fish specues whlch may occur in the project area are I:sted in

Appendlx.lv._

Fisheries habitat and resource utilization by man preﬁabiy would

remain similar to present. As the San Pedro Valley develops, use

'of the river resource would be expected to increase.
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The presently undammed raver provides recreatlonal opportunities

PR

rare in southern Arizona.

With the Prqject':

Constructien and operation of Charleston Reservoir wiTllaffect 11

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.

Approximatelfunine miles of rfver willibe inundated byithe conser-
vation pool. An addltlonal two miles will be lntermittently
flooded durlng the perlods of flood storage. The !nunr..

dated area will be changed from stream te lake hahitat. Stream
habitat pericdically inundated will silt in duringiflood periods
reducing its quallty Stream habitat downstream ot the dam'could a
be enhanced or degraded dependnng on contlnulty and volume of re-
leases from the dam mnd the extent to whlch the existnng stream
channel wnll be used for delivery of prOJect water. Present plansa
call for a dlver51on of releases into the San Pedro Aqueduct.

However, thlS proposal is still under nnvestigation, and nt is

4 antncupated that an alternate method will be used, Further study

will be requ:red to show how much of a re]ease is needed to sus-

tain a downstream flshery and the length of stream whlch will carry

a surface flow.
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Reservoir conditions would be such that a falr sport'ffshery can
be established. The reservoir minimum pool of 700 surreee acres

will be adequate to maintain fish durlng reservo:r drawdown The
~ reservoir will fluctuate widely which wnll reduce spawnlng success

of some flsh specnes.

To help establish&aod meintain a sport fishery in the reservoir,

a fish stocking program will be needed. Northern pike and channel
catfish shoule be produced in the project p]anned hatehery facility
for annual sfocking of the reservoir. The'carp,'mosquitorish,
bullhead, green sqnfish, bluegill, and other'specfes wfthin the

river system also will contribute to the reservoir fishery.

Suffucnent flsherman access should be provtded to permat proper
utilization of fush resources. The Bureau of Outdoor Recreatlon
in a draft report dated Aprnl 15, 1970 has recommended boat taunch-
ing facilities near the dam only. ThlS would handlcap boat fssher-
man use of-the upétream reservoir area. Recreatlonal use confllcts

can be antlcnpated as reservoir use increases. _ ~:;'- '

Wildlife

Without the Project

The project areaiofbinfluence provides varied wildlife-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 scattered areas along the river. The terrain adjacent to

the riparfan 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 cottonwood

o ,
trees, salt cedar, and perennial grasses.

This habitaﬁ:Supports a wide variety of mammals. Hiéforica]ly,

65 species of mammals have been found in the proje@f'érea;' Big~
game species‘include the javelina, desert mule deéf,[énd white-tailed
deer. Other mammais include the coyote, gray wolf, kit and gray
foxes, bobcat;»mountain‘lion, ocelot, jaghar, badger, coati, ring-

taiT, skunk,'and a large nﬁmber of smaller animals.

Waterfowl such as the American wigeon, ring-necked duck, pintail,
gadwall, and_mailard, utilize the river area. Populations are

relatively. low and are expected to remain so.

The importancé @f.the area for wildlife is indicated by its diver-
sity of‘birdlf?é. Over lho.species have been repoffed?of which
60 are nestiﬁgbspecies.' Several raptors ére known“féhihhabit the
vicinity ihcludjng the prairie fafcon, golden-éég1ét'fedtailed

hawk, gray hawk, and the Mississippi kite.
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Arizona is.the'bnly state in which the gray hawk is knéWn to nest.
The San Pedro River is one of the last remaining strqhgholds of
this species. Ten nest sites are located along the San Pedro.
RIver'drainagéibétween Hereford and Mammoth; four nest sftes may be
within the reseroir area; three are immediately downstréam of the
damsite;'and:oﬁE is close to or at the proposed San Pedro Aqueduct
crossing on t:he‘B'abocomari River: The gray hawk is on Arizona's

proposed list'of threatened wildlife.

An uncommon raptor.in Arizona, the Misslssippf'kite,'has‘two nest-
ing colonies downstream of the proposed damsite on the San Pedro
River. This species also is on the state's proposed jist of

threatenéd wildlife.

Reptiles and ambhibians are cémhon in the area with 66_specfes
recqr&edAas §ccurring or presumed to occur at the Charleston -
Reservoir-sité;.,The Gfla monster, desert tortolse, narréw-mouthed
toad,‘hood-nosgd snake, and desert massasauga are on.the proposed

state list of,threatened,wildlife.

Wildlife specjeslprobably occurring within the project area are

listed in Appendixes V and Vi,

Most of the impaét-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 downstréémfareas are
within another Spanish land grant, San Juan de las.Bquil]as Y Nogales.

Both land grants and some parcels in between are now .owned by

TENNECO.

Wildlife conditions are expected to remain essentiéiiy-the same

for an indefinite period. No plans have been made fok present or
immediate futﬁfe development of the TENNECO landsﬂf;TENNECO is
prgsently developing 5,100 acres of other lands near Sierra Vista.
It can be ekpected that developmént Will occur in tHé‘futUre along ~
the San Pedfo River.. Due to flood hazards, deVefqﬁment may not
occur withiq'the bottomlands; thus the fiparian'vegétaﬁion may
remain. Howévéf,vit would become degraded through-iﬁckeased

\

human use of the area.

" With the Pquect o

Constructioﬁ of Charleston Reﬁervoif is propbséd to Eégfn K Rt
With conétructfon, all vegetation in tHe'conservatiéﬁipool area
(4,000 acrés)_will be cleared. lIncluded are nine~riveF miles of
streamside habifat. of the‘h,oooiacres\an estimated.670

acres are Eibarian growth. In the flood bool, additional Vegeté- o

tion may béidéstroyed 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 impaef is expected on downstream vegetation fér approxi=
mately ____milés;' With construction of Charles Dam,,tﬂé-vegeta-
tion downstream will be subject to altered river flows. - The vol-
 ume and temporal aspects of flows will be'modlfied,'and_flood fiows
will be virtﬁally.eliminated. Salt cedar is becoming increasingly
established 6n bgrmanently‘exposed and stabilized sand bars along
the river chanhél. Charleston Dam will further contfoi,f1ow in the
riQer and permit‘éxtensive stands of salt cedar to beéqme estab-
lished. Salt cedar can and has eliminated large areas 6f native

riparian vegetation such as cottonwood and seep willow. :

of fhe 65 speﬁiés of mammals historically known to occﬁr in the
project area,‘li-arevexpected to increase in numbers.or nqt be
affected, 49 wfl]_be adversély affected, and effects on five
species are unknown. Mule'deer,‘javeliné, and whlte-tafled deer.

numbers are expected to be adversely affected by the‘projéct.-

Upland-game bird populations within the area will deéréasé in

conjunction with nesting habitat losses. Many other bi}d species -

also will be adversely impacted. 0f the 60 nesting species using:
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the reservoir s:te populatnon decreases are expected for 56 while
four wnll be benefcted Adversely |mpacted specnes include the

gray hawk and possibly the MlSSIssnppl klte. Four known gray

“hawk nest 5|tes probably wnll be destroyed

Waterfow! use w:ll increase with increased resting area. However,
use will remaun relatlvely light. The period of highest use will

be from late November through March.

‘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 numberé'wfth increased

water area.

~ Prior Reports and Recommendations

"A Preliminary Evaluation Report on Fish and Wildlife.Resources in

Relation to the Water Development Plan for the Propdaed Charleston

Dam and Reserveir Project, San Pedro River, Colorado-River Basin

‘in Arlzona“ was prepared in May 1947 by the Fish and W|1d1|fe

Service. " The follownng recommendations were made ln that reports

(a) - No vegetation be removed from the reservdf?lbasin ex--

~ ‘cept for such trees as would be a’hazard:fo;public use -

of the reservoir.
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(b) Title be secured In fee simple to all lands in the
reservoir area and to a buffer strip bdrder]ng'the |
perimeter of .the reservolr 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 detalled Service report for the project can be pre-

paréd.ahd furniéhed 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 quker Dam site is located on .the Gila River within
the Gila National Forest about 10 miles upstream from.the communi=--
ties of Cliff and Gila, Grant County, New Mexico. Hoéker'Reser-

voir water will back up into the Gila Wilderness area;

The dam will be an earth-fill embankment'fising 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. ‘1t will provide 'storage capacity for flood
and sediment control, water conservation, recreation,,and fish

and wildlife .

The reservoir will inundate approximately 1,340 acres at the

'surcharge efevation of 4,890.0 feet; The conservation pool capa-

city of'70 Oootacre-feet will inundate 1,120 acrestat elevation | .
4,863.0 and w1l! be malntalned approxlmately 50 percent of the .
time. lnactlve storage, 20 000 acre feet w:ll |nundate appr0xx-

:mately 580 acres at elevatlon 4 780 0

This project feature will allow water users in New Mexico to
increase their consumptive use of‘the Gila River and its tribu-}
taries through water exchange agreements W|th downstream watery‘r o é.
users in Arlzona. ‘Downstream water users affected w:ll obtaln o
water from the CAP aqueduct system. lncreased annual consumptxve

use in New Mexuco will not exceed an average of about 18,000 | |
‘acre—feet.per year in any pernod of ten consecutlve years. Down- ;
stream releases from Hooker Reservonr are expected to average |
about 65, 000 acre-feet per year for an average flow of approx1mate1y

!

90 cfs.

‘The prOJect p]ans include prov:sxon for a coldwater hatchery

P

® facnllty
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Fish and Wildlife Resources

Without the Project

The Gila River within the project area exhibits wide seasonal

‘ranges in stream flow, varying from as low as one ¢fs to several

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 coo]

The Gila River-in the vicinity of the reservoir site.erovides good
quality Fish habitat. Fishes found in the vicinity include the
following native species: chub, loach'ﬁinnow,‘spikedace;vlengfin
dace, desert'sdcker, Sonoran sucker and speckled dace" The first
three of these are llsted in the New Mexico State Game Commissxon sv
Regulatlon No. 563 dated January 24, 1975, as Ilkely to be in
Jjeopardy within the foreseeable future. iIntroduced flsh species
within the area lnclude the smallmouth bass, ralnbow trout, brown

trout channel catflsh yellow bullhead, black bullhead ‘flathead

catfish, green»sunfush, 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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Deparfment of éame and Fish stocks about 2,500 9-incﬁif§inbow

trout annuaiiy;fn thevreservoir vicinity. Good accéss to the
_stream is available downstream of the dam site. Vehfcular

acéess'to fhe stream is available at only one point upstream

from the'dém'site due in part to road restrictions witﬁin the

Gila prfmiiive'and wilderness areas. However, many.ffshermen hike

into this area. |

!

With the Project

Hooker Reservoir will be long and narrow with a width not exceed-

ing one fourthimile.' Approximately 10 miles of thé"Gila River
wfll be inundaféd thus‘eliminating the streah fisher?zfrom this
. reach. Rese}véir réleases are expected to be coo]efﬂthan present |
stréam flows durfhg the summer months. fhié will provfde better i
habitat conditions for establishment of a trout fiéheryvbut is
expected to bg detrimental to some native species iﬁcldding the
spikedace,-éonsidered as endangered in‘New Mexico.'<FQnthermore,
vnative speéfes upstream of the reservoir also could befdetrimentally.
affected byvtﬁe introduction of.competitofs.through'usénof bait .

g : fishes in the reservoir or upstream movement of ‘nonnative fishes

enhanced by l_a'ke conditions. = .- ol : P e
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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 fish populations during periods of -extreme

drawdown.

Several fish species hative to the river system can be éxpected

to increase in‘nﬁmbers and establish selffsustaining'bbﬁqlations

in the reservoir. Anticipated Eeservoir temperatures wf11’permit
development of a trout fishery. Present plans are based on an annual
stocking of rainbow trout and chanﬁel catfish; however, consideration
is being given fo'an alternate program in.which native trout would

be stocked excluSively.

Information pfeséntly availablé on the’timing and volﬁhé of‘re1eases
from Hooker Rgsefvoir indicates that the dowﬁstfeam ffshery will be
maintained. A QOncentration of fish below thebdam, resujting from |
fish moving ubstream,in the Gila River and from reservdjf'fish pass-
ing through the outlet structure,‘should proyide increased Fishfng

opportunities in. this area.

Fisherman access to the reservoir will be restricted to fhe general
vicinity of thevdém. The reservoir will be attractive'tofother
forms of recreation-boatingAactivity and.use conflicfs éoﬁld arise.
Wildlife |

Without the Project

Wildlife habitat within the project area consists of . a very di-
verse canyon-type ecosystem. Riparian woodland compfised of syca-
more, COttOﬂWObd,.and willow, characterize this system..‘The riparian

habitat along the Gila River in the project area is unique in New
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Mexico; lt<ie:the Fremoht'Cottonwood-AriéonaHSyeehote Aesociation‘
which is rephesentat?ve of the subtropieai;Sonoteh;bietrope,"
quite rare_north of the Mexican border. Further baek'from the
stteem, the_woodland becomes;a;complex Qedetatidnél type ihcluding»
hackberry, Akigona walnut; and QeTvet ash. hbn the“hillsides bor=-
derfng the'rfpakian woodland the vegetation includeé one-seeded |
juniper, eiligater,bark juniper, ebony oak, gray 6ek;vpinyon pine,
and mesquite.thowever,dthe canyon slopes'vary in'vegetative com~
position depending on expesure.ﬁ The'south-facing,siopes are very
recky and ere deminated by‘cétclaw acacia, one-seeded juniper,

" bear graég;‘ahd-scettered mesquites and cacti, both cholla and
prickly peer. ‘Where the slopes are less eXposed, sueh as the
east- and west- facung slopes, the vegetatlon becomes shrublike,
almost chaparral in appearance. Here, plnyon pine ahd juniper
increase in number. Dense stahds of,shrdb oak,.buckhoth, end
other chaparre] species occur. The more meeic‘locetiens on the
slopes becdme denser forest. On the north slopes In the deeper
drainage, the plnyon-Jun:per forest becomes quite dense Includlng

pinyon pine, alligator bark juniper, ebony oak and.wavy-leafed ocak.

Impounded project waters would influence approximately 1,340 acres
of wildlife habitat below elevation 4890.0. Projeet*fands are

within the Glla Natlonal Forest. However, seme‘patented Iandeyfie

within the reservonr area.' It can be expected that the reservonr




L S 4

84

level will be at the top of the conservation pool, elevation 4,863.0

approximately 65 percent of the time.

Big-game anlmals found . w:thln the project area lnclude the moun=
tain lion, bobcat, Javellna, elk, white-tailed deer, mule deer, and

bighorn sheep. ..

Fur animals including the raccoon, foxes, badger, muakrat,_and _ _ -

beaver, are common in the vicinity.

Literature rerlew indicates that about 226 specles oflblrds may

be found in the reservoir area of which 111 are nestlhg birds.

The Mexican duck black hawk, and Gila woodpecker may .nest within
the reservoir snte. A1l three species are on the New Mexnco
endangered specues and subspecnes list, and the Mexncan duck is on

“the United States llst of endangered fauna.

Waterfowl such as the gadwall, pintail, green-winged teal, blue-

‘winged teal, and many others use this area.

Raptors lncludtng the goshawk, sharp-shinned hawk, ferruglnous hawk
bald eagle, osprey, prairie falcon, and peregrine falcon, are

reported to use the area. The Cooper s hawk, redtalled hawk,

~

Swalnson s hawk, 20neta|led hawk black hawk, golden eagle, barn o
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owl, screech.QWI, great horned owl, and elf owl, mey’néét in the
reservoir aree and downstream. Detailed raptor nest surveys will
be needed to aceurately ascertain this. The peregrine falcon.is-
classified ee ehdangered. Potential nest sites within the Gila
Rirer system are presently being identified by the.Peregrine Falcon

Recovery Team.

Approxnmately 62 species of amphiblans and reptlles are found in or
adjacent to the-area. Two of these, the narrow-headed garter snake

and the Arlzena coral»snake, are on New Mexico's endangered species

and subspecies 1list. | | | ‘ | |

A list of w}ldlife.in the project area is found in Appendixes

V and VI,

Wlthout the project, the Natlonal Forest lands wnthin the prOJect area
are expected to remain basucally in their present condntlon Apparently
no plans have been made by the U. Ss. Forest Service. for future con-
struction of recreatlonal facilities wnth:n the prOJect area. |

With the PrOJect

Construction of -the Hooker Dam and Reservoir is schedhled to begin
in o . With the construction ofithe reserroir, 134 acres -
of rlparlan habltat along eight river miles of the Gila River will
be lost due tq clearlng for the conservatlen pool. Of this total -
two miles are Withih the Gila Wilderness area. The7floqd pool

will back up an additional two miles within the wiiderhess. In

addition, an unknown acreage will be altered for borrow and also

for accelerated.recreational use.
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Downstream ripafian vegetation is expected to be maintained by the

flows released from Hooker Dam.

_ Riparian vegetation would not be expected to revegetate around the
reservoir shoreline because of wide fluctuations in reservoir

level, Some salt cedar might take hold along the outer fringes.

Hooker Reseryofr Will eliminéte or degfade habitat for mammal
populations inlthe area. The mule deer, white-tailed deer, jave-
lina, bighorn sheep, bobcat, gray fox, and coyote will'decrease

as habitat déﬁfeages and Human recreational use of th¢ pqol and
encroachment Qcéﬁrs.‘ of the 68 speciés of mammals his%orica]]y
6cc0rring fn the Hooker Reservoir site; six have been predicted to
increase in nﬁmbéés with imboundment and four probably Wou]d be-
unaffected. Fiffy-eight ére expected to be adversely affécted by

the impoundment. .

The expaﬁded wéter surface resulting from the constfﬁc@ioﬁ of

Hooker Reserv¢ir Will not benefit waterfowl materialfy;. The reser-
voir will providé waterfow! with resting and limited féédingiareas
during the spring;and fall higration periods, but few are.expected

to remain or nest within the area.
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wtth the construction and operation of Hooker Dam and Reservolr
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 riparian woody vegeta-

tion along the river could well spell the destruction of the

bird populations that it supports. Nesting birds ‘that could be

especially adversely affected include: Abert's.towhee, black "

- hawk, eif owl Wied's crested flycatcher, white-winged dove, mourning

dove, yellow-bellued cuckoo, Gila woodpecker, and Lucy 's ‘warbler.
Many other species, especially other nestxng bnrds, concenvably
could have their numbers considerably reduced by the inundation

or removal of‘trees. Of those species that will be ad?ersely
affected, the Gambel's quail, white-winged dove, and:mourning'dove,

are important game species.

The destruction of at least eight‘miles of aycamore and cottonwood
vegetatlon on the upper Gila River in New Mex1co wull ‘eliminate
nesting sites for zone-talled and black hawks. -The black hawk is
dependent upon nest:ng close to the water because of |ts diet of

frogs, small flshes, and aquatic anumals. The zone- talled

"~ hawk has a more ‘varied diet including mammals, birds, and reptiles,

but also is,dependent upon streamside vegetation for nesting cover.

These hawks are peripheral species with only a few birds nesting in
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the United States. Most nesting takes place in Mexico south of
the International Border. There is, however, reason for concern

about the south-of-the-border future of the black and zone-tailed

hawks. v--_.,v _ K .

- It can be expected that most species of reptiles and:amphfbians

inhabiting the reservoir area will decrease in numbers as they .

are displaced to’ compete for remaining habitat with other_animals.

. Prior Reports and Recommendations

The Fish and Wildlife Service reported on the Central’Arizona‘
Project on November 30, 1961. Another report, ”Upper,GiTa Rivef
?roject, Arizona and New Mexico,' including the Hooker site, was

issued on February 19, 1964.

The folIowiné-recdmmendations were made in the 1964 report:

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
and 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. s

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, fuail Springs, and
Reserve Reservoirs be equipped with berm or other type
fishing platforms for fisherman access and safety.
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3. That project reservoirs be zoned to control speedboating
and waterskiing. Zoning plans should prohibit speedboating
and ‘waterskiing 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
administer the reservoirs.

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
Hooker Reservoirs. Locations and specifications will
be determined during detailed planning stage of project
deveiopment. . :

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 deta:led p]annlng

stage of project deveiopment.

Part IV. [IRRIGATION DISTRIBUTION SYSTEMS

Engiheeringbdata-concerning the irrigation distribution‘systems
have not been provided to the Fish and Wildlife Service. The im-

pacts of thesejsystems will be analyzed when appropriate informa-

tion is made available.

Part V. DISCUSSiON
Since its incebtion, there has been a realization fhat the Central

Arizona PrOJect would have significant lmpacts on fnsh and wildlife

resources. Therefore, the project authorlzatlon has lncluded conser-

vation and development of these resources as prOJect;purposes.
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Several specific.features have been included in the pfoject‘to
meet these needs.. Additional measures necessary to reduce project
impacts and to provide for fish and wildlife mitigation ére dis-
cussed in this.report section. Where opportﬁnities fo;-enhance-

ment are available, these also are described.

Conveyance System.

Fishery Resources

Fishery lossesiaré anticipated as water is pumped Froﬁ ﬁhé Colorado
River and along the aqueduct systems into Orme ReserVoir, _Losses
also can be anti;ipated as the result of power generation'at Orme
Dam and'as water s diverted into pipeline aqueducts Fr6m the
Salt-Gila Aqueduct and Charleston Reservoir. THe probable extent

of losses due to pumping and power generatién is unkannvat this
time. Studieé should be undertaken to determine this Idss in order
to assess the need for protective fish screening of projeét pumps.
To allow for‘a§sessment 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-rfﬁgs, placed at
four-foot intervais downward from the maximum flow Iiﬁé,'will be

needed on each side of the canal.

Such structurés'should be installed near ‘the Buckskin Médhtain Tunnel

outlet and in the'reversible canal near Orme Dam. lnstéllation
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should be immediately downstream of an aqueduct btidgé crossing
for ease of operations. Cost of installation is estimated at

$1,000 and should be assigned as a fishery mitigatfon'cost.

Sampling of the aqueduct should be conducted over thg;first year of
operation and.during various flow rates. This stgdy;shoulﬁ be con-
ducted by the Arizona Game and Fish Department inﬂé'manner'deveioped
cooperatively by the Arizona Department, the Bureau‘of Reclamation,
and the Fish and Wildlife Service. The cost of this study is esti-
mated at $20,000 and is to be cohsidered as a mitiéation feature.
Should thi§ sfudy indicate the need for fish screens, provision
should be made'in the project design for modificat?bns necessary

to permit fish screen installation.

The Tucson andean Pedro Aqueducts,‘closed pipeline systems, should
be screenéd»tb prevent fish losses. Scréening of'thesé systems

would cost an estimated $19,800 for the Tucson Aquéduét and $3,300
for the San‘éedro Aqueduct. Annual OM&R costs are estimated to be

$1,100. These costs would be fiéheky_mitigation costs.

A fish salvage plan should be developed to provide'for'the salvage
of fish'strénded in the aqueduct during periods of déwatering.

The plan should be developed cooperatively by the»Bdreau of Recla-

mation,'thé Ari;ona Game and Fish Department and the Fish and .




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 asjfishefy

mitigation costs.

Project aqueducts will increase fishing opportunities."As pres-
ently construttéd, the banks of the protective dike for the intake
structure are tog‘steep for safe fisherman access. This structuré
could be modifiedrto provide near-level fishing areas along its
perimeter,‘tHus.improving fishing access. These areas could be
built from materials removed during construction of thé Buckskin
Mountafh Tunnelvénd should be placed along the dike périmeter at
400-foot interQais. Any costs incurred should be considéred as

enhancement.

Fish introduced jnto the aqueducts from the Colorado gnd,Sa]t Rivef
éystems willlcéhcéntrate around flow control structufes and pump-
ing sfationé whe}e reduced water.velocities or eddies!occur.
?isherman access should be provided to such areas. Aécess should
consist of a small parking facility and a turnstile ehtfahceway
through thé'aqueddct fence. Access also should be pfondéd at all
pumps exceptbthe Bouse Hill Pumping Plant. These would be enhance-
ment featureéiand would cost an estimated $l,000.per éégess

point, for a total of $5,000. V
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Project plans include construction oF fnve 10- acte fishxng 1akes
along the aqueduct systems as a fishery enhancement measure. As
recommended |nﬂour November 29, 1969, report on Granite Reef Aque-
duct, the lakes‘shou}d be unlined and built near the‘aqueducts S0
that the water.delivery and teturn systems could utilize gravity
flow. The annua] water requirement for the five Iakes is estimated
at 7,200 acre~feet of which 375 acre- feet would be annual consump-
tive use. ' For each lake, inlet and outlet control structures In
the aqueduct eidewall with connecting culverts would. be. needed.
These structures should be capable of handling flows qp.to five
second feet and should be provided with removable'se}f*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 remalnlng 30 per cent. They must be capable of retalnlng
sufflcnent water to sustain fishlife durnng perlods of low flow

or aqueduct_closure. Construction of these unlnned lakes is depend-

) ent upon the availability and location of sites with honporous'

substrata.. It is proposed that the lakes be lccated near the pump-
ing plants along the aqueducts except the Bouse Hlll Pumpong Plant

Specnflc locatlons would be determnned through cooperative studles

by the Arlzona Game and Flsh Department, the Fish and wildlife:




94

Service, and the Bureau of Reclamation, at the time of detalled

project planning for the appropriate aqueduct reach.

An additional'3d.acres_of peribheral lands would be nedessary at
each lake for deye]opment of access, parking, and sanifary facili=-
ties. Fencing of each site also would be necessary._:The fakes
should be managee and administered for fishery purposes by the
Arizona Game and‘Ffsh Department under the terms of avGeheha] Plan
as provided In Section 3 of the Fish and Wildlife Coordination

Act (43 Stata"hof,»as amended; 16 U.S.C., 660‘et'seq.).

Estimated project costs for the five lakes would be about $350 000,
based on 1975 prnces. Annual operation, maxntenance,-and replace-

ment costs wou]d,be about $20,000.

A stocking Programvwould be.needed fn order to establfehiand
maintain a sport fishery in the lakes. Channel catfish and large-
mouth bass should be stocked in the lakes during fheir.initial

year of operation. The stocklng of Iargemouth bass could be accom-~
plished by introducung about 25 gravid bass per lake, these bass .
could be taken from nearby lakes where good bass populatlons now |

exist. The bass populatlon should be self-sustaining after thls

bass are estlmated at $l 500. The channel catfish should be stocked

at the rate of l 000 fish per lake and maintained by annual stock=

‘ing. Catfish wouldvbe provided from the prOJect-assoc1atedv

initial |ntroductxon. Costs associated with providing the necessary
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warmwater hatchery Costs of providing these catflsh are esti-
mated at $2 000 for capital construction and $100 for operation,
maintenance and replacement. The lakes should be made available
to the Arizone Game and Fish Department for fish and Wildiife
menagemenﬁ'uhder the terms of a General Plan as provided in Sec-

tion 3 of the Fish and Wildlife Coordination Act.

WIIdfife Resourcesh
Phoject consﬁruction will result in‘losses of wildlife and habitat
through the loss of land area required for prOJect faCl]ItleS,‘thé
modlfncataon of local drainage patterns, and dtsturbance from

human activities.’

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‘bf great blue herons for nesting and rearing. Exces-

sive dlsturbance of the island from March through July by project
constructnon could result in its abandonment by the great bluev

herons.

Survey and core drilling activity for the Buckskin Mountain Tunnel

and construction of the pumping plant and tunnel has-and is expected

1
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to further reduce the value of the mountalin range for bighorn
sheep habi;at;v'We understand that a temporary projeét*related

transmission ling will extend through a bighorn sheep lambing area.

Project équeducts will result in the direct loss of»valﬁable wild~
life habitat. Additional losses are anticipated as stbkh runoff

is diverted §y the open aqueducts and their protéctive_dikes from
terrain on thé déwnslope sides of the aqueducts. The extent of
downslope loss will be dependent upon the number of projéct-pianned
overchutes‘which may be eliminated from the open-aquedgct design.
Habitat conditioﬁs.are expected to improve on the upslope sides

of the aqueducté or their protective dikes because of:iﬁcreased

water retention.

The impact on.wifdlife habitat from decreasedvstgrm wafer.runoff
is unknown as are the benefits to be derived from upSJOPe.water
retention. A study to determine these impacts was conduéted by
the Soil ConSefvaffon Service and Arizona Water Commission. How-
ever, the initial study findings were inconclusive aﬁd ;dditionél
work is needea{ Also, total impacts cannot be assessed until a
firm decision is made regarding the number of ovérchute; 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 additfonal study_needed to

assess these project impacts.

Should this study indicate a significant loss of habitat, this
loss should be mitigated by redistributing runoff downé]ope of
the aqueducts or the inclusion of individual overchutes as origin-

ally planned.

Wildlife values associated with'improved habitat conditions upslope
of the protectfve dikes would be reduced if tﬁese areas are grazed
or cleared as a part of the project operation. Thesé a%eas should
be fenced to éxclude cattle and native vegetation:sﬁbu}d not be
cleared. The fencing would be a mitigation Fgaturé_and.would cost
an estimated $2,600 per mile, with annual 6ghxéost§ of $150 per
mile. Areas t6 be fenced should be defined on the basfs of improv-

ing habitat conditions. |t is estimated: that up,fq lsb 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 c@bic 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 Ioéated in cooperation with the Arizona Game énd Fish
Department and the Fish and Wildlife Service to miniﬁi?e?babitat
destruction. r - B

!

Thg brotective'dikes could remain ,unvegetated for a numbe_'f of
vears if no vegefation 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 resuifed in

the establishment of annual and some perennial vegetafional in less
than one year.' Topsoil placement should be required.on a1l aque-

duct protective dikes.

To prevent deer from drowning in the'aqueducts, deerproof fencing
should be prdvfded aloﬁg the aqueduct routes in areas shqwn in
Appendix 1. Fencing used should be chain link or an'gpbrépriate
mesh-type alternative with a minimum height of 84 inchésf Fencing
would be most.gffective if placed along the top: of the agueduct

embankment at its outer edge. An estimated 360 miles of fence

would be neededfat a cost of about $15,800 pef mile drza’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-

life mitigétibn._

An estimatgd'157 game crossings will be needed to provide for the
movement of:mule deer, bighorn sheep and javelinavéyef the aqueducts.
Proposed locations of these crossings are listed in Appendix 1.
Multipurpose structures which could have served thfs'anction were ‘_
included in the original project plan. However, some of thesé

structurés’are‘being eliminated; therefore, the list of sites is

provided to'iﬁsure'adequate consideration of crossjng needs. The
indicated:crossings may be structures installed specifically'for

this use or may be planned overchutes or bridges modiffed 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 locatedvtd serve as game crossings.

The exact.number and location of these wildlife crogsfhgs should

be determined by field inVestigation by‘personnel from the Arizona
Game and Fish:Depaftment, the Fish and Wildlife Service, and

the queau ofiReclamation, at the time detailed project plans are -
being formqlaféd. All wildlife crossings should bé Bui1t with

a minimum width of sixteen feet (fenced on both sides with deer- _1'

proof fencing) and their surface covered with a six-inch layer of
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earth of the!éame type found at either end of the crossingf The C
crossings shéuid be considered a project wildlife mitigation fea-
ture, and those constructed for this single-purpose usevare ex-
pected to cost an estimated $50,000 each. Annual OM&R.costs per N

crossing are estimated at $1,000.

Project plans include construction of big-game waterihg catchments. —
These structures would provide sources of additional water away

from the aqueduct and would reduce big-game use of’the aqueduct

as a water source thus reducing losses from drowning. Further, a

more desirable distribution of deer and bighorn sheep would result.

Twenty nine catchmeﬁts are now proposed. These would bequ the

basin type and should be constructed concurrently with or before .

the aqueducts.. They would not require water from theiaqueduct ex-

cept during périods 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 Reef Aqueduct
would require less than one-half acre-foot of water per year.

To ensure a water supply to the catchment basiné during drbught
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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supplied By a water pipe extendfng outside of the broject~right- .

of-way. The ggneral location of the catchments is shown in Appen-

dix 1. HoweQér, the exact location of . these faci]ifies should

be established upon a close field examination to enéure that proper . .
terrain is‘§Va%Iable'with sufficient drainage area to provide ade-

quate runoff.- This field investigation should be accomplished by

personnel from the Arizona Game and Fish Department;f;he Fish I
and Wildlife Se yi;e, and the Bureau of Reclamatioh} ‘Exact loca-

tions should be”és£ablished at the time of detailed project

planning. . Drawings'and'specification; for tHe catchment basins . .

are provided in APPendf&Q!" These structures‘aré-estima£éd to |
. cost $10,000 per unit fon; b'a total cost of $290,000. 'Operation,'

maintenance,‘énd replacement cost would be about $100 per unit péf-

year for a'total aﬁﬁuél.cost of $2,900. . These cosfs shqu]dlbe.

1

@ allocated to wildlife mitigation.

g ”,’:,

As another'means for reducing wildlife drownings éﬁd_pfoviding
.:E ‘ partiai rebl'acement of habitat loss due to the const‘ru;tiqn of .
the aqueduct,va provision for fenced, oasis-type spations afong
the aqueduttvroute was included in pfoject p]ans.ﬁvThé;e stations
wouldAprovidé for better distribution of wi]dlife.ﬁy.providing

water necessary for drinking and for the estab]ishmentbqf;vegeta-f

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 cgnéist of at least 5 strands of wire with the
middle threevbeiné four-barbed, 12.5 gauge wire. The bottom -and
top wires shouldvbe 12.5 gadge smooth wire. Each station would be
connected tO»thé‘aqueduct by a l&~inch plastic, gravity fed, pipe.

Two types of‘Stapions should be constructed. One type would have

" a 3-foot square, slightly depressed, concrete slab loca_ted 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 typefof oasis

would be similar but also would contaln an array of porous pipe.

Seepage from this porous pipe would supply water for the estab-
lishment’ofvvegetation. Doves, quail, rabbit and deer;could be

expected to make extensive use of these small cases.

General locatlons of h6 oases are shown in Appendix l however,v
finalized locatlons should be established by Arizona Pame and
Fnsh Department, Fish and Wildlife Service, and the Bureau of
Reclamatlon, after exten5|ve topographlc |nvest|gat|ons ‘and soil
analyses. Costs would be approximately $1,500 per oasns if built
at time Of:aqdéd;ct construction. Total cost for the.dases would

be approXimatély $69,000. Annual OM&R costs are estimated to be

§700. ' The 46 oases should be managed by the Arizona Game and Fish

oy R e R P W T S e € e e g
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Department for wildlife purposes. The annual water requirement for
the stations would be approximately one acrefoot per oasis per year.

for a total of 46 acre-feet per year.

The eliminétion of cross-drainage structures, both overchutes and
culverts on ‘some réaches of the aqueduct could resuftJin the loss
of desert wash habitat on the downslope side of the aqueduct
Unless thlS habntat loss can be prevented, there wnil be a need
for additional oases. This need should be examined-when project

plans are finalized and the number of oases expanded as necessary.

The Salt-Gila Aquedﬁct parallels the ofd Florence Caga,Grande
Canal for a portion'of its alignment. A fringe of mesquite, iron-
wood , aﬁd:palqverde has become established along the_stlope side
of the cané1}. Thfs vegetation provides habftat.forbsméll upltand

mammals and birds and should be retained in its nafufal state.

Project plans include the use of temporary_earthen'pIUgs as
escape facnlltles in those portions of the aqueduct which are to .
be concrete~l|ned. These p]ugs will reduce wildllfe losses due

to entrapmeht in the aqueductiprnor.to its becomang.operat:onal.
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The project may influence the operation of Picacho Reservoir. Any

eration with the Arizona Game and Fish Department and thé Fish and
Wildlife Service to insure preservation of this unique wiid1ife
area and its eﬁdéngered Yuma clapper rail habitat. Thé Salt River
siphon construction also méy impact Yuma clapper rail .habitat.
Planning shogld be coordinated with the Arizona Game.énd.Fish
Départment, the'Fish and Wildlife Service, and the Yumé'C]apper

Rail Recovery Team, to explore impacts and enhancement possibi}ities.

Construction of the Tucson Aqueduct as originally planned would have

minimal impact on wildlife resources. However, construction of the

baqueduct on its alternate route through the Tucson Mountains Park

and State GaﬁevRefuge 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 bfeclude
reestablishment of permanent habitat, increase erosion problems,
and expose wildlife to increased human harassment. Thése.impacts :

make this alternative highly undesirable.

The San Pedro Aquéduct 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 reestab]ishment of vegetation
along the aqueducts all disturbed areas should be seeded with
native graéseé and woody vegetation. Project plans for the aque-
ducts are not well-defined. Therefore, planting reqdirements
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 iﬁ téestabiishment
of fish populations in this river reach. Further'StUdies should

be conducted to_determine the extent of fishery résources at the
time of dam cphétruction. Additional studies also éhbuld be con-
ducted on the San Pedrq River, both within the reservoir site and
downstream, and‘én the Babécomari River in the viciﬁity.of the
proposed aqueduct crossing. All studies should be conducted one
vear prior to ;dnstruction of the jnvolved project féature. Study

costs are estimated at $40,000 for the Buttes site, SIS;OOO for
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the San Pedro River, and $5,000 for the Babocomar! Rfvér. The
studies should be conducted by the Arizona Game aﬁd Fféh:Depart-
ment and/or the Fish and Wildlife Service under a stud9 plan
developed by these agencies in coopgration with the BQréau of Rec-

Jamation.and‘shOUTd be considered a project responsibility.

Downstream flows will be greatly altered by construction of Buttes,
Charlgsfon aﬁ& Hooker dams. Minimum flows of 50 cfs at the
Ashurst-Hayden Diversion Dam and 50 cfs, or reservoir iﬁfiow when
less than 50 cfs; at Hooker Dam should be provided at‘all times to
maintain eXisginQ fishéry resources and immediately adjacent ripar-
ian vegetatibn; Hydrological studies should be condQCted'on the
San Pedro Rivgr to determine the minimum flow ﬁeeded'downstfeam of

Charleston Dam. -

In order to aVOid:temperature changes in downstream releases from
. Hooker Reserofr, a multigated outlet should be inc]uded in the
project design. The cost of this structure should be determined by

the Bureau of Reclamation and allocated to mitigation purposes.

Water temperatUEeS‘for the Gila River should be monitored for a
three-year period pfior to dam construction. This cpuld'be done at

the existingfgagihg station located northeast of Gila; New Mexico.
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Costs of this program are estimated at $4,200 and should be a

o project responsibility.

As mitigation for the stream fishery to be inundated by Orme Reser- : N
voir, a trout fishery could be established downstream of the dam

provided watgf‘temperatures do not exceed 65° F, Aﬁ estimated

50,000 10~iﬁqh catchable t;out would be needed.onbéﬁ annual basis -
to sustain this high-use fishery. Fish presently befng stocked by

the ?ish énd Wildlife Service would con;inue to be pfOVided. Thus,

costs for an additional 38,000 fish are estimated to be $730,000

for Inftial construction, with an annual operation,'maintenance,

and replacement cost.bf $27,000. Theée costs should_be assigned

as mitigatioh costs. Screens should be installed ét 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 OMgR costs being about $10,000.

The project plan includes one warmwater and two co]dwéter fish
hatcheries.tovprovide fish for project reservoirs. If all pro-
.: - ject reservb_irs- are built, construction of one new. warmwater
hatchery aﬁd éxpansionkof possibly twb coldwater hatéheries would
be sufficient fo supply fish stoéking requirementé; In the event

o - that one or more reservoirs are deleted from project plans, con-

- | struction of new warmwater facilities may be unwarrahted. In this

e 5
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casé, the possibillty 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 responsibiiifies for the warmwater hatchery have not yet
been determined. We are investigating the possibility'of Federal
ménagement due:to stocking needs for Orme Reservoir (1f constructed)

and associated Indian Reservation waters.

Annual fish stocking programs for project reservoirs should be

" considered enhancement measures. Fish stocking requirements and

costs for thérvarious reservoirs based on conservatién.pool storage
are shown in Table,l. The table illustrates costs for 3-inch fin-
gerlings of the species listed, except for fhe 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 cost :of $2,500.
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Table 1. Estimated Annual Project Reservoir Fish Stocking Requirements
. | . .. Orme Buttes Charleston - _ Hooker
Reservoir Reservoir Reservoir _ Reservoir
Fish Species o ' Number éf Fish ' _ - Totals -
Channel catfish 970,000 400,000 400,000 112,000 1,882,000 :
¢ Walleye = 970,000 970,000
Northern pike - . | | 400,000 400,000 ' 800,000
Largemouth bass .. 500-600 | 500-600 -
& Rainbow trout . o | ],112,006 1,112,000
Capital Hatchery ‘
. Cost © $750,000Y $310,000 $310,000 $223,000%  $1,593,000
Annual OM&R _ ‘$ 37,000 $ 15,000 $ 15,000 $ 24,200 $ 91,200
-1/ Does not include 52,500 for one-time bass transplant .
.,." 2/ Includes $I80,00Q for expansion of existing trout hat;hery
in order to fully utilize reservoir fishery resourées; small boat-
launching fécil'ities should be provided. Présent fec'reational
o plans do not include access facilities to upstream résérvoir reaches.
Such access cbuid be provided for Orme Reservoir on' the Verde River‘
at or near Fort McDowell and about two miles 'downstvr_‘.eain of Stewart
' " Mountain Dam on the Salt River. These access points should be
designed td §rovide access to the reservoir pool af.-elev‘at‘ion 1,380.0
thus being uééble about_ 50 per‘cent of the tirﬁe. o | |
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Access for Buttes Reservoir should include a site near Cochran
desigﬁed to provide access to the reservoir pool at élevation
1,690.0. At Char]eston Reservoir, oﬁe access site shpuldvbe\made
available to approximate elevatjon 4,030 at lLewis Springs.. in
prdér to maiﬁtafn 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
fhese facilities are estimated at $21,000 per facility and should .
be considered as enﬁancement. Annual maintenance and replacement

costs are estimated to be $1,100.

Additional fishing bénefits could be obtained at the re%ervoirs
by retaining tfeeé and brush in the reservoir.areas whére such
vegetation would:not interfere with safety or pertinent use facil-
ities. Timbered areas Iin a reservoir serve as concentratjon points

for fish; consequentiy, fhey 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 méy-not be
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sufficient to maintain an established fishery resource over an
extended period of timé; A pool of at least 200 surface acres with‘
an average depth of not less than 8 feet should be maintained in

order to support fishery resources.

In order fo obtimize the reservoir fishery pbtential;.an investi-
gation should be initiated ét all CAP reservoirs to'dé;erming if
changes are needed in the fishery management program. Such stu-
dies should be undertaken during the first five year$ of reservoir

operat?on 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 conflicts, to promote safety, and
to realize full fishery benefits, all reservoirs should be zoned.
Zoning could be temporal; i.e., uses restricted by’éertain times, -

or spatial, certain uses allowed in certain areas.

Wildlife Resources

With reservdir_clearing, periodic flooding of uncleared flood pool.-~

areas, recreational facility development, borrow area excavation,
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rerouting of roads and railroads, and possible downslope vegetation
die-off, irreplaceable wildlife habitat will be degfaded or des-

troyed,

1f Buttes, Chariéston, and Hooker Reservoirs are to bé;built, de-
tailed raptor studies should be made. These r.'eser'voir"si.tes pro-
vide nesting»habitét for raptdrs.included on Arizonafs broposed
1ist of threatened wildlife énd on New Mexico's list 6f endangered
species and subspecies. The raptor study should be conducted for
a period of ét']éast two years. It should cover alil drainages
(American side) within which the Buttes, Charleston, and Hooker
Reservoir sites are located. These drainages include, but are not
lTimited to, thg Gila River, San Francisco River, andlthejSan Pedro
River. Studies involving the entire drainage are particularly |
bihportant for 'systems like the San Pedro River whose flow regimen

will be drastically altered by proposed dam constructloh.
The actual stddy_should provide at least the followihgvdata:

a. Number of nests by species and locations;

b. Description of raptor nests, nest site, number of vyears
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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It is estimated that a raptor study as described wdﬁldfcost
approxlmatély $125,000 for two‘years; using two fujlft}mé and two
part-time b}qlogists, two vehicles and 40 hours of:ﬁelfcopter
time; purchésfng two spotting scopes and miscellaneéus eduipment;

and preparing a final report.

The Fish and Wildlife Service has'investigated posﬁible prqtection
measures f§r tﬁe.endangered southern bald eagle population exist-
ing within'the.Orme Reservoir site and has found no évidence that
any prbject-asééciated.measures can guarantee pfeservétion of the
existing popu{atton‘or that any project-felated measuré will
improve the Status of this species. [t would appeaf'ﬁhat the
presenf riverine area represents “critjcal habitat“kfor'the

southern_béld eagle.

The Verde/Salt River system also is unique in its assemblage and

diversity of wildlife habitat and species, and is irreplaceable.

\f prme Resgrvofr is built, some habitat replacement for wi]dlifé
other than ihe southern bald eagles would be possiblé through
purchase in fee of mifigation lands. Any such areas would have

to have quentiai for or a;tually'provide siﬁilar habitat to that

being lost, preferably be private land, and have a guaranteed water
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sour@e. Land tracts as large and as high in wildlife values as the
Orme Reservélr_area are no longer avallable for purchése in Central
Arizona. ‘Pdrchase of ___ acres of land along Tonto Creek, a tribu-
tary_of the §él: Riyer, would réplace _____units of habitat lost;

acres ajong fhé upper Verde River, __ units; ana ____acres
in the Greenbelt along the Gila Rlver, _ units. These areas

could be purchased for wildlife mitigation at project expense, or

withdrawn for wildlife purposes.

1f the reservoir is built, the heron rookery in the Orme Reservoir

flood pool should be protected from human disturbance assoclated

with the reservoir.

In the Buttes Reservolr site, __ unlts of wildlife habltat will
be lost; In order to mitigate this loss of wildlife habftat,'the
acquisition of Eeplacement habitat would be necessary. Purchase
of __;_pcres ofvstreamsidé land along the San Pedro Rivérfwou!d

replace  units of habitat lost.

The four miles of habitat»downstream of Buttes Dam would not be
maintaiped if all flows are diverted at Buttes. A minimum flow
of 50 cfs should be scheduled to maintain this vegefatidn.

L

-5




o .

15

Construction and operation of the Charleston Reservoir on the San
Pedro River will have adverse impacts on wildiife, particulariy on
the gray hawk which is on the state's proposed list.qf7threatened

wildlife. Thé reservoir will destroy nest trees and foraging areas

- and damage may occui in downstream reaches. |If thls reservoir is

constructed, wildlife habitat losses should be mitigatéd by purchase
of substitute hébitat. A total of. acres of.streamside lands
along the San Pedro immediately downstream of the damsitecshould:

be purchased td offset this loss.

One effect'of the flood control function of Charleston‘ﬁeservoir
will be an accelerated encroachment of salt cedar aiong downstream
reaches of the San Pedro River. To prevent this engroachment and
conseqhent compétition with the indigenous cottonﬁoods and willows
which are!impoftant to numerous wildiife species,‘fnCIuding the
gray hawk, ;hé stands okaOttonwoods and willows shbuld be augmented-
by new plantings and the salt cedar should ét Ieast-bé prévented.
from spreading until the new plantings'afe establfshgd; Planted.
trees would reéuire'irrigation for a period of aont two.years to
assure succeés,  At least 75 percent survival of thg_é]anted trees
should be méintained over the life of the profect.J The estimated
cost of thistrogram, to be spread over a period of:;wo to three
vears, would be about $ . . This cost i$ assignablé tb miti-

gation.
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A majﬁr.]bss of wildlife habitat also will occur If HodkerAReser-
voir is bullf _oh the Gila River in New Mexico. The acquisition |
of a comparablevéCreage of riparian habitat downstreém'ffoh the
damsite, includingvprivate lands within the NationaI:Férest boun-
dary and additiona] lands downstreém of this boundary, would heip
offset‘this loss;_‘Aéquired.lands within the National Forest
boundary would.bé incorporated inté the National Forest and would
bé adminiétered By the U; S. Forest Service in accordance with
Section 3 (f) of.tﬁe Fish and Wildlife Coordination Act. Lands
acquired-downsfream of the National Forest boundary shoﬁld be
turned over to the New Mexico Department'of Game and Ffsh for

 wildlife management purposes.

Downstream Gfla River habitat, both aquatic and bottomland habi-
tat, should be maintained by flows released to meet dowhsfream water
rights with releases scheduled to prevent the occurrence Qf pro-

tonged periodszqf abnormallyilow or'zefo flows.

Wildlife lands acquired by either‘purchase or withdrawé]'for miti¥
gafion'of wildiifé 1§sses‘at the four reservoirs, §ther than.lands>
within National Fdrest boundaries, shoujd be madezavailabie to the
respective State aepartment§ of game and fish for admth{stration

and management hnder terhs Qf General Plans as providedlih Section 3

of the Fish and Wildlife Coordination. Act.




P : N .

117

Mineral leasing and extraction on wlthdrawn lands could interfere.
with the successful achievement of mitigation; therefore, all
mineral rights should be acquired fn order to permit the'controi

or prohibition of such activities.

General Considerations

From ‘an overall view of the proposed Central Arizona PrOJect
reservonrs, it is evident that there will be irreversible adverse
effects on fish and wjldlife resources.( The Orme Reservoir area
is habitat for the endangered southern ba]d eagle, which will be
adversely impacted by reservoir construction. The reservoir area
is presently_a flowing stream system whose adjacent habltét sup-
ports unusual and extremely diverse wildlife populations. It is a
unique area in ceﬁtral 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_thé proposed state lisf of tﬁreatened species or on
the United States list of endaﬁgefed speéies. It also supports
ne#ting gray hawks, a species whose existence in Arlzohé is threa-
threatened. ijgnifjcant'dpwnstfeam vegetational changes and re-
sultant habitat losses wili be attr?butab!é t§ this project. The
Hooker Resef§qif area will result in clearing of about two miles

of riparian vegetation within a designated wilderness area and will
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periodipally flood an additional two miles of this wiiderness, The
reservolir will inundate hébitat 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
wil!vfhclude specialistudies undertaken In accérdance with the
Principies and Standards guide]ines_estabfished by #héIWater Resources
Cquncil in OétoSer 1973. Specific studies involving these proce=
dures are présently scheduled for the Orme and Butte?s §e$ervoir
sites. At a later date studies of this scope should'bé updertaken‘
at other project dnifs. ‘Becadse of the hajor impacts 6n fish and
wildlife resourges énticipated at Charleston and Hookér Reéervoifs,
there is a definite need for similar indepth evaluations at these
ia;eservdfr afeas.:-Considération,should be given to tHe'se?ectioﬁv ‘
bf possible alternatives for:Ofme; Char]eston; énd qukerbReservoirs

which would be Iéés destructive to fish and wildlife resources.

Lands acquired.for‘the Ceﬁtral Arizona Project will be puﬁlic

lands and should be available for public use except where restric-
tions.are necessar? for reasons of public saféty, desigﬁated

indian use, or fiéh an& wild]ife_conservation needs. 'S{gns should
be posted as necessary to adequately deslignate pUb]Ic-dsé areas

as well as restricted areas.
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GENERAL LOCATIONS OF PROPOSED AQUEDUCT-RELATED WILDLIFE STRUCTURES

Aqueduct

Granite Reef

Reach 1 TION, RI7W,; NEV/4L
" USEV/4

© TON, RIZW, SWi/k
v NW1/L
SE1/L

NW1/L

NE1/4

SE1/h

*Mile

T8N, RI16W,

TIN, RI6W
Tetal c¢rossings

Reach 2 T7N, R16W Mile

TN, RISW, SE1/L

L. Game Crossingvv

STRUCTURES

Deer Féncing.

32 Fenced on both sides
32 for entire length
L .

TON, RI7W,
T8N, RI6W,

9
9
15
2k
24
16

17

C18-1/4

20
21
22
22-1/2
23-/14
24

%5

26
19

27 Fenced on both sides T7N, Ri6W,
27-1/2 for entlre length T6N, RI5W,
28

28-1/2

29

28

*Granite Reef Aqueduct Maps numbers 344314681 thru 709,

Oasis

Mile 17

21-1/2
2L-1/2

Mile 28

NET/L 5

e ®
APPENDIX |
" Water Catchment
o
@
T7N, RI6W, NWi1/L 2
T6N, Rl4W, M/1/L 6
T6N, RI1LW  SW1/4 30
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\ APPENDIX 1.

GENERAL LOCATIONS OF PROPOSED AQUEDUCT-RELATED WILDLIFE STRUCTURES
STRUCTURES _ ' s
Aqueduct
Granite Reef - Game Crossing Deer Fenclng - Qasls . ' Water Catchment
: : S . ' T g .
Reach 5 . Fenced on both sides T3N, R1W, NEI/h4 25 T3N, ROW,. NEI/4 13\ .
: ' for entire length - T3N, RIOW, NW1/L4 26 T3N, R8W, NEI/4.19 s
1 farm bridge: T3N, Row, NEI/L 26 T3N, R8W, NEI/L 18
.2 livestock crossings. T3N, R8W,. MW/I1/L 31
Eagle Eye Rocad "
Saleme Road "
Aguila Road "
T3N, R9W, on the
line between
sections 25 & 26
T3N, R8W, on the
" line between
sections 30 & 31
T3N, R8W, SWI/LSE1/L4
section 32 .
Total crossings 9 ,
Reach 6 . T2N, R8W, NEI/4 9 Fenced on both sides T2N, RW, NWI/L 6 T3N, R6W, NEI/4 12 7 ._'
' o ' - NW1/4 10 for entire length . T3N, R7W, NEI/4 32 T3N, R6W, SEI/L 10% -
NWI1/h 1 - ' T3N, R6W, . NE1/4 19 '
NEV/L o} T3N, R&W, SEI/L 13 NW1/4 12
'T3N, R7W, NE1/L4 31 ’ :
NW1/L 32
SWI/L 27
NE1/L 26 ‘
SE1/4 24 , _ -

*Replacement for an existing catchment which will be eliminated by aqueduct.construction.




\ APPENDIX I

_ GENERAL LOCATIONS OF PROPOSED AQUEDUCT-RELATED WILDLIFE STRUCTURES o
' STRUCTURES | | - -l

Aqueduct

Granite Reef ~ Game Crossing Deer Fencing_ .. Qasis Water Catchment

Reach 6 Cont. T3N, R6W, NEI/4 19
: NE1/L 20
SE1/L4 16

SWi/k 15

SE1/4 15

SE1/L 14

SWi/zh 13

SET/L 13

Total crossings 17

Reach 7 T3N, R5W, NEI/L 18 Fenced on both sides _ T4N, R6W, SEI/L4 28
, sWi/h 8 entire length '
NET/B 9
SWizh 3
NET/L 2
TUN, REW, SEI/L4 30
Total crossings . 6

Reach 8 “TUN, RUW, SEI/L4 20  Fenced on both sides T4N, RBW, SEI/B .13 . THN, RAW, SWi/L 11 (if g
- o SE1/4 21 to Mile 131 T4N, R3W, SWi/L 10 TN, RUW, MNW1/L 36 diked)
Center 22 T3N, R3W, NWI/L 8
NW1/L 23 : NEI/L 3
T4N, RbW, SWi/Lk 13
TUN, R3W, NW1/4 17.
NW1/4 16
SEI/4 3
Total crossings 3




" GENERAL LOCATIONS OF PROPOSED AQUEDUCT-RELATED WILDLIFE STRUCTURES

139-1/4

Aqueduct
Granite Reef Game Crossing
Reach 9 : ‘ ' Mile 138
TSN, RIW, NW1/L4 21
swi/k 15
NWI1/4 14
Total crossings 5
Salt=Gila
Reach 1 All bridges indicated
on Salt-Gila Aqueduct
Maps (February 1968)%
Total crossings 20
Reach 2 : A1l bridges indicated

on Salt=Gila Aqueduct -

~ Maps (February 1968)

Total crossings 7.

*Map nﬁmbers 34L=314 -« 950 thru 956,

STRUCTURES
Deer Fencling | Oaiisx
. Mile 141
TSN, RIW, SWI/L 1b
' SEI/L 13

. T5N, RIE, NWI/4 15

Beginning of Reach 1
to 1-60/70/80/89
(both sides of
aqueduct)

TIS, R8E, SWI/L -3k

- TiS, RBE, NEI/R 10

APPENDIX 1

Water Catchment
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. APPENDIX |
‘ .GENERAL LOCATIONS OF PROPOSED AQUEDUCT-RELATED WILDLIFE STRUCTURES
STRUCTURES | | . L
Aqueduct- _ _ N
Salt=Gila _.__ ' game Crossing Deer Fenclng Qasis =  Mater Catchment
Reach 3 14 bridges indicated Highway 80 to end of  ThS, ROE, SEI/b 15  Ths, RIOE, sel/k 8 = (. ‘ |
on Salt=Gila Aqueduct Reach 3 (both sides : » T4S, R1OE, SWi/L 10 :
Maps (February 1968) of aqueduct)
T4S, ROE, NHI/L 9
T4S, R10E, SW1/4 18
ThS, RI10E, NW1/h 17
T4S, RIOE, NW1/Lk 16
Total crossings 18
Reach 4 : 8 bridges indicated Entire reach zboth ThS, RICE, N1/l 27 T5S, R9E, - SEI/L 36
on Salt=Gila Aqueduct sides of aqueduct) T6S, R9E, NE1/L4 3
Maps (February 1968) T6S, R9E, SEI/L 10
: T6S, ROE, NWI/L 16
T4S, RI0E, SEV/L 21 T6S, RIE, NWI1/h 21

Total crossings 9




