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II. ALTERNATIVES INCLUDING THE PRO POSED ACTION

A. Alternatives El imi nat ed f rom Further Study

The CAWCS was i ni ti at ed in July 1978 t o develop and evaluate
alternat ives for regulatory st orage of Central Arizona Proj ect (CAP) water in
centra1 Arizona and f lood control of the Salt and Gi 1a Ri vers t hrough the
Phoeni x met ropol itan are a. Safety of the Bu reau of Recl amati on dams on the
Sal t and Verde Rivers was also included as a major objective of t he CAWCS.

The study was conducted in three st ages , fo11 owi ng a process of
t ransit ion f rom a wide array of possible sol ut ions in St age 1 t o a si ngle
proposed acti on at t he end of Stage I II . This process is descri bed i n deta il
in Plan Formulat ion Support i ng Document (U SBR, 1982g ).

1. Sta ge I Alte rnatives

Initi all y i n Stage I, 34 separa t e e lements were i dentified
wh ich s ingly or in combi nat i on could provi de t he two mai n CAWCS purposes of
flood control and regulat ory storage. The elements were examined at an
i nitial level of study to determine their effectiveness, and 20 el ements were
recommended for more det ail ed study in Stage II, largel y on the basis of site
suitability, location, and cost. The results of t he Stage I analysis are
displayed in Table II-I.

2. Stage II Alte rnatives

Some of the el ements carried into Stage II were "competing";
this means that two or more elements provided essentiall y the same function in
different l ocations. Therefore, the first step in St age I I was to scree~ the
competing elements to identi fy the best t o be used in f orming systems which
coul d provide both regulatory st orage and fl ood control. The results of the
screening were as foll ows :

o

o

o

Three sites were screened primaril y for flood cont rol on the Verde Ri ver:
New Horseshoe Dam Cl i ff Dam which would be locat ed 6 miles downstream
f rom the exis t i ng Hors eshoe Dam and Hew Bartl ett Dam . The analysi s
showed t hat the New Horseshoe site wa s clearly i nfer ior to New Bart lett
in terms of envi ronme nt a l impact. However , t he cost for New Bartl ett was
over twice that of ot her el emen t s . Cl iff Dam was comparabl e to New
Horseshoe i n cost and bette r in terms of envi ronment a1 impact.
There fore, Cl i ff Dam was selected f or use i n formi ng systems.

The two si t es t hat were investigated for fl ood cont rol and/ or regulatory
sto rage at the Sa l t/Verde confluence were Confluence Dam and New Grani t e
Reef Dam, 4 mi les downst ream. New Granite Reef Dam was el imi nate d
because geology and cost signi f icantly fa vo red the Confl uence s i t e , whi le
env ironmental and soci al impacts were essent ia l ly the same at both si tes .
Th ree channel ization el ement s were st udi ed: channels on the Sal t Ri ver ,
l evees on t he Salt and Gi la Rivers , and greenbelt are as constructed with
the Sal t River levee sys t em. Th e screening i ndi cated that t he elemen t s
were s imilar except for cost . On the basi s of cost , le vees were selected
for forming syste ms .
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Table II-I

STAGE I RESULTS OF ELEMENT EVALUATION

Purpose Further Study

Element Flood Control CAP Storage Warranted Unwarranted

VERDE RIVER
Tangle Creek 0 0 0

Modified Horseshoe 0 0 0

Cliff 0 0 0

New Bartlett 0 0 0

SALT RIVER
Carrizo Creek 0 0

Klondike Buttes 0 0

Modified Roosevelt 0 0 0

Coon Bluff 0 0

Confluence 0 0 0

Granite Reef 0 0 0

Rio Salado Low Dams 0 0

AGUA FRIA RIVER
Lake Pleasant 0 0

New Waddell 0 0

Agua Fria Siphon 0 0

Calderwood Butte 0 0

North Phoenix Dams (for CAP) 0 0

GILA RIVER, SANTA ROSA WASH
Coolidge 0 0

Florence 0 0

Buttes 0 0

Tat Momolikot 0 0

Painted Rock Reservoir 0 0

.~.



Table 11-1 (Continued)

Purpose Further Study

Element

CHANNELS

Flood Cont r ol CAP Storage Warranted Unwarranted

Granite Reef to Country Club 0 0

Coun t ry Club to 35th Ave. 0 0

35t h Ave. t o Gillespie Dam 0 0

LEVEES
Granite Reef t o Country Cl ub 0 0

Country Club t o 35th Ave. 0 0

35th Ave. to Salt-Gila Confluence 0 0

Salt-Gila Confluence to 0 0

Gillespie Dam

CHANNEL CLeARING 0 0

WATER EXCHANGE WITH SRP 0 0

SRP REREGULATION 0 0

NONSTRUCTURAL MEASURES 0 0

GRO UNIMATER RECHARGE 0 0 0

NO ACTION 0



o Several sHes not located on the Salt or Verde River were considered
primarily for regulatory storage: New l~addell Dam on the Agua Fria
River, use of existing storage in Lake Pleasa nt behind the existing
Waddell Dam on the Agua Fria River, Buttes Dam on th e Gil a River,
Flo ren ce Dam on the Gila River aod Tat Momo likot Dam - an existing flood
control dam on Santa Rosa Was h. The analys i s showed that on the bas is of
site suitability, cost and environmental /social impact , si tes on t he Ag ua
Fria River were preferred; therefore, t he elements on the Gila Ri ver and
Santa Rosa Wash were e1imi nated . Compar i son of New Wadde 11 and Lake
Pleasant storage iodi cated that whi le Lake Ple asan t storage was less
costly and had l ess environmen t al impact , Ne~1 Waddell was pref e r red on
the basis of bett er reg ul atory storage perfo rmance and the potentia l to
provide other benefit s such as recreation and incidental fl ood control .

Table 11-2 shows the Stage ' II el ement screeni ng resul t s .

Du ring Stage II, the feasi bility of modifying existing Roose ve l t Dam was
quest i onable. As a result, New Roosevelt Dam was added for flood control,
SOD, and CAP storage on the Salt River. A New Stewart t10untain Dam was also
added, for the same purposes.

The rema ining elements were combined into 13 systems wh ich provi ded 1)
SALT OR VERDE RIVER CONTROL: 2) SALT AND VERDE RIVER CONTROL; 3 ) DOWNSTREAM
PROTECTION; 4) a combination of upstream control and downstream prot ect i on; 5)
LIMITED STRUCTURAL (taki ng advantage of exi sting structures); or 6)
nonstructural flood damage reduction measures. The "No Action" alternative
wa s included as well. The Stage I I sys t ems are displayed in Table 11-3. The
analysis of systems on the basi s of performance, dam safety, economics , social
and envi ronmental impacts, and institutinnal const ra i nt s resulted in the
elimination of several alternatives:

)

o

o

o

Large levees were el iminated due to excessi ve cost and the lac k of
positive envi ronment a l / soc i a l benef i ts t o offset the hi gh cost . However,
the opt ion to use small, l ocal levees where j ust i f i ed was retained.

Underg round storage wa s el iminated because of diffi cul t operation
assoc i at ed with in stituti onal and l egal problems and because of energy
dependency . Howeve r, gro und wate r re charge was reta i ned as poss i b1e
mit igat i on fo r SRP Reregul at i on water l os se s and also as a possib le
method of conserving flood wat ers.

Wate r exchange with t he exi s t i n9 SR P darn s f or r egu1ato ry s t orage was
el imi nated on t he basis of low performance, i ncrea sed dam safe ty ris ks ,
and pot ent i al adverse envi ronnent al Zsoci aI impact. However , t he opti on
was re tai ned to exchange water with SRP i f new wate r conse rvation space
was provided in ups tream reservoi rs.
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'fable 1I-2

STAGE 11 RESULTS OF SCREENING FOR COMPETING ELEMENTS

Purpose Further Study

Element Flood Control CAP Storage Warranted Unwarranted

VERDE RIVER
New Horseshoe Dam 0 0 0

Cliff Dam 0 0 0

New Bartlett Dam 0 0 0

SALT RIVER
New/Enlarged Roosevelt Dam 0 0 0

New Stewart Mountain Dama 0 0 0

CONFLUENCE
Conf Luenc e Dam 0 0 0

Granite Reef Dam 0 0 0

SRP REREGULATION 0 0

CHANNELIZATION
Channels 0 0

Levees 0 0

Phoenix Greenbelt 0 0

NONSTRUCTURAL MEASURES 0 0

OFF-SALT/VERDE REGULATORY STORAGE
New Waddell Dam 0 0

Lake Pleasant Storage 0 0

Buttes Dam 0 0

Florence Dam 0 0

Tat Momolikot Dam 0 0

UNDERGROUND STORAGE/
GROUNDWATER RECHARGE 0 0

WATER EXCHANGE lHTH SRP 0 0

NO ACTION 0

~ultipurpose



Table II-3

STAGE II SYSTEMS

CONCEPT 1 SALT OR VERDE CONTROL

lA Cliff Dam
IB Enlarged/New Roosevelt Dam
lC New Stewart Mountain Dama

CONCEPT 2 SALT AND VERDE CONTROL

LA Confluence Dam
28 Cliff Dam + Enlarged/New Roosevelt Dam
2C Confluence Dam + Enlarged/New Roosevelt Dam
2D Cliff Dam + New Stewart Mountain Dama + New Waddell Dam

CONCEPT 3 DOWNSTREAM

3 Phoenix Levee + Gila Levee + New Waddell Dam

CONCEPT 4 UPSTREAM/DOWNSTREAM

4A Enlarged/New Roosevelt Dam + Phoenix Levee + Gila Levee
4B New Stewart Mountain Dama + Phoenix Levee + Gila Levee

CONCEPT 5 LIMITED STRUCTURAL

SA SRP Reregulation (without modifications) + Underground Storage/
Groundwater Recharge

58 SRP Reregulation (with modifications) + Underground Storage/
Groundwater Recharge

CONCEPT 6 NONSTRUCTURAL MEASURES

6 Nonstructural Flood Damage Reduction Measures + SRP Exchange

~ultipurpose
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3. Stage III Alternatives

At the start of Stage III, ten elements remained for
combination into plans for the most detailed level of study. These elements
were:

Cliff Dam
New/Modified Roosevelt Dam
Confl uence Dam
New Stewart Mountain Dam (multipurpose)
New Waddell Dam
SRP Reregulation
Groundwater Recharge (as mitigation for water losses with SRP
Reregul ation)
Water Exchange (with new upstream storage only)
Limited Local Levees
Nonstructural Measures

Concurrent with the CAWCS, the Bureau of Reclamation had been
conducting a study of Safety of Dams (SOD) on the Salt and Verde Rivers. SOD
considerations became increasingly important in CAWCS plan development.
Therefore, at the outset of stage III, Reclamation widened the focus on the
CAWCS to include SOD as a major objective. All plans developed for Stage III
analysis considered both SOD and CAWCS purposes.

With the inclusion of SOD, over 100 possible plans were
developed. Since the two studies were under separate authorization, and
either portion of a plan could be delayed, plans were developed in which 1) a
joint SOD/CAWCS solution could be implemented; 2) a CAWCS solution could be
implemented first with SOD delayed; or 3) there was no CAWCS action and SOD
studies continued. A complete list of plans developed is contained in Plan
Formulation Supporting Document (USBR, 1982g). The plans were screened on the
basis of performance, cost, and environmental/social impact to reduce the
number of alternatives for detailed analysis. As a result of the screening
and further analysis:

o

o

Cliff and New/Modified Roosevelt Dams were included in all candidate
plans for SOD purposes, because 1) these large upstream structures could
suppress flows to a level which 1imited the need for major modifications
at downstream structures, and 2) CAWCS and SOD solutions could be
combined in each of the structures.

New (enlarged) Stewart Houn ta i n Dam was eliminated from further
consideration as a regulatory storage and flood control element due to
high cost. Reconstructed Stewart Mountain Dam was included in all
candidate plans for SOD purposes only.

SRP Reregulation was el irninated because, with Cl iff and New Roosevelt
Dams as the CAWCS dam safety solution, incidental flood control at a
level comparable to SRP Reregulation could be obtained without the
institutional problems and water loss associated with dedicating flood
control space in existing SRP Dams.
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Ei ght "candidata" pl ans res ul ted from t hi s analy sis :

Plan 1

Plan 2

Plan 3

Plan 4

Plan 5

Plan 6

Plan 7

Plan 8

Cl iff + New/Modified Roosevel t + Reconstructed Stewart Mo untain Dams

Cl i f f (SOD only ) + New/Modified Roosevelt (SOD only) + Reconstructed
Stewart Mount ain Dams + Nonstructural Measures

Confluence (CAP storage only) + Cl iff + New/Modified Roosevelt +
Reconstructed Stewart Mountain Dams (concurrent construction)

Confluence (CAP storage and flood control) with a large service
spillway + Cliff (SOD only) + New/Modified Roosevelt (SOD only) +
Reconst ructed Stewart Mountain Dams

Same as Plan 4 but Conf l uence has an emergency spi l lway and a sma l l
servi ce spil lway

New Waddell + Cl i ff + New/~lodif i e d Roosevelt + Reconstructed St ewa r t
Mountai n Dams

Same as Plan 6 but with emphas i s on opportuniti es for environmental
enhancement f rom water development

CAWCS No Act ion and cont i nued SOD st udi es

)

In September 1981, Pl ans 4 and 5 were eliminated from consideration
because the benefits derived from th e pla ns were no t suffi cient to offset
their hi gh cost and adverse social and environmental impacts. A mo re detail ed
di scussion of plan development and se le ct ion is contained in Plan Formula t ion
Su ortin Document (USBR, 1982g) , and is al so presented in Reclamation' s
Stage III Report USBR, 1982i).

B. Al t ernatives Analyzed in Deta i l

Du ri ng t he f i r st part of St age II I plans 1, 2, 3,6,7, and 8 were
analyzed in deta il . In Octobe r 1981, the CAWCS Governor's Advi sory Commi ttee,
represent i ng the i nterests of affec ted communi t ies , environmental grou ps,
business groups, Indi an tribes, the media, and cit izens , recommended Plan 6 as
t heir preferred plan t o the Governor of Arizona and the Bureau of Reclamation.

Reclamation concluded that Plans I, 3, and 6 were appropriate for
consideration as the proposed act i on, because 1) they had moderat e to high
l evel s of performance for f lood cont rol , regul ato ry st orage and energy
management and 2) t hey coul d be implemented for a reasonable cost.

In November 1981, foll OWing review of t he eight candi date plans and
af ter confe r r ing wi th th e Governor of I\ri zona and the Ariz ona congressi onal
del egat ion, the Secretary of Inte ri or sel ected Plan 6 as t he agency proposed
act i on. Hi s selection was based on the strnng local suppor t for Pl an 6, t he
funct ional abil i ty t o meet statuto ry obl igat ions requi red by aut hori zi ng
legislation , and the fac t tha t the severe impacts to t he For t HcDnwe ll Indian
Commu ni ty assoc ia t ed with some plans were avoided .

12
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· Subsequently, Rec1amation found that the 1eve1 of reconstruct i on
being considered for Stewart Mountain Dam might not be sufficient to solve
existing dam safety problems. Because the exact nature and extent of required
construction has not been determined, it was decided to include descriptions
of both New and Modified Stewart Mountain Dam in the EIS. Consequently, both
the Modified and New Stewart Mountain Dam appear in all candidate plans.

A determination has not yet been made whether to reconstruct the
existing Roosevelt Dam or to construct a new dam to provide flood control for
the Salt River; therefore, both New and Modified Roosevelt Dam appear in the
EIS in all action plans except Plan 2. Plan 2 is a SOD-only plan which
provides no dedicated flood control or regulatory storage space. Designs for
Roosevelt Dam indicate that the existing dam can be raised to elevation 2,185
feet to accompl ish dam safety objectives (surcharge space for the Inflow
Design Flood (IDF)). New Roosevelt Dam or a larger Modified Roosevelt Dam
would be required in plans which contain dedicated flood control space at
Rooseve lt Lake.

Impacts are assessed for construction of new dams at both the
Roosevelt and Stewart Mountain sites (except Plan 2), with the difference in
impact from modification also noted.

In July 1982, Reclamation completed a s t zmq study of New Waddell
Dam to determi ne the size at whi ch regul atory storage and energy management
benefits are maximized (see New Waddell Sizing Study, USBR, 1982b). The
optimum size reservoir is larger than the reservoir which was under
consideration at the time Plan 6 was chosen by the Secretary of the Interior.
The larger New Waddell Dam is described in the EIS.

The Draft EIS was filed April 29, 1983. Three public hearings were
held. Numerous oral and written comments were received. One of the major
concerns expressed was that all of the candidate plans displayed in the Draft
EIS, except Plan 8, included Cliff Dam. In response to these concerns, it was
decided to include in the Final EIS a plan (Plan 9) that did not include Cliff
Dam. This plan had been studied earlier in Stage III and eliminated from
further consideration. Plan 9 was then analyzed again to assure the
information developed for it was at a level of detail comparable to the other
candidate plans. After examining Plan 9, the agency proposed action remains
Plan 6.

All plans, except the No Action alternative, and Plan 9 share common
components. These are Cliff, New/Modified Roosevelt, and New/Modified Stewart
Mountain Dams. Cl iff and New/~lodified Roosevelt Dams would be the same
structure in Plans 1, 3, 6, and 7; they differ significantly in Plan 2 (SOD
only) . New/Mod i fi ed Stewa rt Mounta in Dam wou 1d be the same ina 11 plans.
Details of dam and reservo i r designs can be found in Designs and Estimates
Supporting Document (USBR, 1982e). For purposes of brevity in the EIS, Cliff,
Roosevelt, and Stewart Mountain Dams are described once and referenced in
plans in which they are the same.
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1.. Major Project-Related Activities

With the implementation of any CAWCS action plan there would be
activities associated with construction and operation that would cause
environmental and social impacts. The impacts are described in Chapter IV.
The activities are described in the following subsections.

a. Construction Activities

The size of ~onstruction areas at each affected site area
was estimated for the purpose of impact assessment. A summary of these
construction impact areas is presented on Table 11-4. Construction areas are
described for each site as are sizes of the areas in different plans. These
areas are shown in green on the plates in the map pockets at the end of the
Draft EIS.

Lands would be acquired by the federal government (as
required) at each site for the dam, spi 11 way , canals or aqueducts, power
plant, pumping plant, borrow areas, waste areas, construction staging areas,
recreation sites, access roads, land within the reservoir area to the top of
the flood surcharge pool. Land acquisition and any required relocations of
people and facilities would occur in accordance with Public Law 91-545, the
Uniform Relocation Assistance and Land Acquisition Policies Act of 1970. This
act also covers any relocations of homes or businesses that would be
necessary. Relocation compensation would be either monetary or by
replacement-in-kind. The government would acquire in fee an area which would
be to the top of the surcharge (IDF) pool of the reservoir. Lands within the
IDF area but above normal pool levels could be leased for agricultural or
grazing purposes. Lands which are above the maximum storage pool (MSP) and
which are not leased for these purposes or set aside for recreation purposes
would be unaffected by the project construction and would remain in a natural
state except for possible infrequent inundation by floodwater.

There would be permanent site modification from the
construction of the dam, spi 11 way , power facil ities, recreati on facil ities,
and access roads. These areas would be subject to removal of vegetation,
excavation, possible blasting, and heavy vehicular traffic. Vegetation within
the conservation pool would be cleared, piled, and burned onsite. Vegetation
within the flood pool would not require modification, except where access to
the conservation pool was necessary.

The borrow areas, waste areas, construction staging areas,
and haul road areas would be temporarily modified. Haul roads would be 30
feet wide, requiring a 50-foot-wide right-of-way; access roads would be 24
feet wide requiring a 30 foot right-of-way. All construction areas and haul
roads not converted to access roads and not ultimately within the reservoir
would be returned to natural grade and revegetated upon completion of
construction. Construction and installation of transmission towers for the
new transmission lines would cause minimal site disturbance. Chain link
fencing would be installed on both sides of reversible canals upon completion
of construction. Natural drainage may be modified to bypass the open canal.
Construction areas outside of the fenced area would be graded and revegetated.
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'fable II-4
CONS TRUCTi ON iMPACT AREASa

- - - ------------------- ------ --- -"_._- ------- CAe ve rde Ri '!I!'r Dams
CHff Roosevelt Stewart Mountain Conf l ue nc e New Waddell PUlIlping Pl a nt Mod J ri cll t f on s

Pl",n~ 1,3-;6i:J Pllln 2- Plans 1,3.~-Plan 2 Plans 1, 2, 3, 6, 7,9 1'1ao - 3 f'lan ll 6 ,7 ,9 Pl iln .o:; 1. 6. 7 . 9
_·····- ·-pTn~l- -9--

Modifi e d New

._----------- - - - ---- - ------ -- - ---- ----- - -
Unit t!

Total Area Wi th i n Ae res 14 ,246 10,970 29 .854 27,391 -- -- 12, 975 12. 6iji) -- 6. ~80
'l'ak.e L'lne ( tO F a r e a )

T.>t:at Area of Dam Si t e Ac res II U II U I> " to 2U llU I>U -- 'U
( inc l udes de tached
spil lways and ou t le t s)

To r a j Area fo r Se w PuIflP Acrc6 -- -- -- - - - - - 5.0
Station

To tal Length of New Can a l / KIIe s -- -- -- - - -- 3.2 4.8 0. 2
Aqueduct ( 200 fo ot
right- af-wa y )

To t a l Length of New M.I I Cl s -- -- U.6 0. 6 -- -- 4.4 t .5 b
Transmission Li nes (200 -
foot easeme nt )

Total Area of Cons t r uc tion Ac.retl 89 89 56 56 9 9 40 J7 c 10
ReLat.ed Sites {includ e s

~

offices, storage a reas ,
c" maintenance a reas , a nd

parking f or heavy equi p-
ment and au t omob il e s

Total Area of Borrow Pi ts Acres 2,080 2.0SO 680 .'U -- -- 1, 250 1. 872 - ' U

Tot al Lengt h of New Itaul Mll es - - 8.8 8.8 -- -- 3. 3 2• •
Roads ( 60-foo t ROW )

'ro t at Length o f New ROW Mil es 16. 3 3. 4 12.3 - -- -- 8.0 6. 6
for Acce ss Roads ( 30-foot
ROW. l en gth does not
i nc l ude ROW fo r ex 15t ing
r oed s )

Tota l Len~ th of Rel ocated M.1.1.I!1I -- -- 2.Sd d -- - 9.2
Road

8S1zes of const ruc tion ar~~ s were e st imat ed fo r purpos es of t hi s 1~p act asse s sment . Al l lengt hs and areas refer to i mpact. as shown on the
respective Sf te Ma ps 1n t he map pocke r s ,

bTr ansml ss10n line woul d be insta lled a lonr, the a queduct ROW .

cConstruc t i on r e lated s it eS would be i ncluded i n pump sta t ion drea .

dSome m{n or r e locat i on of St a te Rout es B8 a nd l DB would al so be r equired and i s not included here.



Removal of rock during construction would require
drilling, blasting, and ripping. The blasting generally would be limited to a
series of small charges. There would be placement of new material for the new
dam. Concrete would be produced onsite. These operations would require a
substantial amount and variety of heavy equipment. The equipment and the
borrow areas would probably not be covered to minimize dust, but dust
suppression controls such as periodically wetting haul roads would be used
whenever possible.

b. Operation Activities

Operational activities primarily concern reservoir filling
and use. Reservoir levels can vary from minimum conservation and regulatory
storage pools to the maximum Inflow Design Flood (IDF) pool due to highly
variable year-to-year runoff of central Arizona rivers. To anchor the
operational impact assessment, a "representative" pool was needed. In
response to this need for assessing likely impacts, a "typical-year" scenario
was developed from elevation-duration curves based on Reclamation's operation
studies for each reservoir included in the CAWCS plans. The typical-year pool
fluctuates during a year because of seasonal inflow and demand; this annual
fluctuation provides the basis for analyzing impacts of regular variation in
water elevations. Reservoir elevation levels, associated volume and acreages,
and percent of time the reservoirs are expected to fill to the various levels
are given in Appendix C. Pool levels are shown on the plates that depict the
reservoirs for the elements (see the map pocket at the back of the draft EIS.
The pools shown are the typical-year high and low pools, the maximum storage
pool (MSP), the 200-year flood pool, and the IDF pool. The MSP is the pool
that includes conservation storage and/or CAP regulatory storage. The other
pools are self-explanatory or have been defined.

2. Plan 8: No CAWCS Action

The No Action plan includes future conditions in the study area
without CAWeS projects for CAP regulatory storage, flood control, and dam
safety. (A detailed projection of future conditions in the CAWCS area is
contained in Regional Future Without the Project, Dames & t~oore, 1981b.)
Under Pl an 8, CAP woul d be constructed, but no CAWCS regul atory storage or
flood control would be provided. SOD studies would, however, continue toward
selection of a preferred SOD solution. Such a solution may differ from the
Cliff/Roosevelt combination in plans described in this EIS. ~Iith no CAWCS
action and continued SOD studies, the following is assumed:

o

o

The CAP aqueducts would operate- essentially as a demand system.
Reclamation operation studies indicate that an average annual water
supply of 1,006,000 acre-feet (af) of Colorado River water would be
delivered to central and southern Arizona without regulatory storage.

No flood control measures or structures under study by the CAWCS would be
implemented by the Federal government .
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o

o

o

o

o

o

o

Under the Reclamation Safety of Dams Act, dams operated by SRP would be
modified. Modifications could include l arge spill ways to pass flows or,
as in Plan 2, const ruct ion of Cliff and Mod ified Roosevelt Dams to
suppres s flows on the Verde and Salt Rivers . St ewart Mountain Dam would
also be repl aced or mod ified to include a larger spi l lway . More detailed
informati on on the SOD studies is contai ned in Safety of Dams Suppo rt i ng
Document (USBR, 1982c).

Twelve bridges on the Salt and Gi l a Ri vers would withstand f lows of up t o
200 ,000 cubic feet per second (cf s ) af ter proposed construction or
modification. None would be large enough to remain open shoul d l arger
flood s such as the 200-year flo od (275,000 cfs) oc cur. The new bridges
would eliminate much of the t raff ic disrupti on whi ch now resul t s during
fl oods •

Buttes Dam and reservoir is an autho rized fe ature of the CAP and would be
constructed. Studies are underway to determine if t his dam or a suitabl e
alternative shoul d be implemented. The purposes of th is feature could
include development of Gi la Ri ver water for CAP water supply , and f l ood
control and/or sediment control for the Gila River vall ey below
Ashurst-Hayden Diversion Dam. Other CAP feat ures whi ch would be
constructed ar e the Granite Reef Aqueduct, Salt-Gil a Aq ueduct , Tucson
Aqueduct, arid Hooker Dam or a suitable alternative.

Floodplain management i s assumed, including enforcement of existing laws
and regulations. No existing structures in the flood plain would be
abandoned, but new st ruct ures in 100-year fl ood plai n fringes would be
floodproofed to protect agai nst a 100-year f lood.

The City of Phoeni x would const ruct an inter im 100-year f l ood channel in
the Salt Ri ver near Sky Harbor Airport. The cha nn el wo uld prote ct the
runways agai nst damages simi la r to those whic h have occurred in the past .
The channel is, however , an interim prot ect ion plan and would have a
limited life because the present ai rport expansion plans include add i ng
another runway sout h of the exi st ing south runway.

Limi t ed cha nne l cle ari ng along t he Salt and Gi l a River f rom gIst Avenue
to Gi ll esp i e Dam would be completed by the Flood Cont rol Di stri ct of
~l a r i co pa Co unty . The clea r ing wou ld ult imately be 1,000 feet wide and
wo ul d be regula r ly mai nta i ned. Th is channel cl earing program is an
int er im (25-year) meas ure to provide incr eased fl ood protection until
upst ream flood contro l i s provided .

Fl ood warning systems ma i ntained by , and coordi nated among , the Sta te of
Ar i zona, Salt River Proj ect, and t he Flood Contro l Distri ct of Mari copa
County woul d be cont i nued and improved.

Non-CAWCS flood cont rol fac i l it ies includ ing New River, Cave Buttes, and
Adobe Dams, several So i l Conservation Servi ce dams, and India n Bend Wa sh
would be complet ed.

17



o

o

The U.S. Forest Service Cotto nwnod Recovery Prog ram would be impl emented
on t he Verde River to imprnve wi l dli fe habitat .

The Tempe Ri o Sal ado Proj ect would be implemented. For t he purposes of
th is study, t he overall Rio Sa lado concept was as sumed not t o be
developed i n t he fut ure -wi thout- t he project, because upst ream f l ood
cont rol wou ld be requi red for impl ementat ion of thi s recreati onal and
commerci al devel opment project along t he Sa l t Ri ver f lood plain th rough
Phoenix. St udies for t he Rio Sa la do Development Dis t r i ct are progres si ng
at a reconnaissance level .

3. Plan 1: Cli ff + Roosevelt + Stewart Mo untai n Dams

Th i s pl an consists of const ruct io n of Cli ff Dam on t he Verde
River and New or Hodi f ied Roosevelt Dam on t he Salt Ri ver to provide fl ood
cont rol, addit ional water conservation, hydropower , recreat ion and dam safety ,
and New or Modifi ed St ewart 110untain Dam on t he Salt River fo r dam safety
purposes. The general l ocation of the st ruct ures i s shown i n Fi gu re II-I.

Th is pl an wo ul d provi de 170,000 af of new water conservat ion
space at Cl iff Dam and would use one hal f of the sediment pool at Roosevelt
Lake t o increase the average annu al amount of available CAP water (CAP yie l d)
by 107,000 af/yr. Projected average annual CAP water yield for th i s plan is
1, 113,000 af/yr.

Sufficient flood control space would be provided to control the
200-year event (275,000 cfs) to a flow of 92 ,000 cfs measured at Sky Harbor
Interna t ional Airport, and the IOO-year event (215,000 cfs) t o 55,000 cf s at
the ai rport. In Plan 1, and in all other plans, these target flows represent
fl ows whi ch are expect ed t o occur at the design ated l ocat ion under 200-year or
100-year f lood condi t ions . Should events larger than t he 200-year flood
occur , fl ows in the r i ver would be higher than the target fl ow. Fl ows lowe r
t han t he t arget flow could occur in the river in events small er t han a
IOD -year flood because water would be released from the dams as soon as the
dedica t ed fl ood con t rol space begins t o fill. Add i tionall y, f lows could occur
if a st orm occurred on the waters hed downstream of the flood .cont rol
structures .

The hydrol ogi c safe ty problems at t he exist ing Sal t and Ve rde Ri ver
dams wi t hin t he SRP system wo uld be correct ed. Because th i s plan would not
connec t directly with the CAP aqueduct, the re is l imi ted potent i al f or energy
ma nagemen t.

Water supp ly, hydropower capaci ty , and recreat ion faci l iti es at the
exis t i ng Rooseve lt and St ewar t ~Iou ntain Dams would be ma in t ain ed at t he sites
whether new dams are bui l t or t he exi st ing dams are modifi ed. If new dams are
buil t at t hese sites, the existi ng dams would be breached. All act ion plans,
i ncludi ng Pl an 1, require re locati on of some res idents living around Roosevelt
Lake. On t he Ve rde Ri ver, Horseshoe Dam wou ld be breached, and the storage
repl aced i n Cl i f f Reservoi r . The recreation fa cil iti es and dam t ender
fac i lities at Horseshoe Dam wou ld be inundated. These fac i lit i es would be
replaced at the new dam. The ranch bel ow Horseshoe Dam (KA Ranc h) wo uld al so
be i nunda t ed, requir ing re l ocation of t he residents.
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Design informat i on on dams and related featu res inc luded in Plan 1
is displayed in Tab le II -5 . Tot al construction cost of Plan 1 would be
between $694,940,000 and $874,230,000 depending upon whether new or mod ified
Roosevelt and Stewart Mountain Dams are constructed.

a. Cliff Dam and Reservoir

Cliff Dam and Re se rvoir wou ld be l ocat ed on t he Verde
Ri ver about 6 mi l es downst ream from the exist ing Horse shoe Dam. The s ite area
delineated for impact assessment · purposes inc ludes approximat ely 52,800 acres .
Most of the land required f or the project is cu r rentl y under Federal
ownersh i p.

Cl i f f Dam woul d be an embankment (earthfi ll/rockfi ll,
et c. ) structure and would inc lude flood and wa t er supply nut l et wo rks. All
re leases would be to the Verde River channel .

Conceptual Recreation Plans have been devel oped by the
U.S. Army Corps of Engineers and Reclamation for all re servoirs inc luded in
alternat ive plans. Detai ls of t hese recreati on plans are descri bed in
Recreation Planni ng Sup port ing Document (USSR, 1982f) . Recreat ion sites at
Cliff Reservoir in Plans 1, 3, 6, and 7 i ncl ude four sites to ta ling 332 ,5
acres .

Pl ate 1 ("C l iff Site - Plan 1") in the ma p pocket in the
back of the Draf t EIS shows t he locations of the dam, spil lway , rese rvoi r
area , recreat i on sites , borrow and waste areas, construct i on st agi ng areas,
and roads . The plate al so shows t he vari ous pool level s of the res ervoi r
including the maximum sto rage poo l (MSP ), the 20D-year fl ood poo l, the IDF
level, and the typi cal -year high and typical -year l ow pools .

(1) Construction Considerat ions

A temporary Rec lamation construct ion f ield office
wou l d be install ed at the construction re lated site near the dam. The
construct ion contracto r would also be expected t o es ta bl i sh temporary
const ruct ion of f i ces i n the same l ocat i on. These of f i ces t ogether with
st orage and parking would reqUi re about 90 acres.

Loca l transportat ion would no t be affected by t he
const ruct ion of Cli ff Dam . The existing road t o Horseshoe Dam woul d serve for
access to t he site are a . A new 4.5 mile -l ong acces s road wou l d connect t he
exis t i ng road to t he dam si t e . Haul roads for the ear t h mat er ial s for the dam
woul d be limited t o the bo rrow areas .
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Table Il-5

DESIGN DETAILS - PLAN 1

CLIFF DAM

DAM STRUCTURE:
Height
Cres t Length
Embankment Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

APPURTENANT WORKS:
Hydroelectric Powerplant
Pumping Plant

Service Outlet
Flood Outlet:

Capacity in Flood Pool
Capacity at MWSa

Reversible Canal:
Capacity
Length

STORAGE ALLOCATION:

338 feet
2,900 feet
15,000,000 cubic yards

(perched and ungated)
125 feet
47 feet
150,000 cfs

none
1,600 cfs combined for Cliff and

Roosevelt (located at
Granite Reef)

4,000 cfs

25,000 cfs
36,000 cfs
none

Conservation:
Streambed
Sediment
Inactive
Replacement

New Conservation
Flood Control
Surcharge
Dam Crest

Incremental
Storage
(af)

o
41,300

131,400
170,000
445,000
861,000

20

Total Surface
Storage Area Elevation
(af ) (acres) (feet)

0 0 1,810
41,300 Varies Varies

172,700 3,316 1,962
342,700 5,328 2,001
787,700 8,713 2,066
1,648,700 14,246 2,143

2,148



" TABLE 11-5 (Cont inued )

ROOSEVELT DAM

repl ace existing ex i s t ing plant
capa ci t y r emains

• • ,1,600 cfs combi ned for Cliff and Roosevelt
(located at Granite Reef) •••

11, 000 cf s 11, 000 cf s
••• •• •spillwa y t o be us ed as f lood out l e t , • • •••

DAM STRUCTURE :
Hei ght
Crest Length
Concre t e Dam Vo lume

SPILLWAY :
Cr es t Length
Head
Capacity

APPURTENANT WORKS:
Hydroelectric Power pl ant

Pumping Plant

Service Outlet
Flood Outle t:

Capacity i n Flood Pool
Capacity at M1~sa

Reversible Canal:
Capacity
Length

STORAGE ALLOCATION:

New

299 feet
1,250 feet
340 ,000 cubic ya rd s

(gated)
200 f eet
90 feet
150, 000 cfs

none

Modified

299 f eet
1, 220 f ee t
300, 000 cubic ya r ds

(gated)
200 f ee t
90 f eet
150, 000 cfs

none

Incremental Total Sur face
Storage St orage Area El eva t ion

( af ) (af ) (acres) (feet)

Conservation :
Streambed ° ° a 1,902
Sediment 268, 000 268, 000 Va ri es Varies
Inact i ve
Repl a ceme nt 1,344,000 1, 612, 000 20, 933 2, 147

New Conse rva t ion
Flood Control 565,000 2, 177,000 25,256 2, 172
Sur charge 774, 000 2,951, 000 30,004 2,201
Dam Cr es t 2,201
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TABLE 11-5 (Continued)

STEWART MOUNTAIN DAM

New Modified
(same as existing)

DAl1 STRUCTURE:
Height
Crest Length
Concrete Dam Volume

118 feet
1,300 feet
130,000 cubic yards

116 feet
1,260 feet
130,000 cubic yards

SPILLWAY:
Crest Length
Head
Capacity

Existing
270 feet
27 feet
123,000 cfs

Auxiliary
150 feet
37 feet
87,000 cfs

Existing
270 feet
27 feet
123,000 cfs

Auxiliary
150 feet
37 feet
87,000 cfs

APPURTENANT WORKS:
Hydroelectric Powerp1ant
Pumping Plant
Service Outlet
Flood Outlet:

Capacity in Flood Pool
Capacity at MWsa

Reversible Canal:
Capacity
Length

STORAGE ALLOCATION:

replace existing capacity
none

·4,000 cfs
none

none

existing plant remains
none
4,000 cfs
none

none

Conservation:
Streambed
Sediment
Inactive
Replacement

New Conservation
Flood Control
Surcharge
Dam Crest

aMaximum Water Storage

Incremental
Storage
(af )

o

69,800
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Total
Storage
(af)

o

69,800

Surface
Area

(acres)

o

1,254

Elevation
(feet)

1,417

1,529

1,533
1,535
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Earthen materials for the embankment construction
would be obtained from the borrow areas in the vicinity of the dam. Any
concrete required during construction would be produced at a batch plant
located at the site. Any other materials would be delivered to the site over
the access road. Any waste material would be hauled to approved existing
disposal sites or buried in the reservoir area according to construction
specifications. All disposals will be approved by the Arizona Department of
Health Services.

Contractors would be responsible for obtaining water
for construction activities. The sources would be from existing surface water
supplies or wells near the site. The water would be transported to the
construction site by pipelines or trucks.

Periodic flows in the Verde River would be controlled
by the upstream Horseshoe Dam until the dam is breached. Service releases
from Horseshoe Reservoir would flow through the construction site in a
temporary pt pe l ine until the low-level outlets are completed and the dam
constructed high enough to divert water through the outlets. A temporary
earthfill coffer dam would be installed just upstream of the dam site to
control floodwaters originating from the drainage area below Horseshoe Dam.

The only existing services and facilities which would
be affected would be Horseshoe Dam, dam tender facilities, recreational
facil ities, an air strip near the dam, and Tangle Creek gaging station.
Except for the air strip, these would be left intact until the replacement
facilities were completed at Cliff Dam. The air strip is located in a
potential borrow site and may be closed early during the construction period.

(2) Cliff Dam Water Supply Operation

Cl iff Dam would be operated in a manner similar to
current SRP operation of Horseshoe Dam. During the summer, water would be
stored in Cliff Reservoir only when Bartlett Reservoir is full. The winter
operation is to spl it the Verde River storage between the two reservoirs.
Therefore, the conservation pool would normally be at its highest level during
late winter-early spring, and lowest in the late summer. In a typical-year,
the water surface elevation would fluctuate 71 feet.

The CAP Granite Reef Aqueduct would not be directly
connected to Cliff Reservoir. CAP storage space in Cliff Reservoir would be
created "on paper" by exchange with the SRP system. When CAP demand is less
than the flow in the aqueduct, excess CAP water could be del ivered to SRP
users in lieu of releases from SRP storage, with an equal amount of SRP water
credited to CAP and retained in storage in the new Cliff Reservoir. When CAP
demand exceeds the flow in the aqueduct, the stored water could be del ivered
to CAP users through SRP facilities or to the CAP aqueduct for delivery to
downstream CAP users.
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To deliver water from Cliff Reservoir to the CAP
,ystem, the water would be allowed to flow dovlnstream to a point above Granite
Reef Diversion Dam where it would be pumped up to the CAP aqueduct through a
1,DOO-foot-long connection capable of conveying a flow of approximately 1,600
cfs. A new transmission line would connect the pumping plant with the.
existing CAP power system. These facilities are shown on Plate 2 ("New C~,P

Pumping Facilities") in the map pocket at the back of the draft EIS.

The operation of this exchange would alter the
.i s tor-tc flow regime in the Verde River below Bartlett Dam. Currently, flows
typically average 425 cfs and usually range between 50 cfs and 1,450 cfs;
nowever , there are as many as 60 days per year, in the early winter, when no
claw occurs in the river. Under Cliff Dam nperation, flow in the Verde would
be reduced duri ng the months of November tln'ough mid-March, whiJ e ma i nta i ni ng
a minimum of 50 cfs. During the months of April to September there would be
:ncreased flow in the Verde River with a maximum increase of 300 to 350 cfs
»ver future-without-the-project flowrates during the months of July and
,\ugust; however, at no time would the Verde River flow be stopped to optimize
water exchange operations,

(3) Cliff Dam Flood Control Operation

Cliff Dam would be combined with Roosevelt Dam on the
oalt River to form a dual reservoir flood control system. Flood control
releases made from the individual reservoirs in the system would be based on
the flood control space available in each reservoir, the total flood control
space available, and the total release allowed to meet a given target flow.
The total flood control release from the system would be based on the total
inflow to the reservoir and the intervening flows.

If the water surface elevation of either reservoir is
lower than the maximum conservation storage pool elevation, then there would
~ e no flood control release from that reservoir.

If the water surface elevation at either or both of
the reservoirs is greater than or equal to the maximum conservation storage
uool elevation of that reservoir and below the maximum flood control storage
;001 elevation, flood control releases would be such that the total flow from
the reservoir would not exceed 25,000 cfs.

Flood contra] releases from the reservoir system
dould be apportioned between Cl iff and Roosevelt Reservoirs because it is
des i rab l e to keep the percentage of ava il ab 1e flood control space in each
reservoir approximately equal. The releases from the individual reservoirs
tould be prorated according to the total dedicated flood control space in the
reservoir, as well as the percentage of that flood control space available.
lowever, the maximum release from either reservoir would be held to 25,000
cf s ,
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If the water sur face r ises above t he top of t he

designated fln od cont rol space, t hen the flood control operati on cr ite ria
woul d no longer be used and the reservoi r wou l d be operated to prot ect the dam
from overt opping.

b. New/ Modi f ied Roosevel t Dam and Reservoir

The two opti ons bei ng consid ered to provide new flood
st orage space and make the dam at Roosevelt safe under maximum fl ooding and
earthquake event s are modification of the exi sting dam and const ruct i on of a
new dam. Both acti ons would involve t he same construction act ivi t i es , would
ha ve the same borrow areas and hau l roads , wou l d resul t in t he same dam height
and reservoi r s i ze , and wou ld be accompan ied by t he same recreation plan.
Locat io ns of the dam, spi l l way, rese rvoi r area, power tra nsmission facili t i es ,
recreati on s i tes, borrow and was te areas, const ructi on st agi ng areas , roads,
and pool l evels are shown on Plate 3 ("Roosevelt Site - Plans 1, 3, 6, 7") i n
t he ma p pocket at t he end of the Draf t EI S. Typi cal-year l ow and high pools
are not shown because bot h are below t he MSP level of the existing Roosevelt
Lake as shown on the pla t e.

The di fferences between New and /olodi f ied Roosevelt are i n
the treat ment of the existi ng Roosevel t Dam, a Nat i onal Histor i c Landmark. and
in the drawdown of Roosevelt Lake duri ng t he const ruct ion peri od.
Construction of the new dam wou ld not require drawdown of the existing
reservoir, but the alternat i ve dam modifications might require drawdown if
const ruct i on occurs during years of high runoff on the water shed.

Exi sting recreation faci li t ies at Roosevelt Lake would be
replaced wi t h ten new and expanded recreation sites coveri ng 638 acres in
Plans 1,3 , 6, 7, and g (see USBR, 1982f) .

(1) /olodi fied Roosevelt Dam

Mod if ication of exis t i ng Roosevelt Dam would include
i ncreasi ng t he dam' s hei gh t approximately 59 feet to prOVi de add it ional
sediment s torage, f lood storage space, and surcharge space for t he IDF beyond
t he exist ing storage all ocat ions . The storage al l ocations and elevat ions
woul d be the same for the modified or t he new dam. Mod i fi cat ions would t ake
approximat ely 3-1/2 years to comp l et e .

The sec t ion added t o the dam would be concrete,
ei t her with or without rock f aci ng to mat ch t he exis t i ng dam. Removal of the
exi sting dam down to e levation 2,100 i s anti cipated. Construction wou ld
include modi f ications t o t he dam , spi ll ways, and access bri dges . The exi s t inq
too l house t owers at each end of t he dam wou ld be left intact . The existing
spil lways woul d be removed and reconstructed with a total ma ximum capacity of
150,000 cfs . Spi ll way capacity woul d be as l ow as 92,000 cfs depend ing on the
res ul ts of ongoing des ign studies . Some rock excavat i on would be requi red i n
t he upstream and down stream spi 11 way channel s . Concrete work woul d be
required for t he spil lway chutes and wal ls. The acces s bridges at ei t her end
of the dam woul d be removed and reconstructed. An alternati ve means of
routing traffic would be required; a perma nent or tempora ry br idge upst ream of
t he dam i s an option .
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There would be drawdown of the reservoir during
various stages 'of the construction. A preliminary construction schedule calls
for the reservoir to be drawndown to elevation 2,100 feet from about August to
February during each year of construction. Between October and January during
the second year of construction the drawdown would be to elevation 2,065 feet
for mod ifications to the low elevation concrete works.

The construction drawdown periods are scheduled to
·coincide with periods when normal pool levels are below the 2,100-foot
elevation. If that is the case, no water would have to be released to
accommodate the construction. This is also true of the 3-month drawdown to
elevation 2,065 feet; the period between October 1 and January 1 has
historically been when the reservoir is below elevation 2,065 feet. If water
does need to be released, it would be at a rate similar to normal summer
discharges. If unusually high runoff occurs, releases could be at a higher
than normal rate.

(2) New Roosevelt Dam

New Roosevelt Dam would be located on the Salt River
1,000 feet downstream from the existing Roosevelt Dam. Most required land,
necessary easements, and rights-of-way are owned by the Federal government;
any additional lands required for this project would be acquired by the
government.

New Roosevelt Dam would be a double curvature
concrete arch structure and wou ld include flood and water supply outlet works.
All releases would be to the Salt River channel. Preliminary designs indicate
that gated spillways would be located at either end of the dam, with a total
capacity of 150,000 cfs.

Whi 1e New Roosevelt Dam is under construct ion, the
existing Roosevelt Dam would control normal flows in the river. The outlet
works of the new dam would be constructed first and then flows released from
the existing Roosevelt Dam would be diverted through these outlet works while
the new darn is under construction. Upon completion of the new dam, the
existing dam would be breached. It is assumed that the Salt River Project
would experience no loss of water due to the construction of New Roosevelt
Dam.

A hydroelectric powerp1ant would be constructed at
the base of the new dam, replacing the power plant at the existing dam. A new
transmission line would be required to connect to existing lines.

The existing dam carries the traffic of State Highway
188 across the top of the dam. Constructing New Roosevelt Dam would require
that the access across the river be replaced. The highway traffic could be
routed across a new bridge constructed over the foundation of the old dam or
just upstream of the old dam.
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(3) Construction Cons iderations

A temporary Reclamat ion construction fie ld office
would be installed at the construct ion-related site near the dam. The
contractor woul d also be expected to establish temporary construction. offices
in t he same location . These offices toge t her with st ora ge and park ing would
require about 60 acres .

The eX ist ing road t o Roosevelt Dam (State Rout e 188)
wou ld serve for access to t he dam s i te . Approximately 8.8 mi l es of new hau l
road wou l d be requ ired to connect the bor row sites t o t he exist ing roads.

Concrete aggregate for the construction of the new
dam or mod ification of the exist ing dam woul d be obtained from the des ignat ed
borrow areas. The concrete would be bat ched at the dam site or at the
const ruct ion- relat ed site and deli vered to the dam site by truck or pipeline.
All other construction materials wou ld be del i vered over the access roads.

Any waste ma teria l would be hauled to approved
eXisting disposa l si tes or buried i n th e reservoir area accordi ng to
construction specif ications . All di sposals will be approved by the Ar izona
Department of Hea lth Services.

Cont rac to rs would be responsible fo r obta in i og wa t er
for const ruct io n act i vities . The sources would be f rom existing surface water
sup pli es or well s near the site . The water wou l d be transported to the
construct ion si te by pipe li nes or truc ks .

There wi ll be a heavy vol ume of construct io n veh icles
in the vicinity of the dam site and t hi s may reduce the effective flow' of
loca l traffic . If the existi ng dam i s raised, a new br idge wou l d be opened' t o
traffic before dam const ruct ion starts . If a new dam is constructed, 't he
exi sting dam wou ld continue to handle local traffic t hroughout the
construction period.

Normal releases through the existing dam would not be
affec ted by the dam modifications. Rel eases from the existing dam wou ld have
to be diverted throug h t he new dam construc tion s ite. Th is wou l d require
temporary const ruc t ion of an ear t hen coffer dam and a pi pel ineuntil the new
dam's low-level out lets were operat ional and the dam wa s comple ted to an
elevat io n high enough t o diver t water t hrough the outlets .

All exi s t i ng services and facilitie s wou ld be
nainte tned throughou t the construct ion per iod. For those facil i t i es which
would be replaced after the construction period, the new facilities would
become operati onal before the exi st ing facilitie s are ta ken out of operation .

(4) Roosevelt Dam Water Supp ly Operation

The new dam wou ld be , operat ed in t he same manner as
existing Rooseve lt Dam has been operated. Natural runoff wou ld be coll ected
t hrough l at e summer and re leased downstream when storage volu me becomes
avai lab le i n t he downstream reservoi rs. The typical -year fluctuat ion, wo ul d be
23 feet .
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During the life of the project, an average of
one-half of the sediment pool (134,000 af) could be used for water storage
purposes, providing new conservation space.

There would be no direct connection between Roosevelt
Reservoir and the CAP aqueduct. As with Cliff Dam, CAP water would be
developed through exchange with the SRP system. The same facil ities near
Granite Reef Dam as previously discussed under Cliff Dam and Reservoir would
be used for this exchange.

Exchanges would not significantly affect overall
water supply operation except for minor changes in the flow rates in the Salt
River below Roosevelt Dam during some months.

(5) Roosevelt Dam Flood Control Operation

Flood control operation would vary as with Cliff Dam.
Cl iff and Roosevelt Dams with Standard Project Flood (SPF) design storage
would reduce the 200-year flood event to a flow of 92,000 cfs at the Sky
Harbor Airport. At no time would the total releases at Roosevelt endanger any
downstream dams. The surcharge pool would contain water very infrequently
(only in events exceeding 200-year frequency).

c. New/Modified Stewart Mountain Dam

Dam safety problems at Stewart Mountain Dam necessitate
that an auxiliary spillway be constructed. Construction of a new dam would be
required if the existing dam is found not to be stable enough to withstand the
maximum credible earthquake (MCE) without a structural failure. The
New/Modified Stewart Mountain site area is included within the Confluence site
area, and is detailed on Plate 4 ("Stewart Mountain Site and Potential Sources
of Construction Materials") in the map pocket at the back of the draft EIS.

The sole purpose of the New or Modified Stewart Hounta i n
Dam would be to solve dam safety problems. No new flood storage space would
be provided nor would CAP regulatory storage space be included. The dam would
be operated in the same manner as the existing dam is operated.

(1) Modified Stewart Mountain Dam

11odification of the existing Stewart Hounta in Dam
would consist of construction of an auxiliary spillway located on the right
abutment of the dam. The spillway, with a crest elevation of 1,496 feet,
would be a gated concrete structure with a capacity of 87,000 cfs. The total
capacity of the existing and auxiliary spillways combined would be 210,000
cf's .

During construction of the auxiliary spillway, earth
and rock would be excavated at the site and disposed of in Saguaro Lake,
reducing its capacity by about 300 at. Spillway construction material would
be acquired from one or more Reclamation approved commercial sources shown on
Plate 4. These materials would be hauled to the site using Bush Highway
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and/or Highway 87 (Beeline Highway).
construction purposes. Approximately 2
auxiliary spillway.

Neither highway would be closed for
years would be required to build the

During the construction period, activities in the
area would include removal of vegetation at the spillway site, excavation,
blasting, and heavy vehicular traffic. Approximately 10 acres of land would
be required for construction of the new spillway. During and after
construct ion, the reservoi r Ievelin Sagua ro Lake wou Id not change from its
current level. Recreation opportunities at Saguaro Lake and along the Salt
River downstream from Stewart Mountain Dam would not be affected.

(2) New Stewart Mountain Dam

New Stewart r'lountain Dam would be constructed against
the downstream base of the existing dam, and would be a concrete dam about 118
feet high with a crest length of 1,300 feet; an auxiliary spillway would be
located on the right abutment of the new dam. Total spillway capacity of the
new dam would be 210,000 cfs. Outlet works in the new dam could release flows
of up to 4,000 cfs to the Salt River channel. The hydroelectric powerplant at
the existing dam would be replaced. The existing allocated space in Saguaro
Lake would not be significantly affected by replacement of the old dam. Only
the sediment and replacement pools would be maintained, with no flood control
or spillway surcharge space added to the reservoir.

Construction activities for the new dam and spillway
would be sirnilar to those described above for the spillway alone. In addition
to the spillway excavation, about 140,000 additional cubic yards of earth and
rock would be excavated and disposed of during construction (total of 510,000
cubic yards). This material woul d be wasted in the reservoir, causing an
additional loss of 90 acre-feet in storage capacity (total of 390 acre-feet).
Approximately 4 years would be required for construction of the new dam and
spillway.

With construction of New Stewart Mountain Dam, the
maximum water surface U1WS) elevation of Saguaro Lake would be 1,533 feet,
approximately 2 feet below the current MWS elevation. This change would not
affect the operation of the pumped-storage facility at Mormon Flat Dam. The
top of the conservation pool would remain at elevation 1,529 feet. During
construction, Saguaro Lake would not be drained and releases to the Salt River
below the dam would not be altered. No new recreation facilities or sites
would be constructed at Saguaro Lake.

(3) Construction Considerations

A temporary Reclamation construction field office
would be installed at the construction-related site near the dam. The
contractor would also be expected to establish temporat~ construction offices
in the same location. These offices together with storage and parking would
require about 7 acres.
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All access to the Stewart ~lountain site would be
provided by existing roads. All aggregate for construction would be brought
to the site from existing sources in the Salt River below Granite Reef
Diversion Dam. Concrete would be batched onsite. All other construction
materi a1s woul d be deli vered over the access roads. There will be a heavy
volume of construction vehicles in the vicinity of the dam site and this may
reduce the effective flow of local traffic along parts of the Bush and/or
Beeline Highway.

Any waste material would be hauled to approved
existing disposal sites or buried in the reservoir area according to
construction specifications. All disposals will be approved by the Arizona
Department of Health Services.

Contractors would be responsible for obtaining water
for construction activities. The sources would be from existing surface water
supplies or wells near the site. The water would be transported to the
construction site by pipelines or trucks.

All normal flows in the river would be controlled by
the existing Stewart Mountain Dam. Any service releases from the existing dam
would be passed through the new dam site in a temporary pipe until the new
dam's service outlets are completed. All existing services and facilities
would be maintained throughout the construction period.

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

This plan 1imits construction to that necessary for dam safety
purposes. The plan consists of construction of Cliff Dam on the Verde River,
Roosevelt Dam on the Salt River, and Stewart Mountain Dam on the Salt River
for dam safety purposes, and nonstructura 1 flood damage reduction measures
downstream. The general location of structures in Plan 2 is shown on Figure
11-2.

This plan would provide no new conservation space for CAP, but
through dual use of the sediment space at Roosevelt Dam over the life of the
project, the CAP yield could be increased by 16,000 af/yr. Projected average
annual CAP water yield is 1,022,000 af/yr.

Under this plan, incidental flood control provided by the use
of the surcharge space at Cliff and Roosevelt Dams (no dedicated flood control
space) would reduce the 200-year flood to 157,000 cfs, measured at Sky Harbor
Airport, and the 100-year flood to 150,000 cfs at the airport. Because of
this lower level of flood control, nonstructural flood damage reduction
measures may be required downstream (see Nonstructural Supporting Document,
USBR, 1982a). These measures, however, would be local actions implemented
with local funds.

The hydrologic safety problems at the existing Salt and Verde
River dams within the SRP system would be alleviated by the Plan 2 actions.
Because this plan was developed with the objective of limiting construction
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Recreation Plan has been developed for this
Affected recreation facilities in the site

)

and minimizing environmental and social impacts, hydropower and additional
recreational facilities would not be provided, except for replacement of
existing facilities. Horseshoe Dam would be breached and the storage
relocated in Cliff Reservoir. Existing water supply, hydropower, and
recreation facilities at Roosevelt and Stewart Mountain Dams would be
maintained at the sites. New Roosevelt Dam is not included as an option in
Plan 2 because existing Roosevelt Dam can be raised to elevation 2,185 feet to
provide surcharge space for the Inflow Design Flood and solve dam safety
problems.

Design information on the dams and related features is
displayed in Table 11-6. Total construction cost of Plan 2 would be between
$541,570,000 and $713,840,000 depending upon whether new or modified dams are
constructed.

a. Cliff Dam and Reservoir

Cliff Dam and Reservoir would be smaller than in Plan 1.
The locations for the dam, spillway, reservoir area, borrow and waste areas,
construction staging areas, roads, and pool levels are shown on Plate 5
("Cliff Site - Plan 2") in the map pocket at the end of the Draft EIS.

No Conceptua1
safety of dams element in Plan 2.
area would be replaced in-kind.

(I) Cliff Dam Water Supply Operation

Since no new conservation space for CAP water would
be provided at Cliff, the dam would be operated in the same manner as
Horseshoe Dam has been operated. Typical-year fluctuation would be 70 feet.

(2) Cliff Dam Flood Operation and Safety of Dams

Under flood conditions, once the conservation storage
pool is full, incoming floodwaters would be released through the low-level
outlets. Outflow would equal inflow up to the capacity of the outlets (37,500
cfs). Should inflow exceed outflow long enough to begin to fill the surcharge
pool, releases would begin over the spillway. Releases would continue over
the spillway and through the outlets until the surcharge pool was emptied.
The maximum combined releases from the Cliff Dam outlets and spillway could be
safely passed at Bartlett Dam.

b. Modified Roosevelt Dam and Reservoir

In Plan 2, Modified Roosevelt Dam would be smaller than in
Plan 1. The dam, spillway, ressrvoir area, power transmission facilities,
borrow and waste areas, construction staging areas, roads, and pool levels
(except typical-year) are shown on Plate 6 ("Roosevelt Site - Plan 2") at the
end of the Draft EIS.
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TABLE II-6

DESIGN DETAILS - PLAN 2a

CLIFF DAM

)

DAM STRUCTURE:
Height
Crest Length
Embankment Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

APPURTENANT WORKS :
Hydroelectric Powerplant
Pumping Plant
Service Outlet
Low-Level Outlets:

Capacity at Top of
Conservation

Capacity at MWSb
Reversible Canal:

Capacity
Length

STORAGE ALLOCATION:

299 feet
2,550 feet
11,000,000 cubic yar ds

(ungated)
125 feet
44 feet
131,000 cfs

none
none
4,000 cf s

37,500 cf s
55,000 cfs
none

)

Conservation:
Streambed
Sediment
Inactive
Replacement
New Conservation

Flood Control
Surcharge
Dam Crest

Incremental
Storage
(af)

°5,000

139,000

1, 022,000

32

Total Surface
Storage Area Elevation
(af) (acres) (feet)

0 0 1,810
5,000 Varies Varies

144,000 2,912 1,952

1,166, 000 10,970 2,1 04
2,109
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TABLE 11-6 (Continued)

DAM STRUCTURE:
Height
Crest Length
Concrete Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

APPURTENANT WORKS:
Hydroelectric Powerplant
Pumping Plant
Service Outlet
Low-Level Outlets:

Capacity at Top of
Conservation

Capacity at MWS
Reversible Canal:

Capacity
Length

STORAGE ALLOCATION:

ROOSEVELT DAM

Modified (no New Roosevelt
in Plan 2)

283 feet
1,210 feet
250,000 cubic yards

200 feet
70 feet
150,000 cfs

existing plant remains
300 cfs
11,000 cfs

Incremental
Storage
(af)

Total
Storage
(af)

Surface
Area

(acres)
Elevation
(feet)

Conservation:
Streambed 0 0 0
Sediment 268,000 268,000 Varies
Inactive
Replacement 1,344,000 1,612,000 20,933
New Conservation

Flood Control
Surcharge 926,000 2,538,000 27,391
Dam Crest

aStewart Mountain Dam same as Plan 1
bMaximum Water Storage
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Varies

2,147
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With Plan 2, no Conceptual Recreation Plan has been
developed for ·this safety of dams element. Affected recreation facil ities
would be replaced in-kind.

(1) Roosevelt Dam Water Supply Operation

Although no new conservation space would be provided
in Roosevelt Lake, dual use of the sediment space during the 1ife of the
project would permit development of approximately 16,000 af/yr of Salt River
water. There would be no direct connection between the CAP Granite Reef
Aqueduct and Roosevelt Lake. The Roosevelt water yield would be delivered to
CAP users in the SRP service area through the existing SRP canals. Roosevelt
Dam and Reservoir would be operated in the same way that the existing dam and
reservoir have been operated.

(2) Roosevelt Dam Flood Operation and Safety of Dams

Under flood conditions, once the conservation storage
pool is full, floodwaters would be detained in the surcharge pool and released
through the spillway at a maximum release of 92,000 cfs, a flow which could
safely be passed by the downstream structures.

c. New/Modified Stewart Mountain Dam

This element would be the same as described in Plan 1 and
shown on Plate 4.

5. Plan 3: Confluence + Cliff + Roosevelt + Stewart
Mountain Dams

In Plan 3, Cliff Dam on the Verde River and Roosevelt Dam on
the Salt River would be constructed for flood control, additional water
conservation, hydropower, and SOD. Confluence Dam would be constructed at the
confl uence of the Sa lt and Verde Ri vers to provi de CAP regul atory storage.
Stewart Mountain Dam would be constructed on the Salt River for SOD only. The
general location of the structures in Plan 3 is shown on Figure 11-3.

This plan would provide 300,000 af of regulatory storage space
in Confluence Reservoir, 170,000 af of new CAP conservation space in Cliff
Reservoir, and could use one half of the sediment pool at Roosevelt Lake to
increase CAP yield by 163,600 af/yr. Projected average annual CAP water yield
for this plan is 1,169,600 af/yr.

Sufficient flood control space would be provided at Cliff and
Rooseve lt to control the 200-year fl Clod to between 70,000 and 92,000 cfs at
Sky Harbor Airport, and the 100-year flood to 50,000 cfs at the airport;
routing floodwaters through Confluence Reservoir may provide some additional
reduction in flows compared to other plans. This plan would alleviate the
hydrologic safety problems at the existing Salt and Verde River dams within
the SRP system.
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Plan 3 would provide the potentia l for additional hydropower
and recreat ion. Cli ff, Roosevelt, and Stewa rt ~ountain Dams wou ld be
const ructed as described for Plan 1. The reservoi r behind Confluence Dam
wou ld inundate portions of the For t McDowe ll Yavapai and Salt Ri ver
Pima-Maricopa Indian Reservations , requi ring re location of people and
structures . Conflue nce Dam would also necessita te re locati on of several
roads , some util it ies, and construction of a new br i dge over the Verde Ri ver .

Design i nformati on on the dams and re lated fea tu res i ncl uded in
Plan 3 i s displayed i n Tab le II -7 . Tot al const ructi on cost of Plan 3 would be
between $1,116,250,000 and $1 ,295, 540 ,000 depend i ng upon whether new or
modified dams are constructed .

a. Con flu ence Dam and Reservoir

Confluence Oam and Reservoir would be located at the
confIuence of the SaIt and Verde Ri ver s , about 3.5 mil es upstream of the
existing Gran ite Reef Diversion Dam. The locations for the dam, spi llway,
canal , power transmi ssion fac il ities , bor row and waste area s, construction
staging ar eas, recreation sites, roads , and pool levels are shown on Plat e 7
("Confluence Site - Pl an 3") i n the ma p pocket at t he end of the Draft EIS.
La nd reouirement for the proj ect , il S well as necessa ry easements and
r i gh t s-of-way, would be acqui red by the Federal government . Approxinatel y
8,295 acres would be purchased from the Fort tkDowell Indf ar Reser vat ion and
1,164 acres from the Salt River Indian Reserv ation . The land needed for the
re vers ible canal and t ransmi ssion line is already government owned.

Conf luence Dam wou l d be an earthfil l st ruct ure with wat er
supp ly out let works. SRP re leases woul d be t o the Salt Rive r channe l and most
CAP re le ases wou l d be to a new revers i b1e cana1 connected to t he Sa It-G il a
Aqueduct . A minimum poo l wou l d be ma in tained in Conf l uence Reservoir f or fish
and wi ld li fe enhancement and recreati on.

~ new hydroelectric powe rpl ant woul d be constructed at t he
base of the dam. A new transmission line would connect the powerplant and t he
pump-generation facil ity to the CAP power t ransmiss.ion system. The new
reservoir wou ld bock water up on the face of the exis ting St ewar t Mounta in Dam
and t his coul d cause damage t o the power pl ant, outl et works, spi l lwey , and
the dam. ~odificat i ons wou ld be made t o these facil i ties t o prevent dama ges
un less Stewa rt Mo unta i n Dam was replaced for dam safety purposes. In th i s
plan, New Stewart Moun tain Dam wou l d be design ed t o be compat i bl e with the
Confluence Dam .

On the Fort McDo~el l rndian Reservation, fac i lities t hat
wou ld be inundated and requi re relocation woulcf include churches, community
and commercial bu i ld ings, utili t ies, roads , irrigation fa ci liti es and housi ng.
Five miles of the flush Highway wo u1d be i nundated requiring the construction
of 3.4 miles of new road. The ir-unde t ion of 2.5 miles of St at e Highway 87
would require the construction of 5.S miles of road il nd a new br idge over the
Verde River . The Heber -Teno stock cross i ng trili1 at Blue Point Bridge on the
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TABLE Il-7

DESIGN DETAILS - PLAN 3a

CONFLUENCE DAM

DAM STRUCTURE:
Height
Crest Length
Embankment Volume

SPILLWAY:
Crest Length
Head
Capacity

143 feet
4,200 feet
12,000,000 cubic yards

(ungated)
520 feet
26 feet
240,000 cfs

STORAGE ALLOCATION:

APPURTENANT WORKS:
Hydroelectric Powerplant
Pumping/Generating Facility
Service Outlet
Flood Outlet:

Capacity in Flood Pool
Capacity at MWSb

Reversible Canal:
Capacity
Length

Conservation:
Streambed
Sediment
Inactive
Replacement

Regulatory Storage
Fleod Control
Surcharge
Dam Crest

Incremental
Storage
(af )

o
50,000
7,000

300,000

279,000

12,220 KW
3,000 cfs
4,700 cfs
none

3,000 cfs
4 miles

Total Surface
Storage Area Elevation
(af ) (acres) (feet)

0 0 1,320
50,000 Varies Varies
57,000 2,731 1,378

357,000 8,853 1,431

636,000 12,975 1,457
1,463

Ii
Cliff, Roosevelt, and

bMaximum Water Storage

Stewart Mountain Dams same a Plan 1.
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Bush Highway, two USGS gaging stations, U.S. Forest Service Blue Point
Administrative Facilities, SRP operator residences near Stewart Mountain Dam,
some utilities, and a privately-owned guest ranch below Stewart Mountain Dam
would have to be relocated. The City of Phoenix well field and infiltration
gallery would be inundated; future water would be supplied from Confluence
Reservoir, but could require treatment, which the existing supply does not.

Recreation plans for the Confluence site have been
prepa red for those 1ands whi ch are on the Sa lt Ri ver-Pima-Ma ri cope Indi an
Reservation and within the boundaries of the Tonto National Forest. No new
recreation facilties are included as part of this plan for the Fort McDowell
Indian Reservation lands. Eight recreation sites would cover 454 acres and
include picnicking, boating, camping, hiking, equestrain, and swimming
facil ities.

(1) Construction Considerations

A temporary Reclamation construction field office
would be installed at the construction-related site near the dam. The
contractor would also be expected to establish temporary construction offices
in the same location. These offices together with storage and parking would
require about 40 acres.

The existing roads would provide access to the dam
site. About 3.3 miles of new haul roads would be required to connect the
borrow areas to the existing road.

Earthen materials from the embankment construction
would be obtained from the borrow areas in the vicinity of the dam.. Any
concrete required during construction would be produced at a batch plant
located at the site. Any other materials would be delivered to the site via
the access road. Any waste material would be hauled to approved existing
disposal sites or dumped in the reservoir area according to construction
specifications. All disposals will be approved by the Arizona Department of
Health Services.

Contractors would be responsible for obtaining water
for construction activities. The sources. would be from existing surface water
supplies (Saguaro Lake) or wells near the site area. The water would be
transported to the construction site by pipeline or trucks.

There will be a heavy volume of construction vehicles
in the vicinity of the dam site and this may reduce the effective flow of
local traffic.

All normal flows in the river would be controlled by
the existing upstream dams. Any service releases from the existing dams would
be passed through the new dam site in a temporary pipe until the new dam's
service outlets are completed and the new dam is raised to ann elevation high
enough to direct water through the outlets.
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All existing services and facilities would be
maintained throughout the construction period. New facilities would become
operational before the existing facilities were taken out of operation.

(2) Confluence Dam Water Supply Operation

The regulatory storage pool would begin filling
whenever the demand for CAP water is 1ess than the flow in the Granite Reef
Aqueduct. The regulatory storage pool would contain the most water in the
late spring, and would be nearly empty from late summer to late fall when it
starts filling again. Typical-year fluctuation would be 46 feet.

CAP water would be delivered to and returned from the
reservoir through a new 4-mile-long reversible canal, at an approximate
elevation of 1,494 feet. Since this elevation is higher than the top of the
regulatory storage pool, the water would flow from the Granite Reef Aqueduct
through a pumping/generating facility before it enters the regulatory storage
pool of the reservoir. The pumping/generating facility would produce
electrical power as water is placed into the regulatory storage pool. When
CAP water from the regulatory storage pool is returned to the aqueduct, the
pumping/generating facility would be used to pump the water from the reservoir
into the reversible canal, where it would flow back to the aqueduct.

SRP requirements would be met by releasing the
required water into the river channel, from which the water would then be
diverted into the Arizona and Southern Canals at the Granite Reef Diversion
Dam.

(3) Confluence Dam Flood Operation

When flooding occurs, normal operations would change
because Confluence Reservoir would not have space allocated for flood control.
Pumping of CAP water would be halted, and, when the regulatory storage pool
was filled with the inflowing floodwaters, the water supply outlets would be
opened as long as the inflow continued. If the surface of the reservoir rose
high enough, water would flow over an ungated spillway to the Salt River
channel.

b. Cliff Dam and Reservoir

Cliff Dam and Reservoir would be as described in Plan 1,
except that the typical-year low and high pools would be different, as shown
on Plate 8 ("Cliff Site - Plans 3 and 6") at the end of the Draft EIS.

(1) Cliff Dam Water Supply Operation

Cliff Dam would be operated for water supply similar
to the operation described under Plan 1. However, in Plan 3, no water
exchanges would occur, and water captured in the new conservation space at the
Cliff Reservoir would be delivered to Confluence Reservoir from which it could
be pumped to the Sa It-Gil a Aqueduct. Typi cal-yea r water fl uctua ti oris woul d
also differ from those in Plan 1 and would be 48 feet.
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(2) Cliff Dam Flood Control Operation

Flood control operations at Cliff would be as
described in Plan 1.

c. New/Modified Roosevelt Dam and Reservoir

Roosevelt Dam would be as described in Plan 1 and as shown
on Plate 3.

(1) Roosevelt Dam Water Supply Operation

Water supply operations at Roosevelt Dam would be
simi1ar to those descri bed under Plan 1. However, no water exchanges wou 1d
occur, and water yield from new conservation space, provided by dual use of
the sediment space for water storage, would be del ivered to Confluence
Reservoir from which it could be pumped to the CAP aqueduct.

(2) Roosevelt Dam Flood Control Operation

Roosevelt Dam would be operated for flood control as
described in Plan 1.

d. New/Modified Stewart Mountain Dam

Stewart Mountain Dam would be as described in Plan 1 and
shown on Plate 4.

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

In this plan, Cliff Dam on the Verde River and Roosevelt Dam on
the Salt River would be constructed for flood control, additional water
conservation, and SOD. New Waddell Dam on the Agua Fria River would be
constructed for regulatory storage purposes and would provide incidental flood
control. Stewart Mountain Dam on the Salt River would be replaced or modified
for SOD only. The general location of the structures is shnwn on Figure 11-4.

This plan would provide 660,000 af of regulatory storage space
at New Waddell Reservoir, 170,000 af of new conservation space at Cliff
Reservoir, and would use one half of the sediment pool at Roosevelt Lake to
increase CAP yield by 137,600 af/yr. Prnjected average annual CAP water yield
for this plan is 1,172,000 af/yr.

Sufficient flood control space would be provided to control the
200-year Salt/Verde Kiver fLood event tn a flow of 92,000 cfs at Sky Harbor
Airport, and the 100-year event tn 55,000 cfs at the airport. This plan would
also alleviate the hydrologic safety problems at the existing Salt and Verde
River dams within the SRP system, and would provide the potential for
additional hydropower and recreation.



Cliff, Roosevel t, and Stewart Mountain Dams would be as
described in Pl an 1. Wa ter storage capacity and rec reation faciliti es at
exis ting Waddell Damwould be replaced at t he new reservoir.

Design information on the dams and related feat ures included in
thi s plan is displayed in Table 11-8. Total construction cost of Plan 6 would
be between $978 ,430 ,000 and $1,157 ,no ,000 depending upon whether new or
mod ified dams are const ruct ed.

a. New Waddell Dam and Reservoir

The New Waddell Dam would be lo cated approximately
one-quar t er mile downstream from the exi st ing Wadde 11 Dam wit hi n the La ke
Pleasant Reg ional Park. The site area i ncl udes 41 ,080 acres. The dam,
spillway, reservoir area, canal, pumping/generat ing facility, and transmi ssion
facilities, as well as roads, borrow areas, areas f or ot her
construction-rela ted activ it ies, re creati on sites, and pool levels are shown
on Plate 9 ("New Wa dde ll Site - Plan 6 and 7") i n the map pocket at t he end of
the Draft EIS. Typic al -year pools are not shown; the typical-year l ow pool is
bel ow t he current water level of Lake Pleasant, and the typical-year hi gh pool
i s nearl y t he same as t he maximum st ora ge pool t1SP level shown on the plate.
Lands, necessa ry easements, and rights-of-way for the proj ect would be
acquired by the Federal government.

New Waddell Dam would be an ear t hf i ll st ruct ure , with a
gated or ungated spillway. Discharges from the spi l lway would occur only in
events in excess of a 200-year flood, and would be to the Morgan City Wash
which flows into t he Agua Fria Ri ver about 3/4 mile downstream of the new dam
loc ation. Incidental flood control of the Agua Fri a River would be provided
through the operation of the conservat ion pool.

Two water supply outle t works would be part of the dam.
Mar i copa County Munici pal Wa ter Conservation Distr ict #1 (MCMWCD#I ) present ly
uses water st orage in Lake Pleasant. One serv ic e outlet would be required for
MCMWCD#1 re leases to Lower Lake Pleasant, wh i ch would be reduced i n area f rom
75 acres t o 40 acres as a result of the proj ect. The water would then be
diverted into the existing Beardsl ey Canal. The other service out let would be
t o a reversible canal which would connect the Grani t e Reef Aqueduct t o the
base of the dam.

A minimum pool would be maintained for fisheries and
recreation. Four recreation sites are proposed for New Wadrlell Dam. These
include a total of 270 acres and are all l ocated on t he ~/e st side of the
reservoi r ,

Lower La ke Pleasant would be drai ned duri ng t he
const ruct ion period. The exis t ing Waddell Dam would cent rol normal fl ows i n
t he rive r during constructi on. The cont ractor wou ld f i rs t devi se a means of
diverting any rel eases f rom t he existi ng dam and also of maki ng MCMWDC#1
delive r ies t o t he Beardsl ey Ca nal whi l e t he new dam is ur der const ruct ion .
When construct ion of the new dam is compl eted, t he exi st ing dam would t hen be
parti ally breached by removing approxi ma t ely the t op thi rd of t he dam and then
removing a sma ll sect ion down to the t op of the existi ng sediment pool to
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TABLE II-8

DESIGN DETAILS - PLAN 6
(Agency Proposed Action)a

NEW WADDELL DAM

)

DAM STRUCTURE'
Height
Crest Length
Embankment Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

APPURTENANT WORKS:
Pumping/Generating Facility

Hydroelectric Powerplant
Service Outlet
Flood Outlet:

Capacity in Flood Pool
Capacity at MWSb

Reversible Canal:
Capacity
Length

STORAGE ALJ~CATION:

306 feet
5,000 feet
24,000,000 cubic yards

500 feet
26 feet
250,000 cis

3,000 cfs (29,6 MW power
production)

none
600 cis

none

3,000 cis
5 miles

Conservation:
Streambed
Sediment
Inactive (minimum)
Replacement

Regulatory Storage
Flood Control
Surcharge
Dam Crest

Incremental
Storage

(af)

o
68,800
5,000
157,600
660,000

297,200

Total Surface
Storage Area Elevation
(af) (acres) (feet)

0 0 1,430
68,800 Varies Varies
73,800 2,298 1,506
231,400 4,692 1,611
891,400 10,238 1,702

1,188,600 12,680 1,728
1,736

aCliff, Roosevelt, and
b

Maximum Water Storage

Stewart Mountain Dams same as Plan 1
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ensure that there could be some flow of water to the outlets when the lake is
drawn down. The rest of the dam would be left in place and would serve to
catch the sediment. No loss of MCMWCD#l water is anticipated.

(1) Construction Considerations

A temporary Reclamation construction field office
would be installed at the construction-related site near the dam. The
contractor would also be expected to establish temporary construction offices
in the same location. These offices together with storage and parking would
require about 40 acres.

Existing roads would provide access to the dam site.
About 2.6 miles of new haul roads would be required to connect the borrow
areas to the existing roads.

Earthen materials for the embankment construction
would be obtained from the borrow areas in the vicinity of the dam. Any
concrete required during construction would be produced at a batch plant
located at the site. Any other construction materials would be delivered to
the site over the access road. Any waste material would be hauled to approved
existing disposal sites or buried in the reservoir area according to
constructinn specifications. All disposals will be approved by the Arizona
Department of Health Services.

Contractors would be responsible for obtaining water
for construction activities. The sources would be from existinq surface water
supplies (Lake Pleasant) or wells near the site. The water would be
transported to the construction site by pipelines or trucks.

There would
vehicles in the vicinity of the dam
flow of local traffic.

be a heavy volume of construction
site and this may reduce the effective

All normal flows in the river would be controlled by
the existing dam. Any service releases from the existing dam would be passed
through the new dam site ina tempora ry pipe unt il the new dam I s servi ce
outlets are completed and the new dam is raised to an elevation high enough to
direct water through the outlets.

All existing services and facilities would be
maintained throughout the construction period; the new facilities would become
operational before the existing facilities are taken out of operation.

(2) New \~addell Da"] Vlater Supply Operation

The regulatory storage pool would allow the maximum
pumping of Colorado River water through the Granite Reef Aqueduct to New
Waddell Dam over the six-month winter season (October to March). The
regulatory storage pool would be fill in9 during this period at the aqueduct
capacity of 3,000 cfs less the amount bc~ng del ivered from the system for
water demands. During the remainder of the year, CAP would release water
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fr-om the regulatory storage pool to supplement the aqueduct flow being
imported at a low, uniform rate. Typical-year fluctuation would be 123 feet,
compared to a future-without-project fluctuation of approximately 20 feet.

A 25,600-foot-long reversible canal with a capacity
of 3,000 cfs would be constructed with a pumping/generating facility to
deliver CAP water into and out of the new reservoir. Oiversions from the
Granite Reef Aqueduct would be made into the reversible canal from which the
water would be pumped into the reservoir at the pump station. Power would be
produced when CAP di vers ions from the reservoi r flows through the
pumping/generating facil ity and reversible canal and back into the Granite
Reef Aqueduct. The canal would be located on the east side of the Agua Fria
River. The pumping/generating facility would be located near the left
abutment of the dam. Approximately 1.5 miles of transmission 1ine would be
required to connect these facilities to existing transmission lines.

Del ivery of water to MCMWCD#l would be into the
Beardsley Canal, via Lower Lake Pleasant, as is currently done.

The potential exists to produce additional
hydroelectric power at New Waddell Dam through a pump-back storage facility
which would cycle water between the reservoir and Lower Lake Pleasant on a
daily basis. While such a facility is not included in Reclamation's design
for New Waddell, pump generation could be added to the dam by other
governmental agencies or utility companies. Applications and plans to include
pump-back storage at the dam would require separate environmental review and
compliance by any agency proposing to install such a facility.

(3) New Waddell Dam Flood Operation

New Waddell Reservoir would not include year-round
dedication of flood control space. However, Bureau studies of flood control
potential at New Waddell Dam showed that substantial flood control on the Agua
Fria River could be achieved through operation of the reservoir. Studies have
shown that if the reservoir surface remains at or below an elevation of 1,694
feet ra ther than the max imum e1evati on of 1,702 feet, rel eases duri ng the
200-year flood would remain below a target flow of 25,000 cfs. New Waddell
Dam would be operated to maintain the water surface elevation below 1,694 feet
except when there is low probability of storms occurring, generally during the
period from March through June of each year. With this operational regime the
annua1 probabil ity of damagi ng re1eases from a 200-year flood is reduced to
.0001.

b. Cliff Dam and Reservoir

Cl iff Dam would be as described in Plan 1 except there
would be no water exchanges. The typical-year fluctuation would be 48 feet.

c. New/Modified Roosevelt Dam and Reservoir

Roosevelt Dam would be the same as in Plan 1, except there
would be no water exchanges.
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d. New/Modified Stewart Mountain Dam

Stewart Mountain Dam would be as described in Plan 1.

7. Plan 7: New Waddell + Cliff + Roosevelt + Stewart
Mountain Dams (environmental enhancement)

This plan is the same as Plan 6, except: 1) water would be
made available to maintain minimum flows (enough water to sustain fish
populations) in the Salt River between Stewart Mountain and Granite Reef
Diversion Dams and in the Verde River below Bartlett Dam, and 2) water would
also be made available to provide the potential for recreation and fish and
wildlife enhancement on the Salt River through the Phoenix area by providing
approximately 30,000 af of water for the proposed Rio Salado development. The
method of delivery of this Rio Salado water from the CAP system is yet to be
determined. CAP. water supply would be increased by 114,000 af/yr for an
average annual CAP yield of 1,120,000 af/yr.

This plan provides for a minimum pool at Cliff Reservoir as
well as at New Waddell for fish and wildlife enhancement and recreation
purposes. Typical-year fluctuation would be 39 feet. This is shown on Plate
10 ("Cliff Site - Plan 7") in the map pocket at the end of -the Draft EIS.

Design information on the dams and related features in Plan 7
is displayed on Table II-9. Total construction cost of Plan 7 would be
between $978,430,000 and $1,157,720,000 depending upon whether new or modified
dams are constructed.

8. PI an 9; New Wadde 11 + Roosevelt + Stewa rt Mounta i n Dams +
Verde River Dams Modifications

This plan would consist of constructing New Waddell Dam on the
Agua Fria River for regulatory storage purposes. Roosevelt Darn on the Salt
River would be modified for flood control, additional water conservation, and
safety of dams purposes. Stewart Mountain Dam on the Salt River would be
replaced or modified for SOD only. Bartlett Darn on the Verde River would be
raised 27 feet and an auxiliary spillway would be added for SOD purposes. A
spillway would also be added at Horseshoe Dam on the Verde River for SOD
purposes. The general location of the structures is shown on Figure 11-5.

This plan would provide 660,000 af of regulatory storage space
at New Waddell Reservoir and would use one-half of the sediment space at
Roosevelt Lake to increase the CAP yield by 115,500 af/yr. The projected
average annual CAP yield with this plan is 1,149,900 af/yr.

Roosevelt Dam would have sufficient flood control space
available to control the 200-year Salt/Verde River flood event to a flow of
215,000 cfs at Sky Harbor Airport, and the 100-year event to 170,000 cfs at
the airport. This plan would also alleviate the hydrologic safety problems at
the existing Salt and Verde River Dams within the SRP system, and would
provide the potential for additional hydropower and recreation.
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TABLE II-9

DESIGN DETAILS - PLAN 7a

CLIFF DAM

DAM STRUCTURE:
Height
Crest Length
Embankment Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

APPURTENANT WORKS:
Pumping Plant (combined for

Cliff and Roosevelt)
Service Outlet
Flood Outlet:

Capacity in Flood Pool
Capacity at MWSb

STORAGE ALLOCATION:

338 feet
2,900 feet
15,000,000 cubic yards

(ungated)
125 feet
47 feet
150,000 cfs

1,000 cf s
4,000 cfs

25,000 cfs
36,000 cfs

Conservation:
Streambed
Sediment
Inactive
Replacement

New Conservation
Flood Control
Surcharge
Dam Crest

Incremental
Storage
(af )

o
41,300
10,000
131,400
170,000
445,000
851,000

Total
Storage
(af)

o
41,300
51,300
182,700
352,700
797,700
1,648,700

Surface
Area

(acres)

o
Varies
1,443
3,472
5,421
8,773
14,246

Elevation
(feet)

1,810
Varies
1,909
1,965
2,003
2,067
2,143
2,148

a
New Waddell Dam same as Plan 6; Roosevelt and Stewart Mountain Dams same as
Plan 1.

bMaximum Water Storage

---_._--
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· Desi gn information of the dams ann related features included in
this plan is displayed i n Tabl e 11-10. Total construction cost of Plan 9
would be between $931,790 ,000 and SI, 1II,080,000 depending on whether new or
modified dams are constructed.

a. New Waddell Dam and Reservoir

New Waddell Dam would be as described in Plan 6.

b. New/Modified Roosevelt Dam and Reservoir

Roosevelt Dam would be as described in Plan 1.

(1) Roosevelt Dam Water Supply Operation

Hater supply operations at Roosevelt Dam would be
si milar to those described under Plan 1; however, no water exchanges would
occur. Hater yield from the new conservation space, provided by dual use of
t he sediment space for water storage, would be delivered to CAP users in the
SRP servi ce area through the exi sti ng SRP cana1s and to the CAP aqueduct
t hrough a 300 cfs pumping plant at the Granite Reef Diversion Dam.

(2) Roosevelt Da~ Flood Control Operation

The flood control operation for Roosevelt Dam differs
f rom that described in Plan 1. In Plan g, Roosevelt Dam is the only dam on
the Salt and Verde River Syst em to have dedicat ed flood control space and
would be operated as such.

If the water surface elevation of the reservo ir is
l ower t han t he maximum conservation storage pool elevation , then there would
be no fl ood control release f rom the reservoir.

If the water surface el evation of Roosevelt Reservoir
i s greater than or equal t o the maximum conservati on storage pool elevation
and if the t otal is less than 25,000 cfs, then the release from the reservoir
is equal to the total infl ow. If the total inflow is greater than 25,000 cfs,
then the flood . control release from the reservoir is limited to 75,000 cfs .

If the water surface ri ses above the top of the
desi gnated f lood cont rol space, t hen the flood contro l operation criteria
woul d no l onger be lIsed and the reservoir would be operated to protect the dam
f rom overtoppi ng.

c. New/Modifi ed Stewart Mount ai n Dam

Stewart ~ou ntai n Damwould be described i n Plan 1.

d. Horseshoe Dam Mod ifi cat ion

The sole purpose of th is element would be to sol ve dam
safe ty problems. No new flo od control space would be provided nor would CAP
regulatory storage space be included.
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Table II-lO
Design Details - Plan 9a

Horses hoe Dam
(same as existing)

Dam Structure:

142 feet
1,140 feet

1,082,000 cubic yards

Auxil iary
(gated )

712 feet
36 feet

498,000 cfs

None
None
2,200 cfs
None
None

Total Surface Elevation
Storage Area

(af) (Acres) (feet)

0 0
139,000 2,76 2 2026

2035
2040

EXisting
(gated)

350 feet
36 feet

250 ,000 cfs

Height
Crest Length
Embankment Darn Volume

Crest Length
Head
Capac i ty

Appurtenant Works

HydroelectricbPowerp lant
Pumping Plant
Service Outlets
Flood Outlets
Reversible Canal

Storage Allocat ion: Incremental
Storage
~.L)__

Spi11 way

St reambed 0
Conservation 139,000
Surcharge
Dam Crest

)

a New Waddell Dam same as Plan 6. Roosevelt and Stewart 110untain Dams
same as Pl an 1.

b The Pumping Plant, located at the Granite Reef Diversion Dam, for
Rooseve l t Dam wou ld have a 300 cfs capacity .
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Tab le II- I0
(continued)

Sa r t 1ett Dam

Dam Structure:

\

Height
Crest Length
Concrete Dam Volume

Sp i l lway

Crest Length
Head
Capacity

Appurtenant Works

Exist ing
(gated)

150 feet
79 feet

270,000 cfs

215 fee t
1,000 feet

260,000 cubi c yards

Auxi li ary
(gated)

412 feet
79 feet

479,000 cf s

Hydroelectric Powerplant
Pumping Plant
Servi ce Outl ets
Flood Out lets
Reversibl e Canal

None
None
4,000 cfs
None
None

Storage Al locat ion :

Streambed
Conservation
Surcharge
Dam Crest

Incre mental
Storage

(af)

o
178 ,000

Total
Sto rage

(af )

o
178,000

Surf ace
Area

(Acres )

o
2,775

Elevati on

(feet)

1612
1798
1827
1827



Modification of t he existing Horseshoe Dam wou ld involve
addi ng a gated spi llway . The exsti ng spi llway and out l et totgether with the
additiona l gated spi l lway woul d release a maximum discharge of 764,000 cf s .

During the construrtion period, act ivities in the area
wou l d i ncl ude remova l of vegetation at t he spillway site, excavat i on, and
heavy vehicu la r tra f f ic. Construc t i on materia l wou l d be acqui red from borrow
areas downst ream of the exi st i ng dam . Approx imately 2 years wou l d be requi red ·
to bui ld the auxi l ia ry spi l lway . Th e Ho rses hoe Dam s i t e and genera l l ocat i on
of potential sources for const ructi on mater ia ls are shown on Figure 11-6.

Dur ing and af t er construction, the res ervoir
operation at Horseshoe Lake wou ld not change.

e. Bartlett Dam Modificat ion

The purpose of this element would also be to solve dam
safety prob l ems. No r ew flood contro l space or CAP regulatory storage space
would be incl Uded.

Modif icat ion of t he exi st ing Bart lett Dam woul d involve
rai sing the dam 27 f eet and addi ng a concrete-li ned · auxil iary spi l lway . The
dam crest would be rai sed to elevat ion 1827. The exis t ing spil lway would be
modified to with st and t he hi gh er water surface and t o regulate rel eases to the
ma ximum discharge. The exis ti ng spillway and out let , nperat ing under t he
higher water l evel, together with the new aux il iary spi llway at t he exi sting
saddle dike on t he l ef t abutment woul d release a maximum disc harge of
755 ,000 cfs .

Construction activiti es would be similar to those
described for the mod ification to Horseshoe Dam . It wou ld take about 3t years
to complete modi f ication. The Bartlett Dam site and location of potent ia l
sources for construction materia ls are shown on Figure 11-7.

Afte r the modifications are cnmplet ed, the top of the
conservation space would not change , but the top of the surcharge space would .
Upon completion, the reservoir woul d be operated i n a manner similar to
current ope rat ions .

C. Compara t ive Anal vsis of Alternat ives

Twenty-one evalua tion crite r ia were developed during t he CAWCS Stage
III to provide a framework for determini ng which candidat e pla ns we re
appropriate for consi derati on as the proposed acti on. Although all of the
criteri a were critica l to the plan evaluat ion process. the CAWCS planni no team
idert ified t he factors which most significantly di scriminated among
alternatives, and aggregated them into the fo l lowing cat egor i es : performance
(abil ity to meet CAWCS objectives). economics, environmental impacts, socia l
impacts , and pub l ic accept abi l i ty . Performance of the plans has been
discussed in the earli er descr iption of alternatives. Publ i c accepta bi l ity is
discussed bel ow in Section D. The environmental, social, and economic impacts
of alte rnat ives are presen ted in detai l i n Chapter IV .
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Tabl'e I1-11 provides a comparative display of the advantages and
disadvantages of each plan relative to the significant evaluation criteria
identified by the CAWCS study team.

As shown in Table II-II, Plans 1, 3, E, and 7 provide high levels of
flood protection and solve dam safety problems. Plans 2 and 9 also solve dam
safety problems but provi de less fl ood protect t on. PI an 8 does not meet
objectives for flood protection, but it does provide for continued studies to
develop a plan to make Salt and Verde River Da~~ safe.

Regulatory storage advantages are strongest with Plans 3, 6, 7, and
9 because they include regulatory storage reservoirs to provide increased CAP
yi eId, added fl exi bil ity in the opera t i on of CAP, and energy management
benefits. Plan 1 provides some increased yi~ld because of water exchanges but
does not have the flexibility or energy management benefits that are
associated with a reservoir. . Mainly because of energy management
opportunities associated with New Waddell Reservoir, Plan 6 provides the
highest annual economi c benefits of any plan. Plan 8 does not meet project
objectives for regulatory storage.

Costs of the action alternatives in rank order from highest to
lowest, are: Plan 3, 6 and 7, 9, 1, 2. Plan ~ has no construction costs at
this time, but planning for dam safet.y would continue and ultimat.ely the
solution could involve dam construction.

Environmental impacts associated ~'ith construction~ operation, and
maintenance are most severe with Plan 3 because the plan includes Confluence
Dam and Reservoir. The reservoir would inundate sensitive habitat and areas
of human u~e, leading to severe impacts to endangered species, riparian
habitat, perennial stream habitat, stream recreation, water quality, and
cultural (prehistoric and historic) resources. Environmental impacts of Plan
6 include losses of riporian habitat and . cultural resources; these same
impacts would occur with Plans 1 and 7, which would also adversely affect
endangered species. Plan 2 would have lesser impacts to riparian habitat and
cultural resources than Plan 6. Plan 9 would have a lesser impact to riparian
habitat and endangered species than Plans 1, 2, 3, 6, and 7. Plan 8 would
have no project related impacts, but the dam safety solution found in
continued studies could result in impacts that cannot be predicted at this
time.

Social impacts are primarily the consequences of relocation becouse
of land acquisition for dams and reservoirs. The most severe social impacts
of relocation occur with Plan 3, which would require the relocation of the
Fort McDowell Indian Community. No other plans would require the relocation
of the community. With Plans 1, 2,3, 6, and 7, some residents who currently
live around the perimeter of Roosevelt Lake and a family who operates a ranch
near Horseshoe nam on the Verde Piver would be required to relocate. Although
all action plans require Roosevelt Lake relocatiors, Plan 2 requires the
fewest number of people to relocate. Plan 9 would not require relocation of
the family who operates the ranch near Horseshoe Dam.

Quantification of impacts is provided in Chapter IV, and the impacts
are summarized in Table IV-39 and IV-40.
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!a.blo~ II-!.!

COl'1 PARAtIVE EvALtl...n ON OF PUNS

)

Pla n 8
( No CAloICS
an ion )

Pl ollln 1

Pl an 2

Pl an 3

Plan 6
(Age ncy
prop osed
a c tion )

Pl an 1

No pr Qj e ~ t-r e lated coa t
No projec r er e Lat ed impac t s to Fort Me Oo~ ll

Indian Ocrmrun i t y
No pro jee t-rel ~ ted impa cts to end ange r ed

s pec ies , r iparian h4ilb i tat , o r cultura l
res our ces

Moderate publ i c sup port

Relat iv el y lov co s t
tb impacts t o Fact McDowell "Ind i an.

Coasa.ani t y
Hi gh level of flood pr ot ec tion
Moderate i ncre ase in CAP y i e l d
Solves daft safe ty pr ob l ems
Modera t e public suppor t

Lowest cost of a ll action pl ans
Sol ve s d.m ~8fetr prob leMS
No i mpac t e t o Fort Mc Dowell Ind i an

CGD'IIlUl'l i t y
Ins i ~ni fi cant i . pa cts t o endangered

' il'ed e s
Prov id~s ec e e eat.e i nc r ea se i n f lo od

pr otec ti on

Highe . t increa se in CAP yie ld
High l eve l of f l ood protection
SigniEi c8 nt increolll5e in pO"'e r r eve nues and

other economi c beneFits
Pro vide. fl eltib le CAP o pe n d o ns
Provides r e l i a b l e water . u pp l y
Si gni fi c an t i nc rease i n b ke r ec r ea t i on

SignHic.an t inc rease i.n CAP yie ld
High. l evel of flood p r o t ection
Highest in cr ease in power revenues and

other e conomi c bene f i ts
Pr ov i des r e l i able wa t e r supply
Prov i de s fl cncibl e CAP o pe r a t i o ns
Si gn i fica n t i nc r ease in lake rec eeat i o e
No impact s t o Fort McDowell Ind ia n

ColrlllllJn it y
St r ang broad -bas ed pub l i c Sup por t

Hoderate inCrease i o CAP yie l d
High t eve t of fl ood pect.ec t Lon
Significa nt inc r ease i n power revenues

and oche r economic be ne fit s
Prov i de s flexib l e CAP operat i ons
Prov i de s reliab le wa t e r supp ly
Si gn i f i can t inc r ease in l ak e recreat i on
rt"ovides oppor t un i t i to s f o r f ish and

"'i Idl H e enna nceee nt
Provide" oppo r t uni t i es for development o f

sa lt Rive r rec r ea r Ion through Phoenix
It> impac ts t o For t !'CcD:H"e ll Ind ian Coonu ni ty
~od~r. t e publ ic sup por t

Di sadvan tages

~o i nc r e as ed flood pr ot ec t ion
~ ad d i t i ona l wa t e r s uppl y beyond CAP

bese t I e e
Significantly lees power r evenues t han

regu l ato r y a torage plaRs
tb flexibi li ty i n CAP. cpe r a t i cns
Dam safety stud i ~s cont iuue

LeSI re li ak t e wa t e r s upply t han
re gu l ~ tory storage plans

Si gn ificantly 1 ~ 8 s power reve nue s and
ot he r economi e benefi ts than
r egulatocy s torage plans

No flexibili ty in C"'P ope rati on
Adverse impacts to e ndanger ed

spec i e s , r i par Lan habitat, an d
cu l cuee L r es our ces

ln e i gni fi c:ant inc:cea5e i n CAP yi e ld
Leu reliable WIIlCT suppl y t han

re gulatory . t orage plans
Min imal power reven ues and o the r

economic ben~ fits

No flexibil ity in CAP ope r a t ions
Adverse i llpacts t o ri p4il riao habitat

and cu l tural resource'
Mi n imum public support

Highe s t cost of at L action pl a na
severe impacts to Fort McDowe ll

l od i . n ComlllU nity
Sever e impac ts t o ~ndangered sp ecies ,

r ipa r i an habi ta t , and cultura l
res our ce s

Severe impa cta t o s t r e a m recrea ti on
Pote ntial fo r r e se r voir eutrophicat ion

and degradation of wat er quali ty
Highly controversia l - divide d publi ~

s uppgrt

Hill;h COl t

Adver se iMpac t s t o end an gered specie~

habi t a t and cu l tura l re SOUrC~ 9*

High cos t
Adve rse impacts t o endanger ed '~cies.

r i pa rian habita t, and cul tur~l

resou rc es

A- J (' op.udy IHolo~ lc a L Op i n i on nnd e r- Sec t ion 7 o f t he tndango:!red Spec i e s Act ~as i ssue d by the Fish and
~ i ld ll fe Se rvic e fn r t he Pro po s ed ActL on .
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Table 11-11 (continued)

COMPARATIVE EVALUATION OF PLANS

Disadvantages
__________A_'d_v_a_n_t_a_g_'~' ~~~:"':"_ _

Plan 9 Provides reliable water supply
Signific~nt increase in power revenue

and other economic benefits
Moderate increase in CAP yield
Significant increases in lake

recreation
No impacts to Fort McDowell Indian

Community
R~duced environmental impacts

Lower level of flood protection than with
some of the other plans

Adverse impacts to cultural resources
High cost
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D. The Proposed Action - Plan 6

)

Plan 6 has been selected as the agency proposed action for CAWCS
beccuse the plan meets project objectives, has strong public support, and does
not have many of the severe social and environmental impacts associated with
Plan 3. In particular, Plan 6 avoids impacts to the Fort McDowell Indian
Community. while still providing high performance for flood protection and CAP
regulatory storage. While Plans 1, 2, 7, and 9 also avoid impacts to the Fort
McDowell Community, they do not perform as well as does Plan 6.

Strong, bread-based public support for Plan 6 was identified by the
CAWCS public involvement program in Stage III. In a series of workshops to
assess public values in relation to the plans, 60 groups and agencies found
Plan 6 to be an acceptable alternative. The majority of speakers at three
public meetings held in September 1981 f'e vored Plans 6, 7, and 8. Corment.s
received from response forms io a CAWCS publication indicated that nearly he l f
of the respondents favored Plan 6 among the alternatives.

On October 2, 1981 the CA.WCS Govern(\r' s Advi sory Commi ttee, composed
of government, business, agriculture, and environmentfl representatives,
reviewed the alternatives and voted 20 to 1 to recommend Plan 6 to the
Governor of Arizona as their preferred plcn. The Governor subseauently
recommended Plan 6 to the Secretary of the Interior. The Central Arizona
Water Conservation District, the s tate agency responsible for CAP repayment,
also endorsed Plan 6.

In October 1981, the CAWCS planning team participated in a
"tradeoff" meeting to l'eview all available information on the alternatives and
to formulate recommendations. Alternatives were evaluated based on
performance, cost, economic benefits, public acceptability, engineering
feasibility, environmental impacts, social impacts, and implementability. As
a result of these analyses, the Arizona Projects Office of the Bureau of
Reclamation recommended that Plans l , 3, and 6 were appropriate for
consideration as the proposed action. Plan 2 was not recommended because it
does not provide any regulatory storage capabil i ty and offers less flood
protection than other action plans. Plan 7 is an environmentally-oriented
variation of Plan 6, and many of the benefits of Plan 7 could be obtained with
mitigation measures included as part of Plan 6. Therefore, although Plan 7
was not recommended for further consideration, features of this plan could
still be obtained. Plan 8 was not recommended because the plan does not meet
project objectives.

After reviewing the three recommended plans, the Secretary of the
Interior selected Plan 6 as the agency proposed ac t i on on November 198],
citing the plan's high performance, public support, and avoidance of impacts
to the Fort McDowell Ind i an Comnunl ty.

At the time the Secretary decided on the Proposed Action, it
contained two options for Roosevelt Dam. Since that time all aspects of the
two options have been evaluated. After technical aralysis and review and
public input, it has been decided to pursue modified Roosevelt Dam as part of
Plan 6, the Proposed fiction. Because both options were display~d at the ti~e

of the decision, this EIS continues to display both options.
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