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SUMMARY

A. Purpose and Need for the Action

This environmental impact statement (EIS) describes the proposed con-
struction and operation of the Regulatory Storage Division of the Central
Arizona Project (CAP). Construction of the CAP Regulatory Storage Division
was authorized by Section 301(a)(3) of the Colorado River Basin Project Act
(P.L. 90-537). Tﬁis feature of the CAP is being investigated under the title

Central Arizona Water Control Study (CAWCS).

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

have been combined in the CAWCS.

The CAWCS study area encompasses approximately 13,400 square miles
(8,576,000 acres) in central Arizona, including portions of Maricopa, Gila,
and Pinal Counties. The entire Phoenix metropolitan area is located within
the CAWCS boundaries. Figure 1 shows the CAWCS study area. The population
of the area is about 1.5 million people, almost 96 percent of whom live in

Maricopa County. There are five Indian communities in the study area.

The alternative actions described in this EIS have three principal

purposes. These are:




1. to increase the operating efficiency of the CAP by: providing
regulatory storage capacity; conserving Salt, Verde, and Agua Fria River
flows; and regulating Colorado River water deliveries from the granite Reef

Aqueduct,

2. to provide storage capacity to meet the flood control needs on the

Salt River through the Phoenix metropolitan area.

3. to provide for the structural safety of existing Bureau of

b

Reclamation dams on the Salt and Verde Rivers.

Construction of a regulatoéy storage unit for CAP water will improve the
operating flexibility and efficiency of the CAP and will allow the importa-
tion of grater‘quantities of Colorado River water in years when it is avail-
able. Without regulatory'stor;ge capacity the CAP system can be operated

only in direct response to demand.

A series of floods betwéén February 1978 and February 1980 caused
substantial damage in the form of property damage, income losses, and emer-
gency costs, and had severe impdacts on transportation and on people living in

the flood zone,

Hydrologic analyses for thé maximum probable floods (MPF) indicate that
six Salt River Project (SRP) sgorage dams on the Salt and Verde Rivers have
inadequate storage and/or spillWay ;ﬁd outlet capacity to contain and/or pass
the MPF without overtopping.- Sﬁch an occurrence could jeopardize the safety
of the dams. Theipotential ovértopping or failure of any of these dams is
considered serious becausevof tﬁe extreme consequences which would result for

Phoenix and downstream communities.
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B. Alternatives Including the Proposed Action

1. Alternatives Eliminated from Further Study

The CAWCS was initiated in July 1978. The study was conducted in
three stages, following a process of transition from a wide array of possible

solutions in Stage I to a single proposed action at the end of Stage III.

During Stage I and Stage II, individual "elements" were analyzed
which could provide CAP regulatory storage and/or flood control, Elements
which were evaluated and eliminated from consideration during the CAWCS are

shown in Table 1.

At the beginning of Stage III the Bureau widened the focus of the
CAWCS to include SOD as a major objective. All "plans" (combinations of
elements) developed for Stage III analysis considered both SOD and CAWCS
éurposes. These plans were evaluated on the basis of performance, cost, and
envrionmental and social impacts. Eight "candidate" plans resulted from
this analysis; two of these were subsequently eliminated from consideration:

Plans 4 and 5.

2. Alternatives Analyzed in Detail

[ Plans 1, 2, 3, 6, 7, and 8 were analyzed in detail. In November
19%1, the Secretary of the Interior selected Plan 6 as the agency proposed
action. His selection was based on the strong local support for Plan 6, the
functional ab%lity to meet statutory obligations required by authorizing

legislation, and the fact that the severe impacts to the Fort McDowell Indian

Community associated with some plans were avoided,

iii




Table 1

ELEMENTS ELIMINATED FROM CONSIDERATION

VERDE RIVER:

Tangle Creek Dam, Modified ﬁorseshoe Dam, New Bartlett Dam

SALT RIVER:

Carrizo Creek Dam, Klondike Buttes Dam, Coon Bluff Dam, Granite Reef

Dam, Rio Salado Low Dams ‘
AGUA FRIA RIVER:

Lake Pleasant Storage, Agua Fria Siphon, Calderwood Butte Dam, North

Phoenix CAP Dams

GILA RIVER, SANTA ROSA WASH:

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

CHANNELS :

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

LEVEES:

Granite Reef Dam to Counfry :Club Drive, Country Club Drive to 35th
Avenue, 35th Avenue to Salt/Gila Confluence, Salt/Gila Confluence to

Gillespie Dam '
GILA RIVER CHANNEL CLEARING FOR ?AWéS FLOOD CONTROL
WATER EXCHANGE WITH SALT RIVER PROJECT (SRP)
SRP REREGULATION

GROUNDWATER RECHARGE
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A description of the six candidate plans follows:

a. Plan 1: Cliff + New/Modified Roosevelt +
New/Modified Stewart Mountain Dams

Under this plan, Cliff Dam would be constructed on the Verde
River between Horseshoe Dam and Bartlett Dam (see Figure 1) and a new or
modified Roosevelt Dam would be constructed. Both dams would provide flood
control and CAP regulatory storage in addition to SOD. New or Modified
Stewart Mountain Dam would be for SOD purposes only in all plans. This plan
would not connect directly with the CAP aqueduct. Conservation space at
Cliff and Roosevelt Reservoirs would increase CAP yield through exchange by
107,600 acre-feet (af) per yer. Dedicated flood control space at Cliff and
Roosevelt Dams would reduce the 200-year flood (275,000 cfs) to 92,000 cfs at
Sky Harbor Airport and 100-year event to 55,000 cfs at the airport. Concep-
tual recreation plans for Cliff and Roosevelt feature an increase (14 sites)
in camping, picnicking, and boating facilities,

b. Plan 2: Cliff + New/Modified Roosevelt + New/Modified
Stewart Mountain Dams + Nonstructural Measures

This plan limits construction at Cliff and Roosevelt Dams to
that necessary for SOD purposes. Flood control, provided by the use of the
surcharge space at ClifiJand Roosevelt in combination with nonstructural

flood damage reduction measures downstream, would reduce the 200-year

i
flood to 157,000 cfs and the 100-year flood to 150,000 cfs at the airport.
Increased water supply for CAP (16,000 af per year) could be developed

at Roosevelt Reservoir. Because this is a limited structural plan, addi-

tional recreational facilities would not be provided.




c. Plan 3: Confluenbe + Cliff + New/Modified Roosevelt
+ New/Modified Stewart Mountain Dams

Under this plan, a dam at confluence of the Salt and Verde

Rivers (see Figure 1) would be bonstructed as well as Cliff, Roosevelt, and

Stewart Mountain Dams. CLliff and Roosevelt Dams would provide flood control,

newtconservation Space, and SOD. Confluence Dam would be constructed
for regulatory storage purposes; Routing floodwaters through this reservoir
may provide some incidental fldod damage reduction. Confluence Dam would
connect directly with the Salt-éilé Aqueduct via a pumping plant and canal.
Under this plan, the 200-year fiood‘would be reduced to 92,000 .to 70,000 cfs
and . the 100-year flood to 55,000 to 50,000 at the airport. The CAP yield
would be increased by 162,600 af per year. Conceptual recreation plans for

Confluence, Cliff, and Roosevelt Dams include new recreation sites.

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

New Waddell Dam wpuld replace the existing Waddell Dam at Lake
Pleasant on the Agua Fria Riverj(see Figure 1). It would be constructed for
regulatory storgge and would prévide incidental flood control. New Waddell
would ﬁe connected to the Granite,Reef Aqueduct by a canal with a pumping
plant. The CAP water supply Vould be increased by 142,500 af per year.
Flood control, additional water conservation, and SOD would be provided at
Cliff and Roosevelt. This plan would reduce the 200-year flood at the air-
port to 92,000 cfs and the 100-year flood to 55,000 cfs. Conceptual recrea-

tion plans include additional sites at New Waddell, Cliff, and Roosevelt.
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e. Plan 7: New Waddell + Cliff + New/Modified Roosevelt
-+ New/Modified Stewart Mountain Dams (environmental
enhancement)

This plan is the same as Plan 6, but would be operated to

"emphasize opportunities for environmental enhancement. A portion of the

water supply generated by the new conservation space at Cliff and Roosevelt

Dams and the regulatory storage at New Waddell Dam would be used for recre—

"~ ation and fish and wildlife conservation. Due to system losses for these

purposes, the increase in CAP water supply is 116,000 af per year, which is

less than in Plan 6. Recreation plans are the same as for Plan 6.

f. Plan 8: No CAWCS Action

The No Action alternative provides the baseline against
which all other pléns are compared (future-withbut—the—project). With this
option, CAP would be constructed, but no CAWCS regulatory storage or flood
control would be provided. SOD studies would, however, continue toward
selection of a preferred SOD solution, This solution may differ from the
Cliff/Roosevelt combination in CAWCS/SOD plans. Plan 8 also includes the
following assumptions: Thirteen bridges in metropolitan Phoenix would be
constructed or modified by state and local govermments to withstand flows of
200,000 cfs. Floodplain management would oceur, including enforcement of
existing laws and regulationg. Channelization ayound existing facilities at
the airport would be conducted. Limited Channef clearing in the Gila River
would be undertaken. Flood warning systems would be improved. Several flood
control facilities on area rivers would be constructed. —A tempe Salado -
Project would be implemented; the overall Rio Salado .concept was assumed not

be be developed.
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3. Comparative Evaluation of Alternatives

Economic costs and benefits of plans are shown on Table 2.

Table 3 displayé thejenvironmental effects of alternative action
plans (Plan 1, 2, 3, 6, and 7).f Effects are an interpretation of the signif-
icance of impacts to envirénméntal and social resources. The impacts of
plans were quantified by measuring the difference between the future-without~-
the project and futuré-with—the%project condition for specific factors within
each resource category. Effects were determined using c;iteria developed by
CAWCS investigators, Mitigatign measures, where possible, were applied to
each resource category to dete:mine how the effects of impacts would change.
Table 3 displays unmitigated gnd mitigated effects separated by a slash
(unmitigated/mitigated). Effects are shown as:

. Insignificant (I): :a small chang;; or one involving a low-

quality resource

' Sigﬁificant Beneficial (SB): major improvement in a condi-

tion, uSually lopg-;erm and affecting high—quality resources
® Significant Adve?se‘(SA): major degradation of a condition,
usually long-terﬁ and affecting high-quality resources

® Beneficial FlagkaF): extraordinary beneficial change in a

unique, protecte&, o? very high—-quality resource

° Adverse Flag (AF;: extraordinary adverse change in a unique,

protected, or very high—quality resource
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Table 2

ECONOMIC COSTS AND BENEFITS OF PLANS

Plan Options

Total Construction
Costd,b ($)

Total Annual
Cost®:¢ (§)

Total Annual
Benefits® ($)

Net Economic
Benefits? ($)

Plan 1

Cliff
CLiff

Cliff

Plan 2

+ Modified Roosevelt + Modified Stewart Mountain
+ New Roosevelt + New Stewart Mountain

CLiff + New Roosevelt + Modified Stewart Mountain
+ Modified Roosevelt + New Stewart Mountain

Cliff + Modified Roosevelt + Modified Stewart Mountain
CLiff + New Roosevelt + New Stewart Mountain

Cliff + New Roosevelt + Modified Stewart Mountain
Cliff + Modified Roosevelt + New Stewart Mountain

Plan 3

Confluence + Cliff +
Stewart Mountain
Confluence + Cliff +

Mountain
Confluence + Cliff +
Mountain
Confluence + Cliff +
Mountain

Plan 6

New Waddell + CLiff
Stewart Mountain
New Waddell + Cliff
Mountain

New Waddell + Cliff
Mountain

New Waddell + Cliff
Mountain

Plan 7

New Waddell + CLiff
Stewart Mountain
New Waddell + Cliff
Mountain

New Waddell + CLiff
Mountain

New Waddell + Cliff
Mountain

+

+

+

+

+

+

+

+

Modified Roosevelt + Modified
New Roosevelt + New Stewart
New Roosevelt + Modified Stewart

Modified Roosevelt + New Stewart

Modified Roosevelt + Modified
New Roosevelt + New Stewart
New Roosevelt + Modified Stewart

Modified Roosevelt + New Stewart

Modified Roosevelt + Modified
New Roosevelt + New Stewart
New Roosevelt + Modified Stewart

Modified Roosevelt + New Stewart

4Costs and benefits are shown in January 1982 dollars.
bIncludes interest during-construction (IDC).
€Includes operation, maintenance, and replacements costs (OM&R).

694,940,000
874,230,000
788,340,000
780,830,000

541,570,000
713,840,000
627,950,000
627,460,000

1,116,250,000
1,295,540,000
1,209,650,000

1,202,140,000

978,430,000
1,157,720,000
1,071,830,000

1,064,320, 000

978,430,000
1,157,720,000
1,071,830,000

1,064 ,320,000

58,060,000
71,300,000
69,960,000
64,400,000

41,870,000
54,590,000
48,250,000
48,210,000

93,970,000
107,200,000
100,860,000

100,310,000

82,710,000
85,450,000
89,600, 000

89,050,000

82,710,000
95,940,000
89,600,000

89,050,000

89,040,000
89,040,000
89,040,000
89,040,000

53,310,000
53,310,000
53,310,000
53,310,000

125,970,000
125,970,000
125,970,000

125,970,000

174,290,000
174,290,000
174,290,000

174,290,000

168,160,000
168,160,000
168,160,000

168,160,000

Annual equivalents are calculated at 7 3/8%.

30,980,000
17,740,000
24,080,000
24,640,000

11,440,000
1,280,000
5,060,000
5,100,000

32,000,000
18,770,000
25,110,000

25,660,000

91,580,000
78,350,000
84,690,000

85,240,000

85,450,000
72,220,000
78,560,000

79,110,000




Table 3

- ENVIRONMENTAL EFFECTS OF ACTION PLANS

Resource/Factors Plan 1. Plan 2 Plan 3 Plan 6 Plan 7

BIOLOGICAL RESOURCES

Threatened and Endangered
Plants and Wildlife SA/1 SA/I AF/AF SA/1 SA/1

Riparian and Wetland
Biotic Communities SA/SB SA/I AF/SA SA/SB SA/SB

Perennial Stream and
Riverine Biotic

Communities - 1/r 1/1 AF/AF I/1 SB/SB

Reservoir Aquatic :
Communities ' I/T I/1 SA/SA SA/SA SA/SA

WATER QUALITY

Water Quality Constituents

(i.e., salts, total dis- No
solved solids, hardness) I/~ effect SA/SA 1/1 I/1
Entrophication :  No

Potential /1 effect SA/I I/1 I/1

CULTURAL RESOURCES

Prehistoric Resources AF/AF AF/AF AF/AF AF/AF AF/AF
Historic Resources AF/AF AF/AF AF/AF  AF/AF AF/AF
RECREATION

Stream-Oriented v a

Recreation ‘ /1 I/1 AF I/1 . I/T
Reservoir-Oriented

Recreation (no \

mitigation required) SB 1 SB SB BF
SOCIAL RESOURCES

Relocation of Indian No No No No
People : effect effect AF/AF effect effect

]
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Table 3

(continued)

Resource/Factors

Plan 1

Plan 2 Plan 3

Plan 6

Plan 7

SOCIAL RESOURCES Cont'd

Relocation of Non-
Indian People

Flood Reduction (no
mitigation required

ECONOMICS

AIR QUALITY

Contruction Increases
in Total Suspended
Particulates (TSP)

AESTHETICS

Change in Visual
Quality Zones

NOISE

Environmental Protec-
tion Agency Goals (no
mitigation required)

GEOLOGY/SOILS

Prime Farmland

Mineral Resources
(no mitigation required)

LAND RESOURCES

Land Use Compatability
(no mitigation required)

Land Use Conversion
(no mitigation required)

Mitigation not possible.
Note:

SA/I

SA/I

SB-

sA2

SB

SB

(future~without-the-project)

No
SA/effect SA/I SA/I

SB BF BF

effects not determined

SA/I SA/I SA/I

I SA2 SB

SA2 SA/SA SA?

SB SB SB

Effect are determined based on comparison to Plan 8

SA/T

SA/I

SB

SA?

SB

BF
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Eleven resource categories are shown in the table, as are the
important factors within each category which would be affected by project
actions. Resources determined to be significant during the EIS scoping

process are:

- Biological Resources
- Water Quality

- Recreation

- Cultural Resources

- Social Resources‘

- Economics

Resources which would be affected by project actions but were
determined not to be significant to the choice among the alternatives are air

quality, aesthetics, noise, geology/ soils, and land resources.

C. Affected Environment

1. General Description of CAWCS Area Signficant Resources

a. Biological Resources

Six resource factors within the CAWCS area have been identi-

fied as having importance with respect to action-related impacts:

1. Riparian/Wetland Biotic Communities

2. Other Terrestrial Biotic Communities

3. Perennial Stfeam/Riverine Aquatic Communities
4, Other Aquatic Communities (Lakes and Lacustrine

Communities)




5. Threatened and Endangered Plants and Wildlife

6. Management and Special Use Areas

Acreage and percent ranges of the major biotic communities

occuring in the CAWCS study area are shown in Table 4,

Table 4

ACREAGE AND PERCENT RANGE OF
BIOTIC COMMUNITIES IN CAWCS AREA

Percent of
Biotic Community . Acres Study Area

Temperate Uplands

including Montane conifer forest,

Pinyon-juniper series, Oak-pine

series, Interior chapparal, Sonoran

savanna grassland 1,167,000 13.6

Riparian and Wetland Communities

including warm-temperate, tropical-
subtropical, and riparian forests 59,000 .7

Desert Uplands

including Creosotebush~bursage
series, Paloverde-mixed cacti
series, Saltbush series 5,957,000 69.4

Aquatic Communities

including lakes, rivers, and
reservoirs 75,000 .9

Human Dominated Communities

including argicultural and
developed urban lands. : 1,318,000 15.4
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b. . Water Quality

The water quality of local surface water sources in the CAWCS
area is measured by levels of cbncentrations for 45 constituents including a
number of elements and compounds; alkalinity, fecal coliforms, hardness,
specific conductance, sodium aBsorption ratio, dissolved solids, and pheno-
lics. Safe levels of some of theée constituents are proscribed by law for
various water uses; the levels Qf water quality constituents in surface water
sources in the CAWCS area vary considerably from one source to another.
These local sources couldkbe;eiﬂher improved or degraded by regulatory

storage mixing.
C. Recreation

Significant watef—related recreation resources and facilities
are described as either streaﬁ-oriented or reservoir-oriented. The five-
county region of Maricopa, Pima, Pinal, Gila, and Yavapali Counties was
defined as the affected area to assess recreation impacts of CAWCS plans.
Existing recreation resourceé and facilities in the five-county region
include over 9,000 campsites, 11,600 picnic sites, 51 improved swimming
sites, 985 miles of fishable stream, 34 miles of stream suitgble for tubing

(river floating), and 35,000 water surface acres suitable for boating.

d. Cultural Resources

Prehistoric resources in the CAWCS area date from the area's
occupation from about 1100 B.C; to the advent of recorded history in the
mid-1600's A.D. Some of the more significant sites in the study area reflect

the highly-develped Hohokam tradition and culture, and present an opportunity




to examine different models for the development of complex social, political,
and argicultural systems. Larger archaeological sites are popular tourists
attractions such as Tonto National Monument, Casa Grande National Monument,

and Pueblo Grande Museun,

Historic resources in the study area date from Arizona's
pre-territorial (to 1863) through territorial and statehood periods. Several
of these sites, such as Theodore Roosevelt Dam, have been recognized as

nationally significant resources.

e. Social ‘Resources

CAWCS plans would affect the communities, individuals, fami-
lies, and businesses who are currently subject to flooding along the Salt
and Gila Rivers through metropolitan Phoenix, and the people who would be
relocated because oé construction and reservoir inundation associated with

alternative action plans.

Communities particularly affected by flooding are the cities
of Mesa, Tempe, and Phoenix, the communities of Buckeye and Holly Acres, and

the Salt River Pima-Maricopa and Gila River Indian Communities.

Relocation of residents 1living in Roosevelt Lake Estates,
Rockhouse Farm, North Bay Estates, Roosevelt Gardens East, and the KA (John-
son) Ranch would be required under all action plans. Residents of the Fort

McDowell Indian Community would be relocated by one plan.
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2. Descriptibn of Affected Site Areas

a. New/Modified Stewart Mountain Site Area

This site area 18 entirely included within the Confluence site

area, and is described in Section d.

b. Cliff Site Area

The Cliff Dam and Reservoir site area is located on the Verde
River between Horseshoe and Bartlett Dams. All of the land within the Cliff
site area, with the exception of the KA Ranch, is owned and managed by the

U.S. Forest Service, Tonto National Forest.

Significant biol@gical resources include mature cottonwood-
willow forests and mesquite Qoodlands, 20 miles of flowing stream with
associated native and introducéd fish species, and a bald eagle (federal-
listed endangered species) bfeeding area, Horseshoe Reservoir and the

flowing stream are used for recreational activities.

Cultural resourcés within the Cliff site area include 1,454
prehistoric sites composed of artifact scatters, pueblo sites, and several
special features such as trash mounds. Nine signficiant historic sites
include the Verde River Sheeﬁ Bridge, which was placed on the National

Register of Historic Places in 1978.

There are no communities in the Cliff site area, but the
family who lives at the KA Ranch would be relocated under CAWCS action planms.

Approximately 130 acres of prime farmland are located at the KA Ranch.
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c. Roosevelt Site Area

The site area surrounds the existing Roosevelt Dam and

Roosevelt Lake, the largest lake in the study area. Most of the land in the

" Roosevelt site area is publicly-owned, and is managed by the Tonto Natiomnal

Forest for recreation, grazing, and wildlife habitat,

Important biological resources include 15 miles of flowing
stream, self-sustaining fisheries, a bald eagle breeding areak and a water-
fowl refuge and a managed wildlife area. Stream and lake recreational

resources and facilities are heavily used.

Cultural resources include 1,495 prehistoric sites similar to
sites found in the CAWCS area in general. Of 57 significant historic
sites, the most important is Theodore Roosevelt Dam, a National Historic

Landmark.

Four communities at Roosevelt Lake would be affected by CAWCS

alternatives. Some residents of Roosevelt Lake Estates, Rockhouse Farm,

'Roosevelt Gardens East, and North Bay Estates would be relocated under

alternative plans. Many of the residents of these communities are retired

and prefer to live in a rural setting,

d. Confluence Site Area

The Confluence site area 1is located around the confluence
of the Salt and Verde Rivers approximately 25 miles northeast of Phoenix.

Lands within the area are mainly controlled by public agencies and Indian
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Communities., - Private holdings iinclude several residential communities such

as Fountain Hills.

Bioiogical reso&rcés include important acres of riparian
and wetland community types suﬁh ;s cottonwood-willow and mature mesquite
forests, 35 milgs of flowing st%eamiwith native and introduced fish species,
3 bald eagle breeding areas ané aésociated preferred habitat, Yuma clapper
rail (federal-listed endangereé specieé) and several species of Arizona
special status wildlife,.and‘é cottoﬁwood habitat rehabilitation site.
The 35 miles of stream are useé iﬁtensively for tubing, fishing, and other

recreational activities.

Prehistoric sites are generally much larger than sites at the
other affected site areas and include\l3 ball courts. The most significant

historic site in the Confluence ?reé is Fort McDowell.

The Fort Mcboweli Iﬁdian Community would be affected by one
CAWCS alternative. Residents éf ;his Yavapai Indian reservation would be
relocated by dam construction. EThe;e are approximately 400 residents in the
community, which is highly cohési?e and maintains the tfaditional Yavapai
culture, religion, and customs.: The reservation also contains commer;ially—

mined sand an gravel resources and approximately 680 acres of prime farmland.

e. New Waddell Site Area

The New Waddell site area 1s located around Waddell Dam and
Lake Pleasant on the Agua Frié River approximately 45 miles northwest of
Phoenix. The land in the areagis‘mainly controlled by state, federal, and

county agencies.

xviii




There are no perennial streams or special use and management
areas in the site area. Recreation resources and facilities include Lake
Pleasant and Lower Lake Pleésant, both used intensively by area residents,
mainly for sailing and motorboating. The lakes are within Lake Pleasant

Regional Park,

Cultural resources include 138 prehistoric sites
and 11 significant historic sites representative of agricultural, water

control, and transportation activities.

No people live in the New Waddell site area who would be
affected by CAWCS plans. The area contains approximately 70 acres of prime

farmland.

f. Downstream Area

The areas affected by flooding includes the Salt and Gila
River floodplain from the Granite Reef Diversion Dam through metropolitan

Phoenix to Giilespie Dam.

Biological resources include Yuma clapper rail habitat, and
state and federally-managed wildlife areas. There are no streams or lakes of
recreational value in the downstream area. While records of prehistoric and
historic sites exist for the area, these sites are generally not identifiable

or are in poor condition due to previous flooding.

Communities in the downstream area affected by CAWCS alterna-
tives are the cites of Mesa, Tempe, and Phoenix; the Salt River Pima-Maricopa

and Gila River Indian Communities; and the Buckeye and Holly Acres subdivi-
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sion areas. Numerous infrastructure and transportation networks and facili-

ties are also located in the floodplain area.

D. Environmental Consequences of Alternatives

Table 3 displays the envirommental and social effects of plans on sig-
nificant and other resources. Impacts to significant resources which would
occur as a result of alternative plans are summarized on Tables 5, 6,

7, 8 and 9. Impacts are based on a "typical-year" reservoir surface area.

XX




Table 5

IMPACTS OF PLAN 1

Biologjcal Resources

Loss of 290 acres of
riparian and wetland
habitat,

Los of 3 miles of
perennial stream.

No changes in flow
characteristics of Salt
and Verde Rivers,

Loss of 390 acres of
preferred habitat of
bald eagle.

Disruption of produc-
tivity in 1 bald eagle
breeding area.

Gain of 400 surface
acres of aquatic
habitat.

No gain of maintained
minimum pools in reser-
voirs for fisheries.

Water Quality

Insignficant changes in

water quality constituents

as a result of mixing in
regulatory storage
reservoirs.

Increases in potential
for artificial eutrophi-
cation in or downstream
of storage reservoirs.

Recreation

Loss of 3 recreational
stream miles.

Gain of 683 useable
water surface acres.,

Gain of 681,000 maxi-
mum annual recreation
days.

Social Resources

Impacts to 347 Roosevelt Lake area residents:
Slight increase in mortality rates and increased illness rates
Substantial decrease in satisfaction with way of life
Moderately reduced financial capacity
Moderate decrease in informal support networks
Moderate decrease in community cohesion
Substantial decrease in potential for sustain
community viability

Important physcial and mental health, elimination of financial
losses and lifestyle disruption for most people who have
experienced flooding disasters.

Elimination of tramsportation disruption and significant
reduction in damages to infrastructure.

Approximately 3,530 creas of floodplain lands available for
higher urban uses.

Cultural Resources

29 Historic and 130 prehistoric sites destroyed by construction
and operation activities.

Loss of scientific or educational value of cultural resources,
Theodore Roosevelt Dam adversely affected.




Table 6

IMPACTS OF PLAN 2

Biological Resources

Losé of 270 acres of

riparian and wetland

habitat.

Gain of 1 mile of
prernnial stream.

No changes in flow

~characteristics of Salt-
and Verde Rivers.

Loss of 350 acres of
preferred habitat of
bald eagle,

Disruption of produc-

. tivity in 1 bald eagle

breeding area.

Loss of 360 surface
acres of aquatic
habitat.

No gain of maintained
minimum pools in reser-
voirs for fisheries.

Water Quality

No changes in water
quality constituents

as a result of mixing in
regulatory storage
reservoirs,

No potential for arti-
ficial eutrophication
in or downstream of -
storage reservoirs.

Recreation

Gain of 1 recreational
stream mile.

Loss of 853 useable
water surface acres,

Loss of 48,000 maxi-
mum annual recreation
days.

Social Resources

Impacts to 247 Roosevelt Lake area residents:

Slight increase in mortality rates and increased illness rates

Substantial decrease in satisfaction with way of life

Moderately reduced financial capacity

Moderate decrease in informal support networks

Slight decrease in informal interactions between familial
households

Moderate decrease in communlty cohes1on and sllght decrease

in social” organlzatlon
Substantial decrease in potential for sustained community
viability. '

Improvement in physical and mental health, significant
reduction of financial losses and lifestyle disruption
for many people who have experienced flooding disasters.

Signficant reduction in transportation disruption and damage
to infrastructure.

Approximately 2,250 acres of floodplain lands available for
higher urban area.

Cultural Resources

29 Historic and 70 prehistoric sites destroyed by comstruction
and operation activities,

Loss of scientific or educational value of cultural resources,
Theodore Roosevelt Dam adversely affected.
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Table 7

IMPACTS OF PLAN 3

Biological Resources

Loss of 2,480 acres of
riparian and wetland
habitat.

Gain of 16 miles of
perennial stream.

No changes in flow
characteristics of Salt
and Verde Rivers.

Loss of 850 acres of
preferred habitat of
bald eagle and Yuma
clapper rail.

Disruption of productiv-
ity in 3 bald eagle
breeding area.

Gain of 3,080 surface
acres of aquatic habitat.

Gain of 1 maintained
minimum pool in
Confluence Reservoir
for fisheries.

Water Quality

Significant adverse
changes in water quality
constituents as a result
of mixing in regulatory
storage reservoirs,

High potential for arti-
ficial eutrophication
in or downstream of
storage reservoirs,

Recreation

Loss of 16 recreational
stream miles.

Gain of 5,243 useable
water surface acres.

Loss of 2 million maxi-
mum annaul recreation
days.

Social Resources

Impacts to Roosevelt Lake area residents:
Same as Plan 1. ’

Impacts to 290 Fort McDowell Indian Community residents:
Substantial increase in illness and mortality rates
Extreme decrease in satisfaction with way of life,.
Substantial decrease in potential for sustained finmancial

self-sufficienty .
Substantial decrease in extended family ties
Substantial increase in incidence of family problems
Extreme decrease in community cohesion and viability
Substantial decrease in potential for tribal
economic self-sufficiency; substantial increase in
unemployement
Extreme decrease in potential to sustain Yavapai culture

Changes in physical and mental health, financial losses,
and lifestyle disruption for people who have

experienced flooding disasters.

Reduction in transportation disruption and damages to
infrastructure

Changes in land use of floodplain lands

Flood reduction impacts same as Plan 1.

" Cultural Resources

73 Historic and 154 prehistoric sites destroyed by
construction and operation activities,

Loss of scientific or educational value of cultural
resources., Theodore Roosevelt Dam adversely affected.
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Table 8

IMPACTS OF PLAN 6

Biological Resources

Loss of 270 acres of
riparian and wetland
habitat.

Gain of 1 mile of
perennial stream.

No changes in flow
characteristics of Salt

_and Verde Rivers.

"Loss of 290 acres of

preferred habitat of
bald.

Disruption of productiv-
ity in 1 bald eagle
breeding area.

Gain of 1,900 surface
acres of aquatic habitat.

Gain of 1 maintained
minimum pool in

New Waddell Reservoir
for fisheries.

Water Quality

Insignficiant changes

in water quality consti-
tuents as a result of
mixing in regulatory
storage reservoirs.

Low ot moderate poten-
tial for: artificial
eutrophication in or
downstream of storage

 reservoirs.

Recreation

Gain of 1 recreational
stream mile.

Gain of 4,222 useable
water surface acres.

Gain of 997,000
maximum annual
recreational days.

Social Resources

Impacts to Roosevelt Lake area residents:
Same as Plan 1.

Changes in physical and mental health, financial losses,
and lifestyle disruption for people who have experienced

flooding disasters.

Reduction in transportation disruption and damages to
infrastructure.

Changes in land ﬁse”bf!fIOOdeéin lands.
Flood Reduction impacts same as Plan 1.

Cultural Resources

39 Historic and 156 prehistoric sites destroyed by
construction and operation activities.

Loss of scientific or educational value of cultural
resources. Theodore Roosevelt Dam adversely affected.
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Table 9

IMPACTS OF PLAN 7

Biological Resources

Loss of 40 acres of
riparian and wetland
habitat.

Gain of 2 miles of
perennial stream.

Guaranteed minimum
flows of 200 cfs in
Salt and Verde Rivers,

Loss of 340 acres of
preferred habitat of
bald eagle.

Disruption of productiv-
ity in 1 bald eagle
breeding area.

Gain of 3,690 surface
acres of aquatic habitat.

Gain of 2 maintained
minimum pool in
Cliff and New Waddell
Reservoirs for
fisheries.

Water Quality

Insignficiant changes

in water quality consti-
tuents as a reulst of
mixing in regulatory
storage reservoirs,

Low to moderate poten—
tial for artificial
eutrophication in or
downstream of storage
reservoirs.

Recreation

Loss of 2 recreational
stream miles.

Gain of 1 million
maximum annual
recreational days.

Social Resources

Impacts to Roosevelt Lake area residents:
Same as Plan 1.

Flood reduction impacts same as Plan 1,

" Cultural Resources

39 Historic and 156 prehistoric sites destroyed by
construction and operation activities.

Loss of scientific or educational value of cultural
resources. Theodore Roosevelt Dam adversely affected.
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I. PURPOSE AND NEED

A. Background

This environmental impact statement (EIS) describes the proposed con-
struction and operation of the Regulatory Storage Division of the Central
Arizona Project (CAP). Comstruction of the CAP Regulatory Storage Division
was authorized by Section 301(a)(3) of'the Colorado River Basin Project Act
(P.L. 90-537). This feature of the CAP is being investigated under the title

Central Arizona Water Control Study (CAWCS).

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

in the CAWCS.

A number of alternatives have been evalu;ted in the CAWCS planning
process which provide the authorized Regulatory Storage Division and include
means to insure the structural safety of the Salt River Project (SRP) dams.
Based on the development and ranking of preliminary plans, six "candidate"

plans, including a CAWCS "no action" alternative, have been identified.




B. Geographical Setting

The CAWCS study area encoﬁpasées approximately 13,400 square miles, or

8,576,000 acres, in central Arizoﬁa, including portions of Maricopa, Gila,

and Binal Counties. Figure Ifl shows the CAWCS study area. The entire
metropolitan Pﬁoenix area 'is lécated within the CAWCS boundaries. Portions
of the study area outside the métroﬁolitan,area are characterized by mountain
ranges with steep slopes and %uggéd topography separated by broad, gently
sloping valleys; The climate i;‘m;rked by low annual rainfall, hot summers,
and mild winters. Vegetaﬁion éndiwildlife are typical of the southwestern

Sonoran Desert.

Water in the study a:éa cqmes;from four major streams and their tribu-
taries supplemented by groundwater.j These streams are the Salt, Verde, Gila,
and Agua Fria’Rivers; Several dams are located on these rivers including
six SRP-operated dams on the Salt}and Verde Rivers which impound water for

distribution to municipal, residential, and agricultural users. The SRP-

operated dams are federally oﬁped; Waddell Dam on the Agua Fria River, a
non—-federal dam, . develops watér for agricultural use by Maricopa County

Municipal Water Conservation District #1 (MCMWCD#1).

The population of the are; is about 1.5 million people, almost 90 per-
cent of whom reside in Maricopé County. There are five Indian communities
in the study area: Fort McDowéll ?pache—Mohave (Yavapai), Gila River, Salt
River Pima-Maricopa, Ak-Chin, a&d P%pago. The aggregated population of these

Indian communities is just over 13,000.
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Vaét portions of the CAWCS area remain in their natural state, unaltered
or only slightlyvmodified by man's activities. About 75 percent of the area
is rangeland. Agricultural lands, urban built-up lands, forest lands, barren
lands, water bodies, and wetlands comprise the remainder. About 70 percent
of the lands in the area remain in public ownership or are Indian reserva-

tions.

The CAWCS area is a major center for economic activity in the Southwest.
Leading factors in the area's economy are manufacturing, tourism, retail
trade and services, government, and agriculture. Over the last twenty years,
the area has experienced unprecedented growth because of heavy in-migration

to the Phoenix area.

C. Purpose -

The alternative actions described in this EIS have.three principal pur-
poses. These are:

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

2. to provide storage capacity to meet the flood control needs on the Salt
River through the Phoenix metropolitan area.

3. to provide for the structural safety of existing Bureau of Reclamation

dams on the Salt and Verde Rivers.

In addition to these major project purposes, several additional planning

objectives were adopted to aid in developing and evaluating plans. These




included, among other things, @ppbrtunities for fish and wildlife enhance-
ment, opportunities for hyerel%ctric power production associated with
structural and nonstructural ?altérnatives, opportunities to improve the
management and  protection of o?en épace and the potential for multi-purpose
projects such as the Rio Salaéo éoncept, and protection of unique archea-
ological and historical resourcés in the hAWCS study area. These objectives

are addressed either in the design of the alternative plans or in recommenda-

tions for impact mitigation.

D. Need -

1. Regulatory Storage

Construction of a régulatory storage unit for CAP water would
improve the operating flexibili&y and efficiency of the CAP and would allow
the importation of greater quaétities of Colorado River water in years when
it is available. - Without regu;atéry storage capacity the CAP system could
be operated only in direct ré%poﬁse to demand. The demand for water is
greatest during the summer an& during the daytime hours. If regulatory
storage space is available, watér could be pumped and stored, ifrespective of

demand, during off-peak periodsiforidelivery during peak periods,

A major advantage of fle#ible operation of the CAP system is more
efficient power management. With regulatory storage, water could be pumped
during off-peak periods at night or during the winter when energy is less

valuable. The benefit resultingffrom this power management would be the

ability to sell the peak-period power not used by the CAP System.




Regulatory storage would increase the efficiency of the CAP system
during years when the Colorado River supplies are reduced, and during possi-
ble interruptions in the system such as power failures. 1In the event of
the latter occurences, water from regulatory storage could continue to be
delivered to at least part of the system. During supply surpluses, regula-
tory storage would aliow for storage and use of water which would otherwise

be spilled and wasted.

2. Flood Control

Flooding of the Salt and Gila Rivers has been a problem in Phoenix
since its early settlement. Most recently, a series of floods caused sub-
stantial damages in the form of income losses, emérgency costs, and property
damage, and had severe impacts on transportation 'and on people living in the
flood zone. Fiscal damages resulting fro; tﬁe February 1978 floods were
estimated at $31 million, with damages from the December 1978 and February
1980 floods set at $46 million and $64 million, respectively (U.S. Army Corps

of Engineers). These floods created strong public and private-sector demand

for flood control through the metropolitan area.

The worst of these floods in February 1980 peaked at 170,000 cubic

" feet per second (cfs) through Phoenix. The U.S. Army Corps of Engineers

(Corps) has calculated the uncontrolled flow for a 200-year event as 275,000

cfs. The 100-year event would have a flow of 215,000 cfs.

3. Dam Safety

Hydrologic analyses based on revised Bureau's calculations for

the maximum probable floods (MPF) indicate that six SRP storage dams have




inadequate storage and/or spillﬁay and outlet capacity to contain and/or pass
the MPF without overtopping. Shchfan occurrence could jeopardize the safety
of the dams. The potential ovértdpping or failure of any of these dams is

considered serious because of the extreme consequences which would result for

Phoenix and other downstream communities.
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IT. ALTERNATIVES INCLUDING THE PROPOSED ACTION

A. Alternatives Eliminated from Further Study

The CAWCS was initiated in July 1978 to develop and evaluate alterna-
tives for regulatory storage of Central Arizona Project (CAP) water in
central Arizona and flood control of the Salt and Gila Rivers through the
Phoenix metropolitan area. Safety of Bureau of Reclamation dams on the Salt

and Verde Rivers was also included as a major objective of the CAWCS.

The study was conducted in three stages, following a process of transi-
tion from a wide array of possible solutions in Stage I to a single proposed

action at the end of Stage III.

1. Stage I Alternatives

Initially, in Stage I, 34 separate elements were identified which
singly or in combination could provide the two main CAWCS purposes of flood
control and regulatory storage; The elements were examined at an initial
level of study to determine their effectiveness, and 20 elements were recom~
mended for more detailed study in Stage II, largely on the basis of site
suitability, location, and cost. The results of the Stage I analysis are

displayed in Table II-1.

2. Stage II Alternatives

Some of the elements carried into Stage II were "competing'; this
means that two or more elements provided essentially the same function in

different locations. Therefore, the first step in Stage II was to screen the




Table II-1

STAGE I RESULTS OF ELEMENT EVALUATION

Purpose Further Study

Element Flood Control CAP Storage Warranted Unwarranted
VERDE -RIVER
Tangle Creek o o o
Modified Horseshoe o o o
Cliff o o o
New Bartlett o o o
SALT -RIVER
Carrizo Creek o o
Klondike Buttes - 0 - - . ~0
Modified Roosevelt o o o
Coon Bluff o] o
Confluence o 0 )
Granite Reef o o o
Rio Salado Low Dams o o
AGUA FRIA RIVER
Lake Pleasant o o
New Waddell o o
Agua Fria Siphon o o
Calderwood Butte o o
North Phoenix Dams (for CAP) 0 o
GILA RIVER, SANTA ROSA WASH
Coolidge o o
Florence o o
Buttes o o
Tat Momolikot o o
Painted Rock Reservoir o o




Table II-1 (Continued)

Purpose Further Study
Element Flood Control CAP Storage Warranted Unwarranted
CHANNELS
Granite Reef to Country Club o o

Country Club to 35th Ave,
35th Ave. to Gillespie Dam

[T #}
©
o

LEVEES
Granite Reef to Country Club o )
Country Club to 35th Ave. o o
35th Ave., to Salt-Gila - o o
Salt-Gila Confluence to o o

© Gillespie Dam

CHANNEL CLEARING o o

WATER EXCHANGE W/SRP o o

SRP REREGULATION o o

NONSTRUCTURAL o o

GROUNDWATER RECHARGE o o o

NO ACTION - o




competing elements to identify the best to be used in forming systems which
could provide both regulatory stbragé and flood control. The results of the

screening were as follows:

. Three sites were screened primarily for flood control on the Verde

River: New Horseshoe Dam; Cliff Dam, 6 miles downstream from the
existing Horseshoe Dam; and New Bartlett Dam. The analysis showed

that the New Horseshoe site was clearly inferior to :New Bartlett in
terms of enVironméntal impaét.% However, the cost for New Bartlett was
over twice that.of other eleménts.b Cliff Dam was comparable to New
Horseshoe in cost and betté; iﬁ terms of environmental impact. There-

fore, Cliff Dam was selected'fof use in forming systems.

. The two sites that were'investigated for flood control and/or regulatory
storage at the Salt/Verde confluende were Confluence Dam and Granite
Reef Dam, 4 miles downsfream. éranite Reef Dam was eliminated because,
while environmental and social iﬁpacts were essentially the same at both

sites, geology and cost -significantly favored the Confluence site.

° Three channelization elements wefe studied: channels on the Salt River,
levees on the Salt and Gila Rgvers, and greenbelt areas constructed
with the Salt River levee system. The screening indicated that the
elements were similar except fér cost. On the basis of cost, levees

were selected for forming systems.

o Several sites not located on the Salt or Verde River were considered
primarily for regulatory storage: New Waddell Dam on the Agua Fria

River; use of existing storagé in Lake Pleasant behind the existing

10




Waddell Dam on the Agua Fria River; Buttes Dam on the Gila River;
Florence Dam on the Gila River; and Tat Momolikot Dam on Santa Rosa
Wash., The analysis showed that, on the basis of engineering, cost and
environmental/social impact, sites on the Agua Fria River were pre-
ferred; therefore the elements on the Gila River and Santa Rosa Wash
were eliminated. Comparison of New Waddell and Lake Pleasant storage
indicated that, while Lake Pleasant storage was 1éss costly and had less
environmental impact, New Waddell was preferred on the bas;'.s of better
regulatory storage performance and the potential to provide other bene-
fits, such as recreation and incidéntal flood control.

Table II-2 shows the Stage 11 element screening results.

During Stage II, the feasibility of modifying existing Roosevelt
Dam was questidned. As a result, the New Roosevelt Dam and the New Stewart
Mountain Dam elements were added for flood control, SOD, and CAP storage on

the Salt River.

The remaining elements were combined into 13 systems which provided
1) Salt OR Verde River control; 2) Salt AND Verde River control; 3) down-
stream protection; 4) a combination of upstream control and downstream
protection; 5) limited structural (taking advantage of existing structures);
or 6) nonstructural flood damage reduction measures. The "ﬁo Action" alter-
native was included as well. The Stage II systems are displayed in Table
II-3. The analysis of systems on the basis of performance, dam safety,
economics, social and environmental impacts, and institutional constraints

resulted in the elimination of several alternatives:

11




Table II-2

STAGE 11 RESULTS OF SCREENING FOR COMPETING ELEMENTS

Purpose : Further Study
Element Flood Control CAP Storage Warranted Unwarranted
VERDE RIVER , , , , , v
New Horseshoe Dam o _ o o
Cliff Dam ) .0 v o o . S
New Bartlett Dam o o ' .0
SALT RIVER
New/Enlarged Roosevelt Dam o _ o ’ o
New Stewart Mountain Dam? "o o o
CONFLUENCE N | | . |
_ Confluence Dam o ' o ' ’ o
—- ___ Granite ReefDam o S - R
~ SRP REREGULATION o o
CHANNELIZATION '
Channels o o
Levees ’ o o
Phoenix Greenbelt o . o
NONSTRUCTURAL MEASURES o o
OFF-SALT/VERDE REGULATORY STORAGE .
New Waddell Dam 0 o
Lake Pleasant Storage o o]
Buttes Dam o o}
Florence Dam o o
Tat Momolikot Dam o o
UNDERGROUND STORAGE/
GROUNDWATER RECHARGE o ]
WATER EXCHANGE W/SRP 0o o
NO ACTION o

aMultipurpose
- G G &N - & EE B B I BB B B B B B BN =N e



Table II-3

STAGE II SYSTEMS

CONCEPT SALT OR VERDE CONTROL

1A Cliff Dam

1B Enlarged/New Roosevelt Dam

1IC  New Stewart Mountain Dam?
CONCEPT SALT AND VERDE CONTROL

2A Confluence Dam

2B Cliff Dam + Enlarged/New Roosevelt Dam

2C¢  Confluence Dam + Enlarged/New Roosevelt Dam

2D  Cliff Dam + New Stewart Mountain Dam + New Waddell Dam
CONCEPT DOWNSTREAM

3 Phoenix Levee + Gila Levee + New Waddell Dam
CONCEPT UPSTREAM/DOWNSTREAM

4A Enlarged/New Roosevelt Dam + Phoenix Levee + Gila Levee

4B New Stewart Mountain Dam + Phoenix Levee + Gila Levee
CONCEPT LIMITED STRUCTURAL

5A  SRP Reregulation (without modifications) + Underground Storage/

Groundwater Recharge
5B  SRP Reregulation (with modifications) + Underground Storage/
Groundwater Recharge

CONCEPT NONSTRUCTURAL

6 Nonstructural Flood Damage Reduction Measures + SRP Exchange
aMultipurpose
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into

Large levees were eliminated due to excessive cost and the lack of posi-
tive environmental/social benefits to offset the high cost. However,

the option to use small, local levees where justified was retained.

Underground storage was.eliminafed because of difficult operation asso-
ciated with institutional and §1egal problems and because of energy
dependency. However,  groundwaier recharge was retained as possible
mitigation for Salt River Projéct (SRP) Reregulation water losses and

also a possible‘method of conserving flood waters.

Water exchange with the existiég SRP dams for regulatory storage was
eliminated on tﬁe basis-of 1§w éerformance, increased dam safety risks,
and potential adverse envirqnmeﬁtal/social impact. However, the option
was retained to exchange waﬁér Qith SRP if new water conservation space

were provided in upstream reservoirs.

3. Stage III Alternatives

At the start of Stagé III, 10 elements remained for combination

plans for the most detailed ﬁevel of study. These elements were:

Cliff Dam

New/Modified Roosevelt Dam

Confluence Dam

New Stewart Mountain Dam (multip?rpose)
New Waddell Dam:

SRP Reregulation

Groundwater Recharge (as mitigation for water losses with SRP
reregulation) :

14




Water Exchange (with new upstream storage only)

Limited Local Levees

Nonstructural Measures

Concurrent with the CAWCS, the Bureau of Reclamation had been con-
ducting a study of Safety of Dams (SOD) on the Salt gnd Verde Rivers. SOD
considerations became increasingly important in CAWCS plan development.
Therefore, at the outset of Stage III, the Bureau widened the focus of 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 portiom
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 the Bureau of

Reclamation's CAWCS Stage III Report. The plans were screened on the basis

of performance, cost, and envirommental/social impact to reduce the number of
alternatives for detailed analysis. As a result of the screening and further

analysis:

' 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 limited the need for major modifications
at downstream structures, and 2) CAWCS and SOD solutions could be com—

bined in each of the structures.
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° New (enlarged) Stewart Mountain Dam was eliminated from further con-

sideration as a regulatory sto?age 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 eliminatéd because, with Cliff and New Roosevelt

Dams as the CAWCS dam safety;solution, incidental flood control at a

level comparable to SRP  Rer¢gu1ation could be obtained without the

institutional problems and water loss associated with dedicating flood

control space in existing SRP dams.

Eight "candidate" plans resulted from this analysis: -

Plan 1

Plan 2

Plan 3

Plan 4

Plan 5

Plan 6

Plan 7

Plan 8

Cliff + New/Modified Ro@sevelt + Reconstructed Stewart Mountain
Dams

Cliff (SOD only) + New/Modified Roosevelt (SOD only) +
Reconstructed Stewart Mountain Dams + Nonstructural Measures

|

Confluence (CAP storage bnly) + Cliff + New/Modified Roosevelt +
Reconstructed Stewart Mountain Dams (concurrent construction)

Confluence (CAP.storége‘and flood control) with a large service
spillway + Cliff (SOD only) + New/Modified Roosevelt (SOD only)

+ Reconstructed Stewart Mountain Dams (SOD only)

Same as Plan 4 but Confluence has an emergency spillway and a small
service spillway

New Waddell + Cliff + New/Modified Roosevelt + Reconstructed
Stewart Mountain:.Dams

Same as Plan 6 but with emphasis on opportunities for envirommental
enhancement from water development

CAWCS No Action and continued SOD studies

In September, 1981 analysis of the plans in terms of effectiveness,

efficiency, completeness, and acceptability resulted in the elimination of

16



Plans 4 and 5 from all further consideration. A more detailed discussion of

plan development and selection is contained in the Stage III Report.

B. Alternatives Analyzed in Detail

Plans 1, 2, 3, 6, 7, and 8 were analyzed in detail. 1In October, 1981,
the Governor's Advisory Committee, representing the interests of .affected
communities, envirommental groups, business groups, Indian tribes, the media,
and citizens, recommended Plan 6 as their preferred plan to the Governor of

Arizona and the Bureau of Reclamation.

The Bureau of Reclamation concluded that Plans 1, 3, and 6 were appro-
priate for consideration as the proposed action because 1) they had moderate
to high levels of performance for flood control, regulatory storage and

energy management, and 2) they could be implemented for a reasonable cost.

In November 1981, following review of the eight candidate plans .and
after conferring with the Governor of Arizona and the Arizona congressional
delegation, the Secretary of the Interior selected Plan 6 as the agency
proposed action. His selection was based on the strong local support for
Plan 6, the functional ability to meet statutory obligations required by
authorizing legislation, and the fact that the severe impacts to the Fort

McDowell Indian Community associated with some plans were avoided.

Subsequently, the Bureau found that the level of reconstruction being
considered for Stewart Mountain Dam might not be sufficient to solve existing
dam safety problems. Because the exact nature and extent of required con-

struction has not been determined, it was decided to include descriptions

17




of both New and Modified Stewart Mountain Dams in the EIS. Consequently,
both the Modified and New Stewart Mountain Dams appear in all candidate

plans.

A determination has not yet béen made whether to . .reconstruct the exist—
ing Roosevelt Dam‘dr to construct é new dam. For the same reasons cited for
Stewart Mountain, both New and Modified Roosevelt Dam appear in the EIS.
Impacts are assessed for construct%on éf new dams at both the Roosevelt and
Stewart Mountain sites, with vthe%_difference in impact from wmodification

also noted.

In July 1982, the Bureau completed a sizing study of New Waddell Dam
to determine the size at which régulatory storage and power management
benefits are maximigzed. ‘The optimum size reservoir is larger than the
reservoir which was undér considerétion at the time Plan 6 was chosen by the

Interior Secretary.  The iarger New Waddell Dam is described in the EIS.

All plans, except the No Act?on alternative, share common components.
These are Cliff, Rposevelt, and Stéwart Mountain Dams. Cliff and Roosevelt
Dams would be constructed énd 6peréted basically the same in Plans 1, 3, 6,
and 7; they differ significantly iﬁ Plan 2 (SOD only).  Stewart Mountain Dam
" would be the same in all plané; fherefore, for purposes of brevity, Cliff,
Roosevelt, an& Stewart Mountaiﬁ Déms are described once and referenced in

plans in which they are the same.

1. Plan 8: . No CAWCS Action

The No Action plan includes future conditions in the study area

without CAWCS projects for CAP regulatory storage, flood control, and dam

18




safety. Under this plan, CAP would be constructed, but no CAWCS regulatory
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.

With no CAWCS action and continued SOD studies, the following is assumed:

e The CAP aqueducts would operate essentially as a demand system. Bureau
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.

° Under the Reclamation Safety of Dams Act, dams operated by SRP would be
modified., Modifications could include large spillways to pass flows or,
as in Plan 2, construction of Cliff and New Roosevelt Dams to suppress
flows on the Verde and Salt Rivers. Stewart Mountain Dam would also
be replaced or modified to include a larger spillway. More detailed
information on the SOD studies 1is contained in the Bureau's Stagé IIL

Report.

° Twelve bridges on the Salt and Gila Rivers would be constructed or modi=-
fied by state and local governments to withstand flows of up to 200,000
cubic feet per second (cfs). None would be large enough to remain open
should large floods such as the 200-year flood (275,000 cfs) occur. The
new bridges would eliminate much of the traffic disruption which now

results during floods.
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Buttes Dam and Reservoir is ab authorized feature ofrthe CAP. Studies
are underway to determine if %his dam or a suitable alternative should
be implemehted. The burp&ses?of this feature could include development
of Gila River water for‘CAf wéter supply, flood control and/or sediment
control for the Gila River v%lley‘below Ashurst-Hayden Diversion Dam.
Other CAP features which wogld be. construéted are the Granite Reef
Aqueduct, éalt-Gila Aqueduét,}the Tucson Aqueduct, and Hooker Dam or a

suitable alternative.

Floodplain management, including enforcment of existing laws and regula-
tions, is assumed. No existing structures in the floodplain would be
abandoned, but new structhre# in 100-year floodplain fringes would be

floodproofed to protect against a 100-year flood.

The City of Phoenix wduld éons&ruct an interim 100-year flood channel in
the Salt Rivef near Sky‘Héfbo; Airport. The channel would protect the
runways against damaées simi¥ar to those which have occurred in the
past. The channel is, héwev;r, an interim protection plan.and would
have a limitea life because tbe present airport expansion plans include

adding another runway south ofjthe existing south runway.

Limited channel clearing aionggthe Salt and Gila Rivers from 91lst Avenue
to Gillespie Dam would be completed by the Flood Control District of
Maricopa County. Ihé cleariné would ultimately be 1,000 feet widé and
would be regularly maintained; Gillespie Dam would not be modified in

conjunction with channel clearing.
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° There would be an improved flood warning system, under an appropriation

of $400,000.

° Several flood control facilities (New River, Cave Buttes, and Adobe
Dams, several Soil Conservation Service dams, Indian Bend Wash) would be

completed.

] The U.S. Forest Service Cottonwood Recovery Program on the Verde River,

designed to improve wildlife habitat, would be implemented.

° The Tempe Rio Salado Project would be implemented. For the purposes of
this study, tﬁe overall Rio Salado concept was assumed not to be devel-
oped in the future without the project, because upstream flood control
would be required for implementation of this recreational and commercial
development project along the Salt River floodplain through Phoenix.
Studies for the Rio Salado Development District are progressing at a

reconnaissance level.

2. Plan 1: Cliff + Roosevelt + Stewart Mountain Dams

This plan consists of construction of Cliff Dam on the Verde River
and New or Modified Roosevelt Dam on the Salt River to provide flood control,
additional water conservation, hydropower, recreation and dam safety, and New

or Modified Srewart Mountain Dam on the Salt River for dam safety purposes.

The general location of the structures is shown in Figure II-1.

This plan would provide 107,600 af of new water conservation
space at Cliff Dam and would use one half of the sediment pool at Roosevelt

Reservoir to increase the average annual amount of available CAP water
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(CAP yield) by 107,600 af/yr. Prbjectpd CAP water yield for this plan is

1,113,600 af/yr.

Sufficient flood controf space would be provided to control the
200-year event (275,000 cfs) to a flow of 92,000 cfs, measured at Sky Harbor
International Airport and the 100-year event (215,000 cfs) to 55,000 cfs at

the airport.

The hydrologic safety problems at the existing Salt and Verde River
dams within the SRP system would be corrected. Because this plan would not
connect directly with the CAP' aqueduct, there is no potential for emnergy

management,

Water supply, hydropower ﬁapacity, and recreation facilities at the
existing Roosevelt and Stewart Mountain Dams would be maintained at the sites
whether a new dam is built or»thé existing dam is modified. If a new dam
is built at these‘sites, the‘existing‘dams would be breached, This plan
requires relocation of soﬁe regideﬁts living around Roosevelt Lake. On the
Verde River, Hbrseshoe Dam would ﬁe breached, and the storage replaced in
Cliff Reservoir. A ranch below quseshoe Dam would be inundated, requiring

relocation of residents.

Design information on dams and related features included in Plan 1
is displayed in Table II-4. Economic characteristics of Plan 1 are shown on

Table II-9.
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Table 1I-4

DESIGN DETAILS - PLAN 1

DAM STRUCTURE:
Height
Crest Length

Embankment Volume

SPILLWAY:
Crest. Length
Head
Capacity

APPURTENANT WORKS:
Hydropower Plant

Pumping Plant Combined for

Cliff and Roosevelt

Service QOutlet
Flood Outlet:

Capacity in Flood Pool

Capacity at MWS

Reversible Canal:
Capacity
Length

STORAGE ALLOCATION:

Conservation:
Streambed
Sediment
Inactive
Replacement

New Conservation

Flood Control

Surcharge

Dam Crest

Increased
Storage

(af)

0
41,300

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

CLIFF

338 feet
2,900 feet

15,000,000 cubic yards

(ungated)
125 feet
47 feet

150,000 cfs

1,600 cfs
4,000 cfs

25,000 cfs
36,000 cfs

Total

Storage
(af)

0 .
41,300
172,700
342,700
787,700
1,648,700

23

Surface
Area

Lacres)

0
Varies
3,316
5,328
8,713
14,246

Elevation

(feet)

1,810
Varies
1,962
2,001
2,066
2,143
2,148
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TABLE II-4 (Continued)

ROOSEVELT
New - Modified

DAM STRUCTURE: ‘

Height 1299 feet 299 feet

Crest Length 1,250 feet 1,220 feet

Embankment Volume -340,000 cubic yards 300,000 cubic yards

(concrete)

SPILLWAY: (gated) (gated)

Crest Length : 200 feet 200 feet

Head : 90 feet 90 feet

Capacity 150,000 cfs 150,000 cfs

APPURTENANT WORKS: :
Hydropower Plant = -~
Pumping Plant - -
Service Outlet ‘ : 11,000 cfs ‘ 11,000 cfs
Flood Outlet: ‘ .
Capacity -in Flood Pool : -
Capacity at MWS Spillway to be used as flood outlet
Reversible Canal: |

Capacity v - -
Length : - -
STORAGE ALLOCATION: S
‘ Increased Total Surface
Storage Storage Area Elevation
(af) (af) (acres) (feet)
Conservation:
‘Streambed 0 0 0 1,902
Sediment 268,000 268,000 Varies Varies
Inactive - - - -
Replacement 1,344,000 1,612,000 20,933 2,147
New Conservation - - - -
Flood Control 565,000 2,177,000 25,256 2,172
Surcharge 774,000 2,951,000 30,004 2,201
Dam Crest - ‘ — - 2,201




' TABLE II-4 (Continued)
' STEWART MOUNTAIN
New - Modified
. (same as existing)
DAM STRUCTURE:
' Height 118 feet 116 feet
Crest Length 1,300 feet 1,260 feet v
Embankment Volume 130,000 cubic yards 130,000 cubic yards
' (concrete)
SPILLWAY: Existing Auxiliary Existing Auxiliary
Crest Length 270 feet 150 feet 270 feet 150 feet
' Head 27 feet 37 feet 27 feet 37 feet
Capacity 123,000 cfs 87,000 cfs 123,000 cfs 87,000 cfs
APPURTENANT WORKS:
' Hydropower Plant - -
Pumping Plant - -
Service Outlet 4,000 cfs 4,000 cfs
l Flood Outlet: » '
Capacity in Flood Pool - -
Capacity at MWS - -
l Reversible Canal:
Capacity - -
Length ' - -
l STORAGE ALLOCATION:
Increased Total Surface
Storage Storage Area Elevation
' (af) (af) (acres) (feet)
Conservation:
Streambed 0 0 0 1,417
l Sediment . - - - -
Inactive - - - -
Replacement 69,800 69,800 1,254 1,529
l New Conservation - - - -
Flood Control - - - -
Surcharge - - - 1,533
' Dam Crest - - - 1,535
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a. Cliff Dam and Reservoir

Cliff Dam and Reservoir would be located on the Verde River
about 6 miles downstream from,thé existing Horseshoe Dam. The site area
includes approximately 52,800 facrés. Most of the land required for the

project is currently under fede?al pwnership.

Cliff Dam would be?an earthfill structure and would include
flood and water supply outlet”works. All releases would be to the Verde
River channel. No minimum pool for purposes of fish and wildlife and recre-

ation would be included in Cliff Regervoir in Plan 1.

Conceptual Recreatién Plans have been developed by fhe u.s.
Army Corps of Engineers and the Bgreau for all elements. Plans for Cliff
Reservoir feature four recreation s&tes. Recreation sites at Ciiff Reservoir
in Plans 1, 3, 6, and 7 include ajtotal of 162.5 acres. The plate entitled
"Cliff Site - Plan 1" in the maé po?ket in the back of the document shows the
locations of the dam, spillway{>re;ervoir area, recreation sites, borrow and
waste areas, construction s;agihg a;eas, and roads. The plate also shows the
various pool levels of the reser&oir including the maximum storage pool
(MSP), the Standard Project Flood (or 200-year flood) pool (SPF), the Inflow
.Design-Flood.(IDF) level, and the "typical-year" high and "typical-year" low

pools.

(1) Description of "Typical-Year Scenario"

During the CAWCS impact analysis, it was recognized

that a range of impacts was associated with each reservoir depending on which




pool level was assumed to be in place, . These levels could vary from minimum
conservation and fegulatory storage pools to the maximum IDF pool. To anchor
the impact assessment, a ''representative" pool was needed.  In response to
this need for assessing impacts, a '"typical-year" scenario was developed,
based on the Bureau's CAPSIM computer model elevation-duration ;urves, for
each reservoir included in the CAWCS plans. The typical-year pool fluctuates
during a year due to reservoir operations. This pool was devised for use in
impact  assessment because it is representative of the way a reservoir could

reasonably be expected to look and, therefore, provides a basis for analyzing

probable impacts.

(2) Cliff Dam Water Supply Operation

Cliff Dam would be operated in the same manner Horseshoe
Dam has been operated, Natural runoff would be collected through late summer
and released downstream when storage volume becomes available in Bartlett
Reservoir, The conservation pool would normally be fullest in the late
winter-early spring, and lowest in the late summer. The typical-year fluctu-

ation would be 71 feet.

The CAP Granite Reef Aqueduct would not be directly
connected to Cliff Reservoir. CAP storage space iq the reservoir would be
created "on paper" by excﬁange with the SRP system., When CAP demand is less
than the rated capacity of the aqueduct, excess CAP water could be delivered
to SRP users with an equal amount of SRP water credited to CAP and stored in
the new Cliff Reservoir. This stored water could then be delivered to the
CAP aqueduct users by SRP when CAP demand exceeds supplies in the aqueduct,

usually during the summer.
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The water wpuld be allowed to flow downstream to a point
above Granite Reef Diversion Damiwhere it would be pumped up to the CAP
aqueduct through a l,OOOJfootelong connection capable of handling approx-
imately 1,630 éfs.‘ A new traﬁsmi%sion line would connect the pumping plant
with the existing CAP .power éystgm. . The aqueduct and  transmission line
together would reqﬁire a singlé ZOb-foot—wide corridor and the pump station
would require a 5-acre site as shdwn in Figure I1-2. The operation of this
exchange would alter flows in the Vérde River. Duringvthe months of November
through mid~March, flow in the Veéde would be reduced, while maintaining a
minimum of 50 cfs; During the months of April to September there would be
increased flow in ‘the Verde‘RiVeréwith‘a maximum increase of 300 to 350 cfs
over future-without-the-project fiowrates during the months of July and
August. However, at no time would the Verde River flow be stopped to optimize

water exchange operationms,

(3) Cliff Dam Flood Control Operation

Cliff Dam would be combined with Roosevelt Dam on the
Salt River to form a dual reéervéir flood control system. Flood control
releases made from the individual %eservoirs in the system would be based on
the flood control space availaﬁie in each reservoir, the total flood control
space available, and the total}feﬁease allowed to meet a given target flow.
The total flood control rélease ffom the system wodld be basedvon the total

inflow to the reservoir and the inﬁervening flows.

If the water surface elevation of either reservoir is
lower than the maximum conservation storage pool elevation, then there would

be no flood control release from that reservoir.

- 28




s
S

1] o
iy

7

\[/.'4(?,/’/ (0
b y N

)k
S )%'53/);3

7 ’ \ X / ‘
a %‘ﬁ» NS

i

g\/-,)s‘_\i(\ \ 3

I EEENRREY ]

LEGEND

*
EAZEERY Y]

ACCESS ROADS (2 LANES AT 12’ EACH
EXCEPT FREEWAYS)

CONSTRUCTION RELATED SITES (APPROX.)
CANALS/AQUEDUCTS
NEW TRANSMISSION LINE

FIGURE lI-2
NEW CAP
PUMPING FACILITIES

)




If the water surface elevation at either or both of the
reservoirs is greater than or equal to the maximum conservation sforage pool
elevation of that reservoir and below the maximum flood control storage pool
elevation, flood control releases would be such that the total flow from

the reservoir would not exceed 25,000 cfs.

Flood control releases from the reservoir system would
be apportioned between the individual reservoirs because it 1is desirable to
keep the percentage of available flood control space in each individual
reservoir approximately equal. The releases from the individual reservoirs
would be prorated according to the total dedicated flood control spacé in
the réservoir, as well as the percentage of that flood control space avail-
able. However, the maximum release from either reservoir would be held to

25,000 cfs.

If the water surface rises above the top of the desig-
nated flood control space, then the flood control operation criteria would no
longer be used and the reservoir would be operated to protect the dam from

overtopping.

b. New/Modified Roosevelt Dam and Reservoir

The two options being considered to provide new flood storage
space and make the dam at Roosevelt safe under maximum flooding and earth-
quake events are modification of the existing dam and construction of a new
dam. Both actions would involve the same construction activities, would
have the same borrow areas and haul roads, would result in the same dam

height and reservoir size, and would be accompanied by the same recreation
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plan. Locations of the dam; épilﬁway, reservoir area, power transmission
facilities, recreation sites, borrgw and waste areas, construction staging
aeas, roads, and pdol levels aré sﬂown on the plate entitled "Roosevelt Site
~ Plans 1, 3, 6, 7" in the map:pocket at the end of the document. Typical-
year low and high pools are notlsho;n because both are below the MSP levei of

the existing reservoir as shown on the plate.

The differences are in the treatment of the existing Roosevelt
Dam, a National Historic Landmark; and in the drawdown of Roosevelt Lake
during the construction period. ;Construction of the new dam would not
require drawdown of the existing re@ervoir but the alternative dam modifica-

tions might require drawdown if construction occurs during years of high

runoff.

Ten new and expanded recreation sites are proposed at the

Roosevelt site in Plans 1, 3, 6, and 7, covering 638 acres.

(1) Modified Roosevelt Dam

‘Modification of existing Roosevelt Dam would include
raising the dam approximately 52 gfeet to provide flood storage space and
surcharge space for fhe IDF. ihejstorage allocations and elevations would
be the same as for the new dam. ?Modifications would take 3-1/2 years to

complete,

The raised portion of the dam would be concrete, either
with or without block facing to match the existing dam. Construction would
include modifications to the dam, spillways, and access bridges. The exist-

ing tool house towers at each end of the dam would be left intact. The
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spillways would be reconstructed with a total capacity of 150,000 cfs.
Excavation would be reqﬁired for the spillway foundations and for the south
spillway abutmeﬁt. A concrete wall would be required at the north spill-
way. The access bridges would also have to be raised. The old roadway and
arches would be removed, but the arches could be rebuilt similar to their

original appearance.

There would be drawdown of the reservoir during various
stages of the construction. The reservoir would be drawn down to elevation
2,100 feet for about 6 months from about August 1 to about February 1 during
the first year of construction. During this period the 14,000 cfs evacuation
outlets would.be added to the dam. During the second year of construction, a
similar drawdown period would be experienced for emergency spillway modifica-
tions. However, between October 1 and January 1 the drawdown would be to
elevation 2,065 feet for modifications to the bridges and other iow elevation
concrete works. There would be a 5-month drawdown to elevation 2,100 feet
during the third year from September 1 to February 1 for modifications to the

dam itself.

The construction drawdown periods are scheduled to
coincide with periods when normal pool levels are below the 2,100-foot eleva-
tion. 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. However, if water does
need to be released, it would be at a rate similar to normal summer dis-

charges.
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(2) New Roosevelt Dam

New Rooéevélt 3Dam. would be located on the Salt River
1,000 feet downstream from the q#isting Roosevelt Dam. The site area
includes about 81,000 acres. »MosL of the lands, necessary easements, and
rights—~of-way are owned by the ﬁederal government; any additional lands

required for this project would be écquired by the government.

New Roosevelt?Dam would be a concrete structure and
would include flood and water suppiy outlet works. All releases would be to

the Salt River channel.

A hydropower fécility would be constructed at the base
of the new dam, replacing the péwer plant at the existing dam. A new

transmission line would be required.

The existing daﬁ carries the traffic of State Highway 188
across the top of the dam. Construéting'New Roosevelt Dam would require that
the access across the river be-répl%ced. The highway traffic would be routed
across a new bridge constructed oier the foundation of the old dam or just

upstream of the old dam.

(3) Roosevelt Dam Water Supply Operation

The new dam w;uld be operated in the same manner as
existing Roosevelt Dam has been op%rated. Natural runoff would be collected
through late summer and releésedj downstream when storage volume becomes
available in the downstream reservéirs. The typical-year fluctuation would

be 23. feet.
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During the life of the project, an average of omne-~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 andbthe CAP Aqueduct., As with Cliff Dam, CAP water would be
developed through exchange with the SRP system. The same facilities near
Granite Reef Dam as previously discussed under Cliff Dam and Reservoir would

be used for this exchange (see Figure II-2).

This exchange 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.

(4) Roosevelt Dam Flood Control Operation

Flood control operation would vary as with Cliff Dam.
Cliff 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 totalireleases at Roosevelt endanger
any downstream dams. The surcharge pool would contain water very infre-

quently (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. Modifying the existing dam or building

a new dam would be required if the existing dam 1is found not to be stable

33




enough to withstand the Maximum Cfédible Earthquake (MCE) without a struc-
tural failure, The New/Modified @Stewart Mountain site area is shown on

Figure I1I-3.
The sole purpose ofithe New or Modified Stewart Mountain Dam
would be to solve dam safety p?obl?ms. No new flood storage space would be

provided nor would CAP regulatory %torage space be included. The dam would

be operated in the same manner .as the existing dam is operated.

v , |
(1)  Modified Stewart Mountain Dam

Modification og the - existing Stewart Mountain Dam would
consist of construction of an éuxi;iary spillway located on the right abut-
ment of the dam. Thé spillway: wi&h 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 existiﬁg and aﬁxiliary»spillways cbmbined would be 210,000

cfs.

During»conétruc%ion 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 acre—feet; Spillway construction material would be
acquired from one or more Bureau aéproved commercial sources shown on Figure
II-3. These materials would bé.haéled to the site using Bush Highway and/or
Highway 87. Neither highway Wbulg need to be closed for construction pur-

poses. Approximately 2 years would be required to build the auxiliary

spillway.
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During the construction period, activities in the area
would include removal of vegetation at the spillway site, excavatioﬁ, blast-
ing, and heavy vehicular traffic. Approximately 10 acres of land would be
required for construction of the new spillway. During and after construc-
tion, the reservoir level in Saguaro Lake would n&t change. Recreation
opportunities at Saguafo Lake and along the Salt River downstream from

Stewart Mountain Dam would not be affected.

(2) New Stewart Mountain Dam

New Stewart Mountain Dam would be constructed against the
base of the existing dam, and would be a concrete gravity dam about 200 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 capacity of the new»dam
and spillway would be 210,000 cfs. Outlet works in the new dam couid release
flows of up to 4,000 cfs to the Salt River channel. Hydropower capabilities
at the existing dam would be replaced in the new structure. The existing
allocated space in Saguaro Lake would not be significantly affected by
replacement of the old dam. Only the sediment and replacement poéls would be
maintained, with no fléod control or spillway surcharge space added to the

\
reservolir,

Construction activities for the new dam and spillway
would be similar to those described above for the modified dam. Ten acres
of land would be required for the dam construction and 10 acres would be
required for the spillway construction. Construction materials would be

obtained from one or more of the commercial sources whose locations are shown
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on Figure II-3. Approximately 4 years would be required for construction of

the new dam and spillway.

With comstruction of New Stewart Mountain Dam, the

maximum water surface (MWS)velevatfon of Saguaro Lake would be 1,533 feet,

approximately 2 feet below the‘cutrent MWS elevation. This change would
not affect the épération of the.puﬁped-storage faéility at- Mormon Flat Dam.
The top of the conmservation pool ?ould remain at elevation 1,529, During
contruction, Saguaro Lake would not %e drained and releases to the Salt River
below the dam woﬁld not be alteredl No new recreation facilities or sites
would be constructed at Saguaro Lake;

3. Plan 2: Cliff + Rooseve1t§+'Stewart Mountain Dams
+ Nonstructural Measures

This plan limits constru%tion _to that necessary for dam séfety
purposes. The plan‘consists of consiruction of Cliff Dam on the Vérde River,
Roosevelt Dam on the Salt River; aﬁd Stewa?t Mountain Dam on the Salt River
for dam safety’purposes, and'nonstLuctural flood damage reduction measures

downstream. The general location of structures in Plan 2 is shown on Figure

I1-4.

This plan would pfovide 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 incr?ased 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

36




PROBABLE LocA'nou OF
NEW EMERQENGY amuwu"'/)
JFOR OLD OR NEW DAM_

"‘(“f\l

oS SRR e
PROBEABI.E LOCATION

GUEST RAN

T

SCALE: 1"« 4000°

okt‘ :‘

f'*'

KEY

@ LOGATIONS OF POTENTIAL
SOURGES FOR ‘CONSTRUCTION
MATERIALS

REFERENCE: USGS 7.5 MINUTE QUADRMGI.ES

L oy

il

\

P [ L o A R AT BT r_-{ '

FIGURE §i-3
STEWART MOUNTAIN SITE

- JEHIIII[ ARIZONA WATER CONTROL SIIIIW J

2 VAN ORI KA SO T



CAP YIELD
FLOOD CONTROL

200~ YEAR ot AIRPORT 187,000 cfs. [l . it ol ety M
1
100-YEAR ot AIRPORT 150,000cfs

<

§
o
.

16,000 of/yr

i
SALT AIVER INCIAN
agseavation '

299’ SED/REPLACENENT

, CONSERVATION/R.S.

N B 000 conrroL
[ surcwanee

CLIFF

283" -

|

-------

.
FORT McDOWELL
INDIAN AESERVATION

ROOSEVELT

STEWART MTN.

FIGURE I11-4
PLAN 2
CLIFF+ROOSEVELT+
STEWART MTN. DAM+
NONSTRUCTURAL

ENTRAL ARIZONA WATER CONTROL STUDY ) )

6




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
measurés may be required downstream. 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

and minimizing environmental and social impacts, hydropower and additional

recreational facilities would not be provided, except for replacement of
existing facilities. Hbrseshoe Dam would be breached and the storage relo-.
cated in Cliff Reservoir. An existing ranch below Horseshoe would be iﬁun—
dated, requiring relocation of residents. Water supply, hydropower capacity
and recreation facilities at the existing Roosevelt and Stewart Mountain Dams
would be maintained at the sites whether new dams are built or the existing
dams are modified. If new dams are built at these si;es, the existing dams
would be breached. This plan would require relocation of some residents

presently living near Roosevelt Lake.

Design information on the dams and related features is displayed

in Table II-5. Economic characteristics of Plan 2 are shown in Table II-9Q.

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,
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I1-5

TABLE

DESIGN DETAILS - PLAN 2

DAM STRUCTURE:
Height
Crest Length
Embankment Volume

SPILLWAY:
Crest Length
Head
Capacity

APPURTENANT WORKS:
Hydropower Plant
Pumping Plant
Service Outlet
Low-Level Outlets:

Capacity at Top of
Conservation
Capacity at MWS

Reversible Canal:
Capacity
Length

STORAGE ALLOCATION:

Increased
Storage
(af) -
Conservation:
Streambed 0
Sediment 5,000
Inactive -
Replacement ; 139,000
New Conservation - .
Flood Control -
Surcharge : 1,022,000
Dam Crest -

CLIFF

299 feet
2,550 feet
11,000,000 cubic yards

(ungated)
125 feet

44 feet
131,000 cfs

4,000 cfs
37,500 cfs
55,000 cfs -
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 2,104
- - 2,109
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TABLE II-5 (Continued)

ROOSEVELT

New Modified
DAM STRUCTURE:
Height : 283 feet
Crest Length 1,230 feet
Embankment Volume 310,000 cubic yards

283 feet
1,210 feet
250,000 cubic yards

SPILLWAY:
Crest Length 200 feet 200 feet
Head 70 feet 70 feet
Capacity 150,000 cfs - 150,000 cfs

APPURTENANT WORKS:
Hydropower Plant

300 cfs

Pumping Plant 300 cfs
Service Outlet 11,000 cfs 11,000 cfs
Low-Level Outlets:
Capacity at Top of
Conservation - -
Capacity at MWS - -
Reversible Canal:
Capacity - -
Length - -
STORAGE ALLOCATION:
Increased Total Surface
Storage Storage Area Elevation
(af) (af) (acres) (feet)
Conservation:
Streambed 0 0 0 1,902
Sediment 268,000 268,000 Varies Varies
Inactive —_— - - -
Replacement 1,344,000 1,612,000 20,933 2,147
New Conservation - - - -
Flood Control - - - —
Surcharge 926,000 2,538,000 27,391 2,185
Dam Crest -— - - 2,185
STEWART MOUNTAIN
Same as Plan 1
39
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construction staging areas, roads, and pool levels are shown on the plate

entitled "Cliff Site - Plan 2" in the map pocket at the end of the document.

In Plan 2, Cliff Dam would be an earthfill structure with
water supply and flood outlets. All releases would be to the Verde River

channel.

No Conceptual Recreation Plan has been developed for this
safety of dams element, jAffected recreation facilities in the site area

would be replaced in-kind.

(1) Cliff Dam Water:Supply Operation

~ Since no new cbnservation space for CAP water would be
provided at Cliff, the dam would be operated in the same manner as Horseshoe

Dam has been operated. Typicalfyeaf 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 floodwatersjwould be released through the low-level
outlets. Outflow’would equal inflow up to the capacity of the outlets
(37,500 cfs). Should inflow exceed outfloﬁ long enough to begin to fill the
rurcharge pool, releases would' begin over the spillway. Releases would

Lontinue over the spillway and through the outlets until the surcharge pool

1

4

was emptied. The maximum combine@ releases from the Cliff Dam outlets and

spillway could be safely passed at Bartlett Dam.
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b. New/Modified Roosevelt Dam and Reservoir

For this plan, the New or Modified Roosevelt Dam would be
smaller than in Plan 1. The dam, spillway, reservoir area, power trans-
mission facilities, borrow and waste areas, construction staging areas,
roads, and pool levels (except typical—yegr) are shown on the plate entitled

“"Roosevelt Site - Plan 2" at the end of the document.

With Plan 2, no Conceptual Recreation Plan has been developed
for this safety of dams element. Affected recreation facilities 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 life of the project
would permit deveiopment of approximately 16,000 af/yr of Salt River water.
As described in Plan 1, there would be no direct connection between the CAP
Granite Reef Aqueduct and Roosevelt Lake (see Figure II-2). 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,
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c. New/Modified Stewart Mountain Dam

This element would be the same as described in Plan 1 and

shown on Figure II-3,

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

In Plan 3, Cliff Dam.onjthe Verde River and Roosevelt Dam on the
Sal; River would be constructed for flood control, additional water conser-
vation, hydropower, and SOD. ? Coéfluence Dam would be constructed at the
confluence of the Salt and Verde #ivers to provide CAP regulatory storage.
Stewart Mountain Dam woula be con;tructed on the Salt River for SOD only.

The general location of the structUres,in Plan 3 is shown on Figure II-5.

This' plan would provide; 300,000 af of regulatory storage space
in Confluence Reservoir, 170,000 %f of new CAP conservation space in Cliff
Reservoir, and would utilize one h%lf of the sediment pool at Roosevelt Lake
to increase CAP yield by 162,6@0 af/yr. Projected average annual CAP water

yield for this plan is 1,168,600 afYyr.

Sufficient flood contr%l space would be provided at Cliff and
Roosevelt to control the 200-yeaf flood to between 70,000 and 92,000 cfs
at Sky Harbor Airport, and the IOOEyear flood to 50,000 cfs at the airport.
Routing floodwaters %hrough Confluence Reservoir may also provide some
additional reduction in flows, ?his plan would alleviate the hydrologic
safety problems at the existing Sglt and Verde River dams within the SRP

system.
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This plan would also provide the potential for additional hydro-
power, and recreation., Cliff, Roosevelt, and Stewart Mountain Dams would be
constructed  as described for Plan 1. The reservoir behind Confluence Dam
would inundate portions of the Fort McDowell Yavapai and Salt River Pima-
Maricopa Indian Reservations, requiring relocation of people and structures.
Confluence Dam would also necessitate relocation of several ’roads, some

utilities, and construction of a new bridge over the Verde River.

Design information on the dams and related features included in
Plan 3 is displayed in Table II-6. Economic characteristics of Plan 3 are

shown in Table II-9.

a. Confluence Dam and Reservoir

Confluence Dam and Reservoir would be located at the conflu-
ence of the Salt and Verde Rivers, about 3.5 miles upstream of the existing
Granite Reef Diversion Dam. The site area includes approximately 65,500
acres. The locations for the dam, spillway, canal, power transmission
facilities, borrow and waste areas, construction staging areas, recreation
sites, roads, and pool levels are shown on the plate entitled '"Confluence
Site - Plan 3" at the end of the document. Land required for the project, as
well as necessary easements and rights~-of-way, would be acquired by the

federal government,

Confluence Dam would be an earthfill structure with water
supply outlet works, SRP releases would be to the Salt River channel and
most CAP releases would be to a new reversible canal. A minimum pool would

be maintained in Confluence Reservior for fish and wildlife and recreation.
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TABLE I11-6

DESIGN DETAILS - PLAN 3

CONFLUENCE
DAM STRUCTURE: : 1
Height . ‘ : 143 feet
Crest Length ‘ f 4,200 feet
Embankment Volume ' ? 12,000,000 cubic yards
SPILLWAY: ‘ (ungated)
Crest Length ‘ 520 feet
Head ; 26 feet
Capacity o 240,000 cfs
APPURTENANT WORKS:
Hydropower Plant ‘ 12,220 KW
Pump Generator ‘ 3,000 cfs
Service Outlet 4,700 cfs
Flood Outlet:
Capacity in Flood Pool ‘ -
Capacity at MWS ‘ -
Reversible Canal:
Capacity 3,000 cfs
Length o 4 miles
STORAGE ALLOCATION:
Increased Total Surface
Storage 1 Storage Area
(af) ? (af) (acres)
Conservation:
Streambed 0 0 0
Sediment 50,000 f 50,000 Varies
Inactive 7,000 y 57,000 : 2,731
Replacement o - ; - -
Regulatory Storage 300,000 f 357,000 8,853
Flood Control - 5 - -
Surcharge 279,000 ‘ 636,000 12,975
Dam Crest - f - -~
CLIFF

Same as Plan 1

ROOSEVELT

Same as Plan 1

STEWART MOUNTAIN

Same as Plan 1

Elevation

(feet)

1,320
Varies
1,378

1,431

1,457
1,463}




A new hydropower facility would be constructed at the base of
the dam. A new transmission line would connect the power plant and the

pump-generation facility to the CAP power transmission system.

Recreation plans for the Confluence site have been prepared
for those lands which are on the Salt River Pima-Maricopa Indian Reservation
and within the boundaries of the Tonto National Forest. No new recreation
facilities 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, equestrian, and swimming facilities.

(1) Confluence Dam Water Supply Operation

The regulatory storage pool would begin filling whenever
the demand for CAP water is less than the flow in the Granite Reef Aqueduct.
The rggulatory 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 pump-generation facility before it enters the regulatory storage
pool of the reservoir. The pump—generation 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 pump-
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generation 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,'froﬁ which the .water would then be diverted

into the Arizona and Southern Canals at the Granite Reef Diversion Dam.

(2) Confluence Dam Flood Operation

When flooding ;occurs, normal operations would change
because Confluence Rese:voir wo#ld not have space allocated for flood
control. Pumping of CAP water wQuld be halted, and, when the regulatory
storage pool was filled with :the? inflowing floodwaters, the water supply
outlets would be opened as long aé the inflow continued. ' If the surface of
the reservoir rose high enough, W?ter would flow over an ungated spillway

to the Salt River channel.

b. Cliff Dam and Reservoir

Cliff Dam and Res@rvoir would be as described in Plan 1,
except that the typical-year low and high pools would be different, as
shown on the plate entitled "Clifﬁ Site - Plans 3 and 6" at the end of the

document.

(1)  Cliff Dam Water Supply Operation

Cliff Dam WOuid be operated for water supply similar
to that described under Plan 1. i However, in Plan 3, no water exchanges
would occur, and water captured iﬁ the new conservation space at the Cliff
Reservoir wouid»be delivered t6 Cdnfluence Reservoir from'which it could be
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pumped to the Granite Reef Aqueduct. Typical~year water fluctuations would

also differ from those in Plan 1 and would be 130 feet.

(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

the plate entitled "Roosevelt Site - Plans 1, 3, 6, 7".

(1) Roosevelt Dam Water Suppiy Operation

Water supply operations at Roosevelt Dam would be similar
to that described under Plan 1. However, no water exchanges would occur,
and water yield from new conservation space, provided by dual use of the
sediment space for water storage, would be delivered 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 Figure II-3,
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5. Plan 6 (Agency-Proposed Action): New Waddell + Cliff
+ Roosevelt + Stewart Mouptain Dams

In this plan, Cliff;Dam-on the Verde River and Roosevelt Dam on
the Sélt River 'would be 'consiruc?ed for flood control,r additional water
conservation, hydrépower, and SQD.% New Waddell Dam on the Agua Frié River
would be constructed for regulatsry storage purposes and Qould provide
incidental flood control. Stewarq Mountain Dam on the Salt River would be

replaced or modified for SOD only. ' The general location of the structures is

. shown on Figure 11-6.

This plan would providei 660,000 af of regulatory storage space
at New Waddell Reservoir, 200}000% af ’of new conservation space at Cliff
Reservoir, and would use :one ﬁalé of the sediment pool at Roosevelt Lake
to increase CAP yield by 142,500 af?year. Projected average annual CAP water

yield for this plan is 1,176,900 af/yr.

Sufficient flood control1 space would be” provided to control the
200-year Salt/Verdé River floo&’evént to a flow of 92,000 cfs at Sky Harbor
Airpqrt, and the iOO-year event t; 55,000 cfs at the aifport. This plaﬁ
would also alleviate the .hydroiog%c safety problems at the existing Salt
and Verde River dams ﬁithin the SR? system, and would provide the potential

for additional hydropower and recre%tion.

Cliff, Roosevelt, andetgwart Mountain Dams would be as described
in Plan 1. Water :storage capécit§ and recreation facilities at existing

Waddell Dam would be replaced in thé new reservoir,
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Design information on the dams and related features included in
this plan is displayed in Table II~7. Economic characteristics of Plan 6 are

shown in Table II-9.

a. New Waddell Dam and Reservoir

The New Waddell Dam would be located approximately one-quarter
mile downstream from the existing Waddell Dam within the Lake Pleasant
Regional Park. The site area includes 41,080 acres. The dam, spillway,
reservoir area, canal, pump station, and tran;mission facilities, as well as
roads, borrow aeas, areas for other construction-related activities, recre-
ation sites, and.pool levels are shown on the plate entitled "New Waddell
Site - Plans 6 and 7" at the end of the document. Typical-year pools are not
shown; the typical-year low pool is below the current water level of Lake
Pleasant, and the typical-year high pool is nearly the same as the MSP level
shown on the plate. Lands, necessary easements, and rights-of-way for the

project would be acquired by the federal government.

New Waddell Dam would be an earthfill structure, with an
ungated spillway. Discharges from the spillway would be to the Agua Fria
River channel., Incidental flood control would be provided through the

operation of the conservation pool.

Two water supply outlet works would be part of the dam.
Maricopa County Municipal Water Conservation District #1 (MCMWCD#1) presently
uses water storage in Lake Pleasant. One service outlet would be required

for MCMWCD#1 releases to Lower Lake Pleasant for diversion into the existing
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TABLE I1I-7

DESIGN DETAILS - PLAN 6

DAM STRUCTURE: -
Height ’
Crest Length
Embankment Volume

SPILLWAY:
Crest Length
Head .
Capacity

APPURTENANT WORKS:"
Pump Generator
Hydropower Plant
Service Outlet
Flood Outlet:
Capacity in Flood Pool
Capacity at' MWS
Reversible Canal:

Capacity
Length
STORAGE ALLOCATION:
Increased
Storage
(af) .
Conservation:
Streambed 0 :
Sediment 68,800
Inactive 5,000
Replacement 157,600
Regulatory Storage 660,000
Flood Control : -
Surcharge

297,200
Dam Crest - ’

NEW WADDELL

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

500 feet
26 feet
250,000 cfs

3,000 cfs
600 cfs
3,000 cfs
5 miles
Total Surface
Storage Area Elevation
(af) (acres) (feet)
0 0 1,430
68,800 Varies Varies
73,800 2,298 1,566
231,400 4,692 1,611
891,400 10,238 1,702
1,188,600 12,680 1,728
- - 1,736
CLIFF

Same as Plan 1

ROOSEVELT

-Same as Plan 1

STEWART MOUNTAIN

Same as Plan 1
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Beardsley Canal, and a direct connection to the Granite Reef Aqueduct would

be constructed to deliver CAP water into and out of the new reservoir.

A minimum- pool would be  provided for fisheries and recre-

ation.

Four recreation sites are proposed for New Waddell Dam. These
include a total of 270 acres and are all located on the west side of the

reservolir,

(1) New Waddell Dam Water Supply Operation

The regulatory storage pool would allow the maximum pump-
ing 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 filling during this period at the aqueduct capacity of
3,000 cfs less the amount being delivered from the system for water demands.
During the remainder of the year, CAP would release water from the regulatory
storage pool to supplement the aqueduct flow being imported at a low, uniform

rate. Typical-year fluctuation would be 123 feet.

A 25,600-foot-long reversible canal with a capacity of
3,000 cfs would be constructed with a pumped generation facility to deliver
CAP water into and out of the new reservoir. Diversions 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. CAP diversions from
the reservoir back into the Granite Reef Aqueduct would be made through the

pumped generation facility and reversible canal, producing power. The canal
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would be located on the east side of the Agua Fria River. The pumped genera-
tion station would be located near the left abutment of the dam. Approxi-
mately 1.5 miles of transmission li%e would be required to connect the pumped

generation station to existing transmission lines.

Delivery of‘watgr to MCMWCD#1 would be into the Beardsley

Canal, via Lower Lake Pleasant, as is currently done.

(2) - New Waddell»Dam F1oodAgperation

New Waddell Reservoir will not have space‘allocated for
flood control.. Normal éferagioné would call for storage of all inflows
up to the limits of available:Cap%city, providing incidental flood control.
Spillway flow would begin when the ;eservoir was full and outflow would equal
inflow until the water level was ba;k down to the spillway crest elevation of
1,702 feet. Spillway flows would be released to the Agua Fria River through

Morgan City Wash.

b. ° Cliff Dam and Reservoir

Cliff Dam and Reser?bir would be as described in Plan 1 and as
shown on the "Cliff Site - Plansj3 and 6" plate, except there would be no

water exchanges. The typical-year fluctuation would be 48 feet.

c. New/Modified Roosevelt Dam and Reservoir

The Roosevelt Dam would be the same as in Plan 1 and as shown
on the '"Roosevlet Site - Plansvl, 3, 6, 7" plate, 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 and shown

on Figure I11-3.

6. 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 popula-
tions) 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 fisﬁ éﬁd wildlife
enhancement on the Salt River through the Phoenix area by providing approxi-
mately 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,

This plan provides for a minimum pool of 10,000 af to be maintained
at Cliff Reservoir for fish and wildlife and recreation purposes. Typical-
year fluctuation would be 39 feet., This is shown on the plate entitled

“Cliff Site =~ Plan 7" at the end of the document.

Design information on the dams and related features in Plan 7 1is
displayed on Table II-8. ©Economic characteristics of Plan 7 are shown on

Table II-9.

53



DESIGN DETAILS - PLAN 7

CLIFF
DAM STRUCTURE:
Height " 338 feet
Crest Length : 2,900 feet
Embankment Volume ‘ 15,000,000 cubic yards
SPILLWAY: : (ungated)
Crest Length : \ ; 125 feet
Head 3 : ; 47 feet
Capacity 3 150,000 cfs
APPURTENANT WORKS.:
Pumping Plant (for combined ! 1,000 cfs
Cliff and Roosevelt) ‘
Service Outlet S ' ] © 4,000 cfs
Flood Outlet:
Capacity in Flood Pool o 25,000 cfs
Capacity at MWS : o 36,000 cfs
STORAGE ALLOCATION: v
Increased Total Surface
Storage ; Storage Area Elevation
(af) | (af) (acres) (feet)
Conservation: ‘
Streambed ‘ 0 : 0 0 1,810
Sediment 1 41,300 ? ‘41,300 Varies Varies
Inactive 10,000 } 51,300 1,443 1,909
Replacement 131,400 ! 182,700 3,472 1,965
New Conservation 170,000 . : 352,700 5,421 2,003
- Flood Control 445,000 ‘ 797,700 8,773 2,067
Surcharge 851,000 - : 1,648,700 14,246 2,143
Dam Crest ; - - - 2,148
NEW WADDELL

Same as PLan 6

ROOSEVELT
Same as Plah 1

STEWART MOUNTAIN

~ Same as Plan 1
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C. Comparative Analysis of Alternatives

1. Economic Costs and Benefits of Plans

The economic characteristics of the six alternative plans are shown

on Table II-9.

2. Environmental Impacts and Effects

A comparative display of envirommental consequences of all candi-
date plans, including the agency proposed action, is shown on Table II-10.
The environmental factors shown in the table have been identified by the
Bureau of Reclamation through the scoping process as significant issues to be
addressed in the EIS. Other factors, such as air quality, visual quality,
noise, effects on future and existing land use, and geological resources,
were also assessed in the evaluation of plans. These factors were determined
nof to be significant environmental issues and, therefore, are not included

in this comparative table. They are, however, described later in the EIS.

Issues are grouped by major categories. The factors listed under
each issue are those used to measure the impact. Impacts are the measured
difference between the future-without and future-with-the-project condi-

tions. Effects are the interpretation of the significance of the impacts.

Mitigation (action to reduce or eliminate environmental and social impacts)

recommendations are also shown. The unmitigated and mitigaféd effects are

displayed as:

. Insignificant (I): a small change, or one involving a low-quality
resource
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° Significant Beneficial (SB): major improvement in a condition, usually
long-term and affecting high-quality resources

° Significant Adverse (SA): major degradation of a condition, usually
long-term and affecting high-quality resources

° Beneficial Flag (BF): é%trdordinary beneficial change in a unique,
protected, or very high—-quality resource

) Adverse Flég'(AF): eXtraordinéry adverse change in a unique, protected,
: or very high—quality resource

Environmental impacts aré geherally quantified as a range-—from
losses or gains associated with cogstruétion and typical-year inundatiomn, to
losses and gains associaféd with IbF'inundation. The range is expressed by
two numbers separated by a slash (;.e., -1/-21). Further discussion of the

methodology and of the impacts‘and effects of plans is found in Chapter IV.
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G U E W IS S O E E E G R R R O B e B e
TABLE 1I-9
ECONOMIC COSTS AND BENEFITS OF PLANS
Total Construction Total Annual Total Annual Net Economic
+ Plan Options Costa,b ($) Cost@,¢ ($) Benefits? ($) Benefits? (§)

Plan 1

Cliff + Modified Roosevelt + Modified Stewart Mountain 694,940,000 58,060,000 89,040,000 30,980,000

Cliff + New Roosevelt + New Stewart Mountain 874,230,000 71,300,000 89,040,000 17,740,000

Cliff + New Roosevelt + Modified Stewart Mountain 788,340,000 69,960,000 89,040,000 24,080,000

Cliff + Modified Roosevelt + New Stewart Mountain 780,830,000 64,400,000 89,040,000 24,640,000

Plan 2

Cliff + Modified Roosevelt + Modified Stewart Mountain 541,570,000 41,870,000 53,310,000 11,440,000

Cliff + New Roosevelt + New Stewart Mountain 713,840,000 54,590,000 53,310,000 - 1,280,000

Cliff + New Roosevelt + Modified Stewart Mountain 627,950,000 48,250,000 53,310,000 5,060,000

Cliff + Modified Roosevelt + New Stewart Mountain 627,460,000 48,210,000 53,310,000 5,100,000

Plan 3

Confluence + Cliff + Modified Roosevelt + Modified 1,116,250,000 93,970,000 125,970,000 32,000,000
Stewart Mountain

Confluence + Cliff + New Roosevelt + New Stewart 1,295,540,000 107,200,000 125,970,000 - 18,770,000
Mountain

Eﬂ Confluence + Cliff + New Roosevelt + Modified Stewart 1,209,650,000 100,860,000 125,970,000 25,110,000

Mountain

Confluence + Cliff + Modified Roosevelt + New Stewart 1,202,140,000 100,310,000 125,970,000 25,660,000
Mountain

Plan 6

New Waddell + Cliff + Modified Roosevelt + Modified 978,430,000 82,710,000 174,290,000 91,580,000
Stewart Mountain

New Waddell + Cliff + New Roosevelt + New Stewart 1,157,720,000 85,450,000 174,290,000 78,350,000
Mountain

New Waddell + Cliff + New Roosevelt + Modified Stewart 1,071,830,000 89,600,000 174,290,000 84,690,000
Mountain .

New Waddell + CLliff + Modified Roosevelt + New Stewart 1,064,320,000 89,050,000 174,290,000 85,240,000
Mountain

Plan 7 .

New Waddell + CLiff + Modified Roosevelt + Modified 978,430,000 82,710,000 168,160,000 85,450,000
Stewart Mountain :

New Waddell + ClLiff + New Roosevelt + New Stewart 1,157,720,000 95,940,000 168,160,000 72,220,000
Mountain

New Waddell + Cliff + New Roosevelt + Modified Stewart 1,071,830,000 89,600,000 168,160,000 78,560,000
Mountain

New Waddell + Cliff + Modified Roosevelt + New Stewart 1,064,320,000 89,050,000 168,160,000 79,110,000
Mountain

8Costs and benefits are shown in January 1982 dollars. Annual equivalents are calculated at 7 3/8%.
Includes interest during construction (IDC).

€Includes operation, maintenance, and replacements costs (OM&R).

Source: Economics Supporting Document, USBR, 1982,




Table I11-10

COMPARATIVE EVALUATION OF PLANS

Plan 8
CAWCS No Action

8¢

Mitigated Effect

Factors/Measures (Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7
BIOLOGICAL RESOURCES®
Threatened/Endangered
Plants and Wildlife
Loss of acres of pre- +300 -390 -350 -850 -290 -340
ferred habitat in (2,260 acres in site . . T
typical year (bald areas)
eagle in all plans
and Yuma clapper
rail .in Plan 3) 3
Number of bald eagle 0 1 1 3 1 1
breeding areas with (5 breeding areas. in
disrupted produc~ site areas of which
Ctiviky U R “3 most prodictive )
are at Confluence; 6
- breeding areas in ___ : - - - =
CAWCS area; 13
breeding areas in
southwestern U.S.)
Typical Year Unmitigated/ SA/1 SA/1 _* AF/AF sA/1 SA/1
Mitigated Effect
Riparian/Wetland Biotic
Communities '
Loss or gain of acres -2,350 (11,910) acres ~290 -270 -2480 =270 =40
of habitat in typical in site ares)
year
Typical Year Unmitigated/ SA/SA SA/SA AF/AF SA/1 SA/SA
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Factors/Measures (Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7
BIOLOGICAL RESOURCES Cont'd
Perennial Stream/
Riverine Communities
Loss of miles of 0 -3 +1 -16 +1 -2
perennial stream in (68 miles in site
typical year areas; 137 miles
in CAWCS area)
Change in flow No change No change No change No change No change Guaranteed
characteristics (on average, 106 days/ minimum flows
of Salt and Verde year £ 50 cfs in Salt, of 200 cfs
Rivers 61 days/year £ 50 cfs in Salt and
. in Verde) Verde
Typical Year Unmitigated/ 1/1 /1 AF/AF /1 SB/SB
Mitigated Effect
u
O
Reservoir Aquatic
Communities
Gain or loss of sur- 0 +400 -360 +3,080 +1,900 +3,690
face acres of habitat (13,640 acres in
in typical year site areas; 30,000
acres in CAWCS area)
Gain of guaranteed 0 0 0 +1 minimum +1 minimum +2 minimum
minimum pool(s) (no guaranteed pool at pool at New pools at Cliff and
minimum pools Confluence Waddell New Waddell
at SRP lakes or
Lake Pleasant)
Drawdown rates greater No change > 2 in/day > 2 in/day > 2 in/day > 2 in/day > 2 in/day
than 2 inches/day (drawdown. rates 1.3 at Cliff at Cliff at CLiff and at Cliff at Cliff
during spawning in/day at Roosevelt, Confluence and New and New
season 9.2 in/day at Waddell Waddell
Horseshoe, 1.6 in/day
at Lake Pleasant)
Typical Year Unmitigated/ 1/SB 1/SB SA/SB SA/SB SA/BF

Table II-10 (Continued)

Plan 8
CAWCS No Action

Mitigated Effect
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Table II-10

(Continued)

Plan 8
CAWCS No Action

Factors/Measures (Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7
WATER QUALITY?
Constituents
CAP water in local Average of 70,000 No change Annual average of 845,000 af of SRP Annual average of 25,000 af
systems at locations af of SRP (Verde from surface water mixed with 250,000 af of MCMWCD#1 surface water
and times chosen River) water future~ of CAP water at Confluence site. 30~ mixed with 701,800 af of
by users. Local exchanged w/CAP without 35% of SRP water treated for M&I use CAP water at Waddell site.
surface water each year condition Changes in Average Verde None of the MCMWCD#1 water
sources maintain Comparison of River Concentrations treated for M&I uses
quality independent Water Sources (mg/1) Changes in Average MCMWCD#1
of CAP influence mg/1 D Ca 42.5 to 61.1 (+44%) Concentrations
Verde CAP T Fe 0.192  to 0.178 (-7%) . mg/l) - i
D Ca 42.5 85.0 T Hard 212, to 268. (+26%) D Ca 50.8 to  83.8 (+65%)
T Fe 0.192 0.159 D Mg 25.7 to 27.9 (+9%) T Fe 2,04 to  0.223  (-89%)
T Hard 212, 339, D Na 30.5 to 64.0 (+110%) T Hard 215, to 335. (+56%)
.. D Mg 25.7 30.8 D Pb 0.00300 to'0.00232 ~(~23%) D Mg 21.8 to" '30.5 (+40%)
D Na 30.5 107. T Pb 0.0714 to 0.0580 (-19%) D Na 37.8 to 105, (+178%)
D Pb 0.00300 0.00144 D 8o, 52.9 to 165. .{+212%)..._.D.Pb._.... .0.00200 to- . 0.00146 (-27%)~
g - T TTPb T 0.0714 T 0.0408 TDS 314. to 493, (+57%) T Pb 0.00425 to  0.0396 (+832%)
D 80, 52.9 309. D S04 85.0 to 301. (+254%)
TS = 314. 722, T DS 358. to 710, (+98%)

Typical Year Unmitigated/
Mitigated Effect

Note: Prefix D means dissolved fraction while T means total recoverable,
three significant figures.

After-exchange maximum
concentrations reach

new highs for numerous
constituents, - Degradation
of some SRP water during
period when only Verde
River water is normally
delivered. Possible
short-term impacts to M&I
and agricultural users,
Short exchange period
affects only 8% of SRP
surface water

/1 No effect

their impacts is included in Chapter IV,

After-mix maximum SRP concen-—
trations reach new highs for
numerous constituents,

All of SRP surface water
degraded and possible
increased M&I treatment
costs with short-temm
maximum CAP concentrations.
Possible changes in.agri-
cultural operation only
during period when Verde
River water is normally
delivered

SA/SA

v T 80, was used for CAP water to estimate impacts.
Constituents shown on this table were selected to show some significant impacts;

After-mix maximum MCMWCD#1
concentrations reach new
highs for numerous constit-
uents with no significant
éffect on agricultural users

1/1 1/1

All values shown rounded to

a more complete list of constituents and
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Table II-10 (Continued)

Factors/Measures

Plan 8
CAWCS No Action

(Future Without Project)

Plan 1

Plan 2

Plan 3

Plan 6 Plan 7

WATER QUALITY Cont'd

Eutrophication

Potential for
eutrophic condi-
tions to occur

Low potential for

SRP and MCMWCD#1
water. High organics
in CAP water may
produce tri-
halomethane in
existing water
treatment plants
which receive

CAP water

Typical Year Unmitigated/

Mitigated Effect

N
= Note:

No eutrophication
problems caused by
project implemen-
tation. Increased
potential for tri-
halomethane produc-
tion at existing
treatment plants
served by SRP
during exchange
period

1/1

Eutrophication potentials were computed using the Canfield and Bachman e
"Guidelines for Studies of Potential Eutrophication" Denver, CO, 1981,

based on phosphorus concentration which is assumed uniform over the stud
are not directly involved in calculation of risk.

No eutro-
phication
problems
caused by
project
imple-
mentation

No Effect

ied area.

Confluence Reservoir has high poten-
tial for eutrophication with high
probability for blue-green algal
dominance. Probable aesthetic
impacts on Verde arm in most years.
Increased potential for tri-
halomethane production at water
treatment plants served by SRP

SA/1

New Waddell Reservoir has low
to moderate potential for

eutrophication with no
projected problems

/1 1/1

quations described in the USBR Technical Memorandum titled
Risk of eutrophication under normal operating conditions is
Reservoir surface area and depth contribute but
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Table 1I-10 (Continued)
Plan 8
CAWCS No Action
Factors/Measures (Future Without Project) Plan i Plan 2 Plan 3 Plan 6 Plan 7
CULTURAL RESOURCES®
Prehistoric Cultural
Resources
Number of sites 0 130/2,949 70/2,949 154/3,212 156/3,087
destroyed by coastruc~ (3,350 sites in
tion activities/total site areas)
number -of sites
potentially affected
in dam site areas
Acres of archaeological 0 4,141 4,141 11,884 4,284
deposits affected (12,027 acres of
deposits in site
areas)
Effects Factor (for -5,585 -4,538 -14,048 -5,846
total sites affected) i
‘Unnitigated/ AF/AF AF/AF AF/AF AF/AF
Mitigated Effect
Historic Cultural
Resources
Total Number of Sites 103 103 177 118
Number of sites destroy- 0 29/64 29/64 73/90 39/74
ed by construction and (192 sites
related activities/ in site
total number of sites areas)
potentially affected
in dam site areas
Effects Factor (Range) -173 to -320 ~173 to ~370 -438 to -798 ~225 to -422
Unmitigated/ AF/AF AF/AF AF/AF AF/AF

Mitigated Effect

1




Table I1-10 (Continued)

Plan 8
CAWCS No Action
Factors/Measures (Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7
a
RECREATION
Stream—-Oriented
Recreation
Net loss of miles of 0/0 . -3/0 +1/0 -16/17 +1/0 ~2/0
perennial stream/ (68 stream miles in
loss of tubing miles site areas; 986 miles
in typical year in 5-county region)
Net loss or gain in 0/0 +10,475 +696 -1,500,177 +12,617 +11,011
maximum annual recrea- (2,280,000 stream—
tion days for stream- oriented recreation
oriented activities days in site areas;
in typical year 8,236,000 in

S-county region)

Typical Year Unmitigated/ 1/1 1/1 AF/AF I/I /1
Mitigated Effect

€9

Reservoir—Oriented

Recreation
Net loss or gain 0 +683 -853 +5,243 +4,222 +5,095

in usable surface (16,600 acres in ' :
acres in typical gite areas; 35,000
year in 5-county region)
Net- loss or gain in 0 +670,520 -48,647 "+3,537,383 +986,860 - +1,006,728
maximum annual recrea- (822,000 reservoir-

tion days for reservoir- oriented recreation -
oriented activities in days in site areas;

typical year ) 6,479,000 for 5-county

region)

Typical Year Unmitigated SB I SB SB BF

Effect




Table II-10 (Continued)

Factors/Measures

Plan 8
CAWCS No Action
(Future Without Project) P

lan 1 Plan 2

Plan 3

Plan 6

Plan 7

SOCIAL IMPACTSb

Indian Relocations

(Fort McDowell
Indian Community)

Changes affecting .
individuals

Changes affecting
families and small
groups

Changes affecting
the community

Number of people
relocated

Unmitigated/
Mitigated Effect

1. Normal mortality
and illness rates

2. High levels of
personal autonomy

3. High satisfaction
with way of life

4, High potential for
increased financial®
self-sufficiency

1. High:levels of
extended family ties

family problems

1. High community cohe-
sion and viability

2, High potential for in-
creased tribal economic
self-sufficiency; moder-
ate levels of unemployment

3. High potential for sus-
taining Yavapai culture

0
(374 people in

community)

No

No change from future-
without condition

No change' from future-
without condition

No change from future-
without condition

Effect No Effect

Substantial increase in illness
and mortality rates

Extreme decline in levels of
personal - autonomy

Extreme decrease in satisfac—
tion with way of life

Substantial decrease iu potential
for sustained financial self-
sufficiency

Substantial decrease in extended
family ties

_Substantial increase in incidencew

of family problems

Extreme decrease in community cohe-—
sion and viability

Substantial decreae in potential for
tribal economic self-sufficiency;
substantial increase in unemployment
Extreme decrease in potential to
sustain Yavapai culture

290

AF/AF

No change from future-

without condition

“"No change from future-~

without condition

No change from future-

without condition

No Effect

No Effect
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Table I11-10 {(Continued)

Factors/Measures

Plan 8
CAWCS No Action

(Future Without Project)

Plan 1

Plan 2

‘Plan 3

Plan 6

Plan 7

SOCIAL IMPACTS Con't

Non-Indian Relocations

(Roosevelt Lake)

Changes affecting
individuals

Changes affecting
families and small
groups

Changes affecting
the community

Number of people-
relocated

Unmi tigated/
Mitigated Effect

Normal mortality
and illness rates
High levels of

personal autonomy

. High satisfaction

with way of life
High potential for
financial self-
sufficiency

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

at Roosevelt Gardens

Low to moderate com-
munity cohesion in all
communities except
Roosevelt Gardens
Community development
likely to remain at
present low level

0

(596 people in
affected communities)

1. Slight increase in mortality rates and increased illness rates

2. Substantial decrease in personal autonomy
3. Substantial decrease in satisfaction with way of life
4. Moderately reduced financial capacity

1. Moderate 1, Slight
decrease decrease in
in informal informal
support support
networks netwvorks

1. Moderate 1. Slight
decrease decrease in
in com— community
munity cohesion

cohesion 2. Moderate

2, Substan-~

decreasé in

tial de- community
crese in viability
community
viability

347 247

SA/1 SA/No Effect

347

SA/L

1. Moderate decrease in informal

support networks. Slight
decrease in informal inter-
actions between familial
households

Moderate decrease in community
cohesion and slight decrease
in social organization
Substantial decrease in poten-
tial for sustained community
viability

347 347

SA/1 SA/I




III. AFFECTED ENVIRONMENT




III. AFFECTED ENVIRONMENT

A. Determination of Significant Resources

Scoping occurred throughout the Central Arizona Water Control Study,
so that the range of alternatives and issues was progressively narrowed as
the study went on. The scope of the study was finally limited to the candi-
date plans, and the issues were sharpened so that only the most significant
ones were treated in depth. Significant issues were those recognized as

being institutionally, publicly, or technically important to people.

In August 1981, a special edition of the CAWCS newsletter was published
describing the candidate plans and the proposed significant issues to be
discussed in detail in the EIS. The public was asked to comment on the range
of alternatives and issues using .a respounse form provided. The resulting

areas of concern and factors within each issue are as follows:

Biological Resources - including impacts to endangered species, riparian

wetland communities, lake communities, and perennial stream/riverine

communities.

Water Quality - including changes in concentrations of constituents in

local surface water mixed with CAP water and eutrophication potential in

the New Waddell and Confluence reservoirs.

Cultural Resources = including impacts to prehistoric sites and arti-

facts and historic sites and properties which are on or are eligible for

inclusion on the National Register of Historic Places.

68




Recreation - including changes in stream-oriented and lake-oriented

recreation resources, facilities, and activities.

Social Impacts - including iﬁpacts of relocation on people living in

project areas and impacts of;flooding on transportation, health, and

safety.

Economics ~ including costs, benefits, and economic justification of the

candidate plans.

The affected resources related to these issues are described in detail
in this chapter. Other resources jﬁdged not to be significant as a result of
the scoping process are also described; but not in as much detail. These

other resources are: air quality, noise, aesthetics, land use, and geology/

soils.

Chapter III B describes @he}affected resources in the general CAWCS
area. Section C describes the affe?ted site areas (Cliff, Roosevelt, Stewart
Mountain, Confluence, Neﬁ Waddell; downstream) . The affected site areas
shown in Figure III-1 are aréas iarOund the proposed dams and reservoirs
in the candidate‘plans. The downétream segment of the Salt and Gila Rivers
from Granite Reef Dam to Gilléspie Dam is also shown as a site area for
impact analysis. Descriétions o% affected resources are excerpted from

the EIS supporting document, . Second Level Environmental Inventory, CAWCS,

1982, which contains detailed descriptions of all affected resources in
the CAWCS area and in affected‘siﬁe areas. All information in this chapter

is based on the Second Level Environmental Inventory unless otherwise

indicated.
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B. General Description of Area Resources

1. Significant Resources

a. Biological Resources

Within the study area there is an extreme elevation gradient
of approximately 1-1/4 mile, a diverse ﬁicroclim#tic regime, an extensive
drainage pattern, and a variety of landforms and soils.. Thesé factors
contribute to diverse ecosystems, of which many biotic communities can be
identified based on vegetation and associated vertebrate wildlife. The
description of the biological resources focuses on the major biotic com~
munities of the study area including their. dominant flowering plants and

wildlife.

Six resource factors have been identified as having the

greatest importance with respect to action-related impacts:

1. Riparian/Wetland Biotic Communities

2. Other Terrestrial Biotic Communities

3. Perennial Stream/Riverine Aquatic Communities

4. Other Aquatic Communities (Lakes and Lacustrine
Communities)

5. Threatened and Endangered Plants and Wildlife

6. Management and Special Use Areas

0f these, riparian/wetland communities, perennial stream/riverine communi-
ties, and threatened and endangered plants and wildlife have been identified

through the scoping process as most important.
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Acreage and percent range of the major biotic communities
(factors 1-4 above) occurring w1th1n the CAWCS study area vary consider-

ably, as shown in Table III-1.

The community typeg which occur in the CAWCS  affected site
areas include lake and river aq#atic communities, riparian and wetland
communities, and desert upland comm@nities. The temperate upland communities
occur at higher elevations within?the study area, but do not occur within
the site areas. Human-dominated eommunity types are essentially urban and

farmlands and are nearly absent'frdm the site areas.

The bioticvcommunities identified'within the site areas
are representative of the southwesﬁern Sonoran Desert and are either upland
desert-communities that directiy fely on precipitation or are riparian and
quasi-riparian communities that deﬁend on soil moisture which is more readily
available along drainages. The;floral composition varies accordingly
between these two communlty groups and lends to the conspicuous contrast of
open cacti-desert shrubland and the more verdant riparian woodland and
wetland life fqrms occurring as gqeen vegetation corridors along washes and

perennial streams.

(1) Riparian and Wetland Communities

Riparian/wetlend biotic communities, although they
occupy less than 1 percent of‘theiCAWCS area, have been given ﬁigh priority
both in the EIS scoping process aﬂd by wildlife management agencies, mainly
because they are used by numerous gildlife species including the bald eagle,

black hawk, osprey, snowy egret, great egret, javelina, and raccoon.




Table II1I-1

ACREAGE AND PERCENT RANGE OF BIOMES AND
BIOTIC SERIES IN THE STUDY AREA

Biotic Community Acres Percent

Temperate Uplands:

Montane conifer forest 82,200 1.0
Pinyon-juniper series 189,000 2.2
Oak-pine series 24,700 0.3
Interior chaparral ' 756,100 8.8
Sonoran savanna grassland 115,000 1.3

Riparian and Wetland Communities:2

Warm temperate and tropical-subtropical :
and riparian forests 59,000 0.7

Desert Uplands:

Creosotebush~bursage series 2,037,000 23.7
Paloverde-mixed cacti series - 3,509,000 40.9

Saltbush series 411,000 4.8

Aquatic Communities:

Lakes, rivers, reservoirs 75,000 0.9

Human-Dominated Communities:

Agricultural lands : 1,055,000 12.3
Developed urban landsP 263,000 3.1
Total 8,576,000 100.0

4The series within riparian and wetland communities were not segregated due to
scalar resolution. However, the inclusive series are elaborated in the text.

PDeveloped urban lands refer to lands modified for human occupation and may
not necessarily conform to jurisdictiomal boundaries.

Source: Second Level Environmental Inventory, CAWCS, 1982,
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The riparian-&etland biotic communities within the
CAWCS study aréarare primarily confined to the main Gila drainage. Of the
59,000 acres of riparian/wetland community types in the CAWCS study area, the

following six community types have been identified.

Mixed-broadleaf forest consists of stands of large

sycamore, ash, and walnut trees jintermixed with cottonwood and willow.
Only about 100 acres of mixed;broadleéf forest occur in the affected site
areas. Specifically all of this cﬁmmunity occurs upstream of Horseshoe Dam
along cobble and gravel alluvial benches adjacent the Verde River and

perennial-flowing tributaries.

Cottonwood-willow series consisting of pure stands and

intermixed stands of cottonwood and willow also occur along perennial
streams. The larger stands of cottonwood-willow forest within the CAWCS

study area occur at the Salt-Verde confluence, near Horseshoe Reservoir on

the Verde River, near the Blue Point Ranger Station and Coon Bluff on the

1S

Salt River, and upstream of AshurstFHayden Dam on the Gila River,

Mesquite bosques ("river forests") are somewhat differ-

ent than the mixed-broadleaf éndicottonwood-willow communities. Mesquite
forests generally are less than 30 feet tall and are more "acacia-like",
forming rather large stands of pére mesquite to mesquite intermixed with
other riparian and quasi*riparian% communities .including cottonwood-willow
and saltcedar. The largest mesiuite bosque occurs neér the Salt-Verde
confluence, where some 6,000 acre% are found, varying from dense woodland

adjacent the rivers to more open sa&anna adjacent the desert,
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Cattail marsh represents a community type almost

exclusively confined to backwater pools of the Salt-Verde-Gila Rivers and
downstream of Waddell Dam. Usually this vegetation consists of pure to mixed

stands of cattail and rushes in shallow waters.

Mixed scrub consists of degenerated or newly established
vegetation associated with disturbed sites adjacent lakes and rivers. The
vegetation composition consists of a conglomerate of seep willow, saltcedar,
arrow weed, and seedling and sapling species of the aforementioned com-

munities,

Saltcedar communities are dominated by the Asiatic

exotic species, saltcedar. The saltcedar communities are the predominant
woodland-shrubland habitat downstream of the Salt-Verde confluence and along

the Gila River in the CAWCS area.

(2) Other Terrestrial Communities

Desert communities are the predominant communities of
the study area, and represent about 69 percent of the area (Table III-1).
Three upland desért communities occur within the study area. These are
creosotebush-bursage, saltbush, énd paloverde-mixed cacti series. The first
two are open scrubland desert vegetation and occur at lower elevations than

the affected site areas.

The paloverde-mixed cacti series occurs within affected
site areas. This series, also referred to as the Arizona upland subdivision

of the Sonoran Desert, occurs on bajadas, foothills, and steep slopes of
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desert mountains at 800-3,500 foot elevations. It supports a diverse plant
species complex including such trees as foothills paloverdé, blue paloverde,
ironwood; cacti such as saguaro, cholla, pricklypear; and shrubs such as

triangle bursage, ratany, and Mormon tea.

The fauna of the paloverde—mixed cacti series is abundant
and diverse and includes Gila woodpecker, cactus wren, elf owl, phainopepla,

black~tailed jackrabbit, javelina, coyote, and kangaroo rat.

(3) Perennial Stream/Riverine Communities

There are 137 ;miles of perennial stream community in

the CAWCS area. This represents about 30 percent of the original perennial

rivers in the study area due to thg construction of water storage dams along

the Verde, Salt, Agua Fria, and Cila Rivers. Approximateiy 70 miles of
1 i

perennial streams occur within specific site areas.

Riverine fishes include such native species as longfin
dace, desert sucker, and round-tailed chub, as well as introduced species

such as bass, catfish, carp, and rainbow' trout.

(4) Other Aquatic Communities

Other aquatic kommunities are primarily represented by
the approximately 35,000 surface,ac?es in reservoirs -on the Agua Fria, Verde,
and Salt Rivers, Introduced gamé species dominate the fish fauna within
these impoundments. Largemouth and%smallmouth bass, black crappie, threadfin

shad, channel catfish, and sunfish are all common in reservoirs along the
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rivers. The success of these species is gsomewhat compromised by fluctuating

lake levels resulting from operation of these reservoirs.

(5) Threatened and Endangered Plants and Wildlife

Descriptions of threatened and endangered species occur-
ring in the CAWCS study area are excerpted from the EIS supporting document,

Preliminary Draft Biological Assessment, CAWCS, 1982,

The U.S. Fish and Wildlife Service, through Section 7

of the Endangered Species Act, has issued a list of proposed and designated

 threatened and endangered species that are known to occur in or whose ranges

overlap the study area. Two endangered plant species and four endangered
vertebrates which are known or suspected to occur in the study area come

under this designation. The Arizoma hedgehog cactus (Echinocereus

triglochidiatus var. arizomicus) and the Turk's head cactus (Echinocactus

horizonthalonius var. nicholii), though occurring in or near the study area,

are not known to occur in any affected site area.

The peregrine falcon (Falco peregrinus anatum) is a

wide-ranging endangered transient species which may use major segments of the
Salt-Verde drainage, but which has not been reported in the affected site

areas during the CAWCS. The Gila topminnow (Poeciliopsis o. occidentalis) is

{

|
listed as endangered and is a species of interest to the State because it may
. L, . . . .
be 1n jeopardy in Arizona in the foreseeable future. This species was

reintroduced into Tule Creek upstream of Lake Pleasant; the population was

" recently found to be in good condition. Other topminnow are known to occur

at Seven Springs and. Hidden Water; both areas are in the CAWCS study area but

outside of the specific site areas.
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The bald eagle ?(Haliaeetus 1. leucocephalus) and the

Yuma clapper rail (Rallus longirdstris yumaensis) occur at affected site

areas. There are six bald eagle b%eeding areas in the CAWCS study area, of
which five are within affected 'site areas. Bald éagle preferred habitat
includes cliffs and large trees ﬁear ‘fxowing segments of the Salt-Verde
drainage where the specieé feeds ?primarily on fish., Preferred foraging
perches are in mesquite, cottonwooé, and willow trees along the rivers, and
cliffs above the rivers. The Yu@a clapper rail has been observed in the
Confluence site area. Immaturé bfrds and as many as four adults have been
reported in cattail marsh habitati at the Salt~Verde Confluence. Several
sightings have also been reported for the Gila drainage downstream of Phoenix

and at Picacho Reservoir,

In addition, species occurring in the study area which
are recognized as threatened or unique by the Arizona Game and Fish

Department include: river otter, black-crowned night heron, osprey, black

hawk, zone-tailed hawk, and Gila monster.

(6) Management and Special Use Areas

Major special ése and protected areas in the study area
are managed by the U.S. Forest‘Seréice, U.S. Fish and Wildlife Service, U.S.
Bureau of Land Management, and A?izona Game and Fish Department, These
include: USFS habitat rehabilitation sites along the Salf and Verde Rivers;
designated wintering areas for Bal@ eagles and peregrine falcons; restricted
access priority areas located in éicihities of bald eagle territories, and

marsh habitat which may harbor tﬁe Yuma clapper rail; 14 game management
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units and the Three Bar Research area, and fisheries of the major reservoirs
and perennial streams maintained by the Arizona Game and Fish Department; and
the Lower Salt River Recreation Area managed by the U.S. Forest Service in

the Salt-Verde confluence area.

b. Water Quality

There is a wide range in the quality of the various sources
of water in the study area. For example, a 1979 Maricopa Association of

Governments publication (Groundwater Quality in the Major Basins of Maricopa

County) reports a total dissolved solids (TDS) level of 243 mg/l in an Aguila
area well and a TDS level of 22,300 mg/l in an Agua Caliente-Hayden area
well. Pumped average groundwater quality in the service area is documented

in the Bureau's EIS Water Allocations & Water Service Contracting, INT 82-7.

Surface water quality records show TDS ranging from 110 mg/l in the Verde
River below Bartlett Dam to over 4,300 mg/l in the Gila River near Kelvin,
Arizona. Generally, however, the quality of CAP Colorado River water deliv-
ered to users in central Arizona will be of poorer quality than most local
surface supplies that are presently being used and will be of better quality

than currently used groundwater.

Since the CAP intake 1s located on the Bill Williams arm of

Lake Havasu, CAP water is assumed to be éimilar in quality to water quality
!

of the Colorado River at Parker Dam untiﬂ influenced by regulatory storage

mixing with local surface waters. Water quality data for the Colorado River

at Parker Dam is presented on Table III-2.
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Table III 2

SURFACE WATER QUALITY, COLORADO RIVER BELOW. PARKER DAM2
(mg/1, unless otherwise noted)

No. |of
Constituent Samples Minimum Average Maximum

T Alkalinity as CaCO3 - 156 98.0 128. 150.

D Arsenic ! 0.00400 0,00400 0.00400

T Arsenic 56 0 0.00284 0.00500

D Barium 1 0 0 0

T Barium : 57 0 0.135 0.500
Bicarbonate . 145 120, 156, 177.

T Boron 65 0.0500 0.196 0.360

D Cadmium ‘ : 17 4] 0.000286 - 0.00100

T Cadmium : 65 0 0.00462 0.0130

D Calcium 166 73.0 85.0 100.
Carbonate 139 0 0.0288 4.00

T Chloride 166 75.0 94.5 140.
Chromium (Hexa) . L 0.00100 0.00100 0.00100

T Chromium ‘ 58 0 0.00357 0.0200

D Copper : 1 0 0 0

T Copper 57 0 0.00793 0.0290

T Cyanide L 58 0 0.000862 - 0.0200

D Oxygen S 109 5.10 8.53 iL.7
Fecal Coliforms: (cols/100 ml) . 49 0.990 4.78 41.9

D Fluoride (84.7°) 127 0.200 0.378 0.500

T Hardness (as CaC03) 166 290. 339. 380.
Hardness (noncarbonate) 165 170. 211. 243.

T Iron B 57 0.0300 0.159 0.550

D Lead 39 [¢] 0.00144 0.00400

T Lead - 57 ] 0.0408 0.100

D Magnesium 166 26.0 30.8 40.6

T Manganese 58 0 0.0208 0.0400

T Mercury 58 0 0.0000431 0.000600

T Nitrate (as N) 1 0.170 0.170 . 0.170
p (pH units) 202 7.10 7.95 8.80

T Phosphorus (as P) 66 0 0.0258 0.100

D Potassium \ 139 4.50 5.21 6.80

D Selenium i1 0.00300 0.00300 0.00300

T Selenium 58 0 0.00279 0.00500
Specific Conductance (u8/cm) 700 950. 1120. 1720.

D Silver ‘ 1 0 0 ]

T Silver 58 0 0.00350 0.0100

D Sodium ' ) 139 90.0 107. 120,
Sodium Adsorption Ratio 166 2.20 " 2,53b 3.00
(no units) i

T Sulfate - 167 240. 309. 380.

T Dissolved solids (180°C) 636 602. 722, 848.
Turbidity (JTU) 43 1.00 2,58 10.0

D Zinc 9 0 0.00889 0.0200

T Zinc . 57 0 0.0239 0.310
Phenolics : 62 0 0.00127 0.00700

Note: D = Dissolved Fraction; T = TotaQ Recoverable

3Arizona Department of Health Services from U.S. EPA STORET, 1981;
period of record October 1968 '~ June 198l. All comstituent levels shown
rounded to. three 51gn1f1cant flgures. Some zero values may represent
"below detection levels"

b .
Average SAR was computed using average values for dissolved sodium,
calcium, and magnesium.
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The acceptability of water quality is ultimately determined by
the designated use. The majority of water currently used in the study area

is for either agricultural or municipal and industrial (M&I) use.

Much of the CAP water will be used to reduce groundwater pump-
ing for irrigation purposes. Recently groundwater levels have been dropping
3 to 8 feet per year in the service area. By importing about 65 million
acre-feet of additionmal water into central Arizona over the life of the
project, CAP deliveries will slow this rate of decline. In many cases the
groundwater ‘used for crop irrigation is higher in TDS than the imported CAP
water. The infiltration of irrigation water may carry dissolved minerals
that could reach the water table and raise the TDS level of the groundwater,
The general effects associated with salt accumulation in groundwater 'is

documented in Water Allocations & Water Service Contracting (INT 82-7). Due

to limited research, and the complexity of groundwater recharge and movement

~ of dissolved minerals, site-specific technical analysis is not practical over

an area as large and diverse as the CAP service area; however, no adverse
impact on soil productivity from application of Colorado River CAP water is

expected (INT 82-7).

The major water quality impacts of the proposed regulatory
storage alternatives will result from the reservoir mixing or chhanges of
CAP and local sources of water. These impacts involve changin% the concen-
trations of constituents in the CAP and local source waters, and increasing
the potential for artificial eutrophication downstream from or in the storage
reservoir, Risk of eutrophication as computed'for this study is documented

in Chapter VI Hydrology Appendix, Stage III Report, USBR 4-82.
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Tables III-3, 111{4, III~5, and III-6 present the water
quality data referenced durinngAwCS for local surface water sources which
might be affected by regulatofy storage mixing. The Agua Fria River water
quality data have fewer sample analyses and, therefore, are not as repre-
sentative as the information on ﬁhe other water sources; these data were
obtained from the U.S. Geological éurvey'which conducts regular sampling and

laboratory testing.

Trihalomethane (THM) is produced when water which is high
in dissolved organic materials-un%ergoes normal disinfection with chlorine
at domestic water treatment planté. THM is carcinogenic in nature and the
U.S. EPA has established a 1imit§of 0.1 mg/l for treated domestic water.
CAP water is known to be high in dissolved organics; therefore, the poten-—
tial ekists for producing THM aﬁ“M&I water treatment faciLitieé. This
potential will exist for any CAP M&I users regardless of which plan is

implemented.
c. Recreation

Within the CAWCS stﬁdy area, water-oriented recreation oppor-
tunities are extremely popular amoég residents, as is evident by the intense
usev of existing reservoirs and %treams. Stream- and reservoir-oriented
recreation resources and faciligies in a five-county region of cenﬁral
Arizona were inventoried so that pfojéct—related impacts could be determined.
The five-county region of Maricopa; Pima, Pinal, Gila, and Yavapai Counties

was defined as the affected area to assess recreation impacts.
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Table III~-3

SURFACE WATER QUALITY, AGUA FRIA RIVER AT ROCK SPRINGS@
(mg/1, unless otherwise noted)

No. of
Constituent Samples Minimum Average Maximum
T Alkalinity as CaC0j 4 140. 175. 190.
D ArsenicP 2 0.00900 0.0100 0.0110
T Arsenic 4 0.00900 0.0133 0.0160
D BariumP 2 0.0650 0.0730 0.0810
T Barium 4 <0.100 <0.100 0.100
Bicarbonate 0 - - -
T Boron 4 0.0900 0.165 0.230
D Cadmium 2 <0.00300 <0.00300 <0.00300
T . Cadmium 4 <0.00100 <0.00150 0.00200
D Calcium 4 39.0 50.8 58.0
Carbonate 0 - - -
D Chloride 2 32.0 36.0 40.0 |
Chromium (Hexa) 0 - - - |
T Chromium 4 0.00300 0.00725 0.0190 |
D Copperb 2 0.00700 0.00750 0.00800
T Copper 4 0.00700 0.0138 0.0290
T Cyanide 4 <0.0100 <0.0100 <0.0100
D Oxygen 4 8.60 8.88 9.10
Fecal Coliforms (cols/100 ml) 4 4,00 36.3 120
D Fluoride (84.7°) 4 0.300 0.325 0.400
T Hardness (as CaCOj3) 4 160. 215, 240.
Hardness (noncarbonate) 4 23.0 41.3 54.0
T Iron 4 0.0600 2.04 ) 6.40
D Leadb 2 0.00200 0.00200 0.00200
T Lead 4 0.00100 0.00425 0.00800
D Magnesium 4 16.0 21.8 25.0
T Manganese 4 0.0100 0.0850 0.270
T Mercury 4 <0.000100 <0.000100 <0.000100
T Nitrate (as N) 2 3.20 3.85 4,50
pH (pH units) A 8.30 8.43 8.60
T Phosphorus (as P) 4 0.0900 0.150 0.180
D Potassium 4 1.60 1.98 2.30
D SeleniumP 2 <0.00100 <0.00100 <0.00100
T Selenium 4 <0.00100 <0.00100 0.00100
Specific Conductance (us/cm) 4 420, 582. 676.
D Silver 2 <0.00100 <0.00100 <0.00100
T Silver 4 <0.00100 * <0.00100 <0.00100
D Sodium 4 25.0 37.8 45.0
Sodium Adsorption Ratio 4 0.900 1.20 1.40
(no units)
Sulfate 4 53.0 85.0 100,
T Dissolved solids (180°C) 4 257. 358, 401.
Turbidity (NTU) 4 0.600 31.6 110.
D Zinc 2 <0.0120 <0.0120 <0.0120
T Zinc 4 0.0200 0.0325 0.0600
Phenolics o] - - -
Note: D = Dissolved Fraction; T = Total Recoverable; —- Data Not Available

3u.s. Geological Survey from U.S. Bureau of Reclamation unpublished

data, 1982; period of record Jaguary-April 1982. All constitueat
levels shown rounded to three significant figures.

bSamples taken below Lake Pleasant.

c : . .
Average SAR was computed using average values for dissolved sodium,
calcium, and magnesium.
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Table ]III-4

SURFACE WATER QUALITY, VERDE RIVER BELOW BARTLETT DAM2&
(mg/1, ‘unless othethse noted)

Nq. of
Constituent Samples Mininimum Average Maximum
T Alkalinity as CaCO3 328 0 185. 350.
D Arsenic 16 0.00500 0.0121 0.0180
T Arsenic 15 0.00700 0.0133 0.021¢0
D Barium i6 0 0.0550 0.100
T Barium 6 0 0.100 0.200
Bicarbonate 521 0.148 235. 427,
T Boron ol 0.190 0.190 0.190
D Cadmium 16 o] 0.00156 0.0140
T Cadmium: . i l6 ¢] 0.00619 0.0100
D Calcium 540 19.0 42.5 75.0
Carbonate 399 0 1.57 15.0
D Chloride 352 2.00 18.8 130.
Chromium (Hexa) 0 - - -
T Chromium 16 0 0.00375 0.0100
D Copper 16 0 0.00275 0.00700
T Copper 16 0.60300 0.00888 0.0200
T Cyanide 0 - - -
D Oxygen 21 8.60 11.6 17.8
Fecal Coliforms (cols/100 ml) 31 1.00 8.35 99.0
D Fluoride (84.7°) 210 0 0.340 0.800
T Hardness (as CaC03) 540 79.0 212. 413,
Hardness (noncarbonate) 519 0 18.9 182,
T Iron 71 0 0.192 3.50
D Lead 16 ] 0.00300 0.0120
T Lead 16 0.00400 0.0714 0.100
D Magnesium 540 6.40 25.7 55.0
T Manganese 116 0 0.0900 0.380
T Mercury 16 0 0.000263 0.00260
T Nitrate (as N) 3 0.0200 0.0967 0.140
pi (pH units) 512 6.80 8.01 8.80
T Phosphorus (as P) 153 0 0.206 0.400
D Potassium 219 1.30 3.39 7.40
D Selenium 16 0 0.000750 0.00300
T Selenium 15 0 0.000600 0.00100
Specific¢ Conductance (u8/cm) 543 0.700 472. 929,
D Silver .6 0 0 0
T Silver L6 0 0 0
D Sodium 501 4,20 30.5 290.
Sodium Adsorption Ratio slo 0.200 42.5 677.
(no units)
D Sulfate 350 11.0 52.9 107.
T Dissolved solids (180°C) 482 :109. 314, 550.
. Turbidity (JTU) 39 1.00 83.3 2800.
D Zinc ii6 0 0.00700 . 0.0300
T Zinc 16 0.0100 0.0356 0.200
Phenolics 0 - - -

Note: D = Dissolved Fractiom; T

Arlzona Department of Health Serv1ues from U.S. EPA STORET,
period of record December 1950 - September 1979.
levels shown rounded to three 51gn1f1cant figures.
may represent "below detection levels

= Total Recoverable; --

i

Data Not Available

1981;
All constituent
Some zero values

bAverage SAR wass computed using average values for dissolved sodium

calcium, and magnesium,
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Table III-5

SURFACE WATER QUALITY, SALT RIVER BELOW STEWART MOUNTAIN DAM&
(mg/l, unless otherwise noted)

Constituent

Alkalinity as CaCO3
Arsenic
Arsenic
Barium

- Barium

Bicarbonate

Boron

Cadmium

Cadmium

Calcium

Carbonate

Chloride

Chromium (Hexa)
Chromium

Copper

Copper

Cyanide

Oxygen .

Fecal Coliforms (cols/100 ml)
Fluoride (84.7°)
Hardness (as CaCO3)
Hardness (noncarbonate)
Iron

Lead

Lead

Magnesium

Manganese

Mercury

Nitrate (as N)

pH (pH units)
Phosphorus (as P)
Potassium

Selenium

Selenium

Specific Conductance (ulfcm)
Silver

Silver

Sodium

Sodium Adsorption Ratio
(no units)

Sulfate

Dissolved solids (180°C)
Turbidity (JTU)

Zinc

Zinc

Phenolics

No. of
Samples Mininimum Average Maximum
323 1.00 130. 189.

16 0.00200 0.00338 0.00600
15 0.00387 0.00100 0.00700
7 0 0.0771 0.200
7 0 0.100 0.200

386 1.59 160. 230.

2 0.140 0.185 0.230
16 0 0.00813 0.00400
16 0 0.00669 0.0l100

405 36.0 50.4 420.
162 [} 0.358 35.0
303 70.0 234, 610.

0 - - -

16 0 0.00188 0.0100
16 0 0.00250 0.00600
16 0 0.00868 0.0200

0 - - -

20 1.60 6.61 13.7
28 1.00 22.0 470.
182 0.200 0.380 1.10
404 121. 180. 270.
400 0 49.4 113,
27 0 0.187 2.10
16 0 0.00663 0.0600
16 0 0.0743 0.100
405 5.50 13.7 28.0
16 0 0.0625 0.170
16 0 0.0000438  0.000400
3 0 0.0533 0.160
396 4.50 7.74 9.10
46 0.0100 0.223 8.30
185 2.40 5.83 42.0
16 0 0.000188 0.00100
15 0 0.000267 0.00200
404 511. 1140. 2340.
7 0 0 0
7 0 0.00171 0.0100
376 47.0 161. 382.
404 1.70 5.54 70.0
299 32.0 51.4 360.
362 316. 635. 1300.
33 1.00 2.91 10,
16 0 0.0160 0.120
16 0.0100 0.0331 0.100
0 - - -

Note: D = Dissolved Fraction; T = Total Recoverable; --

2Arizona Department of Health Services from U.S. EPA STORET, 1981;

period of record December 1950 - September 1979.

levels shown rounded to three significant figures.
may represent "below detection levels".

Data Not Available

All constituent
Some zero values

bAverage SAR was computed using average values for dissolved sodium,

calcium, and magnesium.
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Table III-6

SURFACE WATER QUALITY, SALT RIVER PROJECT WATER2
(mg/1, unless otherwise noted)

Constituent

Alkalinity as CaCO3
Arsenic

Arsenic

Barium

Barium

Bicarbonate

Boron

Cadmium

Cadmium

Calcium

Carbonate

Chloride

Chromium (Hexa)
Chromium

Copper

Copper

Cyanide

Oxygen

Fecal Coliforms (cols/100 ml)
Fluoride (84.7°)
Hardness' (as CaCO3)
Hardness (noncarbonate)
Iron

Lead

Lead

Magnes ium

Manganese

Mercury

Nitrate (as N): -
pH (pH units)
Phosphorus (as P)
Potassium

Selenium

Selenium -

Specific Conductance guv7cm)
Silver

Silver

Sodium

Sodium Adsorptlon Ratio
(no units)

Sulfate

Dissolved solids (180° c)
Turbidity (JTU)

Zinc

Zinc

Phenolics 

No. ﬁf

Samples?  Minimumc Averaged Maximum®
323 0 154, 350.

16 0.00200 0.00761 0.0180
15 0.00387 0.00682 0.0210
6 0 0.0676 0.200
6 0 0.100 0.200

386 0.148 192, 427,

1 0.140 0.187 0.230
16 0 0.00530 0.0140
16 0 0.00648 0.0100

405 19.0 47.0 420.
162 0 0.879 35.0
303 2.00 141 610.

0 — — -

16 ] 0.00268 0.0100
16 0 0,00261 0.00700
16 0 0.00877 0.0200

0 - -~ -

20 1.60 8.76 17.8
28 1.00 16.1 470.
182 0 .0.363 1.10
404 79.0 194. 413,
400 0 36.3 182.
27 0 0.189 3.50°
16 0 0.00507 0.0600
16 0 0.0731 0.100
405 -5.50 18.9 55.0
16 0 0.0743 0.380
16 0 0.000138 0.00260
3 0 0.0720 0.160
396 4.50 7.86 9.10
46 0 0.216 8.30
185 1.30 4,78 42.0
16 0 0.000430 0.00300
15 0 0.000410 0.00200
404 0.700 853. 2340.
6 0 4] 0
6 0 0.000975 0.0100
376 4.20 105. 382.
404 10,200 3.27¢ 677.
| 52.0
299 11.0 52.0 360.
362 109. 497. 1300.
33 1.00 37.5 2800.
16 0 0.0121 0.120
16 0.0100 0.0342 0.200

9

Note: D = Dissolved Fractionj; T = Total%RecoverabIe; -~ Data Not Available

8Arizona Department of Health.Servﬂces from U.S. EPA STORET, 1981;
period of record December 1950 ~ September 1979.

levels shown rounded to three significant figures.
may represent "Below Detection Levels".
Minimum number of samples from Saﬂt or Verde data.

All constituent

Some zero values

®Minimum and maximum are for the Salt or Verde Rivers and could be

experienced if the other river was not flowing.
dyeighted average based on USGS flow records resulting in a 43 percent
Verde and 57 percent Salt mix at the confluence of the two rivers.

€Average SAR wass computed
calcium, and magnesium.

using average values for dissolved sodium,




Within the region, popular stream-oriented activities include
stream fishing, swimming, tubing (river floating), camping, and picnicking.
Reservoir-oriented activities include boat fishing, swimming, powerboating,

waterskiing, non-powerboating, camping, and picnicking.

Over 9,000 campsites are found in the region, ranging from
developed campsites with picnic tables, fire rings, running water, community
showers, and electrical hookups to undeveloped campsites with only a cleared
area to pitch a tent. Many campground facilities are located near or adja-
cent to study area lakes and reservoirs. Statewide, between 14 and 16 per-
cent of all households participate in camping. Approximately 2,716,000
maximum annual recreationvdays1 are associated with existing developed

campsites,

A total of 11,600 picnic sites are found within the region.
Statewide, over 30 percent of all households participate in picnicking
activities. The total number of maximum annual recreation days associated

with the picnic areas in the region is approximately 5.5 million.

Swimming in lakes and rivers in the region 1s for the most
part a non-structured recreation activity and does not necessarily depend on
a beach or other facilities. Statewide participation rates for lake and
river swimming indicate that 17 percent of all households participate in

this activity, According to the Arizona Qutdoor Recreation Coordinating

1Maximum-annual recreation days are based on the carrying capacity of the
resources and facilities as well as the length of the recreation season and
the amount of recreation use that occurs on weekends. Maximum annual
recreation days represent the capacity of the site without overcrowding.
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Commission (AORCC); a total of 51?improved or developed swimming sites are
found in the five-county region, An estimated 2 million maximum annual

recreation days are associated with| lake and river swimming.

Over 985 miles of fishable stream exist within the region.
Specific shoreline facilities are not usually associated with stream fishing
activities. Approximately 1 million maximum annual recreation days are

associated with stream fishing in the region.

Tubing is a highly vglued recreational activity along the Salt
and Verde Rivers in central Arizona; In recent years, tubing has become very
popular among valley residents of all ages, but especiaily those in the 16 to
30 age bracket. A Survey’condﬁcteé along the Salt River during the summer
of 1981 by the Corps of Engineers%estimated that visitation along the Salt
River for tubing was greater than ﬂ‘million. Bec;;se of lower stream flows,
tubing on the Verde River is not as intensive., A total of 34.3 miles are

estimated to be available for tubing within the five-county region. Maximum

annual recreation days associated with tubing miles total over 2,200,000.

A relativély small proportion of the population (about
7 percent) in the region participates in boating activities. . Boating
resources within the fiVe-count§ region consist of eight major lakes:
Apache, Bartlett, Horseshoe, Canyon, Lake Pleasant, Roosevelt, Saguaro,
and San Carlos. The total number of usable surface acres for recreation
associated with these lakes is approximately 35,000. Maximum annual recre-
ation days for ali boating activities including fishing, powerboating,

non-powerboating, and waterskiing Eurrently total approximately 1 million.
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d. Cultural Resources

(1) Prehistoric Resources

The CAWCS study area has been occupied for the last
13,000 years, of which only the last 300 years have been recorded in written
form. The earliest evidence for human populations in the study area &ates to
about 11000 B.C. ©People who lived at the time appear to have been mainly
hunters who concentrated on large, and now mostly extinct, fauna such as
mammoth, bison, and horse. Sites reflecting this occupation are rare, and a
high priority is placed by the archaeological community on finding and

excavating such remains.

At about 8000 B.C., and on into the Christian Era, the
hunting emphasis was gradually replaeed by a concern for the harvesting and
collection of wild plant foods. While hunting continued in importance, there

was a shift to the capture of small, rather than large, fauna,

At about 300 B.C., the Hohokam cultural tradition began,
marked by the addition of ceramic vessels to the artifact inventory and
by the adoption of a greater emphasis on agriculture. The Hohokam core
area 1is roughly eﬁuivalent to the combined limits of the Gila River Indian
Reservation and the Phoenix metropolitan aréa. This area saw the development

of extensive irrigation networks, higher population density, and a more

"~ complex level of political organization.

The Hohokam periphery extends to varying degrees into
the mountains and deserts surrounding the core area. It includes Lake

Roosevelt to the east, the Tucson Basin to the south, Horseshoe Dam and
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Waddell Dam to the north, and Gila Bend to the west, The social and cultural
development of the periphery was influenced to varying degrees by that of the
core, although during latter times gpost'A.D. 1100), the situation appears to

have reversed,

‘Other related cultural groups recognized in the CAWCS
study area include the Patayan, Siﬁagua, and Salado. These groups are less

well defined.thén the Hohokam,

"By about A.,D. 1400, the Hohokam tradition disappears from
the archaeological record. Wheh Sbanish explorers arrived in the American
Southwest, they. reported Iargevvillages of Piman Indians living along the

Gila River, These people were possibly the descendants of the Hohokam.

The ‘Hohokam tradition, which dominated the CAWCS study

area, provides an opportunity to exgmine different models for the development
of complex social and poliﬁica1 sys&ems. The close proximity of the Hohokam
core and periphery ‘areas proviées ; rare opportunity to examine the inter-
related effects of frade and irrigation agriculture on the growth of politi-
cal elites. The Hohokam irrigétion netﬁork is unusual in the New World due

to its large size anq‘compleXity.

Archaeologists emphasize the study and/or preservation of
large Hohokam sites, because théy occur in relatively small numbers and there
is considerable internal variabiliéy. Large Hohokam sites, such as Tonto
National Monument, Casa Grande;‘and Pueblo Grande, make impressive tourist
attractions and céntain_a WEaltﬁ of information on the rise and fall of the

Hohokam social system.
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(2) Historic Resources

Historic cultural resources or sites within the CAWCS
study area reflect the general patterns and historic trends- of land use
which characterized the region. In order to describe regional history, it is
useful to recognize three historical periods to which the majority of study

area historic sites may be attributed.

Many of the historic sites which have been recorded
within the study area are of major importance as evidence of a dynamic state
and local cultural heritége. Several of the sites have been recognized at a
national level through their entry in the Natiomal Register of Historic
Places; an inventory of sites considefed significant at.a local, regional, or
national level. WNumerous other sites have been identified which.are eligible

for nomination to the National Register. =

(a) Pre-Territorial (to 1863) Period

Non-Indian intrusions into the study area before
1863 were both sporadic and temporary in nature., Fur trappers worked along

the Verde and Gila Rivers during the period before about 1850; explorers and

other travelers traversed the area using the river courses as travel routes

through central Arizona. While sites representing this period exist in the
CAWCS area, no sites from this period have been identified in affected site

areas.

(b) Territorial-Settlement Period (1863-1912)

Permanent settlement within the study area began

with the establishment of Camp McDowell, later Fort McDowell, on the Verde
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River in 1865. - Fort McDowell wés a]j)andé'ﬁ?i“dfin 1890, and in 1903 the military
lands were allocated for use as airesefvation for Yavapai Indians. By the
1870s, Salt River Valley cbmmunitiés suéh as Phoenix, Mesa, Tempe, and Lehi
were established as the area in.gen%ral was explored, settled, and developed.
By 1880, ﬁomesteadé,‘farms, an§ rénches had been located along most of the
major drainages; With the consfru%tion of major canals during the 1880s and
1890s, and ovaodsévelt,Dam ﬁetéeen 1905 and 1911, the groundwork was
established for extensive irrigatéon agriculture. The development of a
railroad transportation system durﬁng‘the period from about 1880 until 1910
contributed a final stimulus .to Fhe érea'sv development. Historic sites

characteristic of these events an@ activities are present at each of the

affected site areas.

(c) Statehood-ﬁarly Modern Development (1912-1930)

Activitie% within the area during the first two
decades after Arizona statehood (f912)»were, by and large, a continuation
and elaboration of existing aﬁd de%eloping trends. Agricultural activities
increased throughout this peridd dﬁe to a series of dam construction proj-
ects, including the Ashurst-Hayde& Diversion Dam (1922), Mormon Flat Dam
(1925), Horse Mesa Dam (1927),'Caré Pleasant Dam (now Waddell Dam) (1927),

and Stewart Mountéin Dam (1930). Néw towns, such as Litchfield Park (1916),

Chandler (1912), Gilbert (1910), and Tolleson (1910), which were primarily

agriculture-oriented, were created during this period. A number of historic
sites attributable to this period, including construction camps for the dams,

have been recognized at each of the affected site areas.
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e. Social Resources

CAWCS plans would baffect the communities, individuals, and
families, who are subject to flooding along the Salt and Gila Rivers from
Granite Reef Dam to Gillespie Dam and the people who would be relocated
because of construction and reservoir inundation in the site areas. The
social implications of changes in recreation resources and facilities are

analyzed in an EIS supporting document (Social Impacts and Effects of Plans),

but social impacts of recreation were scoped out of the EIS because they were

not considered significant factors.

The affected flooding area includes communities within the
study area that are particularly affected by flooding. These ére the Cities
of Phoenix, Tempe, Mesa, the communities of Buckeye and Holly Acres, and the
Salt River Pima-Maricopa Indian Community (SRPMIC) and tﬁe Gila River Indian
Community (GRIC). Phoenix, Mesa, and Tempe are urban centers and residential
areas, while Buckeye, Holly Acres, SRPMIC and GRIC are rural agricultural

communities,

Action plans described in this EIS would require relocations
in three locations: the Fort McDowell Indian Community, Roosevelt Lake, and

KA Ranch,

The Fort McDowell Indian Community is approximately 25 miles
northeast of Phoenix. [Established in 1903, Fhe current éopulation of the
reservation is 374 (Fort McDowell Office of Economic Development Planning,
1980), the majority of whom are Yavapai. Residents would be required to
relocate if a dam were constructed at the confluence of the Salt and Verde

Rivers.
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Roosevelt Lake ‘is approximately 75 miles from the Phoenix

metropolitan area., . Some residents from each of the following communities
. |

would be required to relocate if a new or enlarged dam were built at

Roosevelt Lake. Population of these communities is:

-

- North Bay Estates (approximately 60 residents)

- Roosevelt Lake Estatés (approximately 360 residents)
- Rockhouse Farm (apprbximately 50 residents)
- Roosevelt Gardens. EaSt (approximately 130 residents)

0f the total population of these communities, approximately 50 percent are
part-time residents, liVing at thé lake only on weekends or during part of

the year.

2. Other Resources

a, - Air Qualitz

The U.S. Environmental Protection Agency (EPA) and the Arizona

Department of Health Services (ADHS) have set primary’and secondary standards
for various air quality constiéuenés. Primary standards define the maximum
pollutant levels alloﬁable‘and geceésary~to protect the public health with an
adequate margiﬁ of safety; secénda?y standards define the maximum pollutant
levels allowable ‘and necessary:to ﬁrotect the puBlic welfaré from any known
or anticipated .adverse effects. %he state standards, which are generally
comparable to the federal stan&ardg, are maximum pollutant levels that the
ADHS considers to be in the best interest of the health of the general
public. Both the National AmBient Air Quality Standards (NAAQS) and the
Arizona state étandards deal primarily with six pollutants. An area in

which any NAAQS is exceeded, as shown by moni tored data, is classified as a
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"non-attainment'" area with regard to the offending pollutant. The state is
required to reduce the ambient level of this pollutant within a specified
period of time. A large portion of the study area is included in the Phoenix
Metropolitan Area which has been designated a nonattainment area for carbon

monoxide (CO), ozone (03), and total suspended particulates (TSP).

Ambient air quality data have been collected within the study
area by government agencies and private industries. Most of the data,
however, are from the Phoenix Metropolitan Area with only liﬁ:ifed data from
outlying areas. The following section describes the air quality of the study

area in 1980 relative to each of the six designated pollutants,

Carbon Monoxide (CO): Virtually all of the CO data are from

the Phoenix metropolitan area. The one—~hour federal and state standard was
not violated at any location. However, the 8~hour standard was violated at a
number of locations. The Phoenix Metropolitan Area has been designated as

nonattainment for CO.

Non-methane Hydfocarbons (NMH): The federal and state stan—

dard was grossly violated in 1980 at the one Phoenix monitoring site where
data were collected. Because hydrocarbons play a key role in the chemical
formation of ozone, the standard is used as a guide in devising plans to
achieve the ozone standérd. Therefore, although the NAAQS has been violated,
the Phoenix Metropolitan Area has been designated nonattainment for oxidants

(ozone) rather than NMH.

Nitrogen Dioxide (NOjp): NOp data were collected at two

Phoenix locations in 1980. The federal and state standard was not violated

at either of the sites.
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Ozone (03): The federal and state standard was violated at
approximately half of the locations monitored. The majority of the locations
are within the Phoenix Metropolitan Area, which has been designated non-

attainment for 03.

Total Suspended Particulates (TSP): Numerous violations of
the federal and state standards occhrred in 1980. The EPA has classified the

Phoenix Metropolitan Area as nonattainment for TSP.

Sulfur Dioxide (SOZX: None of the federal or state standards

were violated in the Phoenix area ih 1980.
b. Aesthetics

The visual 1andscapé of the CAWCS area includes the city and

suburbs of Phoenix, lush green irrigated farmland, and the Arizona desert,

The terrain of the siudy area can be characterized by mountain
ranges and steep »barren slopés. ?requently, these slopes become massive,
exotically shaped cliffs formed féom rocks of various colors. The rugged
terrain is ofteﬁ separated by broad; gently sloping, alluvium—filled valleys.
Flowing rivers and intermittent sﬁr%ams meander through the desert landscape.
Along the rivers, riparian vegetation adds a contrast with the earth colors
and sparse vegétation of the deserg, Visually these rivers and the shade of
riparian vegetatioﬁ are strong elements of the central Arizona landscape.

Several large man-made lakes also provide a pleasing visual experience.




c. Noise

Typical background ambient sound levels (in decibels) for

various study area land uses are displayed in Table III-7.

Table III-7

AMBIENT SOUND LEVELS BY LAND USE TYPE

Day~Night Ambient Sound

Land Use Level (Lgy) in dB
Urban Residential Near to Highway 75-85
Urban Residential Hi-Rise 65-85
Urban Shopping Center 55-70
High Density Single Family Urban

Residential 50-65
Suburban Residential | 35-60
Suburban Residential at City Outskirts 45-60
Small Town Residential 40-55
Farm | 30-45

Open Lands (except agricultural) 15-45

The U.S. Environmental Protection Agency has suggésted an annual Day-Night
sound level (Lgp) of less than 55 dB as being requisite to protect public

health and welfare,

d. Geology/Soils

Most of the study area is included in the Basin and Range

physiographic province. The northeastern part of the area is in the

96




Transition Zone which separates%the Basinband Range province from the
Colorado Plateau., ' The Basin éhd ?ange is charactérized by mountain ranges
that are distinctly longer than tﬂey are wide, generally parallel to other
ranges, with steeé slopes’ and'rugéed topography. The mountain ranges are
usually separatéd by near-flat to g%ntly sloping valleys or basins which have

been filled with alluvium. Thg:Trénsition Zone is characterized by a topog-
raphy which 1is moré fugged thaﬁ th%t of the Plateau; however, altitudes are
generally lower in the Trahsitién Z;ne.

Various igneous; se?imentary, and metamorphic focks ranging
in age from Precambrian to Quafern%ry are exposed within the study area., The
area has been subjected to a n#mbe; of geologic processes including folding,
faulting, intrusions, deposition, gand ‘erosion. Modern Vlandforms are, 1in

part, a result of the Basin and Range orogeny which extended from early or

|
middle Miocene time into the Pliocene.

Historic seismic activity in Arizona has ranged from moderate

in some areas to virtually nonexistent in others. Of the recorded epicenters

in Arizona, very few have had a magnitude of 5.0 or greater on the Richter

scale,

Although there are ho earth fissures known to occur at the
| .
CAWCS site areas, they do occur within the general study area and the poten-

tial for their formation is high in areas where groundwater levels continue

to decline.

There are many known localities of metallic and nonmetallic

minerals, nonferrous base, and precious metals throughout the study area. A
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majority of the ore bodies are located within the mountainous region, but
the alluvial basins contain abundant sources of sand and gravel and other

minerals.

Because of their quality, growing season, and moisture supply,
some of the soils'in the study érea are able to produce sustained high
agricultural yields by modern farming methods. The Soil Conservation
Service has mapped pfime farmland for a portiom of the study area., In 1980
there were an estimated 620,000 acres of prime farmland within the CAWCS

area.

e. Land Resources

Existing generalized land use and land ownership patterns

within the CAWCS study area are described below,

(1) Existing Land Use Patterns

Land use patterns within the 13,400-square-mile CAWCS
study area are shown in Figure III-2. The CAWCS study area is predominantly
rangeland, with approximately 76 percent of land classified in this category.
Agricultural lands comprise approximately 12 percent of the total CAWCS
area. They lie primarily west and southeast of the Phoenix methopolitaﬁ

area.

Urban/built-up lands comprise approximately 5 percent
of the total CAWCS area., The major urban and built-up lands are located

within the City of Phoenix and the adjacent cities of Tempe, Mesa,
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Scottsdale, Paradise Valley, Fountain V.Hills, Glendale, Peoria, Sun City,

Surprise, E1 Mirage, and Youngtown.

 Four other: mi@or land use/land cover classifications

found within ‘the study area inclﬁde forest lands, barren lands, surface

water bodies, and narrow riparian wetland areas as indicated on Figure
|

III-2.

(2) Land Ownership Patterns

- General surfacé land ownership patterns for the CAWCS
area are shown in Figure III-3. Approximately 70 percent of lands remain in
public ownership or are Indian reservations. These lands are predominantly

desert rangeland. _The privately-ovned lands, mostly located in the central

part of the study area, are predomihantly urbanized or agricultural.

I

The U.S. Fdresﬁ Service manages about 23 percent of the

land within the CAWCS area; includ%ng portions of two Tonto National Forest
Wilderness areas, the Mazatzai%and?Superstitition. National Resource Lands
controlled by the Bﬁreau” of :Landg Management also comprise approximately
23 percent of the total study‘areé. The majdrity of these lands are con-
solidated blocks of mountains ;nd Eoothills locéted in the western part of
Maricopa County, ‘Williams‘and Luke /Air Force Bases and the Florence Military

Reservation controlled by the U.S. Department of Defense account for approxi-

mately 1 percenE of the total CAWCS area.

The Arizona State Land Department and several other
state agencies ‘have administrétivg responsibilities for managing approxi-

mately 15 percent of :land within the CAWCS area, The majority of the State
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Trust Lands within the study area are located north and southeast of the
Phoenix urban area., The State Land Department generates revenues from these
lands by leasing the lands for grazing, mineral, homesite, agricultural and
other purposes. Under provisions of the recently enacted Urban Lands Manage-—
ment lggislation, the Land Department now engages in the long—-term lease of
State Trust Lands near urban areas for private development (Arizona Revised

Statutes, Title 37; Arizona State Land Department).

County and municipally owned lands constitute slightly
over 1 percent of the total CAWCS area., Almost all of these lands are

unspoiled nature preserve parklands within the Maricopa County and City of

’Phoenix park systems.

Six Indian reservations comprise approximafely 7 percent
of the study area. These are the entire Fort McDowell, Salt River, Gila
River, Gila Bend, and Ak-Chin Indian Reservations, and a portion of the
Papago Indian Reservation., Most Indian reservation lands are primarily open
rangelands generally used for farming or grazing purposes, but increasingly,
the Indian communities are leasing unused community lands to ;he general

public for commercial, housing, agricultural, recreational, and indu$trial

development.

Privately owned lands, totalling approximately 31 percent
of the CAWCS area, are mostly located within the Phoenix urbanized area and
to the southeast and west of the City of Phoenix. The smaller parcels of
privately owned land located within or near urban areas are primarily used

for residential, commercial, industrial, recreation, and public utility
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purposes. The larger parcels of pfivately owned lands located outside of the

urban areas are predominantly used for agriculture.

c. Descriptidn of Affected Site Areas

1. New/Modified Stewart Mountain Site Area

The existing Stewart Mountain Dam, located on the Salt River
approximately 10 miles upstream ftom the confluence of the Salt and Verde
Rivers, was constructed in 1930 as part of the SRP system for water storage

and hydroelectric purposes.

The éntire area»whiqh wpuld be affected by construction of New
Stewart Mountain Dam is locatéd %ithin the boundaries of the Confluence
site area (see Figure III-1). Thé description of the New Stewart Mountain
affected site area is, thergfoﬁe, included in the description of the

Confluence site area,

2. Cliff Site Area

a. Geographic Setting

The Cliff Dam and Re%ervoir site is located on the Verde River

betwern two existing dams: Horseshoe Dam, constructed in 1946, and Bartlett

constructed in 1939 (see Figufe III-1). Horseshoe Dam was constructed
‘ .

by the Phelps Dodge Copper Corporation for water reclamation purposes and is

Dam,

currently operated by the Salt'Rivet Project.
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The approximately 52,800-acre site area lies exclusively
within the boundaries of the Tonto National Forest., Access is provided to

this area by Cave Creek Road.

The eastern boundary of the Mazatzal Wilderness Area lies
approximately 3 miles north and east of the proposed Cliff Dam site. About
14 miles downstream from the proposed Cliff Dam site is Bartlett Dam. The
upper reservoir limits at maximum design capacity lie approximately 1 mile

downstream from the Cliff Dam site.

b. Biological Resources

The Verde River and its tributaries drain mountainous terrain
within the Cliff site area. The area borders on the transition between
scrub oak chaparral and paloverde-mixed cacti desert. Temperate riparian
forests occur along the Verde River floodplain., Table III-8 presents

acreages and ranges for biotic community types within the Cliff site area.

(1) Riparian/Wetland Communities

Mature cottonwood/willow forests grow along the Verde
River and its tributaries upsteam from Horseshoe Reservoir, These riparian
forests support a full complement of wildlife species including large
mammals. In addition, stands of cottonwood/willow upstream from Horseshoe
Reservoir are used by the bald eagles which nest at Chalk Mountain. Mesquite
woodlands also occur at the site, primarily downstream from Horseshoe Dam.
A great blue heron rookery exists in cottonwood trees downstream from

Horseshoe Dam near the KA Ranch.
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Table III-8 l
ACREAGE AND PERCENT RANGE jOF BIOTIC COMMUNITY SERIES
AND ASSOCIATIONS AT THE CLIFF SITE AREA l
Symbol Percent Acres l
Desert upland: : -
Paloverde-mixed cacti series 3 PC 86.3 45,550 l
Blue. paloverde—-ironwood, | :
association ™ : } CB/RA 3.9 2,030 .
Riparian and wetland types:
Fremont cottonwood-Goodding - .
willow association : | CW/PS 1.0 550
Mixed broadleaf series , ‘ MB 0.2 100 l '
Velvet mesquite association - MS/PJ 1.7 880
Saltcedar association L SD/TC 0.02 10 '
Saltcedar-mixed scrub 1
association 4 SD/sC 0.02 10 I
Human-dominated types:
Agricultural lands : AG 0.2 130 '
Other resource Qategories:
Lake (typical year high) ‘ 3.8 2,000 l
Lake (typical year low) ‘ 1.2% 610%
Flowing stream (miles) 20% '
Nonvegetated lands P 2.9 1,530
Total : | 100.0 52,790 l
] ‘
*Not included in the total. l
Source: Second Level Environmental Inventory, CAWCS, 1982. l
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(2) Other Terrestrial Communities

The paloverde-mixed cacti community type is the predomi-
nant habitat of the surrounding hillsides throughout the site. North~facing
slopes of many washes support dense stands of shrubs and desert trees such as
acacia and hackberry. Ten springs occur in the Cliff site area, The Chalk

Mountain area provides nesting habitat for bald eagles and hawks.

(3) Perennial Stream/Riverine Communities

The Verde River is an unregulated stream upstream from
Horseshoe Reservoir and is subject to wide fluctuations in flow. There are
few deep pools or riffles in this reach. Native stream fishes (desert and
Gila suckers, longfin dace) and introduced game species (bass, carp, catfish)
occur both upstream and downstream from the dam. Approximately 20 miles of

perennial stream occur within the Cliff site area.

(4) Other Aquatic Communities

Horseshoe Reservoir 1is subject to extensive drawdown
under the current operation schedule which severely reduces fish spawning.
However, during drawdowns, the river supports vegetative growth in the bed of

the reservoir, creating habitat for waterfowl and shorebirds.
l

{ (5) Threatened and Endangered Plants and Wildlife
i

Bald eagles nest along the Verde River in the area of
Chalk Mountain. The breeding pair is believed to use the riparian forest

and flowing river between Horseshoe Resevoir and Tangle Creek. The Chalk
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Mountain breeding area is the flea$t productive of five bald eagle breeding

areas in CAWCS site areas due to fréquent inundation of nest sites.

: Among Arizonakspe§ia1 status~wildlife, black hawk,
osprey, and bléck-qrownedknight herpn have been noted in the CLiff site area.
The Arizona Game and Fish Departﬁent has recently' reintroduced the river
otter in the Téﬁgle’Creek vicinity;

(6) Management and Special Use Areas

':The Cliff'site%area is used for grazing administered by
the Tonto National: Forest. The Forest Service will also establish approxi-
mately 180 acres of cottonwood habitat at four rehabilitation sites along the
Verde River. Public accesé is gestricted in the vicinity of the Chalk
Mountain bald eagle territory, andiriparian habitat upstream from Horseshoe
Reservoir 1is considered wintering area for both bald eagles and peregrine

falcons.
c. Recreation

(1) Stream-Oriented: Recreation

Existing stfeamroriented recreation resources and facil-
ities in the Cliff site area are %ithin the Tonif National Forest and are
managed by the U.S. Forest SerViceL Stream—oriented resources include 19.7
miles of stream on the Verde.Rive%, approximately half of which are above
Horseshoe Dam. One stream—orientéd recreation area isvlocatgd just below
Horseshoe Dam.: Based on Foreétléerviée estimates -of visitation, approxi=-

mately 12,100> visitor-days Qere%assoéiated with this site in FY 1980.
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The total number of maximum annual recreation days
attributed to stream—oriented activities at the Cliff site is 19,468. Fish-

ing, camping, and picnicking are the primary recreation activities,

(2) Reservoir-Oriented Recreation

Existing reservoir-oriented resources within the Cliff
site area center around Horseshoe Reservoir, Horseshoe Reservoir has water
storage for irrigation as its primary function. .Because of this, the level
of the reservoir fluctuates widely. The reservoir-oriented recreation
condition at the Cliff site was evaluated based on a surface area of 1,327
acres at Horseshoe Reservoir, - This acreage represents the average level of
the reservoir during the recreation season (April.to October) of a typical

year,

Access to Horseshoe Reservoir is limited to an unimproved
dirt road, thereby restricting the types of boats that can reach the reser-
voir. Almost no waterskiing and very little powerboating occur on the lake,
According to the U.S. Forest Service, almost 25,700 visitor-days were spent
at Horseshoe Reservoir during FY 1980. Over 60 percent of these were for
fishing purposes. There are currently no physical facilities for reservoir-
oriented recreation within the Cliff site area (Horseshoe Reservoir). The

(

total number of maximum annual rﬁcreation days for reservoir-oriented recre-

ation at the Cliff site area is 59,464,
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d. Cultural Resources

(1) Prehistorichesdurces'

Within - the Cliff site area boundaries there are approxi-
mately 1,454 prehistoric archaeological sites which cover a combined area of

roughly 1,479 acres,

Several categories of site types were used to describe
the archaeological resources in the CAWCS area. The first type of site is

the artifact scatter of which 486 aie predicted to occur. This type of site

is characterized by:the présenceyofépottery fragments and/or lithic fragments
or tools on the surface of a sité. 1Surf§ce architecture is generally absent;
in a few cases, thegé sites are fou;d to be Hohokam pithouses indicating the
presence of subsurface architecturé. These sites functioned as habitation
units occupied by famiiies'of aifférent sizes for varying lengths of time.
In the majority of‘gases,‘howevér, %hese'scatters are referred to as limitéd
activity sites: areas wherg spgﬁiaﬁized tasks were performed such as plant
and/or animal procurementvor-pfoceésing, raw material extraction, or tool

manufacturing. These types of sites would have been occupied for a shorter

time period than were the pithouses.

The second type of site is one which has evidence of

surface architecture. - These are commonly called gueblos and reflect morj
permanent occupations than do 1imitgd~activity sites. This class of sites
was divided into five groups based o% the ﬁumber of rooms found at each site:
Each of these different sized puebloisites served a different function in the

prehistoric settlement hierarchy. Sites with only one room (347 predicted)

are the most common in the Cliff siie area followed by sites with 2-5 rooms
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(464 predicted), 6-20 rooms (136 predicted), 20-100 rooms (8 predicted), and
greater than 100 rooms (3 predicted). The very large sites, greater than
100 rooms, are the least common at the Cliff site area, and were no doubt of
special significance. These sites also contain higher numbers of nonlocal
materiais such as decorated pottery from the north and worked shell from the

south.

Two other types of sites include petroglyph sites

(2 predicted to occur) and agricultural sites (8 predicted to occur).

Petroglyph sites refer to sites consisting only of rock art and which lack
artifacts or surfaée rooms. Agricultural sites include those sites con-
sisting only of water and soil control systems such as terraces, check
dams, or gridded gardens. These sites are not directly associated with any

other class of site and often lack surface artifacts and architecture.

Occurring with sites in the Cliff site area are a number
of special features such as trash mounds (75 predicted), ball courts (1
predicted), and water and soil control devices (1,801 predicted). Trash
mounds are extremely valuable to archaeologists, as they provide an enormous
amount of infofmation on subsistence, trade goods, nutrition, and prehistoric
environmental conditions. Ball courts are very rare (only one is known to
exist in the Cliff site area) and are associated with the larger pueblo

sites.
i

There 1is some evidence documenting human occupation in
this area as early as 2000 B.C. with continual occupation up through historic
times. Previous research has suggested that the groups which occupied this

area prehistorically established trade networks with people living farther
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north and south, Evidence also exists for the presence of at least two
different cultural groups in the Cliff site area during prehistoric times.
Thus, the resources in this area ptesent the opportunity to study patterns of

both local and regional exchange and interaction.

Some of the sites in this area have been vandalized, but
as an archaeological district :the prehistoric sites in the Cliff site area

have significant information potential.

(2) Historic Resources

Seventeen historic sites and structures are located
within the Cliff site area. Nine of the 17 sites have significant scientific
or historic value. Three of the nine sites are related to water control

functions and six sites have an agricultural function.

Relatively eariy initial intrusions by non-Indians in
the Cliff site area were trahsiﬁory in nature. The earliest known was
that of a fur trapping party led by Ewing Young who trapped along the Verde
River in 1829, The military presen?e was only occasional and troops traveled
along the Verde River through the éliff site area on a relatively infrequent
basis. Generally, the Verde Riveriseems to have been used very little as a

north-south transportation or cémmuhicétion route during the historic period.

Agricultural iﬁterest was limited, primarily because of
the rugged terrain and the créatibn of the Tonto National Forest in 1905
which restricted access to suitébl% land for farming. Only two homesteads,
both part of the KA Ranch (now John%on Ranch), were patented, one in 1919 and

6ne in 1922. The 1919 homestead waé patented by J. Marion Sears and includes
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the ranch buildings of the KA Ranch. Although the homestead was patented in

1919, it was first occupied in 1887. The 1922 homestead was patented by

Frank Lopez and eventually acquired by the KA Ranch. The remnants of two

buildings related to apparently unpatented homesteads situated on Ister Flat

were identified. They may date to the World War I period.

Sheepherding in the Horseshoe Dam area had its roots in
the late nineteenth century. Two relatively late manifestations of this
activity are located within thevcliff site area. Near the north end is
the Verde River Sheep Bridge built in 1940 by Dr. R. O. Raymond, who began
grazing sheep in the area in 1926, The bridge was listed on the National
Register of Historic Places in 1978. Associated with the bridge is a small

cluster of ranch buildings now in ruin,

Construction of Horseshoe Dam brought substantial change
to the area in the mid-1940s. The dam was designed, along with Bartlett
Dam, to store water from of the Verde River. The immediate environs of the
dam contain a number of sites associated with the main structure. Construc=—
tion took place during the years 1944-1946 and was financed by the Defense

Plant Corporation, a federal agency, for the Phelps Dodge Copper Company.

Associated with the dam are extensive remains of a large and complex con-

struction camp.

e. Social Resources

There are no communities in the Cliff site area.

KA Ranch, located 1 mile south of the existing Horseshoe Dam,
would be inundated by Cliff Reservoir. The ranch has been farmed continu-

ously since 1887. It includes 117 acres of leased land used for grazing
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cattle and 212 acres of ifamily-‘-‘ownékd land used for growing feed and for other

ranching operationé. Additionally; the family has grazing permits for use of

Tonto Forest land in the vicinity éf the ranch. Two people live on the ranch

year round. In addition, five to seven ranch hands reside there part-time.

During the summer months, nine additional family members live at the ranch.

Nearest services are 20 miles away in Cave Creek.

£f. Other Resourcés.

(1) Air Qualitz’

No air qualitj data are available from the vicinity of
the Cliff site area. A combination of dust from recreation-related traffic
and the relatively high potential for wind erosion make an occasional viola-

tion of total suspénded particulates (TSP) standards a possibility.
(2)  Aesthetics

The'Ciiff_sité area extends southward to include a
portion of the Bartlett Rese:voiﬁ and northward to 7 miles upstream from
Horseshoe Reservoir. The Vérdé Ri%er in the area between the two reservoirs
has clusters éf mature cottonwood% and other riparian vegetation along the
river banks. On the west shofé, %pproximately 2 miles below Horseshoe Dam,
are green fields, grazing cattle, 1§rge mature trees, and buildings of the KA
Ranch, With the fiver as a foréground, this ranch enhances the visual
quality of the site area by éfeaéing a strong contrast to the surrounding
desert landscape. The Horseshoe Re%ervoir often has a large drawdown leaving

only a very small lake with a sdeep unvegetated shoreline. The general

terrain of the Cliff site -area is characterized by rough mountains and steep
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valleys. Other than the KA Ranch, little evidence of human habitation is

evident.
(3) Noise

Day-night sound levels in the Cliff siée area are typi-
cally below 55 dB. The day-night sound level of 55 dB is compatible with the
U.S. Envirommental Protection Agency's long-term goal for residential areas.
Jeep and motorbike activities along local trails contribute to the maximum

sound levels within the area,

(4) Geology/Soils

The topography of the Cliff site area is steep, very
rugged, and highly dissected by drainages which join with the Verde River,
The area includes Precambrian granite and pyroxenite, Tertiary lake deposits
and volcanics, and Quaternary basalt and alluvium. The dam site is underlain
by Precambrian granite. The granite is ektensively fractured and faulted,
and varies from coarse to relétively fine grained with no distinct contact
between the two. The Cliff Dam site is located in a region of low seismicity
so a large damaging earthquake is not expected in this area. However, a
potentially active fault has recently been located to the west of Horseshoe
Reservoir. Uranium occurrences £ave been noted at Chalk Mountain, Lime
Creek, and near Horseshoe Dam, and there has been limited mineral exploration

in the area; however, development of claims is not known to have occurred.
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" The soils of khe site area vary from clayey, sandy,
loamy, gravelly to rocky. Within the site area, there are approximately

130 acres of prime farmland locétediat the KA Ranch.

(5) Land Resources

Excéft for ihe ?A Ranch, all of the lands in the vicinity
of the Cliff éite are TontorNafioial Forest lands controlled and managed by
the U.S. Forest Service for wifdlife'habitat, water storage, recreation, and
livestock grazing. The major landiuse feétures currently located within the
Cliff site area are the quseshoe ﬁam and the 2,800-acre Horseshoe Reservoir
which would be replaced by Cliff bam and Reservoilr. No other significant

developments have occurred in the ?icinity of the Cliff site area given the

predominantly public land owneréhip;pattern.

3. New/Modified Roosevelt Site Area

a. Geographic Setting

- The New/Modified Rqosevelt Dam site area encompasses the
existing Roosevelt Dam and Reservéir, located at the confluence of Tonto

Creek and the Salt River about 80 ﬁiles east of Phoenix (see Figure III-1).

Roosevelt Dam was constructed in l9ll for water storage and is currently -

operated by the Salt River Pfojegt. Roosevelt Lake has an approximate
17,000-acre surface area and an 88-mile shoreline at maximum design capac-
ity. Primary access routes to'the}Roosevelt dam site area are State Routes

88 (Apache Trail), 188, and 288. The affected site area for comstruction of

New/Modified Roosevelt Dam incl@desgapproximately 81,000 acres.
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b. Biological Resources

The Roosevelt site area has two somewhat dissimilar drainages
feeaing into Roosevelt Lake. The Salt River flows from the east through a
deeply incised, narrow canyon, while Tonto Creek flows from the north through
a broader valley where riparian forests are Qell developed. The surrounding
hillsides are part of the paloverde-mixed cacti community. Table III-9
presents acreages and ranges for biotic community types within the Roosevelt

site area.

(1) Riparian/Wetland Communities

Riparian forests and woodlands are primarily confined
to Tonto Creek and the Salt River, Tonto Creek supports stands of mature
cottonwood, willow and mesquite which harbor many resident and migrating bird

species. Saltcedar is prevalent along the Salt River within the site area.

(2) Other Terrestrial Communities

The upland habitat type is the paloverde-mixed cacti
community; the blue paloverde-ironwood association occupies large washes in
the site area and several alluvial benches on the perimeter of Roosevelt
Lake. Wildlife is abundant; coyote, deer and javelina have been noted in the
site area during CAWCS surveys. Springs are present along the perimeter of
the lake and in the Salt River channel downstream of Roosevelt Dam. The
abundant cliff habitat along the Salt River harbors localized populations of

specialized plants, and animals.
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Table III~9

ACREAGE AND PERCENT RANGE OF BIOTIC COMMUNITY SERIES
AND ASSOCIATIONS AT THE ROOSEVELT SITE AREA

Symbol Percent Acres
Desert upland:
Paloverde-mixed cacti series PC 69.3 56,130
Blue paloverde—ironwood association CB/RA 4.4 3,540
Riparian and wetland types:
Fremont COttonwood-Goodding;
willow association CW/PS 0.5 380
Velvet mesquite association MS/PJ 2.0 1,650
Saltcedar association 'SD/TC 1.1 880
Saltcedar-mixed scrub associétioh SDh/ScC 0.2 170
Human-dominated types:
Agricultural lands AG 0.2 120
Other resource categories:
Lake (typical year high) 17.9 14,520
Lake (typical year low) 14,7* 11,930*
Flowing stream (miles) 15%
Nonvegetated lands 4.4 3,580
Total 100.0 80,970
*Not included in the total.
Source: Second Level Environméntai Inventory, CAWCS, 1982,

115




1

(3) Perennial Stream/Riverine Communities

The Salt River and Tonto Creek constitute 15 miles of
perennial stream within the site area when Roosevelt Lake is at 2,094 foot
elevation. Riverine fishes occurring on the Salt River include native and
introduced species., The reach upstream of Roosevelt Lake has been studied by
the Arizona Game and Fish Department as a site for reintroduction of the
razorback chub. Tonto Creek is subject to occasional cessation of flow.
Fish that occur are essentially the same species that occur in Roosevelt

Lake.

(4) Other Aquatic Communities

Roosevelt Lake is a large and important self-sustaining
fishery resource in central Arizona. The reservoir is relatively stable in
that it is only occasionally s;bjected to severe drawdown conditions. The
fish population is predominantly introduced species. As in many other
central Arizona impoundments,. the lake bed 1is made up of rocky substrates

overlain by silt conveyed by the main feeder streams.

(5) Threatened and Endangered Plants and Wildlife

A bald eagle breeding area is located near the conflu-
ence of Pinal Creek and the Salt River, upstream of Roosevelt Lake. The
eagles are known to forage upstream of the nest site and downstream from the

Medler Point vicinity to Roosevelt Lake.

The osprey, black-crowned hight heron, desert tortoise,
and Gila monster which are State of Arizona special status species, occur in

the vicinity of Roosevelt Lake.

116




(6) Management and%Special Use Areas

Grazing allotﬁents‘ around Roosevelt Lake are managed
by the Tonto National Forest. The Tonto Creek end of the lake and vicinity
are considered wintering areas‘fo# the bald eagle and peregrine falcon. A
variety of waterfowl 1is known;to?winter at the lake, and portions of the
shoreline are»élosed to puﬁlic ac;ess in the winter. "Access to the Pinal
Creek nesting area will be curtaiféd in the future, and habitat improvement

such as planting cottonwood trees is being considered.

The Arizoné Gaﬁe and Fish Department manages a waterfowl
refuge lbcated»on the northeast a&d west shorelines of the Tonto arm of the
lake primarilyvfon ﬁigratory ?ate¥fow1. The Three-Bar Wildlife area also
borders the léke and the Salf'Riﬁer downstream of Roosevelt Dam providing

excellent habitat for wildlife.
c. Recreation

(1) Sﬁream—Oriented Recreation

Existing streamForiented recreation resources and facili-
ties in the Roosevelt site area are within the Tonto National Forest and are

managed by the U.S8. Forest Service.

“Within this area are a total of 14.9 stream miles. The
Salt River accounts for 9.5 miles%of stream and Tonto Creek represents the
remaining 5.4 stream miles. No st&eam—briented facilities have been devel-

oped by Tonto National Forest 'in the Roosevelt site area. Stream fishing
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activity within the Roosevelt site area accounts for 7,979 annual recreation

days.

(2) Reservoir-Oriented Recreation

The recreation use potential of Roosevelt Lake is some-
what diminished by fluctuating water levels and inaccessibility. For the
purposes of impact assessment, the surface area of the lake that exists at
least 50 percent of the time during the recreation season has been used.

This area equals 13,341 surface acres.

Ten recreation areas are managed by Tonto National
Forest at Roosevelt Lake. A total of 290,000 visitor-days were spent at
these sites in FY 1980. Most visitor-days were associated with camping and

fishing.

The total number of annual recreation days for reservoir-

oriented recreation at Roosevelt is 349,477.

d. - Cultural Resources

(1) Prehistoric Resources

At the Roosevelt site area there are approximately 1,495
prehistoric archaeological sites which cover a combined area of roughly 2,662
acres (Arizona State University, 1981; Arizona State Museum; Tonto National

Forest).

Sites predicted to occur in the area include 487 artifact

scatters, Pueblo sites at Roosevelt include one room sites (492 predicted to
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occur), 2-5 roém sites (299 prediéted to occur), 6-20 room sites (175 pre-
dicted to occur), 21-100 room sités (38 predicted to occur), and sites with
greater than 100 rooms (2 predictéa to occur). Many of the one room sites
are small (4 square meters) and h%ve a very low artifact density indicating
they were probably not used aS‘peémanent living quarters. The larger sites
(20-100 rooms and greater than 10? rooms) at Roosevelt tend to be located

along the larger drainages which flow into the Salt River.

Two other typeé of sites include petroglyph (1 predicted
to occur) and agricultural sites (1 predicted to occur). Special features
include an estimated 166 trash mohnds and 1,476 individual water and soil

control devices.

There is eVidche indicating the earliest occupation in
Tonto Basin occurred between'5000§B.C. and 1000 B.C. (Huckell, 1973). The
major occupation seems to have sﬁarted with the Colonial Period of the
Hohokam which dates from A.D. 500 #o A.D. 900. This period marks the start
of the sedentary occupatioﬁ of-font% Basin. The next major occupation ranges
from A.D. 1100 to A.D. 1400 and is éttributable to the Sélado (Fuller et al.,
1976). Less is known about»the:timé period from A.D. 900 to A.D. 1100. Some
sites have been recorded whichfdaté to this time interval, but the Hohokam~-
Salado transition is poorly under;tood. Work by Doyel (1977), however,
supports a continual occupation of the basin. Between A.D. 1400 and A.D.

1450, the Salado abandoned thg_aﬁea for reasons which are still unclear.

The current' condition of the archaeological resources

in the Roosevelt site area is cqnsidered fair to poor. Sites with noticeable
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architectural features have been vandalized with equipment ranging from
shovels to bulldozers and front-end loaders. Certain sites have also been
disturbed by recreation activities, fluctuations in the water level, and

permanent inundation.

The sites in the Roosevelt site area form a data base
which is one of the most complex and at the same time poorly understood in
central Arizona. Located strategically between the Hohokam core area to the
southwest and the Mogollon core area to the north, the prehistoric occupants
of this area served a crucial function in regional economic and socio-
political activities. Of equal importance, intrafregional indicators such as
site size, number of rooms Qt a site, and artifact diversity suggest a
network of independent ‘competing communities internally organized. These
sites also reflect a wider diversity of architectural styles than is usually

observed in the Southwest.

The prehistoric cultural resources in the Roosevelt site

area, as an archaeological district, have significant information potential.

(2) Historic Resources

Sixty historic period sites are recorded within the
Roosevelt site area. All but three of these are considered significant
because of their scientific or historic value. Agricultural, irrigation, and
water control sites, mainly from the Roosevelt Dam construction period,
constitute 75 percent of the historic resources at Roosevelt. Irrigation and
water contr§1 functions can be assigned to 22 sites and structures. These

include Roosevelt Dam (a National Historic Landmark), the power canal and
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its several related sites, Géver%ment Hill, and a number of construction
camps and their éppuftenant t;asthisposal areas. Twenty sites are associ-
ated with agricultural p#rsuits,iprimérily ranching and both patented and
unpatented homesteadiﬁg. : Fivg tﬁanspdrtation—related sites and structures
include an 1881 road, Highway 188 %opstructed in 1905-1907, and a 1920 truss

°

bridge.

Today> on1§; téo historically important unincorporated
villages remain, Cline,exi?ts &otally as an archaeological site, and
Roosevelt is still a function%ng %ettlemeht."Religion—related sites are a
church site aﬁd'the Cliné familyiand Roosevelt cemeteries. Finally, four

sites consist of trash deposits, the origin of which is uncertain.

The Rooseveltiarea is characterized by a long and
eventful history Beginning with tﬁe Apachean occupation. It is not known
when the first noh—Indians entereh the region, but fur trappers traveled
along the Salt River on at least éwo separate occasions in the early 1800s.
Military excursions occurred ag nuﬁerous times, but only one permanentvcamp,
Camp Reno, was established,. It was built in 1867 and abandoned in 1870.
During the séme period, pros%ec&ors began searching for gold and other
valuable minerals, but with 1iﬁt1e§apparent success. No major travel routes
or roads went through thevarea; itiwas bypassed by the large exploration and

mapping expeditions of théfmid€18008. No sites of these early occupants and

users have been discovered within the Roosevelt site area.

The first home?teader—rancher to enter the area was a

hog rancher who settled in Greenbéck Valley in 1875. Soon, the area was
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blanketed with ranches and homesteads. The last patent for a homestead is

dated 1924, although the site was initially settled in the 1890s.

The isolated, remote character of the Roosevelt area
changed abruptly beginning about 1903 with the construction of Roosevelt
Dam. The dam not only brought better roads, better communication facilities,
electricity, and other amenities, but also inundated homesteads and ranches,
farmlands, buildings, roads and trails, and familiar landscape. The dam

construction project also brought the govermnment and tourists.

Preparation for construction of Roosevelt Dam began in
1903. Brick and lime kilns were esfablished, a cement mill was erected, and
construction of the power canal began. The canal was not ready for use until
1906. Work on features directly reiated to the dam began in 1903 and work
on the actual dam began in 1906. During this period, the now submerged town
of Roosevelt developed. It provided hotels, cafes, a post office, and recre-
ation facilities for management personnel, labor, govermment officials,
and visitors during the construction period. In addition to the town of
Roosevelt, large housing complexes for laborers were &eveloped near the
cement mill and by the dam contractor at Hotel Point. Nearly 2,000 indi-

viduals are said to have occupied Roosevelt during the comstruction period.

Upon completion of the dam in 1911, the camps broke up,
construction facilities were dismantled and moved or sold, and in 1917 the
Bureau of Reclamation turned over the dam and all of its facilities to what

is now known as the Salt River Project.
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Roosevelt Dam is listed on the National Register of
Historic Places and is a National Historic Landmark. One reason for being so

designated is that it is the higheét masonry dam in the world.

e. Social Resources

P

Four communities at Roosevelt Lake would be directly affected
by relocation: Rockhouse Farm, Roosevelt Lake Estates, Roosevelt Gardens
East, and North Bay Estates. A 1afge number of the people in each of these

communities are part-time residents.

People living at R&osevelt Lake are geographically divided
into two distinct populations: -fhose living on the east (Globe) side
and those living oﬁ the west (Payéon) side of Roésevelt Lake. Residents
living on the same side of the‘laké share facilities and participate in the
same social events and community p?ojects. Very little social interaction
occurs between east- and west-sidejresidents. Rockhouse‘Farm and Roosevelt
Lake Estates are locatedbon theveasf side, while Roosevelt Gardens and North
Bay Estates are on the west siderof;the lake. Three ranches on the east side

and ten ranches on the west side would be affected by the project.

The east-side communities differ from the west~side communi-
ties in two important ways. First, the east side is more developed than the
west side. The population is denser and neighborhoods appear more residen-

tial. Second, there are more busiﬁesses on the east side and they cater

primarily to the tourist trade. Lakeview Marina, located near the dam

on the east side, provides a place to dock and service boats. Roosevelt Lake
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Resort is also located on the east side. A small gas station is located near
the resort, and Spring Creek Store, a large grocery store, is about 1 mile
away., In addition to these businesses, a small store is located at Rockhouse

Farm.

. The formal organizations on the east side are the Women's
Club and the Roosevelt Community Association. Most members of both organiza-
tions are from Roosevelt Lake Estates, the oldest and most stable community.
However, residents from the other communities frequently participate in

projects and events sponsored by either organization.

The communities on the west side are not as developed as
those on the east side of Roosevelt Lake. There are more uncleared lots and
more lots without buildings, houses, or trailers. There are also fewer

businesses.

There are only two small stores in the vicinity: Punkin
Center Store and Angler's Inn. The Punkin Center Store, besides stocking
groceries and some fishing and camping supplies, contains a lunch counter and
a small bar. It serves as a central meeting place for west-side residents;

however, residents generally travel to Payson for most supplies and services.

The only formal organization on the west side is the

Homemaker's Club. Nonetheless, residents do support community activities.

(1) Rockhouse Farm

The rural desert community of Rockhouse Farm is located

on the southeast side of Roosevelt Lake, near where the Salt River enters the
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lake. The community and the Rockhouse general store which serves it were
initially established abouﬁ 17 yeaﬁsvago. The property at Rockhouse Farm has
been owned by the same family since the early 1930s. Forty-seven people
reside at Rockﬁouse Farm. Of these, 31 are full-time residents.and 16 live
there part—time. All of the residents of Rockhouse Farm live in mobile
homes, virtually all of which-aregleased. Nearly.all of the 31 full-time
residents are retired persons livi@g on fixed incomes (pensions and/or social
security). Four children live in the community, as well as a few nonretired

persons, most of whom work in the Globe-Miami area.

No formal social structure exists in the community.
There is no formal decision-making group, and the residents do not think such
an organization is needed. Informal support networks are minimally devel-
oped. Although people see each other frequently, their interaction is

primarily a consequence of their proximity.

(2)  Roosevelt Lake Estates

The community of Roosevelt Lake Estates on the south-
east side of the lake is located on 156 acres of privage land surrounded by
the Tonto National Forest. The population is estimated to be 359 of which
about 60 percent (215) are fﬁll—kime residents and 40 percent (144) are
part-time residents. Approximately:ZOO of the residents are retired persons,
most of whom live on fixed incomes with limited resources. Children comprise
about 24 percent (87) of the popu#ation, and those\schooi-aged children who

are permanent residents are bused to the Globe-Miami area for school,
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The average length of residency is about 6 years for
full-time residents. About half of the residents live in houses, and half
live in mobile homes: Of those who live in mobile homes, many have made them

more permanent by building additions to them.

Interaction, on an informal basis is both frequent and
meaningful for residents. Formal organization and decision-making processes
are not highly developed in Roosevelt Lake Estates. The Community Homeowners

Association acts as a representative of the community. While the community

has a large proportion of part-time residents and does not have well-

developed formal organizations, it remains a cohesive community.

(3)- Roosevelt Gardens East

Roosevelt Gardens East is located about 7 miles south-
east of Punkin Center on the eastern boundary of Tonto Creek. It is a
private residential community which has been developed since 1970. There are
about 72 permanent and 58 part-time residents living in the community,
although population numbers fluctuate. Most of the permanent residents live
in houses; part-time residents live primarily in mobile homes. Of the
permanent residents, most are retired individuals living on fixed incomes.
The young children who are permanent residents attend school at thequnkin
Center School 7 miles away. High school age children attend school in

Payson.

There is no formal decision-making process in the commu-

nity, and the Homemakers Association is the only official organization.
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However, residents do support commuh‘ity projects and interact frequently on

an informal level.

None of the roads in the area are paved; the community
is accessible only by crossing Tonto Creek. When the creek rises, residents
of Roosevelt Gardens (and North Bay:Estates) are temporarily cut off from the

other communities.

(4) North Bay Estates

North Bay Estates is a small, relatively_new community
located approximately 2 miles south of Roosevelt Gardens East on the north-
west side of Roosevelt Laké. Approximately 60 residents live in the commu-
nity, 20 of whom are full-time. Half live in houses and half live in mobile
homes, many with additions that make them more permanent., Homes in the area
are typically quite large. Almost all of the 20 full—time residents are
elderly, retired individuals in gobd health with moderate-to—high incomes.

There are no children living in North Bay Estates.

The development of a formal social structure is minimal,
There are no official organizations in the community. However, people
informally interact with each other frequently, and help each other when

needed, especially during emergencies.

There was concern by all residents that if they were
relocated, there would be considerable expenses for which they would not be
reimbursed. However, if relocation#,were necessary, they wished to remain in
the area close to fheir current neighbors, where they could enjoy the inde-

pendence and privacy that originally attracted them to the community.
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(5) Profile of Roosevelt Lake Residents

While each of the four affected communities have unique
features, generalizations can be made about all of the Roosevelt Lake resi-
dents. Collectively, their most distinguishing characteristic is their
commitment to a rural, independent lifestyle, They trelish their isolation
and the peacefulness of the rural, desert setting. Residents spend a great
deal of time out-of-doors. The area is very scenic, and residents have
a deep appreciation of nature. The lake is an impoftant feature of the

residents' lifestyle and their primary source of recreation.

f. Other Resources

(1) Air Quality

No air quality data other than TSP data are available
from the vicinity of Roosevelt Dam. Although the data are based on a very
limited number of samples, they indicate that the federal and state primary
standard was probably not violated in 1980, There is no particular reason
to expect that any federal or state ambient air quality standards are

currently being violated in the area.
(2) Aesthetics .

Visitors to the Roosevelt site area initially receive

two dominant visual impressions. The first 1s a striking view of the 300
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foot high, stone faced Roosevelt ﬁam anchored in a deep rock canyon. The
second‘is a large, attractive lakg with a recreation pool of over 13,000
acres. From the dam, this placid Eody of water, approximately 2 miles wide,
stretches 10 miles té the east'andja similar distance to the west. At the
east end of the lake cottonwoqu and other types of riparian vegetation grow
in abundance. Most of the remainder of Roosevelt Lake is surrounded by
sparse vegetation creating a bold distinct pattern of blue water contrasting

with the various earth tone. colors of the desert.

(3) Noise

) ‘
‘Day-night sound levels are typically below 55 dB.

Jeep and motorbike activities along local trails, traffic on Apache Trail
(State Route 88) and  the perimeterjlake roads, and motorboat activities on

the lake contribute to the maximum sound levels within the area.

(4) Geoldgy/Soils

The topogréphy jof the Roosevelt site area varies from
near-flat or gently sloping in theifloodplains of Tonto Creek and the Salt
River, to gently rolling hills.adjacent:to the floodplains, to very steep
and rugged terrain in the mountains. Drainage of the site area is into
Tonto Creek, a tributary of the Sélt River, and into the Salt River from
numerous washes, gullies and creeks %hich dissect the surrounding hills. The
area includes Precambrian granite,llimestone, quartzite, conglomerate, and
shale; Precambrian to Tertiary diabase; Cambrian sandstone and quartzite;
Carboniferous to Devonian limestone;.shale, and sandstone; Tertiary dacite,

gravel, sand, and conglomerate; and Quaternary to Tertiary gravel, sand, and
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silt. The foundation of the existing dam consists of hard, thickly bedded,
fine grained, dense, lightly jointed Cambrian quartzites and sandstones.
Although several faults have been noted in the area, there is no evidence of
Quaternary movement. A large damaging earthquake is not likely in this area;
however, rockslides are possible in areas with steep rock slopes if there is
a seismic event. Although there are several mineral deposits within the site.
area boundary, current information indicates that they are abandoned. There

are numerous oil and gas leases in the area but there has been limited

activity and no oil or gas has been found as yet,

The soils of the site area vary from silty to clayey to
sandy to gravelly in composition. There is no prime farmland within the

Roosevelt site area.

(5) Land Resources

‘ Roosevelt Dam and Lake Roosevelt are the dominant land
use features in the site area. Since the construction of the existing
Roosevelt Dam in 1911, some recreational facilities have been developed on
public lands on the periphery of Roosevelt Lake and limited urban/built-up
areas have occurred on some small private land holdings in the general
vicinity. These include the U.S., Forest Service's Horse Pasture, Porter
Springs, and Windy Hill Recreational Areas and the small residential com-
munities of Roosevelt Lake Estates, North Bay Estates, and Roosevelt Gardens,
Except for these developments, the land area within the Roosevelt site area
is open space desert rangeland which is passively used for wildlife habitat,

water storage, recreation, and livestock grazing purposes.
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The 80,970-acre Roosevelt site area lies exclusively
within the boundaries and wunder ﬁhe administrative control of the Tonto
National Forest, Tonto Basin Rangér District. Exceptions to public land
ownership include inholdings of privately owned lands, lands which have been
withdrawn by the U.S Bureau éf Reclémation for the existing Roosevelt Dam and
Lake, and lands similarly withdrawn along the Salt River corridor for water
reclamation purposes by the Salt River Project. Three othgr parcels within
the Roosevelt site area have also been set aside as publicly-managed 5pecial
use ‘areas: the 1,12093crevTonto National Monument, the 38,897-acre Three Bar
Wildlife Management Area, and the‘ 7,680-acre land/11,500-acre water Salt
River Natural Wildlife Goose Refuge Management Area. Additionally, the
segment of the Salt River immediafely upstream of Roosevelt Lake has been
determined to meet criteria for possible Congressional designation as a wild

and scenic river,

4, Confluence Site Area

a., Geographic Setting

The Confluence Dam site is located at the confluence of the
Salt and Verde Rivers, approximately 3.5 miles upstream from the existing
Granite Reef Diversion Dam, and‘apﬁroximately 25 miles northeast of Phoenix
(see Figure III-l).Y Primary access to the site area is provided by Beeline
Highway (State Highway 87), Bush Highway, and Usery Pass Road. The affected

site area of Confluence Dam and Reservoir includes 70,400 acres.
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b. Biological Resources

The Confluence site area, with the juxtaposition of five
different riparian habitats and the convergence of two perennial streams,
is considered highly important in the southwestern United States because
of its wildlife habitat diversity. Three breeding areas of the endangered
bald eagle occur in the area. The endangered Yuma clapper rail and several
species of Arizona listed-threatened and unique wildlife also occur at the
Conflue-nce area. Table III-10 gives acreages and ranges for biotic community

types within the site area.

(1) Riparian/Wetland Communities

Cottonwood-willow forest grows on sand and gravel bars
adjacent to the Salt and Verde Rivers, including a large stand called the
Blue Point Cottonwoods. Mesquite woodlands occur on well-drained saﬁdy
terraces along both the Salt and Verde Rivers. These "bosques" are character-
ized by mature trees up to 30 feet tall and 3 feet in trunk diameter growing
in savanna-like stands. Stands of saltcedar, mixed scrub, and cattail marsh

make up the other riparian habitats.

(2) Other Terrestrial Communities

The paloverde-mixed cacti community forms the prevalent
biotic community of hillsides and mesas, supporting essentially the full
array of Sonoran wildlife. Along washes the blue paloverde—ironwood associ=-
ation grows in response to greater moisture availability. Rock outcrop and
cliff habitat on the south side of the Salt River are important as wildlife

habitats.

132




i
i
TABLi?. I1I-10 l
ACREAGE AND PERCENT RANGE OF BIOTIC COMMUNITY SERIES
AND ASSOCIATIONS AT THE CONFLUENCE SITE AREA
‘ i
Symbol Percent Acres
i
Desert upland:
Paloverde-mixed cacti series | PC ' 77.9 54,870 l
Blue paloverde-ironwood association CB/RA 2.3 1,600
Riparian and wetland types: l '
Velvet mesquite association MS/PJ 10.4 7,290
Mixed scrub series SC - 0.5 370 l
Saltcedar association ‘ SD/TC 0.5 330
Fremont cottonwood-Goodding l |
willow association CW/PS 1.3 880 |
Cattail series . CT 0.04 30 '
Human-dominated types:
Agricultural lands . AG 0.4 300 '
Developed and urban lands : v 2.2 1,540
Other resource categories: '
Lake . ‘ ‘ 0.9 630 l
Flowing stream : (35 miles)*
Nonvegetated lands ‘ 3.6 2,560 '
Total ~ ‘ 100.0 70,400
‘ i
*Not‘included in total,
Source:  Second Level Environmentai Inventory, CAWCS, 1982. l
i
i
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(3) Perennial Stream/Riverine Communities

The Salt and Verde Rivers and Sycamore Creek constitute
about 35 miles of perennial stream in the Confluence site area. The Salt
River contains fe& deep pools; the reach between Stewrt Mountain Dam and
the the confluence is composed mostly of broad shallow riffles over a cobble
bed. The Verde River grades from a cobble bed at the north end of the site
area to sands and gravel at the confluence, with long quiescent stretches on
the Salt River below the confluence. Both rivers are subject to wide fluctu-
ations in flow. Both native riverine fishes and introduced species are
present. Rainbow trout are stocked in the Salt River by the Arizona Game and

Fish Department.

(4) Other Aquatic Communities

A portion of Saguaro Lake and the Granite Reef diversion
pool are included in the site area. No lake habitat occurs in the area which

would be directly affected by a dam at the confluence.

(5) Threatened and Endangered Plants and Wildlife

The Yuma clapper rail and bald eagle are endangered
species that inhabit the Confluence site area. As many as four Yuma clapper
rails have been simultaneously observed about 2 miles upstream from the

confluence.

Three bald eagle breeding areas have been identified
within the Confluence site: 1) the Bartlett breeding area about 2 miles

downstream of Bartlett Dam on the Verde, 2) the Fort McDowell breeding area
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near the Sycamore Creek-Verde River ‘confluence, and 3) the Blue Point/Stewart
Mountain breeding area on the Salt ﬁiver'between Stewart Mountain Dam and the
confluence. The eagles which use these breeding areas forage along the
rivers between. Stewart Mountain Daﬁ, Sycamore Creek, and the Granite Reef
Diver#ion Dam, According to thé U.S. Fish and Wildlife Service, the Blue
Point/Stewart Mountain breedingjare% is the most productive of the five bald
eagle breeding areas present in the CAWCS study area. Arizona threatened and
unique species also occur at the ;ite. The zone—tailed hawk, black hawk,
osprey, black-crowned night heron, énd Gila monster have also been observed

in the Confluence site area.

(6) Management and Special Use Areas

Biological resources on the Fort McDowell and Salt River
Indian Reservations are cdntrolledbby the Indian coﬁmunities, with priority
use granted to resident citizens. The Tonto National Forest maintains
grazing allotments bordering Saguaro Lake and the Salt River, and is engaged
in habitat rehabilitation in the Blue Point vicinity and along the Verde

River north of the Fort McDowell Reservation.

Public access is restricted in the Blue Point cotton-—
woods and cattail marsh areas on the north side of the Salt. Mature stands
of cottonwood and mesquite are considered good birding areas by the Maricopa
Audubon Society; such stands on thé south side of the Salt are included in

the Tonto National Forest Lower Salt River Recreation Area.
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c. Recreation

(1) Stream-Oriented Recreation

Stream-oriented recreation resources at the Confluence
site consist of 12.1 stream miles on the Salt River, 19.0 miles on the Verde
River, and 3.8 miles on Sycamore Creek. Most recreational activity takes
place on the Salt River in the Lower Salt River Recreation Area. Tubing is
the primary activity along the Salt River from Stewart Mountain Dam to the
confluence with the Verde River. This represents a unique and easily acces-
sible recreation experience that is not duplicated elsewhere in central
Arizona. Within the site area, tubing is found along the lower Salt River
and to a lesser extent on the Verde River where low flows restrict tubing to
spring months and accounts for 2,168,000 maximum annual recreation days.

Stream fishing is also common along streams within the Confluence site area.

Three stream-oriented recreation areas managed by Tonto
National Forest are located along the Salt River in the Confluence site area.
No recreation facilities are found on either the Salt River or Fort McDowell

Indian Reservations.

A total of 2,201,114 maximum annual recreation days are

associated with stream—oriented recreation in the Confluence site area.

(2) Reservoir—-Oriented Recreation

Reservoir-oriented resources and facilities at the
Confluence site area are centered around Saguaro lake, located in Tonto

National Forest. Saguaro Lake has an average surface area of 630 acres
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during the recreation season (April to October) and is very intemsively used
for boating; over 20,000 maximum annual recreation days are attributable to

fishing, powefboating, waterskiing; and non-powerboating activities.

Three major récreation sites are located within the
Confluence site area at Saguaro Lake. According to the U.S. Forest Service,
a total of 114,000 visitor-days were associated with these sites. Swimming
and picnicking are the most freque#t activities of visitors. The lake area
has a parking capaci;y of 200 caré and is often filled on weekends during
summer. A total of 89,549 maxiﬁum annual recreation days are associated with

reservoir-oriented recreation at the Confluence site.

d. Cultural Resources

(1) Prehistoric Resources

vIt is estimated that 263 prehistoric sites are located
in the site area covering a comHined area of approximately 7,743 acres.
About 201 artifact scatters are p;edicted to occur. Many of these sites
are associated with trash mounds,iand in such instances it is very likely

that the remains of Hohokam-style pithouses can be found at such sites.

Pueblos, which'are less common at the Confluence than at
the Cliff or Roosevelt site areas, include one room sites (5 predicted to
occur), 2-5 room sites (23 predicﬁed to occur), and 21-100 room sites (one

predicted to occur.
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Two other types of prehistoric resources found in the
Confluence site area include petroglyph sites (22 predicted to occur) and
agricultural sites (11 predicted to occur). Several Hohokam irrigation

canals have been documented in the area.

Special features include an estimated 635 trash mounds
and 13 ball courts. Ball courts are more common in this area than in any of
the other CAWCS site areas. They are connected with ceremonial and religious
activities and have been cited as evidence of connections with parts of

Mexico.

The number of sites estimated to occur in this site area
is much lower than that predicted for the Cliff and Roosevelt site areas.
However, while site density is between five and eight times less, the size
of the sites 1is much larger. This is reflected in the total acreage of

archaeological remains.

The current condition of the archaeological resources in
the Confluence site area is fair to good. Sites have been altered as a
result of vandalism, agricultural use, or erosion. Impacts resulting from

recreation have been less severe than in the Roosevelt site area.

Because of their location at the confluence of two major
rivers, the archaeological resources in this area are a record of unusual and
unique prehistoric cultural processes, . By controlling and managing trade
from the east and north and implementing major irrigation ‘projects, the
prehistoric occupants of this area developed a complex level of social and

political organization very different from that in other areas of central
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Arizona, The prehistoric resources are considered significant as an archae-

ological district.

(2) Historic Resources

-One hundred historic sites and structures are recorded
within the Confluence site area; 97 of these are considered significant

because of their scientific or historic value.

Seventy of the significant sites are connected in one
way or another with agriculturé; 15 of these are related to irrigation and
_water control, and 55 are remainé of‘small,voften isolated, Indian and
non-Indian farmsteads and homesﬂeads scattered over the area. Sites,
in addition to the farmsteads, include the Government Ditch, Jones Ditch,
Stewart Mountaiﬁ Dam and constrﬁptiéq camp, Granite Reef Dam and construction

camp, and Arizona Dam and construction camp.

Transportation is represented by three sites, and eight
sites which have their origin in governmental activities include six military
and two U.S. Forest Service facilities. Recreation and mining are repre-—
sented by one site each. Two limé kilns constructed for the production of
lime for building purposes, represént an industrial function. An isolated
grave and two cemeteries reflgét ; religious function. The Fort McDowell
cemetery, dating to 1868, is sﬁilljin use. Finally, nine very small sites

consisting primarily of petroglyphs, are classed as miscellaneous.

"The history of the Fort McDowell portion of the

Confluence site area can be divided into four general periods: the pre-1865
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Indian occupation, the 1865-1890 military establishment, the squatter-farmer
period of 1890-1903, and the Indian Reservation period of 1903-present.
Sites from all of these periods except the first have beeq located. The
Yavapai Indians used the area before the permanent entry of the white man in
1865 and to a limited extent afterwards until 1903 when the Fort McDowell
Indian Reservation was created. The U.S. Army constructed Camp McDowell,
later Fort McDowell, in 1865 and occupied it until 1890 when the fort was
permanently abandoned. 1In addition to the buildings and structures of the

fort itself, an irrigation ditch and fields were developed.

A'totai of 21 squatters were farming within the old
Fort McDowell Military Reservation when, in 1903, President Roosevelt signed
an Executive Order transforming it into an Indian Reservation. With this
actipn, the federal government purchased the squatters' improvements. and
forced them to leave. Since 1903 the reservation has been managed by the
Bureau of Indian Affairs and the Yavapai Indians. Until recently, farming

has been a major occupation at Fort McDowell.

South of the proposed Confluence Dam site lie the
remains of the Arizona Dam, the first major dam on the Salt River. It was in
operation from 1895 to 1905 when it was partially destroyed by flooding.
This dam provided water for irrigation, and was replaced by Granite Reef Dam
in 1906-1908. Remnants of the Arizona Dam remain, as does its construction

camp and associated dam tender's facilities.

The Stewart Mountain Dam was erected on the Salt River

between 1928 and 1930. Upon completion of the dam, the construction camp was
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abandoned and many of the buildings were sold for local use. Some of them

were used to develop the Saguaro Ranch Resort.

Along the Salt River between the historic Arizona Dam
site and Stewart Mountain Dam are ‘a number of sites reflecting the varied
uses ‘to which the area has been puﬁ. Homesteading and ranching activities,
more or less contemporaneous with those at Fort McDowell, are evidenced at a
number of sites on the soﬁth side of the Salt River, vVery few of these were
ever patented and thus very little information is available about them. All

are now on the Tonto National Forest.

Mining was very limited in the area because of the lack
of minerals in marketable quantities. An exception is an extensive barite
mine on Coon Bluff in operation from about 1931 to 1955. Two kilns reflect a
small but active business of proceséing limestone for the manufacture of lime
on the north side of the river. Sites attributed to both the Civilian
Conservation Corps and the U.S. Forest Service were recorded, including a CCC
campsite, the Blue Point Rangér Station, and the Blue Point Administrative

Site.

e. Social Resources

The Fort McDowell Indian Reservation encompasses 24,680 acres
of land northeast of Phoeﬁix. The;Verde River runs through the reservation
and converges with the Salt River aﬁout 1.5 miles from the southern boundary
of the reservation. The current population of the reservation is reported to
be 374, with most people identifying themselves as members of the Yavapai

Tribe.
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(1) History

The earliest evidence that the Yavapai lived in the area
that includes the current reservation boundaries dates to 1539. It is likely
that they occupied the area even long before that. For the last 100 years,
Yavapai history has largely been defined by implemented or threatened compul=-
sory relocation by the U.S. Govermment. Bloody Basin, Skeleton Cave, and
Skull'Valley are places in Arizona named following Yavapai encounters with
the military, in which many Yavapai were killed. 1In 1872, the Yavapai were
forced to move to Rio Verde Reservation near Camp Verde. After successfully
establishing farming on the reservation, the Yavépai, in mid-winter 1875,
were marched from Camp Verde to the San Carlos Reservation, a distance of 180
miles. During this March-of-Tears, as it is called by the Yavapai, many
became ill and died or were killed. The Yavapai were allowed to leave San
Carlos in 1889, and a group returned to their ancestral land, settling at
Camp McDowell, an abandoned military post. 1In 1903, Theodore Roosevelt, by
Executive Order, established Fort McDowell as a reservation. From 1910 until
1931 the U.S. Government made repeated attempts to remove the Yavapai from
Fort McDowell to the Salt River Reservation. The tribe consistently opposed
their relocation. Beginning in the early 1950s, the construction of a dam at
the confluence of the Salt and Verde Rivers (first called Maxwell Dam, then
Orme Dam, and finally Confluence Dam) was proposed and would have required

the relocation of the Fort McDowell Community.

The tribe has strongly opposed relocation because of dam
construction at the confluence. Because of residents' past experiences with

compulsory relocation, and since many of the current Fort McDowell residents
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had relatives who participated or even died in past relocation attempts, any

proposed relocation remains a volatile issue.

(2) Meaning of the Land

The land at Fort McDowell has psychological, his-

torical, religious, and economic significance for the Yavapai. Land repre-

sents stability and is crucial to transmission of Yavapai culture. The land

is viewed like a trust fund which is passed on to future generations. Land
also represents security since it provides a constant source of food, drinmk,
shelter and recreation. Residents make use of its renewable resources to
supplement their incomes; many cut'and sell mesquite wood for firewood to
supplement their incomes and basketweavers sell baskets made out of the

willow, cottonwood, and devil's claw that grow on the reservation,

The land has important religious significance for
the residents. There are many sités on the reservation that are considered
sacred or holy, including prehisﬁoric cultural sites. Many aspects or
practices of traditional tribal religion (parts of which are incorporated
into Christianity as practiced by? the residents) are linked directly to
specific locations on the reservation. Sacred sites are considered invio-
late, and the Yavapai believe tﬂey should not be disturbed or altered
in any way. One of the most sacred of known sites at Fort McDowell is the
cemetery, which could be flooded or;made inaccessible by élans which include
Confluence Dam and Reservoir. The,importance of preserving the sacredness of
the bemetery was emphasized b& many residents in interviews conducted by

CAWCS researchers.
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While many residents rely on the land to supplement
their incomes, many others rely on it for their primary source of income.
The Verde River, the vegetation that exists, the flat terrain and the ample
space combine to make the land at Fort McDowell extremely well suited for
grazing. Currently, about 600 acres are being farmed, including an experi-
mental tribal farming operation, The economic developer for the tribe
projects that by the year 2000 the tribe will be farming 4,000 acres of land

along with an additional 1,000 acres devoted to experimental arid crops.

Besides agriculture and livestock, there are other
land-dependent sources of revenue critical to the Fort McDowell econémy.
The City of Phoenix's well field on the rese