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PREFACE

Response to public comments on the Draft Environmental Impact Statement
(EIS) and continuation of planning on the Proposed Action have resulted in
several revisions that are reflected in the Final EIS. These changes include:

o A new plan (Plan g) was formulated in response to
requesting a plan that did not include Cliff Dam.
been incorporated throughout this EIS.

public comments
This decision has

o The decision was made to modify existing Roosevelt and Stewart
Mountain Dams rather than construct new dams. The summary of the
document has been changed to show this decision; and it has been
discussed in Section II.D. of the main EIS. The remaining
references in the text of the main document to New Roosevelt and
Stewart Mountain Dams have not been revised.

o A mitigation plan for Plan 6 was developed based on updated
construction and operation data.

o An environmental commitment section has been added.

o A final Fish and Wildlife Service Coordination Act Report has been
included in Appendix G.

Maps for the elements provided with the Draft EIS should be retained for
reference. The maps for the Verde River Dams Modifications element of Plan 9
are bound in the EIS.
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I.

SUMMARY

PURPOSE AND NEED FOR THE ACTION

(

A. Background

This environmental impact statement (EIS) describes and evaluates
the proposed construction and operation of the Regulatory Storage Division of
the Central Arizona Project (CAP). Construction of the CAP Regulatory Storage
Division was authorized by Section 301(a)(3) of the Colorado River Basin
Project Act (P.L. 90-537) of 1968. This feature of the CAP is being
investigated under the title Central Arizona Water Control Study (CAWCS).
This EIS is prepared to be used by the Secretary in reaching decisions
concerning total or partial implementation of the proposed action or
approiated alternative.

The CAP was authorized on September 30, 1968. Its principal purpose
is to furnish water for irrigation, municipal, and industrial use in central
Arizona and western New Mexico through the importation of water from the
Colorado River and conservation of local surface waters. Because of its large
size and complexity, the CAP is divided into several features serving separate
but interrelated functions. Six features, including the main aqueduct system
(Granite Reef, Salt-Gila, and Tucson Phase A) are currently completed or under
construction. Five remaining features, including the Regulatory Storage
Division, are in the planning stage.

An overall EIS was filed for the entire CAP on September 26, 1972
which committed the Bureau of Reclamation (Reclamation) to prepare
site-specific EIS's for individual CAP features. The six alternatives for the
Regulatory Storage Division described in this EIS address regulatory storage
of CAP water and flood control of the Salt and Gila Rivers through
metropolitan Phoenix.

The EIS also describes concurrent and coincident aspects of the
Safety of Dams (SOD) program. The 1978 Reclamation Safety of Dams Act (P.L.
95-578) directs the Secretary of the Interior to preserve the structural
safety of Reclamation dams and related facilities by performing modifications
that may be reasonably required. Since the construction and operation of the
CAP Regulatory Storage Division and SOD features will involve common timing
and locations, the purposes of both authorizing legislations have been
combined in the CAWCS.

The EIS is supported by 15 technical reports covering all aspects of
CAWCS planning, designs, public involvement, social and environmental impact
assessment, economics, and hydrological analyses. Supportin9 documents are
available for review at the Arizona Projects Office of the Bureau o~

Reclamation. Copies of the Final Environmental Impact Statement may also be
obtained from Reclamation by those requiring more detailed informdtion than is
presented in this summary.



B. Geographic Setting

The CAWCS study area encompasses approximately 13,400 square miles,
or 8,576,000 acres, in central Arizona, including portions of Maricopa, Gila,
and Pinal Counties. The entire Phoenix metropolitan area is located within
the CAWCS boundaries. Figure 1 shows the CAWCS study area. The population of
the area is over 1. 5 mi 11 i on people, a1most 90 percent of whom 1ive in
Maricopa County. There are six Indian Communities in the study area.

C. Purpose and Need

The alternative actions described in this EIS have three principal
purposes. These are:

1. . To increase the operating efficiency of the CAP through the
conservation of Salt, Verde, and Agua Fria River flows, and
through regulation of Colorado River water deliveries from the
Granite Reef Aqueduct.

2. To provide facilities and means to meet the flood control needs
on the Salt and Gila Rivers through the Phoenix metropolitan
area.

3. To provide for the structural safety of existing Bureau of
Reclamation dams on the Salt and Verde Rivers.

Construction of a regulatory storage unit for CAP water will improve
the operating flexibility and efficiency of the CAP and will allow the
importation of greater quantities of Colorado River water in years when it is
available. Hithout regulatory storage capacity the CAP system can be operated
only in direct response to demand, 1imiting the opportunity to effectively
manage the project's water and power resources. .

A series of floods through the Phoeni x metropolitan area between
February 1978 and February 1980 caused substantial damage in the form of
property damage, income losses, and emergency costs, and had severe impacts on
transportation and on people living in the flood zone. These floods
heightened public demands for flood control and flood protection.

Hydrologic analyses for the maximum probable flood (or Inflow Design
Flood - IDF) indicate that all six Salt River Project (SRP) storage dams on
the Salt and Verde Rivers have inadequate storage and/or spillway capacity to
contain and/or pass the !DF without overtopping. Such an occurrence could
jeopardize the safety of the dams. The potential overtopping or failure of
any of these dams is considered serious because of the potentially
catastrophic consequences which would result for Phoenix and other downstream
commun it ies .
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11. ALTERNATIVES INCLUDING THE PROPOSED ACTION

A. Alternatives Eliminated from Further Study

The CAHCS was initiated in July 1978. The study was conducted in
three stages, following a process of transition from a wide array of possible
solutions in Stage I to a single proposed action at the end of Stage III.

Curing Stage I and Stage II, individual "elements" were analyzed
which could provide CAP regulatory storage and/or flood control. Elements
which were evaluated and eliminated from consideration during the CAHCS are
shown in Table 1.

At the beginning of Stage III Reclamation widened the focus of the
CA.JCS to include SOD as a major objective. All "plans" (combinations of
elements) developed for Stage III analysis considered both SOD and CAVICS
purposes. These plans were evaluated on the basis of performance, cost, and
environmental and social impacts. Eight "candidate" plans resulted from this
analysis; two of these, Plans 4 and 5, were subsequently eliminated from
consideration.

B. Alternatives Analyzed in Detail

Plans 1, 2, 3, 6, 7, and 8, were analyzed in detail and presented in
the Draft EIS. In response to comments on the Draft EIS, Plan 9, a plan
without Cliff Dam was analyzed. In November 1981, the Secretary of the
Interior selected Plan 6 as the agency proposed action. His selection was
based on the strong local support for Plan 6, the functional ability to meet
statutory obligations required by authorlz tnq legislation, and the fact that
the severe impacts to the Fort McDowell Indian Community associated with some
plans were avoided.

A description of the six candidate plans follows:

1. Plan 1: Cliff + Modified Roosevelt + ~odified Stewart Mountain
Dams

lInder this pl an , Cliff Dam would be constructed on the Verde
River between Horseshoe Dam and Bartlett Dam (see Figure 1) and a new or
nod i f ied Roosevelt Dam would be constructed. Both dams would provide flood
control and CAP regulatory functions in addt t i on to SOD. New or Modified
Stewart Mountain Dam would be for SOD purposes only in all plans. This plan
would not connect directly wi~h the CAP aqueduct. Conservation space at Cliff
and Roosevelt Reservoi rs woul (1 increase CAP yiel d through water exchanges by
107,000 acre-feet (af) per year. Dedicated flood control space at Cl iff and
Roosevelt Dams would reduce the 200-year flood of 275,000 cubic feet per
second (cfs) to 92,000 cfs at Sky Harbor Airport and 100-year event to 55,000
cfs at the airport. Conceptual recreation plans for Cliff and Roosevelt
feature an increase in camping. picnicking, and boating facilities.
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Table 1

ELEMENTS ELIMINATED FROM CONSIDERATION

VERDE RIVER:

Tangle Creek Dam, Modified Horseshoe Dam, New Bartlett Dam

SALT RIVER:

Carrizo Creek Dam, Klondike Buttes Dam, Coon Bluff Dam, New Granite Reef
Dam, Rio Salado Low Dams, New Multipurpose Stewart Mountain Dam

AGUA FRIA RIVER:

Lake Pleasant Storage, Agua Fria Siphon Dam, Calderwood Butte Dam, North
Phoenix flood control dams

GILA RIVER, SANTA ROSA WASH:

Coolidge Dam, Florence Dam, Buttes Dam, Tat Momolikat Reservoir, Painted
Rock Reservoir

CHANNELS:

Granite Reef Dam to Country Club Drive, Country Club Drive to 35th
Avenue, 35th Avenue to Gillespie Dam

LEVEES:

Granite Reef Dam to Country Club Drive, Country Club Drive to 35th
Avenue, 35th Avenue to Salt/Gila Confluence, Salt/Gila Co nfluence to
Gillespie Dam

GILA RIVER CHANNEL CLEARING FOR CAWCS FLOOD CONTROL

WATER EXCHANGE WITH SALT RIVER PROJECT (SRP)

SRP REREGULATION

GROUNDWATER RECHARGE

4
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2. Plan 2: Cliff + Modified Roosevelt + Modified
Stewart Mountain Dams + Nonstructural Measures

This plan limits construction at Cliff and Roosevelt Dams to
that necessary for SOD purposes. Flood control, provided by the use of the
surcharge space at Cliff and Roosevelt in combination with nonstructural flood
damage reduction measures downstream would reduce the 200-year flood to
157,000 cfs and the 100-year flood to 150,000 cfs at the airport. Increased
water supply for CAP (16,000 af per year) could be developed by additional
water conservation at Roosevelt Reservoir. Because this is a limited
structural plan, additional recreational facilities would be provided. New
Roosevelt Dam is not being considered in Plan 2 since this is a SOD only plan,
and the existing Roosevelt Dam can be reconstructed for SOD purposes.

3. Plan 3: Confluence + Cliff + Modified Poosevelt
+ Modified Stewart Mountain Dams

Under this plan, a dam at the confluence of the Salt and Verde
Rivers (see Figure 1) would be constructed as well as Cliff, Roosevelt, and
Stewart Mountain Dams. Cliff and Roosevelt Dams would provide flood control,
new conservation space, and SOD. Confluence dam would be constructed for
regul atory storage purposes. Confl uence Dam waul d connect di rectly wi th the
Salt-Gila Aqueduct via a pumping plant and canal. Under this plan, the
200-year flood woul d be reduced to between 92,000 and 70,000 cfs and the
100-year flood to 55,000 to 50,000 at the airport. The CAP yield could be
increased by 163,000 af per year. Conceptual recreation plans include new
recreation sites for Confluence, Cliff, and Roosevelt Dams.

4. Plan 6: (Agency Proposed Action) New Waddell + Cliff
+ Modified Roosevelt + Modified Stewart Mountain
Dams

New Waddell Dam would replace the existing Haddell Dam at Lake
Pleasant on the Agua Fria River (see Figure 1). It would be constructer! for
regulatory storage and would provide dedicated operational flood control. New
Waddell would be connected to the CAP Granite Reef Aqueduct by a ci'nal with a
pumping plant. The CAP water supply would be increased by 137,600 af per
year. Flood control, additional water conservation, and SOD would be
provided at Cliff and Roosevelt. This plan would reduce the 200-year flood at
the airport to 92,000 cfs and the 100-year flood to 55,000 cfs. Conceptua1
recreation plans include additional sites at New Waddell, Cliff, and
RooseveIt.

5. Plan 7: New Waddell + Cliff + ~1odified Roosevelt + ~·10dified

Stewart Mountain Dams (environmental enhancement

This plan is the same as Plan 6, but would be operated to
emphasize opportunities for environmental enhancement. A portion of the water
supply generated at Cliff, Roosevelt and New Waddell Dams would be used for
recreation and fish and ~!ildlife conservation. Due to system losses for these
purposes, the increase in CAP water supply is 114,000 af per year. Recreation
plans are the same as for Plan 6.
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6. Plan 9: New Wadde ll + Verde River Dams Modi f i cat ions +
Modified Roosevel t + Mod if ied Stewart Mountain Dams

New Waddell Dam and Reservoi r would be construct ed and operated
as in Plan 6. The CAP water supply would be i ncreased by 115,500 af per year .
Flood contro l and additional water conservation would be provided at Roosevelt
Dam . Horseshoe and Bartlett Dams would be modified for SOD purposes. This
plan wou ld reduce the 200-year fl ood at the airport t o 215,000 cfs and t he
100-year fl ood t o 170,000 cfs. Conceptual recreati on plans include addit ional
sites at New Waddel l an d Roosevel t Reservoirs.

7. Plan 8: No CAWCS Action

, The No Action alternat ive provides the basel i ne against whi ch
all other plans are compa red (future-withou t-the project) ~ With this option ,
CAP would be constructed, but no CAWCS regul atory storage or flood control
wo uld be provided. SOD studies would, however, conti nue; SOD sol utions may
differ from the Cliff/Roosevelt comb i nat ion in CAW CS/SOD pl ans. Plan 8 also
incl udes the following ass umptions: Twelve br i dges in metropo l itan Phoenix
would be cons t ruct ed or modi f i ed by state and l ocal governments to withs t and
fl ows of 200,000 cfs. Floodplain , management would occur, including
enforcement of existing laws and regulations. Channelization around exi sting
facilities at the airport would be conducted . Limited channel clearing in the
Gil a River wou ld be undertaken . Flood warning systems would be improved .
Several control faci lities on area r ive rs wou ld be constructed . A Tempe Ri o
Salado Proj ect wou ld be impl ement ed; t he overal l Rio Sa lado concept was
assumed not t o be developed because it is dependent upon upstream flood
cont rol .

C. Comparative Analysi s of Alternatives

Twenty-one evaluation cl'i t er ia were devel oped duri ng t he CAWCS Stage
III to provide a framework for dete rmining which candidate pl ans were
app ropr ia t e f or consi deration as t he proposed action. Although al l of t he
cr i ter ia were cr itical t o the plan evaluation process, the CAWCS planning team
ident ifi ed the factors which most s igni f icant ly di scrimi nated among
alternat i ves, and aggregated them into the following categories: ' performance
(abil ity to meet CAI'/CS object i ves), economi cs , envi ronmenta 1 impact s , sori a1
impacts , and publi c acceptabi lity. Performance of the plans has been
cl i scussed in the earlier description of alterna tives . Publ i c acceptabi lity i s
discussed bel ow in Sect i on D. The envi ronmental, soci al , and economic impact s
of alternatives are presented in more deta i l in Chapt er IV.

Table 2 provides a comparat i ve display of the adva ntages and
di sadvantages of each plan relative to the signifi cant evaluat ion cr iter ia
identified by the CAWCS study t eam.

As shown i n Tabl e 2, Pl ans 1, 3 , 6, and 7 provi de high l evel s of
flood prot ect i on and solve dam safety problems . Pl ans ? and 9 al so solve dam
safety problems but provides l ess flood protect ion. Pl an 8 does not meet
object ives for fl ood protection, but it does provide for cont inued st udi es t o
develo p a plan t o make Salt and Verde River dams safe .

6
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Ta bh 2

COH PARATl VE EVALUATION OF PLANS

-,
!

J

Pl an 6
( No CAWCS
ec t t on )

pIli n 1

Pl a n 2

Pl an :3

Plan 6
( Age nc y
pr opos ed
a c t io n)

Plan 7

A<1 va n t a gc s

No pr o j ~~t -r eLat ~d c o s t
So p roj e c t -re l ated i mpact s t o Fort xctove l t

Ind i e n COJrgun i ty
No pr o j ec t-re lated impa ct s t o en da ng e red

s pec i e s , r i pa r ian b abita t , o r c u l t ural
r e s o ur ce s

Hod e r a t e pub lic suppo r t

Rela tivel y l ow coat
No i mpa c t s t o Fort McDowell In d i an

Commun i t y
High level o f fL ood protec ti on
Moderate inc r ease i n CAP YLeld
So l ve s d a~ safe ty p roble~

Modera t e pu bl i c s uppo r t

Lowe st cos t o f ~ I I ac lion p l a ns
Solves dam s afety proble ms
lb i-vact s to Forl xcro ve t I Indian

Cotnfluni t y
Insigni ficant i mpa c ts t o ~ndange re~

s pecie.
Pr ov i de s moderate i ncre a s e i n fl oo d

pr o t ec t Ion

Highe s t inc r ease i n CAP yield
High le vel o f fl ood protection
Sign i f i ca nt inc rease in powe r r ev enue s a nd

ot he r ec onomi c benefi t s
Pr ov i de s f1 ~xible CAP o pe ra t i on s
Prov ides r e I i eb l e water s u ppl y
Sign i f ic an t i nc r e as e i n la ke r e c reat i o n

Si gnifi c an t inc reas e i n CAP yield
Hi gh leve l of fl ood p rot ec tio n
Hi ghes t i nc r eaa e i n power r e venue s a nd

o t he r ~ conomic be nefi t s
Provides r e liable wa t er supp l y
Pr ovides flex ible CA P o pe ra t i on s
Si gnifi c ant inc re a e e in lake r ecreatio n
No impact! t o f o r t xcocee t t In d i a n

Commun i ty
Strong br oa d-based pub l i c s uppor t

Mode ra t e in c r e a s e in CAP yield
Hi gh l ev e l o f f l ood pr o tec tio n
Signi fi c an t increase i n power r e ve nue s

a nd · o t he r ec c noe i e bene f i t s
Pr ov i de s fl exi b le CAP op era t i o ns
Pr ov ide s r e li a bl e water a up pl y
Signifi c .an t incre ase in Lake r e c r e a e i cn
Pro v i d e s oppor t un i t i e s f or f is h and

wildlife e nha nc e roen t
Pr ov i de s op po r tun i t i e s fo r dev e I opee n r of

sa l t Riv lI;! r r",creat ion throuKh Phoen ix
~ impacts t o Fo rt Mc Dowell Indi an COll1lll.l n i ty
Mode ra h pub lic suppo r t

Di SOldvOlnta s es

No i nc r e ased flood p r o t e c t i on
!'b a ddi t i o na l wat e r supp ly be yond CAP

bas d i ne
Si gni fic an t l y t e ee pow r r e v enues tb lln

r e gulat or y storage p l an s
No fl nib i li ty in CAP- ope r ations
CaDI sde ty stud i es c ontinue

Le u re l i ab l e wate r suppl y than
regulatory storage plans

Si gnifi c a n t l y less power r ev enue8 and
o t he r e c onomi c be nef i t s t h an
regula t ory storage plan s

No fl e xib il ity in CA P o pe r a tion
Adverte i . pac t s t o e nda nse red

. pe c i e s ) r i par ia n ba b ita t, and
cu h u r .. 1 r esou r c e s

Io s i gni fiu n t inc r e a s e i n CAP yield
Le ss reliable va t er suppl y t h an

r egu la t o ry s tor a ge p l.ans
Kini..L power r eve nu e s a nd othe r

e co nomi c b e ne fi ts
NO fl e x i bil ity i n CAP ope r a ti ons
Advers e impa c ts t o r i pa r i a n ha bi t a t

a nd c u l tural r e s ourc e s
Hin i1llU1II pub lic support

Highe 't cos t of all act ion p Lans
seve r e i mp a c t s to Fort Mc Dowell

Ind ian COlllllUn i t y
Se ve re impacts to endangered s pe c i e s ,

ri parian habitat, a nd cu l t u r al
reecve cee

Se ve r e i_pacts t o s t r e am r ecre at i on
Potent ial fo r r e s e r vo i r e u t r op hi ca tion

u d de g r adation of wu er qu~lity

Mi ghty cen t rev e r e i al - d i v ide d publi c
s up port

High c os t

Advers e 1"pac ts to e ndangered sreci e~

habi t at and cultural rea our c e s*

High c ost
Adve r .e i mpacts t o e nd an g",r e d s pecie s ,

ri pa rian ha b i t a t . a nd c u l t u r a l
r~sourc l'! s

"'.Ieo pa r dy Bi o log i cal Opinion und er Se c t ion 7 of the End angered Species Act wa s issued by t he f ish a nd
Wildl i f e Se rv i ce f o r the Proposed Ac t ion .



Ta h l e 'L (c ont I nued )

COW'ARAfI VE EVA1.UAlION OF PT.A.x!;

P 'lan ~ Pru v ides reli abl e water su ppl y
~ i ~n i f Lcan t tnc r ee se i n po....e r r evenue

and other eco nomi c bene f i t s
Modcr Gte i ncr ea se in CAP yield
Si r n i fi c an t i nc re ases i n lake

r e c r ea t I on
No i mpact~ t o For t McDowel l I nd i an

Communit y
Reduced euvironmental i mpac t s

e

Di sadvan t ages

I~",cr l e vel of f lood protec t ion thao with
some of t he o t he r pl ans

Advers e impacts t o cu l t ur a l re sou rce s
Hi gh cos t
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Regulatory storage advantages are s t rongest with Pl ans 3 , 6 , and 7
because they in clude regulatory s t or age reservoirs t o prov ide in creased CAP
yield , added fl exibil ity in the opera t ion of CAP, and ene rgy management
benefits . Pl an 1 provides some increased y i e l d becau se of water exchange s but
doe s not have t he flexibility or energy manage~ent benef its tha t ·a r e
assoc i a t ed with a reservoir. Nai nly because of energy ma nagement
oppor t uniti es as soci at.e d with New Waddell Reservoi r , Pla n 6 provi des the
hi ghes t annua l economi c benefits of any pla n. Pl an 8 does not meet project.
objecti ves f or regula to ry s t orage .

Costs of t he ac tion alter nat i ves in r an k order f rom hi ghest to
l owest a re : Plan 3, 6 , 7, 9, 1, and 2. Pl an 8 has no construct ion cost.s a t
this t ime , but pl anning fo r dam sa f e ty would conti nue and ulti mately t he
sol ut ion cou l d involve dam cons truct i on .

Envi ronmenta1 impacts associ at ed with cons t ruct i on , ope ra t i on , and
ma in t enance are mos t. seve re with Plan 3 bec ause the pl an in cludes Confluence
Dam and Reservoi r . The reservoi r would i nunda te sens i tive habitat and area s
of human use, l eading t o severe trrpac ts t o endan ge r ed spec i es , riparian
habitat, perennial stream hab itat, stream re creation, wa t e r qual ity , and
cultural (prehi stor ic and histori c ) resources. Environmental i mpact s of Plan
6 include losses of riparian habitat and cult ura l re sources and adverse
impacts to the bal d eag le ; these same impact s wo uld occ ur with Plans 1 and 7,
which would also adversely affect endangered species. Plan 2 and 9 would have
lesser impacts to riparian habitat and cultural resources than Plan 6. Plan 8
would have no project related impacts, but the dam sa f et y solution found in
continued studies could result in impacts that cannot, be predicted at thi s
time.

Soc i a l impact s a re primarily the consequenc es of r e locat i on because
of land acqui si t i on f or dams and reservoirs. The most severe soc i a l impac t s
of relocat ion occur with Pl an 3 , which would requ ire t he rel ocation of t he
Fort McDowell Indi an Communi ty . rJo other pl ans would require t he relocation
of t he communi ty . With al l of t he act. i en plans , some res i dent s who curren tly
1i ve around the perimete r of Roosevelt Lake and e fa mil y who operate a ra nch
near Horseshoe Oal'1 on t he Ver de Rive r woul d be requi red t o relocat.f' . Al though
all ac t ion pl ans r equi re Rooseve lt Lake r elocat ions, Pla n 2 requi r es t he
f ewest numbe r of peopl e t o relocat f'.

Quan tif i ca t ion of i mpa cts i s pro vided i n Chapter IV , where the
i mpacts, effec t s, and mit i ga tion are s ummar i zed in Tabl es 4, 5, and 6.

O. The Pr opos ed Action - Plan 6

Pl an 6 has been se lected as t he agency propo sed ac t i on f or CAHCS
bec ause t.he pl an meet s proj ect obj ecti ves, has s t rong publ i c support, and does
not have many of t he severe soc i a l and environmen t a l impacts assoc i a ted with
Plan 3 . In pa r t i cul a r , Pl an 6 avoids i mpacts t o the Fort ~'cOo~lell I ndi an

. Communi t y whil e sti l l pro vid ing hi gh pprfor mance f or flood protecti on and CAP
,/ requl at ory s t orage . Hhil e Pl ans 1, 2, 7, and 9 a1so evo i d i mpac ts t o the Fort

McDowell Community, they do not perform as well as dces Plan 6. Plan CJ

reduces the impar. t s on r ip ari an vegetati on a rd has l ess f l ood control
benefits.
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Stron g, broad-based publ ic support for Plan 6 was ident i f ied by t he
CAWCS publ i c i nvol vement program i n Stage II I, and i ncluded suppor t of groups
who part i ci pated in publ i c value s assessment works hops, speakers at t hree
public meetings held in September 1981, commen t s received from response forms
i n a CAWCS publication , the CAWCS Governor 's Advi sory Committee, and the
Cent ral Arizona Water Conservati on Di str i ct.

In October 1981 , t he CAWCS planni ng t eam partic i pated in a
. "tradeof f " meet ing to review all avail abl e informati on on t he alternat i ves and

to f ormulate recommendations . Alternat ives were evaluated based on
performance, cost, economic benefits, publ i c accertabi1ity, engi neeri ng
feasibility , envi ronment al impacts , socia l impacts and impl ement ability. As a
result of t hese analy ses , the Arizona Projects Of fi ce of t he Bureau of
Reclamation recommended t hat Plans 1, 3, and 6 were appropriate for
considerati on as the proposed action . After reviewi ng the three recommended
plans, the Secretary of the Interior sel ected Pl an 6 as t he agency proposed
action i n November 1981, citing the plan's high performance , pu bl ic support,
and avoi dance of impact s to th e Fort McDowe l l Indian Communi ty .

At t he time of the Secreta ry's deci sion, both New and Hodified
Roosevelt and Stewart Mount ai n were included in the proposed action . After
techn ica l analysis and pub lic review, modified in bot h cases have been
selected as the ortion to be i ncluded in t he proposed action .

II I . AFFECTED ENVIRONMENT

A. General Descri pti on of CAWCS Area Signi f ica nt Re sources

1. BioloQical Resources

)

Six resou rce factors wi th i n the CAWCS area have been identified
as having import ance with res pect to acti on-rel at ed impact s:

1. Riparian/Wetland Bi oti c Communiti es
2. Other Ter rest r i al Biotic Commun ities
3. Perennia l Stream/Riverine Aquat ic Communities
4. Reservoir Aouat.ic Communiti es (Lakes and

Lacustrine Communi t i es ) .
5. Threat.ened and Endangered Plants and Wi ld li fe
6. Management and Speci al Use Areas

Ac reage and percent ranges of the majo r bioti c communit ies
occurring in the CAWCS study area are shown i n Table 3.

2. ~Iater Qual ity

The water qua lity of l ocal surface water sources in t he CAlKS
area is meas ured by concentra tions for 45 const i t uents i ncl uding a number Of
elements and compounds, fecal col i forms , disso l ved sol ids , and pheno l i cs , as
well as by measures of alkalinity, hardness , spec i f ic conductance, and sodium
absorption ratio . Safe level s of some constituents are prescri bed by law for
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Table 3

ACREAGE AND PERCENT RANGE OP
BIOTIC COMMUNITIES IN CAWCS AREA

Biotic Community

Temperate Uplands

Acres
Percent of
Study Area

including . Montane conifer forest,
Pinyon-juniper series, Oak-pine
series, Interior chapparal, Sonoran
savanna grassland

Riparian and Wetland Communities

including warm-temperate, tropical
subtropical, and riparian forests

Desert Uplands

including Creosotebush-bursage
series, Paloverde-mixed cacti
series, Saltbush series

Aquatic Communities

including lakes, rivers, and
reservoirs

Ruman Dominated Communities

including agricultural and
developed urban lands

11

1,167,000

59,000

5,957,000

75,000

1,318,000

13.6

.7

69.4

.9

15.4



various water uses; the l evel s of water quality constituents in s u rfac~ wa t er
sources in the CAWCS area vary considerably from season to season and f rom one
source to another. These local sources could be either improved or degraded
by regulatory sto rage mi xing.

3. Recreation

Significant water-rel ated recreati on resources and facil ities
are described as either stream-oriented or reservoir-or i ent ed. The
f ive-county region of Maricopa, Pima, Pinal, Gila, and Yavapai Counti es was
defined as the affect ed area to assess recreat ion impacts of CAVICS pl ans.
Existi ng recreat ion resou rces and faci li t ies in the f ive-county regi on incl ude
over 9,000 camps i tes, 11,600 picnic sites , 51 imp roved swimmi ng sites , 985
miles of fi shabl e stream, 34 miles of st ream suitabl e for tubing (rive r
f l oat i ng) , and 35,000 water surfa ce acres sui t abl e f or boati ng.

4. Cultural Resources

Prehistoric resources in the CAWCS area da te from t he area's
occupati on f rom about 11000 B.C. to t he adver t of recorded history in the
mi d-1600s A.D. Some of the more signifi cant sites in the study area refl ect
the highly-developed Hohokam traditi on and culture , and present an oppor t un ity
to examine different models for the development of complex social, po l i t ica l ,
and agri cultural systems. Larger archaeol ogic al sites are popular tourist
attract ions such as Tonto Nati ona 1 Monument, Ca sa Grande Nati ona 1 t-1 onument,
and Pueblo Grande Museum.

Hi storic resources i n the study area date from Arizona ' s
pre-territorial (to 1863) th rough territorial and statehood (after 191 2)
periods. Several of these sites, such as Theodore Ro osevelt Dam, have been
recogni zed as nati onally significant resources.

5. Social Resources

CA~JC S plans would affec t the communities, i ndi vi dua ls ,
famil ies, and busi nesses who are cur re ntl y subj ect to f looding along the Sal t
and Gil a River s t hrough metropo 1itan Phoenix, and t he peop 1e who wou l d be
rel ocated because of const ruct i on and rese rvoi r inundat ion associ ated with
alternative act ion plans.

B. Descr i pt i on of Affe cted Si t e Areas

1. Modif i ed Stewart Mountain Si t e Area

This site area i s ent i rely incl uded wit hi n t he Confluence s ite
area, and is descri be in Secti on 4.

2. Cl i f f Site Area

The Cl i f f Dam and Res ervoi r si t e area i s located on the Verde
River between Ho rseshoe and 8" rt1ett Dams . Al l of the 1and with i n the Cl iff
site area, with t he except [on of the KA Ranch ; i s owned and ma naged by the
U. S. Forest Se rvice , Tonto National Forest.
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Si gnifi cant bi ologica l res ources i nclude ma t ure
cottonwood-willow and mesquite woodlands, 20 miles of flowi ng st ream with
ass oci ated native and introduced fish speci es, and a bald eagle
(Federal-l is t ed enda ngered species) breeding area. Hors eshoe Reservoi r and
the flowing stream are used for recreat ional activiti es.

Cult ural resources withi n t he Cl i f f si t e area i ncl ude an
esti mated 1, 465 prehi stori c si te s composed of artifact scat t ers , pueb l o sites,
and severa l speci al feature s such as trash mounds . Nine s ignifi cant hi stori c
sites incl ude the Verde River Sheep Br i dge , which wa s placed on the National
Regi ster of Hi st oric Places in 1978.

There are no communi t i es i n the Cliff si te area, but the f amily
who l ives at the KA Ran ch would be reloca ted under CAHCS act i on plans .
App roximately 130 acres of pri me farmland are lo cat ed at t he KA Ranch.

3. Verde Ri ver Dams Modi f i cat ions Site Area

The Verde River Dams Modifica ti ons Site Area includes all of
the Cliff site area and t he Ba r t let t Dam and Reservoir area . All of the l and
within the Verde River Dams Mod ifications Site with t he exception of KA Ranch
is owned and managed by t he U. S. Forest Servi ce, Ton t o National Forest.

Biological resources are the same as those of the Cl iff site
area with the addition of 1 mile of flowing stream at Bartl ett Reservoir, one
of Arizona's major spor t s f i sheries, and an additional bald eagle breeding
area.

In addi ti on to t he cultural resources of t he Cl i ff site area,
an estimated 290 sites are predicted to be within t he area surroundi ng
Bart lett Dam and Reservoi r . There are three addi t io nal hist oric s ites.

Social resources are t he same as those at the Cliff site area.

4. Roosevel t Site Area

The site area surrounds the exis ting Roosevel t Dam and
Roosevelt Lake, t he largest la ke i n the study area . Most of the la nd i n t he
Roosevel t si te area i s puhlic ly-owned , and is managed by t he Tont o Nat ional
Forest f or recreat ion, grazing, and wildl i fe habi t at .

Important biol ogical resour ces i nclude IS mi l es of f l owi ng
st ream , sel f - sustai ni ng f i sher ies , a bald eagl e breeding area, a wa terfowl
refu ge , and a managed wil dli fe area . Stream and lake recreat ional resources
and facili ties are heavil y used.

Cultural resources are esttmat ed to incl ude 1,480 prehis to r ic
sites s imi l ar to si tes found in the CAWCS area in general. Of 57 signifi cant
hi stari c sites , the ROSt import ant i s Theodo re RooseveIt Dam, a ~Jat i ona1
Histori c Landmark.
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Four communities at Roosevelt Lake would be affected by CAWeS
a l ternatives. Some residents of Roosevelt Lake Estates, Rockhouse Farm,
Roosevelt Gardens East, and North Bay Fstates would be relocated under all
alternative action plans. Many of the residents of these communities are
retired and prefer to l i ve in a rural sett ing.

5. Confluence Site Area

The Co nfl uence site a rea is located around the confl uence of
the Salt and Verde Rivers approximate ly 25 miles northeast of Phoeni x. Lands
within the area are ma inly contro lled by public agenc ies and Indian
communities. Private hol dings inc lude several residentia l communities such as
Fountain Hil ls.

Biological resources include important ri parian and wet land
community types such as cottonwood-willow and mature mesquite forests, 31
miles of f lowing stream with native and introduced fish species, 3 bald eagle
breeding areas and as sociatect rreferred habitat, Yuma clapper ra i l
(Federa l -listed endangered spec ies) and several spec ies of Arizona specia l
status wil dl ife, and a cottonwood habitat rehabi litat ion site . The flowing
stream i s used intensi vely for t ubi ng , fis hing , and other rec reationa l
act ivities . .

About 265 prehi s t ori c sites a r e es t i mat ed to be present. These
a re genera lly much larger tha n s ites at t he ot her affected s ite areas and
include 13 ball cou r ts , fea t ur es indicative of l arge vi llages . The most
significant historic s ite of 97 significant sites in the Confl uence area i s
Fort McDowe l l .

The Fort McDowell Indian Community wou ld be affected by one
CAHCS alternative. Residents of this Yavapai I ndian reservation ' would be
rel ocated by dam construction. There are approximate ly 400 residents in the
conmunfty , which is highly cohesive and maintains t he traditional Yavapai
culture, rel igion, and customs. The reservation a lso contains
cormerc i a lly-mi ned sand and gravel resources and approximately 680 acres of
prime farm l and. .

6. New Waddel l Si t e Area

The New Haddell site area is located around y!adclell Dam and
Lake Pl eC'sant on the Agua Fria River approximately 45 mil l's nor thwest of
Phoenix . The l and in the area is ma i nl y controlled by state, federal, and
county agencies.

Tul e Cree k and Morgan City y1ash are perenn ie l streams in the
s ite area . There are no special use and manaqement areas in the site area.
Recreation re sources and fac ilities inc lude Lake Pleasant and Lower Lake
Pleasant, both used intensively by area residents, main l y for sai ling, fishing
and motorboating . The l akes are withir. Lake Pl easant Regional Park .
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Cultural resources include an estimated 120 prehistoric sites.
Eleven significant historic s i t es represeptative of agricultural, water
control, and transportati on activities are present .

No people in the New Wadde11 site area would be affected by
CAWCS plans. The area contains approximatel y 70 acres of prime farmland.

7. Downst ream Area

For purposes· of CAWCS analys i s the area affected by flooding is
considered the Salt and Gil a River f l oodplai n from the Granite Reef Diversion
Dam through metropolitan Phoenix to Gi l l espie Dam. Areas downstream of
Waddell Dam on t he Agua Fria Ri ver were not included in th is analysis but are
the subject of ot her flood control studies by the Corps of Engineers.

Biological resources in the downstream area include Yuma
clapper rail habitat, and st at e and federally-managed wildl ife areas .
The streams or lakes in the downstream area support various recreational uses,
including fi shi ng and nature study. While records of prehistoric .and histori c
sites exist for t he area, these s i t es are generally not identifiable or are in
poor condition due to previ ous floodin g.

Communities in the downstream area affected by flood control
provided by CAWCS alternatives are the cities of Mesa, Tempe, and Phoenix; the
Salt River Pima-Maricopa and Gila River Indian Communities and the Buckeye and
Holly Acres subdivision areas. Numerous infrastructure and transportation
networks and facilities are also located in the flood plain area.

IV. ENVIRONME NTAL CONSEQUENCES OF AL TERNATIVES

Tables 4, 5, and 6 provide a description of the · environmental
consequences of the alternati ve plans, focusing on the si gnificant resource
categories identified during scoping. These tables summarize t he analysis in
a la rge number of CAWCS support i ng documents, i nc l u d i n ~ Stage III MethodOlOg~

for Environmental Qual itv Assessment, Env ironmental 1m acts and Effects · 0
Plans 7 vols., Socia Impacts and Effects of CAWCS Plans, and
Economic s-Fi nancial Support i ng Document . .

A. Methodol ogy

1. Impact As ses smen t

The procedure for assessi ng i mpacts of the plans involved
aggregat i ng impact s of t he elements (Cliff, New/ Modi f ied Roosevel t ,
New/ ~:od ifi ed Stewa rt Mount ain, Confl uence, and New ~'adde 11 Dams and Verde
Ri ver Dams Modifications ) t hat compose the plans . The impact assessment
methodology consi sted of a ser ies of st eps whereby environmental conditi ons
wi t hout t he proj ect were compared t o cond iti ons with the project. The
measured difference between the two conditi ons f or a fa ct or (i. e.,
st ream-ori ent ed recreation) is t he impact . The baseli ne cond ition without t he
proj ect i s a projection of all the relevant environ mental factor s into the
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year 2000 . Thi s t uture-wi t hout condit i on would occur if there we re no project
action and is therefore t he condition css oc ie t cd with Plan 8 , t he No Acti on
Alternative. The condit ion th at would occur with each of the acti on
alternatives (Plans 1, 2, 3, 6, 7, and 9) was compared against this
future-witho ut condition to arri ve at the i mpact .

All aspects of projec t acti on were cons idered in assess i ng
i mpa cts, inc lud ing cons t r uc t ion , res e r voir i nunda t i on , operat ion/maintenance,
and se conda ry use .

2 . Ef f ect s Eval uat i on

While the i mpa ct is t he meas ured di f f e r ence between
future -withou t and future-with condit i ons for a f acto r, t he effect i s t he
i nterpreta tion of the s i gni f i ca nce of the impact . Effects were det ermined on
the basis of the impact 's di rec tion (benefi ci al or adve rse), duratinn
( shor t - t e rm or long- term), magnitude (deqree of change ) , and t he quality of
the affected resour ce. Benefi c i e1 ef f ec ts i ndi ca te tha t the quality of t hO'!
resource is improved; adverse ef fec ts indi cate the quality i s degraded .
Depending on the cha racterist ics of t he impact, one of t he fol lowing effect
level s has been as signed:

)

o

o

o

o

o

3.

I ns ign if ica nt (I) : sma ll, ephemeral change , usuall y affecting a
l ow-quality. r esource

Sig nif i cant Benef i ci a l (SIl) : ma.tor improvement in a cond it io n,
usually long- t erm and affec ting a hi gh-quali t y resource

Benef icia l Flag (BF): extraord ina ry benef icia l change in a
unique, pr otec t ed, or very high-qua lity resou rce

Signi f icant Adverse (SA) : major degradat ion of a cond i t ion ,
us ually l ong- t e rm and affecti ng a hi gh-q ua l ity resource

Adverse Fl ag (AF): extraordinarv adverse change i n a unique ,
protected , or ve ry high-qual ity resource.

Mitig ati on

Mit igati on measures shown on Tab le s 4 and 5 re presen t
mi t i qa t i on conce pt s which were deve l oped f or the i mpac t s in each of t he
resource area s . These conce pt s are workabl e mit i gat i on meas ures t hat cou ld
r educe or avoid impacts if tmpl emen ted , They a re conceptual, rather t han
spec i f i c , bec ause they were deve loped to app l y equall y t o tmpac t s of all
plan s . These concept ua l measur es were used for compa r ison purposes only.

After the select i on of Plan 6 as the propos ed ac tion,
Recl amation has developed and i s committed to a mi t iga t i on program.
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B. Impacts and Effects of Alte r nati ves

Si x resource ca t eqor ies are shown in the tables presented in thi s
chapter, as are the important f actors with i n each category which would be
affected by project actions . Resources determined t o be significant during
t he EIS scoping process are:

Biol ogical Resou r ces

- Wa t er Quali ty

Rec reat ion

- Cul t ura l Resources

- Soc i a l Resour ce s

Economi cs

Resources which woul d be af fe cted by projec t ac t io ns but were
determined not t o be signif i can t t o the cho i ce among t he alternat i ves are air
qual ity, aestheti cs, nois e, geo logy/ soils , and land res our ces. Impact s to
thes e resource s are not shown in the following tabl es, but are described in
the supporting document s Environmental Impacts and Effect s of P1ens, Volumes
1-7.

) 1. Environmental Consequences

Table 4 summar izes the env ironment al consequences of Pl ens 8 ,
1, 2 , 3 , 6, 7, and 9 . Environme ntal i mpacts and effect s are di s pl eve d f or
s ignif icant re source f actors, as are miti gation measures to reduce or avoi d
impacts where i mpacts are adverse . The unmit i C/ated and mi ti gated ef f ects ore
shown, separated by a sl ash (unmiti gated/mi t i gated ) .

2 . Soc i a l Consequences

Table 5 dis plays t he social impacts and effects of r e l oca t i ons
and of f lood reduction. Whe re app li cable , mi t i gati on mea sures a re descr ibe d
and the unmiti gated and mit iga t ed effects are shown. Soc i a l impact s and
effects of pla ns are descri bed in greate r detail i n t he suppor t i ng documen t
Socia l Impac ts and Effects of CAWC S Pl ans.

3. Economi c Consequence s

Economic cost s and ben ef i t s of pl ans are sh own in Table 6 . The
benef its measure the provis ion of energy management ( Plans 3 , n, 7, 9 ) , fl ood
cont ro l (all pl ans ) , recrea ti on (Pl ans 1 , 3, 6 , 7, 9) , water .supply (all
plans), SOD (all pla ns ) . Detail s of the economi c anal ysi s a re present ed i fl
Economics-Financial Support inq Document . Op t i ons f or Nf>~1 or ~1odified

Rooseve lt and Stewar t r':ountain Dams a re di spl ayed i n Table 6 . The
determi nat io n to modi fy exi s t i ng dams or const ruct new dams wi l l be bosed upon
the results of s t abil ity ana lys es and operat i ons s tud ies curren t l y bei ng
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conducted by Recl amation; t he environment al and social impacts and ef fects of
new or modif i ed St ructu res are near ly ide nti cal and will not, therefore, be
conside red i n the determi nat ion .
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Table 4

SUMMARY OF ENVIRONMENTAL IMPACTS AND EFFECTS OF PLANS

Plan 8
CAWCS No Action

Factors/Measures (Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7 Plan s:

BIOLOGICAL RESOURCES

Threatened/Endang~red
Plants and Wildlife

Loss of acres of pre- +300 -440 -430 -1,030 -440 -440 -170
ferred habitat in (2,260 acres in ·site
typical year (bald areas)
eagle in all plans
and Yuma clapper
rail in Plan 3)

Number of bald eagle 0 0 2 3 0
breeding areas with (5 breeding areas in
disrupted pr~uc- site areas. of which
tivity as a result 3 most productive
of loss of stream are at Confluence; 6
miles (see Perennial breeding areas in
Stream/Riverine CAWCS area; 13
Communities factor) breeding areas in

southwestern U.S.)

~
Conceptual Establish None proposed Establish Section 7 reason- Establish None proposed

~ Mitigation 230 acres 370 acres able and prudent 280 acres
preferred preferred alternatives will preferred
habitat habitat be implemented habitat

Typical Year Unmitigated/ SAil I AFIAF SA/I SA/I I

Mitigated Effect

Riparian/Wetland Biotic
Communities

Loss or gain of high -2.260 (9,970 acres -930 -900 -3.330 -1.140 -1,140 -740
quality habitat in in site areas)
typical year

Loss or gain of low- -90 (1.940 acres +420 +860 +1.040 +1,030 +1,020 +740
quality habitat in in site areas)
typical year

Total loss or gain of -2,350 (li,910 acres -510 -40 -2,290 -110 -120 0
acres of habitat in in site areas)
typical year

Conceptual Establish Establish Establish Establish Establish Establish
Mitigation 480 acres of 790 acres of 1.060 acres of 1.060 acres of 1.060 acres of 120 acres of

high quality high quality high quality high quality high quality high quality
habitat habitat habitat habitat habitat habitat

Typical Year Unmitigated/ SAlSA SA/SA AFIAF SAil SAlSA III
Mitigated Effect (on high
quality habitat)



Factors/Heasures

BI OLOGICAL RESOURCES Gont 'd

Pe rennia l Stream/
Riv e rine Communi t i e s

Loss of Miles of
perennial stream i n
typica l year

Change i n fl O\J
charac t eri s t i cs
of Salt and Verde
Riv ers

Plan 8
CAWCS No Action

(Fu t ur e Without Pr oject)

o
(1 0 miles i n s i te
areas; 137 miles
in CAWCS area)

No change
(on average , 106 days/
year < 50 cfs in Salt.
61 days/year < 50 cfs
in Ve r de ) -

Plan I

- 3

No change

Tabl e 4 (continued)

Pla n 2

+1

No change

Pl an 3

- 16

No change

Pl a n 6

+1

No ch ange

Pl an 7

- 2

Guaranteed
minimum flows
of 200 ets
in Salt aDd
Verde

PIan 9

o

No change

Conceptual
Mitigation

Typi ca l Ye a r Unmttig~ ted/

Mitigated Effec t

Reservoi r Aquatic
Communi t i es

Gain or l oss of sur
fa c@ acres of habi tat
i n typical year

o
(13,640 acres in
site areas; 30, 000
acres in CAWCS area)

None proposed

1

+400

None proposed

1

-360

Stream l os ses
not lll1Ugatable

APIAP

+3. 080

NORe proposed

1

+1.900

None proposed

s.

+3, 690

Non e Pecposed

1

+1 ,770

Gain of guaranteed
mini mum pooHa)

o
(no guaranteed
m1nimum pools
at SRP lakes or
Lake Pleasant)

o o +1 ndnimum
pool a~

Confluence

+1 minimum
pool at New
'Waddell

+2 minll1lUl!l 0
pools at Cliff and
New Waddell

Drawdown r a tes gr ea t e r
than 2 i nch e s / day
dur ing s pa-.m l ng
s easo n

No ch ange
( dr awdown r a t es 1. 3
in/day a t Roosevelt .
9.2 i n/da y at
Hor seshoe . 1.6 in/day
a t Lake Pleasant)

4.6 i n/ day
at Cliff
(d ecrease
f rOID cu r r e nt
cond i tion)

9 .2 i n / day
a t Cliff
( no change
f r om cu r r e n t
condition)

4.0 in/ d ay
at Cliff an d
2.6 i n / day at.
Confluenc.e
(increase
over cur r e nt
cond ition)

4.0 in/day
at Cl iff
and 4. 1
i n/day at
New Waddell
(incr ease
over curre nt
cond i t i on)

4.5 in/day
a t Cliff
and 4.7
i n/day at
New 'Wadde ll
(increase
over cur rent
condition)

4 .7 i ll/day
at Ne\'1
Waddell

Cllnc e pt ua l
Mitiga tion

None pr oposed None pec pc sed Reduct ion i n drawdovn r a t e s t o 2 in/day d~ring

spawning season

Typic a l Ye ar Unmi t i ga t ed/
Mitigated Ef f e c t

1 SAlsa SAlsa SAiaF sx/ sn
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Table 4 (continue d )

Plan 8
CAWC S No Action

Fac to r s / Me as ures ( Future Without Pr oj e ct)

WATER QUALITY

Cons t i tuents

Plan 1 Plan 2 Plan 3 Plan 6 Plan 7 Plnn 9

CAP water in l oeal Ave r ag e of 70.000 No change Annua l average o f 84 5.000 af o f SItP Annual ave r age of 25 . 000 af
s ys t ems a t l ocations at of SRP (Ve!:"de -f rom surface water mixed wi t h 2S0,OOO af of KCHWCDl l s ur face wate r
and t1aes chosen River) va t e r future- of CAP water a t Confluence s i te . 30- mixed witb 701,800 af of
by users . Lacd exchanged w/ CAP without 35% of SRP water treated for M&l use . CAP water a t Waddell s i t e .
sur f ace wate,r each year . condition . None of t he HQ{WCD#l water
ec c e ce e main ts..in Comparison of Changes i n Average Ver de treated f or HAl uses .
quality independent Water Sources. Rive r Concen t ratlonss Changes in Averase HCHWCDI I
of CAP inf luence . (../l ) (mg/l) Concentrat ionsa
CAP water known to Verde CAP Co 42 . 5 t o 6 1.4 (+44X) ( og/l )
have high l evels of Co 42 .5 85 .6 OCd 0 .00156 t o 0.001 00( -36X) Co 50.8 t o 84 .4 (+66X)
dissol ved org anics o Cd 0.00156 ( 0 . 000 286 T Cd 0.00619 t o 0.00550(- 11%) OCd ( 0 . 00300 t o 0 .000378(-87%)

T Cd 0 .00619 (0.00462 T F. 0. 192 t o 0.178 (- 7%) TCd ( 0 . 00 150 to 0 .00451 (+201%)
T F. 0. 192 0.159 Hard 212. t o 268 . (+26%) T F. 2.04 t o 0 .223 (- 89%)

Hatd 212 . 339. Na 30.4 t o 64. 0 (+1 11%) Hard 215. to 335. (+56%)
Na 30.5 101. o Pb 0 .00300 to 0. 00232(-23%) No 37.8 t o 105. (+178X)

o Pb 0.00300 0. 00144 T Fb 0 .0714 to 0.0580 (- 19%) o Pb 0.00200 t o 0.00146 (- 27X)
TPb 0.0714 0.0408 o Se 0.000750t o 0 .00174(+132%) T Pb 0.00425 t o 0.0396 (+832%)
o S. 0.000750 (0.00300 T Se O. OOO600to 0. 001 56(+l 60X) o Se ( 0 . 00 100 t o 0.00293 (+193X)

N T S. 0. 000600 ( 0 . 00279 S04 52.9 t o 165. (+2 12%) T S. (0 .00100 to 0.00273 (+173%)
~

S04 52. 9 309 . TOS 314 . t o 493 . (+57%) S04 85 .0 to 301 . (+254%)
TOS 314. 722. TOS 358. to 710 . (+98% )

After- exchange .aximum
concentra tions reach
new highs for numerous
cons tituents . Degrada t ion
of some SRP wate r during
period when only Verde
Rive r wat e r is no rmal l y
de Ilvered . Possible
short-term impacts to K&1
and ag r icul t ur a l users.
Short ex change pe riod
a f fec t s on l y 8% of SRP
surf ace wa t er .

After-m1x daxtmum SRP concentrations
reaeh new hi gh s f or numerous constit
uenta , All of SRP surface eaee r
degraded and possible i ncreased M&1
t r eatment eosts wi t h short- ter.
maximum CAP eon eentrat ions . Poss i ble
changes in agricul t ural ope ra t ion only
dur i ng period when Verde River wate r
is nOl'lll4lly de livered . High dis
solved organie l eve l s in CAP wat e r
reach WIl~e r creecaent, plants 101h ich
ot herwise would recei ve only SRP
ve.ee e,

Afte r .....tx marlmWl HQiWCDll
concentrations r each new
highs for nuaerous cons t i t 
uent s with no significant
effect on ag ricultural user s.

Concept ua l
Hitiga t1on

Typ i cal Year Unmitigated Effec t

!fone proposed

I

Not
applicable

No ef fect

None pr oposed

SA

None propos ed

I

None propos ed

I



Tabl e 4 (c ontinued )

factors /J.ieas ures

WAtER QUAL1TY Con ttd

Eut roph i cation

Plan 8
<:AWCS No Action

(Fu ture Wi t hout Project) Pl an l Plan 2 Plan J Plan 6 Plan 7 Plan 9

Potential for
eutrophi c co ndi
tions to occur in
reservoi rs which
s tore CAP Colorado
River water i n CAWCS
study a r eab •

Conce pt ua l
Mitigation

No Colorado River
water s cor-ag e
reservoir in s t udy
a r ea .

Same as Futur e Without Condition

Not appl icable -------

Conf l uence Reservoir ha s high poten
tial for eutrophication with high
pr obability for blue-green alga l
dominance. Probable aesthetic
impacts on Verde a r g In mo~t years .
Eutrophication provi des potential
fo r i nc r eased l e ve ls of dissolved
organics in Conf luence Re&ervoir
water .

Downst ream i mpacts mitig.t.able with
different di s i nfection pr oceas for
SRP H&l water .

New Waddell Reservoi r has l ow
to mo de r a t e potenti al f or
eutrophica t i on with no
proj ect.ed pr obl ems

NoDe proposed

Typical Year DnD1tigatedl
Mitigated Effec t

~ Sa l t Loading

----- No Effec t - --- - - SAI l I I

Increas ed amount of
dissol ve d s alts
impor t cd in
Color ado River
wate r .

Conceptua l
Mi tiga tion

Bas e l ine CAP i mports
av e r age of 1 ,020,000
t ons of diss ol ved
salts each year .

10.6% increas e
i n average
annual Import•.d
salt volume .

None proposed

1.6% i nc rease
in average
annua l imported
salt volume.

None propos ed

16 . 2% inc r eas e 1n average annual
i mpo r t ed salt vo l ume.

None proposed

13. 3% increas e
in average
s nnual iJRported
sa lt vo l ume .

None propos ed

11. 3%
i ncrease i n
a lle r a.ge
annual
imported
sal t volUllle

None pr oposed

Typical Year Unmit i gated l
Effect.

I I I 1 I

aprefix D means dissolved fraction while T means total recove rable. All va lues shown r oun ded t o t hr ee signifi cant f igures . Constitue nts shown on
t hi s table were selected t o s how S~ s1gniflca~t impa ct s ; a more complete list of con s t i t uents a nd t heir impacts is included in Chap ter IVB2.

bEutrophication potentials were computed using the Canfield and Bachman equations descri bed i n t he USBR Technical Memorandum t itl ed - Gui de l i nes for
Studies of PotentIal Eutrophication~ Denve r, Co., 1981. Risk of eutrophicat ion unde r norma l opera ting co ndi t i ons is bs sed on phos phorus con centration
which is assumed uniform ove r the s t udied area .

- '
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Table 4 (co n t i nued)

Factors/Me. asur~8

CULTURAL RESOURCES

Prehistoric Cul t ura l
Resources

Pl an 8
CAW CS No Action

(Fut ur e Without Project) Plan I Plan 2 Plan 3 Plan 6 Plan 7 Pl an 9

Number of Bites
destroye d by ccnaercc
tion activities!total
number of sites
potentially affected
in dam site ar~aRc

Acres of a r chaeologica l
deposits af f e cted

Effects Factor ( for
total sit es affected )d

o
s i t es 1n

site areas)

o
acr es of

deposits in site
areas)

13212, '4 2

4,272

-5,760

12! 2, 942

4 , 272

-4,747

156/3,208

12,01 5

-14,665

158/3,062

4 ~ 3 74

-S~887

5 3/36t)J

4688

-5 456

Conc.eptual
KitigstioD

Avo i ding r e sour ce; partial data recovery (e.g ., mapping s i tes , co l lec t ion of surface
arti facts ~ use of remot e sens i ng technique8~ t est excava t ions , ~rtial s i t e excava
tioRs); site prot ect i on (e . g . , fencing around Sl t~~ pollcing~ s ite monitoring.
enfo rcement of l aws aga i ns t vandalism). Compl e te mitigation of impacts not possible.

N
W

Uom! t!ga t ed !
Mitigated Ef fe c t

Historic Cul t ur a l
Resources

Number of sites des t roy
ed by c onstruction and
related act i vi t ies!
total number of s i tes
potential ly a f fected
in dam s ite a reasc

Effects Factor ( Ranr,e )d

o
(1 92 sites in
s ite areas)

APIAP

2./64

-73 t o - 320

APIAP

29/ 64

- 173 t o -370

AF/AF

731.0

-438 to -7 98

APIAP

3./7 3

-225 to -422

AF!AF

36/ 67

- 201 t o - 383

Conceptual
Mitigation

Avoiding resource; par t ial data recoveryj sit e prot oction; s i t a documentation (e.g.,
record ing surface ar chitecture or structural features); addi tional historical research.

Roosevelt Dl1lII and Verde
River Sheep Bridge impacts only
pa r t i ally mi t igable "

Unmitigated/
Mitigat~d Ef fe c t

A2IAP AP IAP

For t McDowell, Rooseve l t
Dam~ and Verde Riv er
Shee p .Br i dge impac t s on ly
par tially mltigable .

APIAP

Roosevelt Dam and
Verde River sheep
Brid~e impacts o~iy
pa r tiall y mitiga ble

APIAP

Roose velt Dam
im pac t s on l y
par tially
m~t 18able

APIAF

C.Af fe ct ed a reas inellde all r eservoir pool zone s pl us a secondary impa ct zone that extends approxi mat ely 1 mila beyond the maximum water
surface e l evat ion .

dThi s fac to r i ncorporates bot h the quality of the resource and the severity of the impact s. See St age III Me thodology f or Environmental
Quali ty Ass essment (Dames & Hoore ~ 1981) for details .



Fa ctor s / Me asures

RECREATI ON

St r eara-Or i e nt ed
Recrea tion

Plan 8
CAWCS No Action

(Fu tur e Wi t hout Project )

Tab l e 4 (continued )

Plan 1 Plan 2 Plan 3 Pl a n 6 Plan 7 Plan 9

co
~

Set loss or gain of
miles of pe r ennial
stream/l os s of tubing
miles in t ypi ca l year

Net 1 0 88 o r ga in i n
maximum a noua l rec rea
t ion days f or stream 
oriented ac t i vi t ies
i n typical year

Conceptual
Mitiga t i on

Typical Ye ar Unmitiga ted/
Mi tiga ted Effee;t

Reservoir-orient ed
Recreation

Net l os s or Rai n
in usable s ur f ace
acres in t yp i ca l
yea r

Net 1 0 8 8 or ga in i n
maximum a nnua l r ecrea
t ion days for r es e r voi r
or i ented ac t i vi t i e s in
typical year

010
(70 s tream ailes in
ei te areas ; 986 =i l es
in 5- count y r egion)

Ol D
(2~ 280~OOO s t r eam
oriented r ecreation
days i n si t e areas ;
8 . 236,000 in
~-county region)

a
(16 , 600 acres i n
s i t e a reAS ; 35. 000
i n 5-county region )

o
(822,000 rese r vo Ir
oriented rec r ea t i on
days 1n s I t e areas;
6, 479, 000 for 5-cQunty
regi on)

- 310

+5, 850

None pr oposed

I

+683

+610 ,520

+llO

+696

No ne pr opos ed

- 853

- 48 , 647

- 16/1 7

-1 ~ 504, 802

Loss of stream
mil e s no t
mi t lgatable

APIAP

+5, 243

+3,5 37, 383

+1/ 0

+7~ 992

None pr opos ed

I

+4,222

+1 , 066 , 005

- 2/0

+6~386

No ne proposed

I

+5 , 095

+1, 085, 8 73

ala

a

None propos ed

I

+4 , J:33

+8M , 000

Concept ua l
Mitigation

------------------------ ------- None pr oposed fo r this factor - - - - - - -------- - - ---- - - --- - - -

TypI ca l Year Unmit igated
Effect

SB I SB SB B' Od



Table 5

SUMMARY OF SOCIAL IMPACTS AND EFFECTS OF PLANS

N
m

Plan 8
-cAWcs No Action

(Fut.ur e Without
the Project)

Relocation of Indian People

For 374 Fort McDowell Indian Community
residents:

Normal incidence of physical and
mental health problems.
High satisfaction with way of life.
High levels of personal automony ,
High potential for increased
financial self-sufficiency.
High levels of extended family ties.
Nonnal incidence of family problems.
High community cohesion and viabl1i-cy.
High potential for increased tribal
economic self-sufficiency.
Moderate levels of tmemployment.
High potential for sustaining
Yavapai culture.

Relocation of Non-Indian People

For 596 Roosevelt La~e area residents:
Normal incidence of physical and mental
health problems.
High levels of personal automony.
High satisfac-cion with way of life.
High potential for financial
self-sufficiency.

Low levels of informal support networks
in all communities except Roosevelt
Gardens.

Low to moderate community cohesion in
all communities except Roosevelt
Gardens.
Community development likely to remain
at present low level.

Flood Damage Reduction

For 46,560 people living in the flood
prone areas by the year 2000 (condi
tions occur'with a 200-year flood of
275.000 cfs)

COMMUNITIES AFFECTEO:
Mesa, Tempe. Phoenix, Salt Rivet Pima
Maricopa Indian Community (SRPMIC),
Gila River Indian Community (GRIC)-,
Buckeye. Holly Acres:

Potential for inundation for 46,560
individuals. High probability for
large nUmbers of flood-related deaths.
Projected $87,292,000 in residential
property damage.

Temporary lifestyle disruption for
46,560 individuals subjected to
inundation by floodwaters.
Permanent changes in lifestyle
for majority of 525 sequential
disaster victims in Holly Acres.

Damages to roads dnd bridges
projected to be $15.800,000.
Transportation delay costs pro
jected to be $39,694.000. Air
and rail facility damages
projected to be $7,021,000.

Damages of $6,400,000 to power
facilities. >~275,OOO in
damages to treatment plants.

Temporary delays in telephone
service.

Business losse$ of $68,713,000;
combined with both short- and
long-term revenue losses. costs
could be in excess of $150
million.

Short- and long-term losses to
tourism.

Civil defense warning system
fully activated. Emergency
costs of $1,109,000.

No additional land available
for development.



Plan 1

Relocation of Indian People

Same as Future-Without conditions.

Table 5 (continued)

Relotation of Non-Indian People

IMPACTS
For 347 Roosevelt Lake area resddent.s e

Slight increase in incidence of physical
and mental health problems.
Substantial decrease in personal
automony.
Substantial decrease in satisfaction
with way of life.
MOderately reduced financial capacity.
Moderate decrease in informal support
networks.
Moderate decrease in community cohesion.
Substantial decrease in community
viability.

MITIGATION:
Relocate only those people who live within
the 200-year flood pool, with no relocation
of people in the IDF area.
Provide Forest Service land in the Roosevelt
Lake area for relocations. alloWing enough
apace so neighbors may relocate near each
othe r if they wi sh,
Provide monetary compensation for all
relocation expenses incurred by residents.
Provide special services to meet needs
that are unique to these communities.
Provide an accurate and reliable system
for disseminating information to residents
so that they are constantly informed about
relocation proceedings; provide a means by
which residents can participate in the
relocation planning process.

UNMITIGATED/MITIGATED EFFECT:
SAIl

Flood D~age Reduction

IMPACTS
For 46,560 people living in the flood
prone areas by the year 2000 (condi
tions occur with reduction of a 200
year flood to 70-92?000 cfs at airport):

Potential for inundation for less
than 100 indiViduals in Holly Acres
area.

Projected $602,000 in residential
property damage.

Temporary lifestyle disruption for
(100 individuals; permanent life
style disruption fot majority of
sequential disaster victims in
Holly Acres.

15 bridge crossings remain operable.
Damages to roads and bridges total
ling ($5,000,000. No significant
delays in transportation.

Damages to electrical transmission
towers and power lines would be well
below $1 million.

Possibility of delays in telephone
service for some. No delays in
delivery schedules of newspapers.
mail, etc.

Business losses totaling
$6,194,000; majority of damages
occurring to sand and gravel
operations.

No significant disruption to
tourist trade.

Emergency costs would be below
$60,000,

Approximately 3,563 additional acres
valued at $107,311,000 available for
higher urban uses.

MITIGATION:
Not required

UNMITIGATED EFFECT:
BF



Relocation of Indian Peop l e

Same as Futur e-Wi thout condit ions .

'.""-..--"',

Tab le 5 (continued)

Relocation of Non-Indian Peop le

I MPACTS
~ Roosevel t Lake area residen ts :

Sl igh t iacre4se 1n i ncide nce of pbysic al
and Gental health pr oblema.
Subs tantial de crea se in pe rsonsl
8ut o&ooy.
MOderat e decrease in sa t isfac tion
with way of l i f e.
Moderately reduc ed fina nci al ca pac i t y .
Moder ate decrease in informa l support
networks.
Mode r ate de creas e i n community cohesion
and alight decrease in soc i al organization.
Subst an tial de crease 1n potent i a l for
s us tained cOMBUoi ty Viabi li ty.

HlTICATlO N:
RelOcate on ly thos e peop l e who l ive withi n
t he 2DO-year f lood pool. wi t h no r e l ocati on
of peopl e i n t he IDY area.

UNMITIGATED/MITI GATED EFFECT:
SA/No effect

FlOod Damage Reduc t ion

IMPACTS
For 46.560 people living i n the flood
prone areas by t he year 2000 (con di 
tioRS occur with a reducti on of 200
year flood t o 157 . 000 cf s a t airport) :

Potent i al f o r i nund ation of approx
ima te ly 525 i ndividuals . Low pr ob
ab i l ity of f lood-rela ted deaths .

Projected $5 . 684, 000 in r es i de nt i a l
property damage.

Temporary l i f es t yle disruption for
525 i ndividuala inundated ; permanent
lifestyl e di s r uption f o r many sequen
t i al disas ter vic tims in Rolly Acres.

15 bridge crossings ~emaln operable.
Closure of al l dip c~os sings . Damages
t o r oads and br idge cros sings t otal
l i ng ) $5 , 000, 000 . No aignlficant
delays i n transportation.

Damages t otaling $1 ,500,000 t o
electrical t r ansmission t owers and
power lines. Appr oximately $80 ,000
in damage s to sewage and wa s t ewate r
treatment plants .

Temporary de l ays in t e l e phone
s e rvice i n some a reas. No delays
in delive r y s chedules of neWS
papers . mail . e tc .

Busine s s losses t otalling
$6 .977 .000; majority of damages
t o sand and gr ave l oper ations.

No s igni f i ca nt di s ruption i n touris t
trade.

Civil defense warning s ystem fully
activated . Eme r gency costs in excess
of $505 ,000 .

2.248 acres valued at $66. 026. 000
avail ab le for higher urban uses .

MITIGATION:
Not required.

UNKITlGATED EFFECT:
58



Relocation of Indi an Peo ple

Table 3 (continued)

Relocation of Non- Indian Peo ple Fl ood Damage Reduction

IMPACTS:
For 290 Fort Mc:Dove ll In di an Co.....mity Impacts an d effects same as Plan 1.
r esidents :

High incidence of physical and ment al
hea l t h pr ob lems which i s expec t ed t o
r esul t in i ncreased i l l ness and
IlIOr t.ali ty .
Ext~eme decli ne in lev@l& of personal
au tonomy.
Extreme de cr ease i n 9a t.i s£action with
way of 11 f e.
Subs tant i al de crease in potential f o r
s us t a i ne d f i na nc i al sel f - suffi ciency .
Substant i a l dec r ease in extended
family ties .
Subs t ant ial t ncreaae i n incidence s of
family pr oblems.
Ext r eme decrease in co umuni ty cohes ion an d
vi ability .
Substant i al decrease i n potent i a l f o r
tribal eco nomi c sel f - s uff i ci ency; s ub
s t ant i al i nc r eas e i n uneqployment .
Ext.reae decrease i n pot.ential t o
s us tai n Yava pai cul t ur e .

MITIGATION:
Relocate the en tire communi t y togethe r .
Pr ovide land of t he hi gh est avail a bl e
qual ity co nt iguoue t o t he r es ervation.
Monetary compensation sho uld cove r a l l
expend!rures ,
Provide for pa r t i ci pa t i on of the en t i r e
community in a l l decisioQs and plans .
Provide a system f or disseminating
information to residents .

UNMITIGATED/MITIGATED EFFECT:
AFfAF

~act8 and eff ects sa-a as Plan I .

Plan 6
(Agenc y Propose d
Action)

Same 3S Future~ithout condi t ions.

Same 8 S Fu~ure-Without conditions .

Impacts and eff ect.s s ame as Plan 1.

Impacts and effects same a s Pl an 1.

Impacts and effects same as Plan 1.

Impact. s and effects s ame as Plan 1.



N=

Pla n 9

Relo cat i on of Indian People

Same as Fut ure -Wi t hout co ndi t ions.

''-''

Tab l e 5 (cont i nued)

Rel oca t i on of Nan- I ndi an People

Impa cts and e f f ec t s s ame 85 Plan 1.

Fl ood Damage Reduct ion

IMP ACTS
Por 46 . 560 people l iving in the flood
p~one area s by the yea r 2000 (condi 
tione occur wi t h a reduc t i on of 200
yea r flood t o 215,000 cf s a t a i r po r t ) :

Po t enti a l for inunda tion of > 525
individuals. Low probability o f
flood-related dea t hs .

Pro jec t ed $18 . 954, 000 in r esidential
pr oper t y damage.

Tempor a ry lifestyle disrupt ion f or
>525 i ndivi dua l s inunda t ed; permanent
lifestyle disruption f or man y sequen
tial di s 8 E1 t er victims i n Holly Acres .

3 bridge crossi ngs remain ope r able .
Cl os ure of a l l dip c r os s ings . Damage
t o r oads and bridge cro8~ lngs t otal
l ing $9,100 . 000 . Si gnif i cant delay
in t r a nAportation.

Damages t otalling $4 . 800 , 000 t o
e l ec trical transmi s s i on t owers and
power lines . Greate r than $135 , 000
i n damages to sewage an d wast e~ater

treatm en t pl a nts .

Temporary de l ays in t e lephone
s e rvi ce 1n some areas. Delays
in del i ve ry schedules of newspa pers.
ma i l . e t c .

Bus iness losses t o t alling $21 . 761 , 000;
majority of damages t o sand ~nd

gr ave l opera t i ons .

Short-term disrup t i on in tour i st t rede,

Ci v i l de f ens e warn ing system ful l y
ac t ivated . Emergen c y co s t s In
exces s of $809 . 000

MITIGATION :
Not requir ed .

UNMITIGATED EFFECT :
B



Table 6

S~~RY OF 800 HOHIC COSTS AND BENEFITS OF PLANS

Total Construction Total Annua l Total Annua l Net Econoa.1c:
Plan Coat ($ Range )a Cos t ( $ RAnge )8 Benefi t s ( $) Bene f i t s ( $ Range ) a

ECO~<»'ICS

Plan 8 (No CAWCS Act i on) 0 0 0 0

Plan 1 694. 940. 000 58,06 0. 000 89,040 .000 30. 980,0 00
t o t o t o

874.230. 000 11, 300. 000 17. 740 ,000

Pl an 2b 541.570.000 41.870, 000 53. 310.000 11.440,0 00
t o to to

627.460. 000 48 . 210. 000 5.100. 000

Pl a n 3 1.116. 250. 000 93, 970 . 000 125, 970.000 32.000 . 000
t o t o '0

1. 295. 540 ,000 107, 200. 000 18 ,770, 000
~

0

Plan 6 (Age ncy Pr opos ed Act i on ) 978. 430, 000 82, 110 .000 174.290 ,00 0 91 , 580, 000
t o t o t o

1,157,720,000 95.9'0, 000 78, 350. 000

Plan 7 sarae as Plan 6 same as Plan 6 168 , 160. 000 85,450 ,0 00
t o

72, 220,000

Plan 9 931,790,000 76,0 30.000 143 , 089, 000 53, 829, 000
to t o t o

1 .111 ,0 80,000 89, 260, 000 60,169, 000

aCO s t s range from Modified Rooseve l t/Modi fied St ewar t Houn t a i n op t i ons to New Roosevelt /Ne w St ewa r t Mounta i n options .
Net economic benefits co r r espond tc t hese opt i ons.. Cos ts of plans woul d be alloca t ed among s eve r a l funding sources ;
f or this anal ys is 2 s ource s wer e assu~ed : Reclamat i on Safety of Dams Act and Colorado River Bas i n Project Act .

bNev Rooseve lt is no t inehJded in Plan 2.

~.
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I. PURPOSE AND NEED FOR THE ACTION

A. Background

Thi s envi ronmenta 1 impact statement (EIS) descri bes and eva Iuates
the proposed construction and operation of the Regulatory Storage Division of
the Central Arizona Project (CAP) by the U.S. Bureau of Reclamation.
Construction of the CAP Regulatory Storage Division was authorized by Section
301(a)(3) of the Colorado River Basin Project Act (P.L. 90-537) of 1968. This
feature of the CAP was investigated under the title Central Arizona Water
Control Study (CAWCS).

The CAP was authorized under P.L. 90-537 on September 30, 1968. The
primary purpose of the CAP is to furnish water for irrigation, municipal, and
industrial use in central Arizona and western ~Iew Mexico. Because of its
large size and complexity, the CAP is divided into several features serving
separate but interrelated functions.

To achieve compliance with the National Environmental Policy Act
(NEPA) of 1969, an overall EIS was filed for the entire CAP on September 26,
1972 (U.S. Bureau of Reclamation, 1972). This statement committed the Bureau
of Reclamation (Reclamation) to prepare individual site-specific EIS's for
major features of the CAP. Since that time six final EIS's have been filed by
Reclamation for individual features of the project: Havasu Intake Channel,
Havasu Pumping Plant, Buckskin Hnun ta i ns Tunnel (January 1973); Granite Reef
Aqueduct (January 1974); Granite Reef Aqueduct Transmission System (August
1975); Salt-Gila Aqueduct (Novemoer 1979); Tucson Aqueduct Phase A (July
1982); and Water Allocations and Water Service Contracting (ttarch 1982).
These features of the CAP are either completed or are under construction.
Remaining authorized features of the CAP, in addition to the Requlatnry
Storage Division, that are in the planning stage are Tucson Aqueduct Phase B,
Hooker Dam or a suitable alternative, Indian Distribution System, and Buttes
Dam and Reservoir.

The seven alternative plans for the CAP regulatory Storage Division
described in detail in this EIS address regulatory storage of Central Arizona
Project water and flood control of the Salt and Gila Rivers through the
metropol itan Phoenix area. The EIS also described concurrent and coincident
aspects of the Safety of Dams (SOD) program. The 1978 Reclamation Safety of
Dams Act (P.L. 95-578) directs the Secretary of the Interior to preserve the
structural safety of Reclamation dams and related facilities by performing
modifications that may be reasonably required. Since the construction and
operation of the CAP Regulatory Storaqe Division and SOD features will involve
common timing and locations, the purposes of both authorizing legislations
have been combined in the CAWCS.

A number of alternatives have been evaluated in the CAWCS planning
process which provide for the authorized Regulatory Storage Division and
include means to insure the structural safety of Reclamation dams operated by
the Salt River Prcj ec t (SRP). Based on the development and ranking of
preliminary plans, six "candidate" plans in the draft EIS, including a CAWCS
"no action" alternative, were identified. A seventh plan was included in this
document in response to public comments received on the Draft EIS.



The EIS is supported by 23 technical reports covering all aspects of
CAWCS planning, designs, public involvement, social and environmental impact
assessment, economics, and hydrological analyses (see listing in
Bibliography). Because of the magnitude and detail of information contained
in these documents, the EIS complies with the Council on Environmental Quality
(CEQ) regulations for incorporating material into an EIS by reference when the
effect will be to reduce bulk without impeding agency and public review of the
action. In order to present relevant information and to focus on major
issues, the EIS presents information from the supporting documents in a
greatly abbreviated manner and references appropriate documents where more
detail may be found.

B. Geographic Setting

The CAWCS study area encompasses approximately 13,400 square miles,
or 8,576,000 acres, in central Arizona, including portions of Maricopa, Gila,
and Pinal Counties. Figure I-I shows the study area. The entire metropolitan
Phoenix area is located within the CA~JCS boundaries. Portions of the study
area outside the metropolitan area are characterized by mountain ranges with
steep slopes and rugged topography separated by broad, gently sloping valleys.
The climate is marked by low annual rainfall, hot summers, and mild winters.
Vegetation and wildlife are typical of the southwestern Sonoran Desert.

Water in the study area comes from four major streams and their
tributaries supplemented by ground water. These streams are the Salt, Verde,
Gila, and Agua Fria Rivers. Several dams are located on these rivers
including six Salt River Project-operated dams on the Salt and Verde Rivers
wh t ch impound water for distribution to municipal, residential, and
agricultural users. The SRP-operated dams are Federally owned. Waddell Dam
on the Agua Fria River, stores water for agricultural use by Maricopa County
Municipal Water Conservation District #1 (MCMWCD#l), the owner and operator of
the facil ity.

The population of the area is over 1.5 million people, almost 90
percent of whom reside in Maricopa County. There are six Indian communities
in the study area: Fort McDowell Mohave-Apache (Yavapai), Gila River, Salt
River Pima-Maricopa, Ak-Chin, Gila Bend, and Papago. The aggregated
population of these Indian communities is just over 13,000.

Vast portions of the CAWCS area remain in their natural state,
unaltered or only slightly modified by man's activities. About 75 percent of
the area is rangeland. Agricultural lands, urban built-up lands, forest
lands, barren lands, water bodies, and wetlands comprise the remainder. About
70 percent of the lands in the area remain in public ownership or are Indian
reservations.

The CAL,CS area is a major center for economi cacti vity in the
Southwest. Leading factors in the area's economy are manufacturing, mining,
tourism, retail trade and services, government, and agriculture. Over the
last twenty years, the Phoenix area has experienced unprecendented growth due
to heavy immigration. .
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C. Purpose

The alterna tive actions descri bed in t hi s EIS have three pri nci pa l
purpo ses . Thes e are:

1. To inc rease the ope rat ing effic iency of t he CAP t hr ough the
conservation of Salt , Verde, and Agua Fri a Rive r flows, and
through regulat ion of Col or ado Ri ve r water deliverie s from the
Granite Reef Aqueduct .

2. To provide facilities and means to meet the flood control needs
on the Salt and Gila Rivers th rough the Phoeni x metropolitan
area.

3. To provide f or the st r uct ura l safety of existing Bureau of
Recl amation dams on the Salt and Ve rde Rivers .

In addit ion t o these major pro j ect purpose s, severa l planni ng
obj ect i ves were adopted t o aid in deve 1opi ng and eva1uat i ng plans . These
incl uded, among ot her t hings, opportun it ies for f i sh an d wil dl ife enhancement,
potentia l for rec rea ti onal deve lopment and enhancement , opportuni ties fOI'
hydroe1ectri c power producti on , oppor tunit i es t o improve t he management and
protec tion of ope n spac e and t he potent i a l f or mu lti -purpose proj ects such as
t he Rio Sal ado concep t , and protecti on of unique archaeological and his torical
resou rces i n the CAWCS s t udy area . . These obj ec ti ves a re addres sed either i n
t he design of the alte rnative pl ans or in initiatives for impact mitigation .

D. Need

I. Regul atory St orage

Construct i on of r egul at ory s t orage unit for CAP water would
i mp rove the oper at i ng fl exibi lity and effi ciency of t he CAP and wou l d allow
the i mportat ion of greater quant i ti e s of Co lorad o Ri ve r water i n yea r s when i t
i s availabl e . Without r egu latory storage ca pac ity, t he CA P sys t em coul d be
operat ed only in di rec t r e sponse t o demand. The dema nd f or wa t er is grea test
dur i ng t he summer and during the dayt i me hour s . If r egulatory s torage s pace
i s avai la ble, water could be pumped and s t ored , i r r especti ve of demand , during
of f - peak periods for del ivery during peak per iods .

A maj or advantage of flexibl e operati on of the CAP system i s
more efficient energy management . With regul at ory storage, water could be
pumped durin g of f -peak peri ods (for example, at nigh t or during t he winter )
when energy is l ess va l uab le . The benef i t re sult ing from t his energy
mana gement wo ul d be t he abi l ity t o use surp l us power not needed fo r CAP
pumpi ng t o meet peak l oad s of ot her powe r produce r s , suc h as ut ility companies
(see Economi cs-Fi nanc i al Supporting Document , US BR, I98 2d).

Reg ula tory s t ora ge woul d increase th e effi c iency ( i nc rease
water yi e l d) of the CAP system dur in g ye ars when the l ocal rive rs have
sur pl uses or the Colo r ado Rive r suppl i e s a re above normal , and duri ng poss i ble
i nterrupt ion s in t he system su ch as power failure s . In t he event of the
lat t e r occur rences , water from regu l ato ry s t or age coul d continue to be
de livered to at l east part of the sys t em. During the supp l y surp luses,
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regulatory storage would allow for storage and use of water which would
otherwise be spilled and wasted.

2. Flood Control

Flooding of the Salt and Gila Rivers has been a problem in the
Phoenix metropolitan area since its early settlement. Host recently, a series
of floods caused substantial damages in the form of income losses, emergency
costs, and property damage. Severe impacts on transportation and on people
living in the flood zone also resulted. Monetary damages resulting from the
February 1978 floods were estimated at $31 million, with damages from the
December 1978 and February 1980 floods set at $46 million and $64 million,
respectively (U.S. Army Corps of Engineers, 1979a,b; 1981a). These floods
created strong public and private-sector demand for flood control on the Salt
River.

The worst of these floods in February 1980 peaked at 170,000
cubic feet per second (cfs) through Phoenix. By comparison, the U.S. Army
Corps of Engineers (Corps) has calculated the flow for a 200-year event under
present conditions as 275,00U cfs. The 100-year event would have a flow of
215,000 cfs.

3. Dam Safety

Hydrologic analyses based on revised calculations for the
maximum probable flood (in the CAWCS this is the Inflow Design Flood or IDF)
on the Salt and Verde Rivers indicate that all six SRP storage dams have
inadequate storage and/or spillway and outlet capacity to contain and/or pass
the IDF without overtopping (see Hydrology Supporting Document, USSR, 1982h).
Such an occurrence could jeopardize the safety of the dams. The overtopping
or failure of any of these dams is considered serious because of the
potentially catastrophic consequences which would result for Phoenix and other
downstream communities.

The Reclamation Safety of Dams Act provides for the least cost
solution to solve SOO problems on existing dams. Further information on dam
safety requirements and possible solutions on the Salt and Verde Rivers is
contained in Safety of Dams Supporting Document, (USSR, 1982c).
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