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PREFACE

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

o A new plan (Plan 9) was forMulated in response to public comments
requesting a plan that did not include Cliff Dam. This decision has
been incorporated throughout this EIS.

o The decision was made to modify existing Roosevelt and Stewart
Mountain Dams rather than construct new dams. The summary of the
document has been changed to show this decision; and it has been
discussed in Section 11.0. of the main EIS. The remaining
references in the text of the main document to New Roosevelt and
Stewart Mountain Dams have not been revised.

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

o An environmental commitment section has been added.

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

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



SUMMARY

I. PURPOSE AND NEED FOR Tf~E ACTION

A. Background

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

The CAP was authorized on September 30, ]968. Its principal purpose
is to furnish water for irrigation, municipal, and industrial USf' in central
Arizona and western New Mexico through the importation of water from the
Colorado River and conservation of local surface waters. Because of its large
size and complexity, the CAP is divided into several features serving separate
but interrelated functions. Six features, including the main aqueduct system
(Granite Reef, Salt-Gila, and Tucson Phase A) are currently completed or under
construction. Five remaining features, including the Regulatory Storage
Division, are in the planning stage.

An overall EIS was filed for the entire CAP on Septemb~r 26, 197?
which committed the Bureau of Reclamation (Reclamation) to prepare
site-specific EISls for individual CAP features. The six alternatives for the
Regulatory Storage Division described in this EIS cddress regulatory storage
of CAP water and flood control of the Salt and Gila Rivers through
metropolitan Phoenix.

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

The EIS is supported by 15 techrical reports coverin9 all aspects of
CAWCS planning, desiqns, public involvement, social and environmf'ntal impact
assessment, economics, and hydrological analyses. Supporting documents are
available for review at the Arizona Projects Office of the Bureau o~

Reclamation. Copies of the Final Environmental Impact Statement may also be
obtained from Reclamation by those reQuirinq more detailed informution than is
presented i.n thi s summary.



B. Geographic Setting

The CAWCS study area encompasses approximately 13,400 square miles,
or 8,576,000 acres, in central Arizona, including portions of Maricopa, Gila,
and Pinal Counties. The entire Phoenix metropolitan area is located within
the CAWCS boundaries. Figure 1 shows the CAWCS study area. The popuTation of
the area is over 1.5 million people, almost 90 percent of whom live in
Maricopa County. There are six Indian Communities in the study area.

C. Purpose and Need

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

1. . To increase the operating efficiency of the CAP throu9h the
conservation of Salt, Verde, and Agua Fria River flows, and
through regulation of Colorado River water deliveries from the
Granite Reef Aqueduct.

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

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

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

A series of floods through the Phoenix metropol itan area beh/een
February 1978 and February 1980 caused substantial damage in the form of
property damage, income losses, and emergency costs, and had severe impacts on
trar.sportation and on people living in the flood zone. These floods
heighte.ned public demands for flood control and flood protection.

Hydrologic analyses for the maximum probable flood (or Inflow Design
Flood - IDF) indicate th(lt all six Salt River Pro.iect (SRP) storage dams on
the Salt and Verde Rivers have inadequate storage and/nr spillway capacity to
contain and/or pass the IDF without overtopping. Such an cccurrpnce could
jeopardize the sC1fety of the dams. The potential overtopping or failure of
any of these dams is considered serious because of the potentially
catastrophic consequences which would result for Phoenix and other downstream
cornmun it i es .
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II. ALTERNATIVES INCLUDING THE PRopnSFD ACTI0N

A. Alternatives Eliminated from Further Study

The CM~CS v~as initiated in July 1978. The study wa~ conducted in
three stages, following a proces~ of transition from a wide array of possible
solutions in Stage I to a single proposed action at the end of Stage III.

Curing Staop I and Stage II, individual "elements" were analyzed
which could provide CJi.P regulatory storage and/or flood cortrol. Elements
\'1hich were evaluated (lrd eliminated from consideration durinq the CJlWCS are
shown in Table 1.

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

B. Alternatives Analyzed in Detail

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

A description of the six candidate plans follows:

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

Under this rlan, Cliff Dam would be constructed on the Verde
River between Horseshoe Darn and Bartlett Dam (see Figure 1) and a new or
f'1odified Roosevelt Dam would he constructed. 80th dams would provide flood
control and CAP regulatory functions in addition to S(1D. New or Modified
Stewart Mountain Dam would be for SOD purposes only in all plans. This plan
would not conrect directly wi~h the CAP aqueduct. Conservation space at Cliff
and Roosevelt Reservoirs would increase CAP yield through water exchanges hy
107,000 acre-feet (af) per year. Dedicated flood control space at Cl iff and
Roosevelt Dams woulci reducf' the 200-year flooo of 275,000 cubic feet per
second (cfs) to 92,000 r.fs at Sky Harbor Airport and IOO-year event to 55,000
cfs at the airport. Conceptual recreation plans for Cliff ane Roosevelt
feature ~n increase in camping. picnicking, and boating facilities.
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Table 1

ELEMENTS ELIMINATED FROM CONSIDERATION

-----------------

VERDE RIVER:

Tangle Creek Dam, Modified Horseshoe Dam, New Bartlett Dam

SALT RIVER:

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

AGUA FRIA RIVER:

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

GILA RIVER, SANTA ROSA WASH:

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

CHANNELS:

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

LEVEES:

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

GILA RIVER CHANNEL CLEARING FOR CAHCS FLOOD CONTROL

WATER EXCHANGE WITH SALT RIVER PROJECT (SRP)

SRP REREGULATION

GROUNDWATER RECHARGE

4
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2. Plan 2: Cliff + Modified Roosevelt + Modifi~Q.

Stewart Mountain Dams + Nonstructural Measures

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

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

Under this plan, a dam at the confluence of the Salt ard Verde
Rivers (see Figure J.) would be constructed as well as (liff, Roosevelt, and
Stewart Mountain Dams. Cliff and Roosevelt Dams would provide flood control,
new conservation space, and SOD. Confluence dam would be constructed for
regul atory storage purposes. Confl uencp. [lam woul d connect di rectly wi th t.he
Salt-Gila Aqueduct via a pumpin9 plant and canal. Under this plan, the
200-year flood ...lOul d be reduced to bet\veen 92,000 and 70,000 cfs and the
100-.vear flood to 55,000 to 50,000 at the airport. The CAP yield could be
increased by 163,000 af per year. Conceptual recreation plans include ne...!
recreation sites for Confluence, Cliff, and Roosevelt Dams.

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

New Waddell Dam would replace the existing Waddell Dam at Lake
Pleasart on the Agua Fria River (see Figure 1). It would he constructerJ for
regulatory storage and would provide dedicated operational flood control. New
Waddell would be connected to the CAP Granite Reef Aqueduct hy a canal .../ith a
pumping plant. The CAP water supply would be increased by 137,600 af per
year. Flood control, additional water conservation, and son would be
provided at Cliff and Roosevelt. This plan would reduce the ?OO-year flood at
the airport to 92,000 cfs anc the 100-yea r flood to 55,000 cfs. Conceptua 1
recreation plans include additional sites Clt New Waddell, Cliff, and
Roosevelt.

5. Plan 7: New ~Jaddell + Cliff + ~1odified Roosevelt + ~1odified

Stewart Mountain Dams (environment.al enhancement

This plan is the same as PlClr 6, but would be operated to
emphasize opportunities for environmental enhancement. A rOI"tion of the water
supply generated at Cliff, Roosevelt and New Waddell Dams would be used for
recreation and fish and ...:ildlife conservation. Due to system lnsses for these
purposes, the increase in CAP water supply is 114,000 af per year. Recreation
plans are the same as for Plan 6.
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6. PlaD '9: New Wacidell + Verde River Dams t·1odifications +
Modified Roosevelt + Modified Stewart Mountain Dams

New Waddell Dam and Reservoir would be constructed and operated
as in Plan 6. The CftP water supply would be increased by 115,500 af per year.
Flood control and additional water conservation would be provided at Roosevelt
Dam. Horseshoe and Bartlett Dams would be morlified for SOD purposes. This
plan would reduce the 200-year flood at the airport to 215,000 cfs and the
lOa-year flood to 170,000 cfs. Conceptual recreation plans include additional
sites at New Waddell and Roosevelt Reservoirs.

7. Plar8: NoCAVlCSAction

,The No Action alternative provides the baseline against which
all other plans are compared (future-without-the project). Vlith t.his option,
CP,P would be constructed, but no CAWCS regulatory storage or flood control
would be provided. SOD studies would, however, continue; SOD solutions may
differ from the Cliff/Roosevelt combination in CAWCS/SOD plans. Plan 8 also
includes the following assumptions: Twelve bridges in metropolitan Phoenix
would be constructed or modified by state and local governments to withstand
flows of 200,000 cfs. Floodplain management would occur, includin(]
enforcement of existing laws and regulations. Channelization around existing
facilities at the airport would be conducted. Limited channel clearing in the
Gila River would be undertaken. Flood warning systerls would be improved.
Several control facilities on area rivers would be constructed. A TefTlpe Rio
Salado Project would be implemented; the over8l1 Rio Salado concept was
assumed not to be developed because it is dependent upon upstream flood
control.

C. Comparative Analysis of Alternatives

Twenty-one evaluation cl'iteria were developed during the CAWCS Stage
III to provide a framework for determining which candidate plans were
approprii'lte for consideration as the proposed action. Although all of the
criteria were critical to the plan evaluation process, the CAWCS planning team
ident.ified the factors which most significantly discriminated among
alternatives, and aggregated them into the following categories: performance
(ability to meet CI\\'!CS objectives), economir.s, environmental impacts, sorial
impacts, and public acceptability. Performance o~ the plans has been
discussed in the earlier descriptior of alternatives. Public acceptability is
discussed below in Section D. The environmental, social, and economic impacts
of alternatives are presented in more detail in Chapter IV.

Table 2 provides a comparative display of the advantages anr,
disadvantages of each plan relative to the siClnificant eVclluation criterie,
identified by the CAWCS study t.eam.

As sho\tJn in Table 2, Plans 1, 3, 6, and 7 provide high levels of
flood protection and solve dam safety problems. Plans? and 9 also solve dam
safety problems but provides less flood protpction. Plan 8 does rot meet
objectives for flood protection, but it does provide for cont.inued studies to
develop a plan to make Salt and Verde River dams safR.
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Table 2 ,
COMPARATIVE EVALUATION OF PLANS .

Plan 8
(No CAWCS
action)

Plan 1

Plan 2

Plan 3

Plan 6
(Agency
proposed
action)

Plan 7

Aetvantages

No project-related cost
No project-related impacts to Fort McDowell

Indian Conununity
No project-related impacts to endangered

species, riparian habitat, or cuLtural
resources

Moderate public support

Relatively low cost
No impacts to Fort McDowell Indian

Commun i ty
High level of flood protection
Moderate increase in CAP yield
Solves dam safety problems
Moderate public support

Lowest cost oflall action plans
Solves dam safety problems
No impacts to Fort McDowell Indian

Community
Insignificant impacts to endangere~

species
Provides moderate increase in flood

protection

Highest increase in CAP yield
High level of flood protection
Significant increase in power revenues and

other economic benefits
Provides flexible CAP operations
Provides reliable water supply
Significant increase in lake recreation

Significant increase in CAP yield
High level of flood protection
Highest increase in power revenues and

other economic ben~fits

Provides reliable water supply
Provides flexible CAP operations
Significant increase in lake recreation
No impacts to Fort McDowell Indian

Commun i ty
Strong broad-based public support

Moderate increase in CAP yield
High level of flood protection
Significant increase in power revenues

and other economic benefits
Provides flexible CAP operations
Provides reliable water supply
Sig.nificant increase in lake recreation
~ovides opportunities for fish and

wildlife enhancement
Provides opportunities for development of

Salt River r~creation through Phoenix
No impacts to Fort McDowell Indian Community
Moderate public support

Disadvantages

No increased flood protection
No additional water supply beyond CAP

baseline
Significantly less power revenues than

regulatory storage plans
No flexibility in CA~ operations
Oem safety studies continue

Less reliaLle water supply than
regulatory storage pLans

Significantly l~ss power rev~nues and
other economic benefits than
regulatory storage plans

No flexibility in CAP operation
Adverse impacts to endangered

species, riparian habitat, and
cultural resources

Insignificant increase in CAP yield
Less reliable water supply than

regulatory storage plans
Minimal power revenues and other

economic benefits
No flexibility in CAP operations
Adverse impacts to riparian habitat

and cultural resources
Minimum public support

Highest cost of all action plans
Severe impacts to Fort McDowell

Indian Community
Severe impacts to endangered species,

riparian habitat, and cultural
resources

Severe impacts to stream recreation
Potential for reservoir eutrophication

and degradation of water quality
Highly controversial - divided public

support

High cost
Adverse i~pacts to endangered species

habitat and cultural resources*

High cost
Adverse impacts to endangered species,

riparian habitat, and cultural
resources

*.Jeopardy Biological Opinion under Section 7 of the Endangered Species Act was issued by the Fish and
Wildlife Service for the Proposed Action.



T~ble 2 (conlinueJ)

cmlPARATIVE EVALUATION OF PLANS

Advantages Disadvantages

---- ------ - ------------------------
I'lan 9 Provides reliable water supply

Significant increase in power revenue
and other economic benefits

~loderate increase in CAP yield
Sipnificant increases in lake

recreation
No impact~ to Fort McDowell Indian

Community
Red ced environmental impacts

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

Adverse impacts to cultural resources
High cost



Regulatory storage advantages are strongest with Plans 3, 6, and 7
because they include regulatory storage reservoirs to provide increased CAP
yield, added flexibility in the operation of CAP, and energy management
benefits. Plan 1 provides some increased yield because of water exchan~es but
does not have the flexibility or energy managewent benefits that are
associated with a reservoir. Mainly becausp. of energy management
opportunities associated with New Waddell Reservoir, Plan 6 provides the
highest annual economic benefits of any plan. Plflr. 8 does not meet project
objectives for regulatory storage.

Costs of the action alternatives in rank order from highest to
lowest are: Plan 3,6,7,9, 1, and 2. Plan 8 has no construction costs at
this time, but planning for dam safety would cont.inue and ultimately the
solution could involve dam construction.

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

Social impacts are primarily the consequences of relocation because
of land acquisition for dClms and reservoirs. The most severe social impacts
of relocation occur with Plan 3, I'Jhich would require the relocation of the
Fort McDowell Indian Community. No other plans would require the relocation
of the community. With all of the action plans, so~e residents who currently
live around the perimeter of Roosevelt Lake and a family who operate 0 ranch
near Horseshoe Dam on the Verde River would be required to relocate. Although
all action pli'ns require Roosevelt Lake relocations, Plan 2 requires the
fewest number of people to relocat.e.

Quantification of impacts is provided in Chapter IV, where the
impacts, effect~, and mitigation are summarized in Tables 4, 5, and 6.

D. The Proposed Action - Plan 6

P1Cl.n 6 has been selected as the agency proposed action for CA~JCS

because the plan meets project objectives, h2s strong public support, and does
not have many of the sevpre social and environmental impacts associated with
Plan 3. In particular, Plan 6 avoids impacts to the Fort. McDo\,lell Indian
Community while still provirlir.9 high performance for flood protection and CAP
regulatory storage. While Plans 1, 2, 7, and 9 also flvoid impacts to the Fort
McDowe 11 Commun ity, they do rr-t perform as "'Ie 11 as does Pl an 6. Pl an 9
reduces the impacts on riparian vegetation ard has less flood control
benefits.

o
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Strong, broad-based public support for Plan 6 was identified by the
CAwes public involvement program in Stage III, and included support of groups
who participated in public values assessment workshops, speakers at three
public meetings held in September 1981, comments received from response forms
in a CAWCS publication, the CA~KS Governor's Advisory Committee, ano the
Central Arizona W~ter Conservation District.

In October 1981, the CAWCS planning team participated in a
"tradeoff" meeting to review all available information on the alternatives and
to formulate recommendations. Alternatives were evaluated based on
performance, cost, economic benefits, public accertability, engineering
feasibility, environmental impacts, social impacts and implementability. As a
result of these analyses, the Arizona Projects Office of the Bureau of
Reclamation recommended that Plans 1, 3, and 6 were appropriate for
consideration as the proposed action. After reviewing the three recommended
plans, the Secretary of the Interior selected Plan 6 as the agency proposed
action in November 1981, citing the plan's high performance, public support,
and avoidance of impacts to the Fort McDowell Indian Community.

At the time of the Secretary's decision, both New and ~10difiec1

Roosevelt and Stewart t~ountain vlere included in the proposed action. After
technical analysis and public review, modified in both cases have been
selected as the option to be included in the proposed action.

III. AFFECTED ENVIRONMENT

A. General rescription of CAWCS Area Significant Resources

1. Biological Resources

Six resource factors within the CAWCS area have been identified
as having importance with respect to action-related impacts:

1. Riparian/Wetland Biotic Communities
2. Other Terrestrial Biotic Communities
3. Perennial Stream/Riverine Aquatic Communities
4. Reservoir Aouatic Communities (Lakes and

Lacustrine Communities)
5. Threatened and Endangered Plants and Wildlife
6. Management and Special Use Areas

t\creage and percent rarges of the major biotic communities
occurring in the CAWCS study area are shown in Table 3.

2. Water Duality

The water quality of lccal surface water sources in the CAHCS
area is measured by concentrations for 45 constiturnts including a number of
elements and compounds, fecal col iforrls , dissolved solids, aro phenolics, as
well as by measures of alkalinity, hardness, specific conductance, and sodium
absorntion ratio. Safe levels of some constituents are prescribed by law for

10



Table 3

ACREAGE AND PERCENT RAl~GE OF
BIOTIC COMMUNITIES IN CAWCS AREA

Biotic Community

Temperate Uplands

Acres
Percent of
Study Area

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

Riparian and Wetland Communities

including warm-temperate, tropical
subtropical, and riparian forests

Desert Uplands

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

Aquatic Communities

including lakes, rivers, and
reservoirs

Human Dominated Communities

including agricultural and
developed urban lands

11

1,167,000

59,000

5,957,000

75,000

1,318,000

13.6

.7

69.4

.9
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J
various water uses; the levels of water quality constituents in surface water
sources in the CA\~CS area vary considerably from season to season anel from one
source to another. These local sources could be either improved or degraded
by regulatory storage mixing.

3. Recreation

Significant water-related recreatio .. resources and facil ities
are described as either stream-oriented or reservoir-oriented. The
five-county region of Maricopa, Pima, Pinal, Gila, and Yavapai Counties was
defined as the affected area to assess recreation impacts of C/\vJCS plans.
Existing recreation resources and facilities in the five-county region include
over 9,000 campsites, 11,600 picnic sites, 51 improved sVlimming sites, 985
miles of fishable stream, 34 miles of stream suitable for tubing (river
floating), and 35,000 water surface acres suitable for boating.

4. Cultural Resources

Prehistoric resources in the CAWCS Clrea oate from the area's
occupation from about 11000 B.C. to the advert of recorded history in the
mid-1600s A.D. Some of the more signif~cant sitc~ in the study area reflrct
the highly-developed Hohokam tradition and culture, and present an opportunity
to examine different models for the development of complex social, political,
and agricultural systems. l.arger archaeological sites are popular tourist
attractions such as Tonto National Monument, Casa Grande National Morument,
and Pueblo Grande Museum.

Historic resources in the study area date from Arizona's
pre-territorial (to 1863) through territorial' and statehood (after 1912)
peri ods. Several of these sites, such as Theodore Roosevelt Dam, have been
recognized as nationally significant resources.

5. Social Resources

CAv!CS plans would affect the communities, individuals,
families, 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 of construction and reservoir irundation associated with
alternative action plans.

B. Description of Affected Site Areas

1. Modified Stewart Mountain SitE' Area

This site area is entirely included within the Confluence site
area, and is describe in Section 4.

2. Cliff Site Area

The Cliff Dam and Reservoir site area is located on the Verrle
River between Horseshoe and R2t'tlett Dams. All of the land within the Cliff
site area, with the exception of the K/\ Par:ch, is owned and managed l:1y the
U.S. Forest Service, Tonto National Forest.

] 2
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Significant biological resources include mature
cottonwood-willow and mesquite woodl ands, 20 mi 1es of fl owi ng stream with
associated native and introduced fish species, and a bald eagle
(Federal-listed endangered species) breeding area. Horseshoe Reservoir ard
the flowing stream are used for recreational activities.

Cultural resources within the Cliff site area include an
estimated 1,465 prehistoric sites composed of artifact scatters, pueblo sites,
and several special features such as trash mounds. Nine significant historic
sites include the Verde River Sheep 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 plans.
Approximately 130 acres of prime farmland are located at the KA Ranch.

3. Verde River Dams Modifications Site Area

The Verde River Dams Modifications Site Area includes all of
the Cliff site area and the Bartlett Dam and Reservoir area. All of the land
within the Verde River Dams Modifications Site with the exception of KA Ranch
is owned and managed by the u.s. Forest Service, Tonto ~!ational Forest.

Biological resources are the same as those of the Cliff site
area with the addition of 1 mile of flowing stream at Bartlett Reservoir, one
of Arizona's major sports fisheries, and an additional bald eagle breeding
area.

In addition to the cultural resources of the Cl iff site area,
an estimated 290 sites are predicted to be within the area surrounding
Bartlett Dam and Reservoir. There are three additional historic sites.

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

4. 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 National
Forest for recreation, grazing, and wildlife habitat.

Important biological resources include 15 miles of flowing
stream, self-sustaining fisheries, a bald eagle breeding area, a waterfo\'/l
refuge, and a managed wildlife area. Stream and lake recreational resources
and facilities are heavily used.

Cultural resources are estimc3ted to include 1,480 prehistoric
sites similar to sites found in the CAWeS area in general. Of 57 significant
historic sites, the nost important is Theodore Roosevelt Dam, a ~!ational

Historic Landmark.
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Four communities at Roosevelt Lake would be affected by CAWeS

alternatives. Some residents of Roosevelt Lake Estates, Rockhouse Farm,
Roosevelt Gardens East, and North Bay Fstates would be relocated under all
alternative action plans. Many of the residents of these communities are
retired and prefer to live in a rural setting.

5. Confluence Site Area

The Confluence site area is 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
communities. Private holdings include several residential communities such as
Fountain Hills.

Biological resources include important riparian and wetland
community types such as cottonwood-willow and mature mesquite forests, 31
miles of flowing stream with native and introduced fish species, 3 bald eagle
breeding areas and associated preferred habitat, Yuma clapper rail
(Federal-listed endangered species) end several species of Arizona special
status wildlife, and a cottonwood habitat rehabilitation site. The flowing
stream is used intensively for tubing, fishing, and other recreational
activities.

About 265 prehistoric sites are estimated to be present. These
are generally much 1Rrger than sites at the other affected site areas and
include 13 ball courts, features indicative of large villages. The most
significant historic site of 97 significant sites in the Confluence area is
Fort ~1cDowe11.

The Fort ~'1cDowell Indian Community would be affected by one
C,LI,HCS alternative. Residents of this Yavapai Irdian reservation' would be
relocated by darn corstruction. There are approxim2tely 400 residents in the
community, which is highly cohesive and maintains the traditional Yavapai
culture, religion, and customs. The reservation also contains
cornr;ercially-mined sand and gravel resources and approximately 680 acres of
prime farm 1and.

6. New Waddell Site Area

The New Hadde11 site area is located around Hadcie1l Dam and
Lake P1ecsant on the Agua Fria River approximately 45 milps northwest of
Phoenix. The land in the area is mainly controlled by state, federal, and
cnunty agencies.

Tulr~ Creek and Morgan City ~Iash are perennie1 streams in the
site arE:a. There are no special usC" and fTlanagement areas in the site area.
Recreatior n'sources and faril ities include Lake Pleasi1nt i1nc Lower Lake
P1eas2nt, both used intensively by area residents, mainly for sailing, fishin~

and motorboating. The lakes are withir Lake Pleasant Reqional Park.
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Cultural resources include an estimated 120 preh\1storic sites.
Eleven significant historic sites represertative of agricuhural, water
control, and transportation activities are present.

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

7. Downstream Area

For purposes of CAWCS analysis the area affected by flooding is
considered the Salt and Gila River floodplain from the Granite Reef Diversion
Dam through metropolitan Phoenix to Gillespie Dam. Areas downstream of
Waddell Dam on the A9ua Fria River were not included in this analysis but are
the subject of other flood control studies by the Corps of Engineers.

Biological resources in the downstream area include Yuma
clapper rail habitat, and state and federally-managed wildlife areBS.
The streams or lakes in the downstream area support various recreational uses,
including fishing and nature study. 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 dov.Jnstream area affected by flood control
provided by CAWCS alternatives are the cities of Mesa, Tempe, and Phoenix; the
Salt River Pima-Maricopa and Gila River Indian Communities and the Buckeye and
Holly Acres subdi vi s i on areas. Numerous infrastructure and transportation
networks and facilities are also located in the flood plain area.

IV. ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES

Tables 4, 5, and 6 provide a description of the environmental
consequences of the alternative plans, focusing on the significant resource
categories identified during scoping. These tables summarize the analysis in
a large number of CAWCS supporting documents, includin9 Stage III Methodology
for Envi rormenta 1 Qual i ty Assessment, Envi ronmenta 1 Impacts and Effects· of
Plans (7 vols.), Social Impacts and Effects of CAWCS Plans, and
Economics-Financial Supporting Document.

~. Methodology

1. Impact Assessment

The procedure for assessing impacts of the plans involved
aggrega.t i ng impacts of the elements (Cl iff, ~'ew;Modifi ed Roosevelt,
New;rv:od i fi ed Stewa rt ~1ountain, Confl L1ence, and New v·Jadde 11 Dams and Verde
River Dams ~1odifications) that compose the plans. The impact. assessment
methodology consisted of a serif'S of steps whereby environmental conditions
without the project were compared to conditions with the project. The
neasured difference betv/f'en the two conditi ons for a factor (i. e. ,
stream-oriented recreation) is the impact. The baseline condition without the
project is a projection of all the relevant environmental factors into the
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year 2000. This future-without condition would occur if there were no projec~

action and is therefore the condition <:.ssociated with Plan 8, the No Action
Alternative. The condition thClt would occur with each of the action
alternatives (Plans 1, 2, 3, 6, 7, and 9) was compared against this
future-without condition to arrive at the impact.

All aspects of prc,;ect action were considered in assessin~J

impacts, including construction, reservoir inundation,. operation/maintenance,
and secondary use.

2. Effects Evaluation

While the impact is the measured difference bet\.l/een
future-without and future-with conditions for a factor, the effect is the
interpretation of the significance of the impact. Effe.cts were determined on
the basis of the impact's direction (beneficial or adverse), duratinl1
(short-term or long-term), magnit'Jde (deqree of change), and the qual ity 0-=

the affected resource. Benefici21 effects indicate that the qual ity of thf~

resource is ir.lproved; adverse effects indicate the quality is rlegraded.
Depending on the characteristics of the impact, one of the follm.ring effect
levels has been assigned:

o

o

o

o

o

3.

Insignificant (I): small, ephemeral change, usually affecting il

low-quality resource

Significant Beneficial (SA): major improvement in a condition,
usually long-term and affecting a hiqh-quality resource

Beneficial Flag (BF): extraordinary beneficial change in i:

unique, protected, or very high-quality resource

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

Adverse Flag (AF): extraordinary adverse change in n urique,
protected, or very high-quality resource.

Mitigation

Mitigation measures shown on Tables 4 and 5 represen:
mitigation concepts which were developed for the impacts in each of thp
resource areas. These concepts are workable mitigation measures that could
reduce or avoid ifTlpacts if implemer t ec1. They are conceptual, rather than
specific, because they were developed to apply equally to impacts of an
plans. These conceptual measures were used for comparison purposes only.

After the selection of Plan 6 as the proposed action,
Reclamation has developed and is committed to a mitigation prnqram.
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B. Impacts and Effects of Alternatives

Six resource categories are shown in the tables presented in this
chapter, 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. Impacts to
these resources are not shown in the following tables, but are described in
the supporting documents EnvironmentAl Impacts and Effects of Plans, Volumes
1-7.

1. Environmental Consequences

Table 4 summarizes the environmental consequences of Plens 8,
1, 2, 3, 6, 7, and 9. Environmental impacts and effects are disp10yed for
significant resource factors, as are mitigation measures to reducE or avoid
impacts where impacts are adverse. The unmitigated and mitigated effects ere
shown, separated by a slash (unmitigated/mitigated).

2. Social Consequences

Table 5 displays the social impacts and effects of relocations
and of flood reduction. Where applicable, mitigation mea~lIres are described
and the unmitigated and mitigated effects are shown. Social impacts and
effects of plans are described in greater detail in the supporting document
Social Impacts and Effects of CAWCS Plans.

3. Economic Consequences

Economic costs and benefits of plans are shown in Table 6. The
benefits me~sure the provision of energy management (Plans 3, 6, 7, 9), flood
control (all plans), r-ecreation (Plans 1, 3, 6, 7, 9), water supply (all
plans), SOD (all plans). Details of the economic analysis are prf'sented in
Economics-Financial Supporting Document. Options for New or Modified
Roosevelt and Stewart Mountain Dams Rre displayed in Table 6. The
determination to modify existing dams or construct new dams will be b6sed upon
the results of stability analyses Rnd operations studies currently being

, 7
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conducted by Reclamation; the environmental and social impacts ann. effects of
new or modified structures are nearly identical and will not, therefore, be
considered in the determination.
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Table 4

SUMMARY OF ENVIRONMENTAL IMPACTS AND EFFECTS OF PLANS

e

......
cD

Factors/Measures

BIOLOGICAL RESOURCES

Threatened/Endangered
Plants and Wildlife

Loss of acres of pre
ferred habitat in
typical year (bald
eagle in all plans
and Yuma clapper
rail in Plan 3)

Number of bald eagle
breeding areas with
disrupted pr?duc
tivity as a result
of loss of stream
miles (see Perennial
Stream/Riverine
Communities factor)

Conceptual
Mitigation

Plan 8
CAWCS No Action

(Future Without Project)

+300
(2,260 acres in site
areas)

o
(5 breeding areas in
site areas, of which
3 most productive
are at Confluence; 6
breeding areas in
CAWCS area; 13
breeding areas in
southwestern U.S.)

Plan 1

-440

Establish
230 acres
preferred
habitat

Plan 2

-430

o

None proposed

Plan 3

-1,030

2

Establish
370 acres
preferred
habitat

Plan 6

-440

3

Section 7 reason
able and prudent
alternatives will
be implemented

Plan 7

-440

Establish
280 acres
preferred
habitat

Plan 9

-170

o

None proposed

Typical Year Unmitigated/
Mitigated Effect

Riparian/Wetland Biotic
Communities

Loss or gain of high
quality habitat in
typical year

Loss or gain of low
quality habitat in
typical year

Total loss or gain of
acres of habitat in
typical year

Conceptual
Mitigation

Typical Year Unmitigated/
Mitigated Effect (on high
quality habitat)

-2,260 (9,970 acres
in si te areas)

-90 (l,940 acres
in si te areas)

-2,350 (11,910 acres
in site areas)

SA/I

-930

+420

-510

Establish
480 acres of
high quality
habitat

SA/SA

I

-900

+860

-40

Establish
790 acres of
high quality
habitat

SA/SA

AF/AF

-3,330

+1 ,040

-2,290

Establish
1,060 acres of
high quality
habitat

AF/AF

SA/I

-1,140

+1,030

-110

Establish
1,060 acres of
high quality
habitat

SA/I

SA/I

-1,140

+1,020

-120

Establish
1,060 acres of
high quality
habitat

SA/SA

I

-740

+740

o

Establish
120 acres of
high quality
habitat

1/1



Factors/Measures

BIOLOGICAL RESOURCES Cont'd

Perennial Stream/
Riverine Communities

Loss of miles of
perennial stream in
typical year

Plan 8
CAWCS No Action

(Future Without Project)

o
(70 miles in site
areas; 137 miles
in CAWCS area)

Plan 1

-3

Table 4 (continued)

Plan 2

+1

Plan 3

-16

Plan 6

+1

Plan 7

-2

Plan 9

o

N
o

Change in flow
characteristics
of Salt and Verde
Rivers

Conceptual
Mitigation

Typical Year Unmitigated/
Mitigated Effect

Reservoir Aquatic
Communities

Gain or loss of sur
face acres of habitat
in typical year

No change
(on average, 106 days/
year < 50 cfs in Salt,
61 days/year < 50 cfs
in Verde)

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

No change

None proposed

I

+400

No change

None proposed

I

-360

No change

Stream losses
not mitigatable

AF/AF

+3,080

No change

None proposed

I

+1,900

Guaranteed
minimum flows
of 200 cfs
in Salt and
Verde

None proposed

SB

+3,690

No change

None Proposal

I

+1,770

Gain of guaranteed
minimum pool(s)

Drawdown rates greater
than 2 inches/day
dur in~ spawn ing
season

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

No change
(drawdown rates 1.3
in/day at Roosevelt,
9.2 in/day at
Horseshoe, 1.6 in/day
at Lake Pleasant)

o

4.6 in/day
at Cliff
(decrease
from current
condition)

o

9.2 in/day
at Cliff
(no change
from current
condition)

+1 minimum
pool at
Confluence

4.0 in/day
at Cliff and
2.6 in/day at
Confluence
(increase
over current
condition)

+1 minimum
pool at New
Waddell

4.0 in/day
at Cliff
and 4.7
in/day at
New Waddell
(increase
over current
condition)

+2 minimum
pools at Cliff and
New Waddell

4.5 in/day
at Cliff
and 4.7
in/day at
New Waddell
(increase
over current
condition)

o

4.7 ill/day
at Ne"
Waddell

spawning season
t.:')~CC?t1..~:ll

Mitigation
~!.:inG pa.-cposed Nvne propo3e~ P.ed.'..!ctio~ i~ d!'.a~·.'do~·m ~::.te£ t- ..... 2 i~/ d..1:; oJ •• ,....(,...,,..

""'·· ........ b

Typical Year Unmitigated/
Mitigated Effect

I I SA/SB SA/SB SA/BF SA/5B
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Plan 8
CAWCS No Action

Factors/Measures (Future Without Project)

WATER QUALITY

Constituents

Plan 1

e

Table 4 (continued)

Plan 2 Plan 3 Plan 6 Plan 7

e

Plan 9

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#l 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. None of the MCMWCD#l water

sources maintain Comparison of Changes in Average Verde treated for M&I uses.

quality independent Water Sourcesa River Concentrationsa Changes in Average MCMWCD#l

of CAP influence. (mg/l) (mg/l) Concentrationsa

CAP water known to Verde CAP Ca 42.5 to 61.4 (+44%) (mg/l)
have high levels of Ca 42.5 85.6 D Cd 0.00156 to 0.00100 (-36%) Ca 50.8 to 84.4 (+66%)

dissolved organics D Cd 0.00156 <0.000286 T Cd 0.00619 to 0.00550(-11%) D Cd <0.00300 to 0.000378(-87%)
T Cd 0.00619 <0.00462 T Fe 0.192 to 0.178 (-7%) T Cd <0.00150 to 0.00451 (+201%)
T Fe 0.192 0.159 Hard 212. to 268. (+26%) T Fe 2.04 to 0.223 (-89%)

Hard 212. 339. Na 30.4 to 64.0 (+111%) Hard 215. to 335. (+56%)

Na 30.5 107. D Pb 0.00300 to 0.00232(-23%) Na 37.8 to 105. (+178%)

D Pb 0.00300 0.00144 T Pb 0.0714 to 0.0580 (-19%) D Pb 0.00200 to 0.00146 (-27%)
T Pb 0.0714 0.0408 D Se 0.000750to 0.00174(+132%) T Pb 0.00425 to 0.0396 (+832%)
D Se 0.000750 <0.00300 T Se 0.000600to 0.00156(+160%) D Se <O.OOlDO to 0.00293 (+193%)

N T Se 0.000600 <0.00279 S04 52.9 to 165. (+212%) T Se <O.OOlDO to 0.00273 (+173%)
~ S04 52.9 309. TDS 314. to 493. (+57%) S04 85.0 to 301. (+254%)

TDS 314. 722. TDS 358. to 710. (+98%)

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.

After-mix maximum SRP concentrations
reach new highs for numerous constit
uents. All of SRP surface water
degraded and possible increased M&I
treatment costs with short-term
maximum CAP concentrations. Possible
changes in agricultural operation only
during period when Verde River water
is normally delivered. High dis
solved organic levels in CAP water
reach water treatment plants which
otherwise would receive only SRP
water.

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

Conceptual
Mitigation

Typical Year Unmitigated Effect

None proposed

I

Not
applicable

No effect

None proposed

, SA

None proposed

I

None proposed

I



Table 4 (continued)

Factors/Measures

WATER QUALITY Cont'd

Eutrophication

Plan 8
CAWCS No Action

(Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7 Plan 9

Potential for
eutrophic condi
tions to occur in
reservoirs which
store CAP Colorado
River water in CAWCS
study areab •

Conceptual
Mi tigation

No Colorado River
water storage
reservoir in study
area.

Same as Future Without Condition

------- Not applicable --------

Confluence Reservoir has high poten
tial for eutrophication with high
probability for blue-green algal
dominance. Probable aesthetic
impacts on Verde ar~ in most years.
Eutrophication provides potential
for increased levels of dissolved
organics in Confluence Reservoir
water.

Downstream impacts mitigatable with
different disinfection process for
SRP M&I water.

New Waddell Reservoir has low
to moderate potential for
eutrophication with no
projected problems

None pr oposed

Typical Year Unmitigated/
Pdtigated Effect

~ Salt Loading

--------- No Effect ---------- SA/I I I

Increased amount of
dissolved salts
imported in
Colorado River
wa te r.

Conceptual
Mitigation

Baseline CAP imports
average of 1,020,000
tons of dissolved
salts each year.

10.6% increase
in average
annual imported
salt volume.

None proposed

1. 6% increase
in average
annual imported
salt volume.

None proposed

16.2% increase in average annual
imported salt volume.

None proposed

13.3% increase
in average
annual imported
salt volume.

None proposed

11.3%
increase in
average
annual
imported
salt volume

None proposed

Typical Year Unmitigated/
Effect

I I I r I

aprefix D means dissolved fraction while T means total recoverable. All values shown rounded to three significant figures. Constituents shown on
this table were selected to show some significant impacts; a more complete list of constituents and their impacts is included in Chapter IVB2.

bEulrophlcacion pocencials were compuced uS1ng toe CanfieLd and ~acnman equations described in the USBR Technical Memorandum titled "Guidelines for
Studies of Potential Eutrophication" Denver, Co., 1981. Risk of eutrophication under normal operating conditions is based on phosphorus concentration
which is assumed uniform over the studied area.
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Table 4 (continued)

e

Factors/Measures

CULTURAL RESOURCES

Prehistoric Cultural
Resources

Plan 8
CAWCS No Action

(Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7 Plan 9

Number of sites
destroyed by construc
tion activities/total
number of sites
potentially affected
in dam site areas c

Acres of archaeological
deposits af fected

Effects Factor (for
total sites affected)d

° sites in
site areas)

° acres of
deposits in site
areas)

132/2,942

4,272

-5,760

72/2,942

4,272

-4,747

156/3,208

12,015

-14,665

158/3,062

4,374

-5,887

53/361)3

4688

-5456

Conceptual
Mi tigation

Avoiding resource; partial data recovery (e.g., mapping sites, collection of surface
artifacts, use of remote sensing techniques, test excavations, partial site excava
tions); site protection (e.g., fencing around site, policing, site monitoring,
enforcement of laws against vandalism). Complete mitigation of impacts not possible.

N
W

Unmi tiga ted/
Mitigated Effect

Historic Cultural
Resources

Number of sites destroy
ed by construction and
related activities/
total number of sites
potentially affected
in dam site areas c

Effects Factor (Range)d

°(l92 sites in
site areas)

AF/AF

29/64

-73 to -320

AF/AF

29/64

-173 to -370

AF/AF

73/90

-438 to -798

AF/AF

39/73

-225 to -422

AF/AF

36/67

-207 to -383

Conceptual
Mi tigation

Avoiding resource; partial data recovery; site protection; site documentation (e.g.,
recording surface architecture or structural features); additional historical research.

Roosevelt Dam and Verde
River Sheep Bridge impacts only
partially mitisable" "

Fort McDowell, Roosevelt
Dam, and Verde River
Sheep Bridge impacts only
?artially mitigable "

Roosevelt Dam and
Verde River sheep
Brid&e impacts only
partially mitigable

Roosevelt Dam
impacts only
partially
mitigable

Unmitiga ted/
Mitigated Effect

AF/AF AF/AF AF/AF AF/AF AF/AF

cAffected areas include all reservoir pool zones plus a secondary impact zone that extends apprOXimately 1 mile beyond the maximum water
surface elevation.

dThis factor incorporates both the quality of the resource and the severity of the impacts. See Stage III Methodology for Environmental
Quality Assessment (Dames & Moore, 1981) for details.



Factors/Measures

RECREATlON

Stream-Oriented
R",creation

Plan 8
CAWCS No Action

(Future Without Project)

Table 4 (continued)

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

""..,.

Net loss or gain of
miles of perennial
stream/loss of tubing
mil.es in typical year

Net loss or gain in
maximum annual recrea
tion days for stream
oriented activities
in typical year

Conceptual
Mitigation

Typical Year Unmitigated/
Mitigated Effect

Reservoir-Oriented
Recreation

Net loss or gain
in usable surface
acres in typical
year

Net loss or gain in
maximum annual recrea
tion days for reservoir
oriented activities in
typical year

0/0
(70 stream miles in
site areas; 986 miles
in 5-county region)

0/0
(2,280,000 stream
oriented recreation
days in site areas;
8,236,000 in
~-county region)

o
(16,600 acres in
site areas; 35,000
in 5-county region)

o
(822,000 reservoir
oriented recreation
days in site areas;
6,479,000 for 5-county
region)

-3/0

+5,850

None proposed

I

+683

+670,520

+l/O

+696

None proposed

I

-853

-48,647

-16/17

-1,504,802

Loss of stream
miles not
mi tigatable

AF/AF

+5,243

+3,537,383

+l/O

+7,992

None proposed

I

+4,222

+1 ,066,005

-2/0

+6,386

None proposed

I

+5,095

+1,085,873

0/0

a

None proposed

I

+4,233

+884,000

Conceptual
Mitigation

------------------------------- None proposed for this factor ----------------------------

Typical Year Unmitigated
Effect

S8 I S8 SB BF JJl
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Table 5

SUMMARY OF SOCIAL IMPACTS AND EFFECTS OF PLANS

e

N
(J1

Plan 8
---cAWcs No Action

(Future Without
the Project)

Relocation of Indian People

For 374 Fort McDowell Indian Community
residents:

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

Relocation of Non-Indian People

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

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

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

Flood Damage Reduction

For 46,560 people living in the flood
prone areas by the year 2000 (condi
tions occur with a 200-year flood of
275,000 cfs)

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

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

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

Damages to roads ~nd bridges
projected to be $15,800,000.
Transportation delay costs pro
jected to be $39,694,000. Air
and rail facility damages
projected to be $7,021,000.

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

Temporary delays in telephone
service.

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

Short- and long-term losses to
tourism.

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

No additional land available
for development.
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Plan 1

Relocation of Indian People

Same as Future-Without conditions.

Table 5 (continued)

Relocation of Non-Indian People

IMPACTS
For 347 Roosevelt Lake area residents:

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

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

UNMITIGATED/MITIGATED EFFECT:
SA/I

Flood Damage Reduction

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

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

Projected $602,000 in residential
property damage.

Temporary lifestyle disruption for
(l00 individuals; permanent life
style disruption for majority of
sequential disaster victims in
Holly Acres.

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

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

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

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

No significant disruption to
tourist trade.

Emergency costs would be below
$60,000.

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

MITIGATION:
Not required

UNMITIGATED EFFECT:
BF
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Plan 2

-
Relocation of Indian People

Same as Future-Without conditions.

e

Table 5 (continued)

Relocation of Non-Indian People

IMPACTS
For 247. Roosevelt Lake area residents:

Slight increase in incidence of physical
and mental health problems.
Substantial decrease in personal
automony.
Moderate decrease in satisfaction
with way of life.
Moderately reduced financial capacity.
Moderate decrease in informal support
networks.
Moderate decrease in community cohesion
and slight decrease in social organization.
Substantial decrease in potential for
sustained community viability.

MITIGATION:
Relocate only those people who live within
the 200-year flood pool, with no relocation
of people in the IDF area.

UNMITIGATED/MITIGATED EFFECT:
SA/No effect

e

Flood Damage Reduction

IMPACTS
For 46,56b people living in the flood
prone areas by the year 2000 (condi
tions occur with a reduction of 200
year flood to 157,000 cfs at airport):

Potential for inundation of approx
imately 525 individuals. Low prob
ability of flood-related deaths.

Projected $5,684,000 in residential
property damage.

Temporary lifestyle disruption for
525 individuals inundated; permanent
lifestyle disruption for many sequen
tial disaster victims in Holly Acres.

15 bridge crossings remain operable.
Closure of all dip crossings. Damages
to roads and bridge crossings total
ling )$5,000,000. No significant
delays in transportation.

Damages totaling $1,500,000 to
electrical transmission towers and
power lines. Approximately $80,000
in damages to sewage and wastewater
treatment plants.

Temporary delays in telephone
service in some areas. No delays
in delivery schedules of news
papers, mail, etc.

Business losses totalling
$6,977,000; majority of damages
to sand and gravel operations.

No significant disruption in tourist
trade.

Civil defense warning system fully
activated. Emergency costs in excess
of $505,000.

2,248 acres valued at $66,026,000
available for higher urban uses.

MITIGATION:
Not required.

UNMITIGATED EFFECT:
SB



Relocation of Indian People

Table J (continued)

Relocation of Non-Indian People Flood Damage Reduction

N
00

Plan 3 IMPACTS:
For 290 Fort McDowell Indian Community Impacts and effects same as Plan 1.
residents:

High incidence of physical and mental
health problems which ~s expected to
result in increased illness and
mortality.
Extreme decline in levels of personal
autonomy.
Extreme decrease in satisfaction with
way of life.
Substantial decrease in potential for
sustained financial self-sufficiency.
Substantial decrease in extended
family ties.
Substantial increase in incidences of
family problems.
Extreme decrease in community cohesion and
viability.
Substantial decrease in potential for
tribal economic self-sufficiency; sub
stantial increase in unemployment.
Extreme decrease in potential to
sustain Yavapai culture.

MITIGATION:
Relocate the entire community together.
Provide land of the highest available
quality contiguous to the reservation.
Monetary compensation should cover all
expenditures.
Provide for participation of the entire
community in all decisions and plans.
Provide a system for disseminating
information to residents.

UNMITIGATED/MITIGATED EFFECT:
AF/AF

Impacts and effects same as Plan 1.

Plan 6
(Agency Proposed
Act ion)

Plan 7

Same as Future-Without conditions.

Same as Future-Without conditions.

Impacts and effects same as Plan 1.

Impacts and effects same as Plan 1.

Impacts and effects same as Plan 1.

Impacts and effects same as Plan 1.
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Plan 9

-
Relocation of Indian People

Same as Future-Without conditions.

e

Table 5 (continued)

Relocation of Non-Indian People

Impacts and effects same as Plan 1.

e

Flood Damage Reduction

IMPACTS
For 46,560 people living in the flood
prone areas by the year 2000 (condi
tions occur with a reduction of 200
year flood to 215,000 cfs at airport):

Potential for inundation of >525
individuals. Low probability of
flood-related deaths.

Projected $18,954,000 in residential
property damage.

Temporary lifestyle disruption for
)525 individuals inundated; permanent
lifestyle disruption for many sequen
tial disaster victims in Holly Acres.

3 bridge crossings remain operable.
Closure of all dip crossings. Damage
to roads and bridge crossings total
ling $9,100,000. Significant delay
in transportation.

Damages totalling $4,800,000 to
electrical transmission towers and
power lines. Greater than $135,000
in damages to sewage and wastewater
treatment plants.

Temporary delays in telephone
service in some areas. Delays
in delivery schedules of newspapers,
mail, etc.

Business losses totalling $21,761,000;
majority of damages to sand and
gravel operations.

Short-term disruption in tourist trada.

Civil defense warning system fully
activated. Emergency costs in
excess of $809,000

MITIGATION:
Not required.

UNMITIGATED EFFECT:
B



Table 6

SUMMARY OF ECONOMIC COSTS AND BENEFITS OF PLANS

Total Construction Total Annual Total Annual Net Economic
Plan Cost ($ Range)a Cost ($ Range)a Benefi ts ($) Benefits ($ Range)a

ECONOYJCS

Plan 8 (No CAWCS Action) 0 0 0 0

Plan 1 694,940,000 58,060,000 89,040,000 30,980,000
to to to

874,230,000 71,300,000 17,740,000

Plan 2b 541,570,000 41,870,000 53,310,000 11 ,440,000
to to to

627,460,000 48,210,000 5,100,000

Plan 3 1, 116,250,000 93,970,000 125,970,000 32,000,000
to to to

1,295,540,000 107,200,000 18,770,000
w
...:>

Plan 6 (Agency Proposed Action) 978,430,000 82,710,000 174,290,000 91,580,000
to to to

1,157,720,000 95,940,000 78,350,000

Plan 7 same as Plan 6 same as Plan 6 168,160,000 85,450,000
to

72,220,00U

Plan 9 931,790,000 76,030,000 143,089,000 53,829,000
to to to

1,111,080,000 89,260,000 60,169,000

aCosts range from Modified Roosevelt/Modified Stewart Mountain options to New Roosevelt/New Stewart Mountain options.
Net economic benefits correspond to these options. Costs of plans would be allocated among several funding sources;
for this analysis 2 sources were assumed: Reclamation Safety of Dams Act and Colorado River Basin Project Act.

bNew Roosevelt is not included in Plan 2.
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I. PURPOSE AND NEED FOR THE ACTION

A. Background

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

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

To achieve compl iance with the National Envi ronmental Pol icy Act
(NEPA) of 1969, an overall EIS was filed for the entire CAP on September 26,
1972 (U.S. Bureau of Reclamation, 1972). This statement committed the Bureau
of Reclamation (Reclamation) to prepare individual site-specific EIS's for
major features of the CAP. Since that time six final EIS's have been filed by
Reclamation for individual features of the project: Havasu Intake Channel,
Havasu Pumping Plant, Buckskin 110untains Tunnel (January 1973); Granite Reef
Aqueduct (January 1974); Granite Reef Aqueduct Transmission System (August
1975); Salt-Gila Aqueduct (r~ovember 1979); Tucson Aqueduct Phase A (July
1982); and Water Allocations and Water Service Contracting (norch 1982).
These features of the CAP are either completed or are under construction.
Remaining authorized features of the CAP, in addition to the Regulatory
Storage Division, that are in the planning stage are Tucson Aqueduct Phase B,
Hooker Dam or a suitable alternative, Indian Distribution System, and Buttes
Dam and Reservoir.

The seven alternative plans for the CAP regulatory Storage Division
described in detail in this EIS address regulatory storage of Central Arizona
Project water and flood control of the Salt and Gila Rivers through the
metropolitan Phoenix area. The EIS also described concurrent and coincident
aspects of the Safety of Dams (SOD) program. The 1978 Reclamation Safety of
Dams Act (P.L. 95-578) directs the Secretary of the Interior to preserve the
structural safety of Reclamation dams and related facilities by performing
modifications that may be reasonably required. Since the construction and
operation of the CAP Regulatory 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 evaluated in the CAWCS planning
process which provide for the authorized Regulatory Storage Division and
include means to insure the structural safety of Reclamation dams operated by
the Salt River Pl'oject (SRP). Based on the development and ranking of
preliminary plans, six "candidate" plans in the draft EIS, including a CAWCS
"no action" alternative, were identified. A seventh plan \Vas included in this
document in response to public comments received on the Draft EIS.



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

B. Geographic Setting

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

Water in the study area comes from four major streams and their
tributaries supplemented by ground water. These streams are the Salt, Verde,
Gila, and Agua Fria Rivers. Several dams are located on these rivers
including six Salt River Project-operated dams on the Salt and Verde Rivers
\'Jhich impound water for distribution to municipal, residential, and
agri cultura 1 users. The SRP-operated dams are Federa 11y owned. Waddell Dam
on the Agua Fria River, stores water for agricultural use by r~aricopa County
Municipal Water Conservation District #1 (MCMWCD#I), the owner and operator of
the facil ity.

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

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

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

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

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

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

3. To provi de for the structural safety of exi sti ng Bureau of
Reclamation dams on the Salt and Verde Rivers.

In addition to these major project purposes, several planning
objectives '.'Jere adopted to aid in developing and evaluating plans. These
included, among other things, opportunities for fish and wildlife enhancement,
potential for recreational development and enhancement, opportunities for
hydroe 1ectri c power producti on, opportunities to improve the management and
protection of open space and the potential for mUlti-purpose projects such as
the Rio Salado concept, and protection of unique archaeological and historical
resources in the CAWCS study area. These objectives are addressed either in
the design of the alternative plans or in initiatives for impact mitigation.

D. Need

1. Regu 1atory Storage

Construction of regulatory storage unit for CAP water would
improve the operating flexibil ity and efficiency of the CAP and would allow
the importation of greater quantities of Colorado River water in years when it
is available. Without regulatory storage capacity, the CAP system could be
operated only in direct response to demand. The demand for water is greatest
during the summer and during the daytime hours. If regulatory storage space
is available, water could be pumped and stored, irrespective of demand, during
off-peak periods for delivery during peak periods.

A major advantage of flexible operation of the CAP system is
more efficient energy management. With regulatory storage, water could be
pumped during off-peak periods (for example, at night or during the winter)
when energy is less valuable. The benefit resulting from this energy
management would be the ability to use surplus power not needed for CAP
pumping to meet peak loads of other power producers, such as utility companies
(see Economics-Financial Supporting Document, USBR, 1982d).

Regulatory storage would increase the efficiency (increase
water yield) of the CAP system during years when the local rivers have
surpluses or the Colorado River supplies are above normal, and during possible
interruptions in the system such as pOvJer failures. In the event of the
latter occurrences, water from regulatory storage could continue to be
delivered to at least part of the system. During the supply surpluses,

3



regulatory storage would allow for storage and use of water which would
otherwise be spilled and wasted.

2. Flood Control

Flooding of the Salt and Gila Rivers has been a problem in the
Phoenix metropolitan area since its early settlement. Most recently, a series
of floods caused substantial damages in the form of income losses, emergency
costs, and property damage. Severe impacts on transportation and on people
living in the flood zone also resulted. r~onetary damages resulting from the
February 1978 floods were estimated at $31 million, with damages from the
December 1978 and February 1980 floods set at $46 mi 11 i on and $64 mi 11 ion,
respectively (U.S. Army Corps of Engineers, 1979a,b; 1981a). These floods
created strong public and private-sector demand for flood control on the Salt
River.

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

3. Dam Safety

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

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

4



I

!...--
I
I

I

SCALE

KEY TO MAP

FIGURE 1-1
CAWCS STUDY AREA

/

_._._._ •• CAWCS STUDY AREA BOUNDARY

---- CENTRAL ARIZONA. PROJECT AOUEDUCT
EXISTING DAMS

-v/
-----v SUPERIORWILLIAMS A.F B

BUCKHORN

q. GRANnE REEF
\~<,; I DIVERSION DAM

~Al T q. \

u ......."""
\
\
\
\
\ '"\ ,.,.~

\",A~~
\

(>0<"'.,.
\ .,.

\
"CoO",
(>t>~

\ """"" ...
\'.....,

o GilBERT

\ L.. ,

Ak-CHIH "'OIAN
RESERVATION

---.,.-.....,.-..•.._- .•-...-..•.

I

r
GILA BENO

GILLESPIE DAM

I
I
I . ---_.

i _~-~ '~

i_ --- ~_.-.'.'._.'.'.'.'.-.'•.. '.'.'.'.'.'.'.'.'.1.-._..•'.'.--'._._.'_'_._I...__~~~'-~~~_~~~~ -_.w._.-
I

~__~:___ f

__r - i,~:'~~~~~~.~~:~'l.'ONJ ! ~\ /'
~ I I v~// \

I--'---~"'" , " !.._.•~~-~.::~:_. '.-.-.-._.'.-.'.'.'.-.'.

./
GRANITE REEF AQUEDUCT ./- /----'- ~ ./_1"""- '" _/--1- "-_./"

I
I

~_'.t_....._....._...__.._._._....._. ,_..
I

:~----~~--~~-
I

! -------_ ..
!-----

-----!/ I

I
I
I

I



II. ALTERNATIVES INCLUDING

THE PROPOSED ACTION



II. ALTERNATIVES INCLUDING THE PROPOSED ACTION

A. Alternatives Eliminated from Further Study

The CAWCS was initiated in July 1978 to develop and evaluate
alternatives 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 the Bureau of Reclamation dams on the
Salt and Verde Rivers was also included as a major objective of theCAWCS.

•

o

o

o

Three sites were screened primarily for flood control on the Verde River:
New Horseshoe Dam Cliff Dam which would be located 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 environmental· impact. However, the cost for New Bartlett was
over twice that of other elements. Cliff Dam was comparable to New
Horseshoe in cost and better in terms of environmental impact.
Therefore, Cliff Dam was selected for use in forming systems.

The two sites that were investigated for flood control and/or regulatory
storage' at the Salt/Verde confluence wereConfl uence Dam and New Granite
Reef Dam, 4 miles downstream. New Granite Reef Dam was eliminated
because geology and cost significantly favored the Confluence site, while
environmental and social impacts were essentially the same at both sites.
Three channelization elements were studied: channels on the Salt River,
levees on the Salt and Gila Rivers, and greenbelt areas constructed with
the Salt River levee system. The screening indicated that the elements
were similar except for cost. On the basis of cost, levees were selected
for forming systems.
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Table 11-1

STAGE I RESULTS OF ELEMENT EVALUATION

Purpose Further Study

Element

VERDE RIVER
Tangle Creek
Modified Horseshoe
Cliff
New Bartlett

Flood Control

o
o
o
o

CAP Storage

o
o
o
o

Warranted

o
o
o

Unwarranted

o

0"1

SALT RIVER
Carrizo Creek
Klondike Buttes
Modified Roosevelt
Coon Bluff
Confluence
Granite Reef
Rio Salado Low Dams

AGUA FRIA RIVER
Lake Pleasant
New Waddell
.Agua Fria Siphon
Calderwood Butte
North Phoenix Dams (for CAP)

GILA RIVER, SANTA ROSA WASH
Coolidge
Florence
Buttes
Tat Momolikot
Painted Rock Reservoir

0

0

00

0

00

00

0

0

0

0

0

0

0

0

0

0

0

o

o
o

o
o

o
o
o

o
o

o

o

o
o
o

o

o
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Table 11-1 (Continued)

Purpose Further Study

e

Element Flood Control CAP Storage Warranted Unwarranted

CHANNELS
Granite Reef to Country Club 0

Country Club to 35th Ave. 0

35th Ave. to Gillespie Dam 0

LEVEES
Granite Reef to Country Club 0

Country Club to 35th Ave. 0
--..J 35th Ave. to Salt-Gila Confluence 0

Salt-Gila Confluence to 0

Gillespie Dam

CHANNEL CLEARING 0

WATER EXCHANGE ~ITH SRP 0

SRP REREGULATION 0

NONSTRUCTURAL MEASURES 0

GROUNDWATER RECHARGE 0 0

NO ACTION

o

o

o

o

o

o

o

o

o

o

o

o

o



o Several sites not located on the Salt or Verde River were considered
primarily for regulatory storage: New \vaddell Dam on the Agua Fria
River, use of existing storage in Lake Pleasant behind the existing
Waddell Dam on the Agua Fria River, Buttes Dam on the Gila River,
Florence Dam on the Gila River and Tat Momolikot Dam - an existing flood
control dam on Santa Rosa Wash. The analysis showed that on the basis of
site suitability, cost and environmental/social impact, sites on the Agua
Fria River were preferred; therefore, the elements on the Gila River and
Santa Rosa Wash were el iminated. Comparison of New Waddell and Lake
Pleasant storage indicated that while Lake Pleasant storage was less
costly and had 1ess envi ronmenta1 impact, New Waddell was preferred on
the bas is of better regul atory storage performance and the potenti alto
provide other benefits such as recreation and incidental flood control.

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

During Stage II, the feasibility of modifying existing R00sevelt Dam was
questionable. As a result, New Roosevelt Dam was added for flood control,
SOD, and CAP storage on the Salt River. A New Stewart Mountain Dam was also
added, for the same purposes.

The remaining elements were combined into 13 systems which provided 1)
SALT OR VERDE RIVER CONTROL: 2) SALT AND VERDE RIVER CONTROL; 3) DOWNSTREAM
PROTECTION; 4) a combination of upstream control and downstream protection; 5)
LIMITED STRUCTURAL (taki ng advantage of exi sti ng structures); or 6).
nonstructura1 flood damage reducti on measures. The "No Acti on" alternati ve
was included as well. The Stage II systems are displayed in Table 11-3. 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:

o

o

o

Large levees were eliminated due to excessive cost and the lack of
positive environmental/social benefits to offset the high cost. However,
the option to use small, local levees where justified was retained.

Underground storage was eliminated because of difficult operation
associated with institutional and legal problems and because of energy
dependency. However, ground water recharge was retained as possible
mitigation for SRP Reregulation water losses and also as a possible
method of conserving flood waters.

Water exchange with the existing SRP dams for regulatory storage was
eliminated on the basis of low performance, increased dam safety risks,
and potential adverse environmental/social impact. However, the option
was retained to exchange water with SRP if new water conservation space
was provided in upstream reservoirs.

8
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Table II-2

STAGE II RESULTS OF SCREENING FOR COMPETING ELEMENTS

Purpose Further Study

e

Element Flood Control CAP Storage Warranted Unwarranted

VERDE RIVER
New Horseshoe Dam 0 0 0

Cliff Dam 0 0 0

New Bartlett Dam 0 0 0

SALT RIVER
New/Enlarged Roosevelt Dam 0 0 0

New Stewart Mountain Dama 0 0 0

CONFLUENCE
Confluence Dam 0 0 0

Granite Reef Dam 0 0 0
~

SRP REREGULATION 0 0

CHANNELIZATION
Channels 0 0

Levees 0 0

Phoenix Greenbelt 0 0

NONSTRUCTURAL MEASURES 0 0

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

Lake Pleasant Storage 0 0

Buttes Dam 0 0

Florence Dam ·0 0

Tat Momolikot Dam 0 0

UNDERGROUND STORAGE/
GROUNDWATER RECHARGE 0 0

WATER EXCHANGE ~HTH SRP 0 0

NO ACTION 0

~ultipurpose



Table II-3

STAGE II SYSTEMS

CONCEPT I SALT OR VERDE CONTROL

IA Cliff Dam
IB Enlarged/New Roosevelt Dam
IC New Stewart Mountain Dama

CONCEPT 2 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 Dama + New Waddell Dam

CONCEPT 3 DOWNSTREAM

3 Phoenix Levee + Gila Levee + New Waddell Dam

CONCEPT 4 UPSTREAM/DOWNSTREAM

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

CONCEPT 5 LIMITED STRUCTURAL

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

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

CONCEPT 6 NONSTRUCTURAL MEASURES

6 Nonsttuctural Flood Damage Reduction Measures + SRP Exchange'

~ultipurpose
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3. Stage III Alternatives

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

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

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

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

o

o

o

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

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

SRPReregulation was eliminated because, with Cliff and New Roosevelt
Dams as the CAWCS dam safety solution, incidental flood control at a
level comparable to SRP Reregulation could .be obtained without the
i nstituti ona1 problems and water loss associ ated with dedi cati ng flood
control space in existing SRP Dams.
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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 Roosevelt + Reconstructed Stewart Mountain Dams

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

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

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

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

New Waddell + Cliff + New/Nodified Roosevelt + Reconstructed Stewart
Mountain Dams

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

CAWCS No Action and continued SOD studies

In September 1981, Plans 4 and 5 were eliminated from consideration
because the benefits derived from the plans were not sufficient to offset
their high cost and adverse social and environmental impacts. A more detailed
discussion of plan development and selection is contained in Plan Formulation
Su ortin Document (USBR, 1982g), and is also presented in Reclamation's
Stage III Report USSR, 1982i).

B. Alternatives Analyzed in Detail

During the first part of Stage III plans 1, 2, 3, 6, 7, and 8 were
analyzed in detail. In October 1981, the CAWCS Governor's Advisory Committee,
representing the interests of affected communities, environmental 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.

Reclamation concluded that Plans 1, 3, and 6 were appropriate for
consideration as the proposed action, because 1) they had moderate to high
1eve1s of performance for flood control, regul atory 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 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. .

12



Subsequently, Reclamation 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
construction has not been determined, i.t was decided to include descriptions
of both New and Modified Stewart Mountain Dam in the EIS. Consequently, both
the Modified and New Stewart Mountain Dam appear in all candidate plans.

A determi nat ion has not yet been made whether to reconstruct the
existing Roosevelt Dam or to construct a new dam to provide flood control for
the Salt River; therefore, both New and Modified Roosevelt Dam appear in the
EIS in all action plans except Plan 2. Plan 2isa SOD-only plan which
provides no dedicated flood control or regulatory storage space. Designs for
Roosevelt Dam indicate that the existing dam can be raised to elevation 2,185
feet to accomplish dam safety objectives (surcharge space for the Inflow
Des i gn Flood (I OF) ) • New Roosevelt Dam or a 1arger Mod ifi ed Roosevelt Dam
would be required in plans which contain dedicated flood control space at
RooseveIt La ke.

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

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

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

All plans, except the No Action alternative, and Plan 9 share common
components. These are Cliff, New/Modified Roosevelt, and New/Modified Stewart
Mountain Dams. Cliff and New/Modified Roosevelt Dams would be the same
structure in Plans 1, 3, 6, and 7; they differ significantly in Plan 2 (SOD
only). NeW/Modified Stewart Mountain Dam would be the same in all plans.
Details of ciam and rese~"voir designs can be found in Designs and Estimates
Supporting Document (USBR, 1982e). For purposes of brevity in the EIS, Cliff,
Roosevelt, and Stewart Mountain Dams are described once and referenced in
plans in which they are the same.
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1. Major Project-Related Activities

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

a. Construction Activities

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

Lands would be acquired by the federal government (as
required) at each site for the dam, spillway, canals or aqueducts, power
plant, pumping plant, borrow areas, waste areas, construction staging areas,
recreation sites, access roads, land within the reservoir area to the top of
the flood surcharge pool. Land acquisition and any required relocations of
people and facilities would occur in accordance with Public Law 91-646, the
Uniform Relocation Assistance and Land Acquisition Policies Act of 1970. This
act also covers any relocations of homes or businesses that would be
necessary. Relocation compensation would be either monetary or by
replacement-in-kind. The government would acquire in fee an area which would
be to the top of the surcharge (IDF) pool of the reservoir. Lands within the
IDF area but above normal pool levels could be leased for agricultural or
grazing purposes. Lands which are above the maximum storage pool (MSP) and
which are not leased for these purposes or set aside for recreation purposes
would be unaffected by the project construction and would remain in a natural
state except for possible infrequent inundation by floodwater.

There would be permanent site modification from the
constructi on of the dam, spi 11 way , power faci 1ities, recreati on facil ities,
and access roads. These areas would be subject to removal of vegetation,
excavation, possible blasting, and heavy vehicular traffic. Vegetation within
the conservation pool would be cleared, piled, and burned onsite. Vegetation
within the flood pool would not require modification, except where access to
the conservation pool was necessary.

The borrow areas, waste areas, construction staging areas,
and haul road areas would be temporarily modified. Haul roads would be 30
feet wide, requiring a 60-foot-wide right-of-way; access roads would be 24
feet wide requiring a 30 foot right-of-way. All construction areas and haul
roads not converted to access roads and not ultimately within the reservoir
would be returned to natural grade and revegetated upon completion of
construction. Construction and installation of transmission towers for the
new transmission lines would cause minimal site disturbance. Chain link
fencing would be installed on both sides of reversible canals upon completion
of construction. Natural drainage may be modified to bypass the open canal.
Construction areas outside of the fenced area would be graded and revegetated.

14
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Table 11-4
CONSTRUCTION IMPACT AREASa

------------~-----------------------
_. -- CAP Verde River Dams

Cliff Roosevelt Stewart Mountain Confluence New Waddell Pumping Plant Modifications
Plans 1,3,6&7 Plan 2 Plans 1,3;6,7,9 Plan 2 Plans 1,2,3,6,7,9 Plan 3 pians 6,7,9 Plans 1,6.7.9

-·-----I,Di-;; -9--

Modified New

Units

Total Area Within Acres 14,246 10,970 29,854 27,391 -- -- 12,975 12,680 -- 6.880
Take Line (IDF area)

Total Area of Dam Site Acres 110 110 15 15 10 20 110 150 -- 70
(Includes detached
spillways and outlets)

Total Area for New Pump Acres -- -- -- -- -- -- -- -- 5.0
Station

Total Length of New Canal/ Miles -- -- -- -- -- -- 3.2 4.8 0.2
Aqueduct (200 foot
righ t-of-way)

Total Length of New Miles -- -- 0.6 0.6 -- -- 4.4 1.5 b
Transmissio~ Lines (200~

foot easement)

Total Area of Construction Acres 89 89 56 56 9 9 40 37 c 10
Related Sites (includes

..... offices, storage areas,
on maintenance areas, and

parking for heavy equip-
ment and automobiles

Total Area of Borrow Pits Acres 2,080 2,080 680 680 -- -- 1,250 1,872 -- 20

Total Length of New Haul Miles -- -- 8.8 8.8 -- -- 3.3 2.6
Roads (60-foot ROW)

Total Length of New ROW Miles 16.3 3.4 12.3 -- -- -- 8.0 6.6
for Access Roads (3D-foot
ROW, length.does not
include ROW for existing
roads)

Total Length of Relocated Miles -- -- 2.5d d -- -- 9.2
Road

aSizes of construction areas were estimated for purposes of this impact assessment. All lengths and areas refer to impacts as shown on the
respective Site Maps in the map pockets.

bTransmission line would be installed along the aqueduct ROW.

cConstruction related sites would be included in pump station area.

dSome minor relocation of State Routes 88 and 188 would also be required and is not included here.



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

b. Operation Activities

Operational activities primarily concern reservoir filling
and use. Reservoir levels can vary from minimum conservation and regulatory
storage pools to the maximum Inflow Design Flood (IDF) pool due to highly
variable year-to-year runoff of central Arizona rivers. To anchor the
operational impact assessment, a IIrepresentativell pool was nee.ded. In
response to this need for assessing likely impacts, a IItypical-yearll scenario
was developed from elevation-duration curves based on Reclamation's operation
studies for each reservoir included in the CAWCS plans. The typical-year pool
fluctuates during a year because of seasonal inflow and demand; this annual
fluctuation provides the basis for analyzing impacts of regular variation in
water elevations. Reservoir elevation levels, associated volume and acreages,
and percent of time the reservoirs are expected to fill to the various levels
are given in Appendix C. Pool levels are shown on the plates that depict the
reservoirs for the elements (see the map pocket at the back of the draft EIS.
The pools shown are the typical-year high and low pools, the maximum storage
pool (~1SP), the 200-year flood pool, and the IDF pool. The MSP is the pool
that includes conservation storage and/or CAP regulatory storage. The other
pools are self-explanatory or have been defined.

2. Plan 8: No CAWCS Action

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

o

o

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

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

o

o

o

o

o

o

o

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 Modified 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 is contained in Safety of Dams Supporting
Document (USBR, 1982c).

Twelve bridges on the Salt and Gila Rivers would withstand flows of up to
200,000 cubic feet per second (cfs) after proposed construction or
modification. None would be large enough to remain open should larger
floods such as the 200-year flood (275,000 cfs) occur. The new bri dges
would eliminate much of the traffic disruption which now results during
floods.

Buttes Dam and reservoir is an authorized feature of the CAP and would be
constructed. Studies are underway to determine if this dam or a suitable
alternative should be implemented. The purposes of this feature could
include development of Gila River water for CAP water supply, and flood
control and/or sediment control for the Gila River valley below
Ashurst-Hayden Diversion Dam. Other CAP features which would be
constructed are the Granite Reef Aqueduct, Salt-Gil a Aqueduct, Tucson
Aqueduct, and Hooker Damora suitable alternative.

Floodplain management is assumed, including enforcement of existing laws
and regulations. No existing structures in the flood plain would be
abandoned, but new structures in IOO-year flood plain fringes would be
floodproofed to protect against a laO-year flood.

The City of Phoenix would construct an interim lOa-year flood channel in
the Salt River near Sky Harbor Airport. The channel would protect the
runways against damages similar to those which have occurred in the past.
The channel is, however, an interim protection plan and would have a
limited life because the present airport expansion plans include adding
another runway south of the existing south runway.

Limited channel clearing along the Salt and Gila River from 91st Avenue
to Gillespie Dam would be completed by the Flood Control District of
Maricopa County. The clearing would ultimately be 1,000 feet wide and
would be regularly maintained. This channel clearing program is an
interim (25-year) measure to provi de increased flood protecti on until
upstream flood cODtrol is provided.

Flood warning systems maintained by, and coordinated among, the State of
Arizona, Salt River Project, and the Flood Control District of Maricopa
County would be continued and improved.

Non-CAWCS flood control facilities including New River, Cave Buttes, and
Adobe Dams, several Soil Conservation Service dams, and Indian Bend Wash
would be completed.

17



o

o

The U.S. Forest Service Cottonwood Recovery Program would be implemented
on the Verde River to improve wildlife habitat.

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

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

This plan consists of construction of Cliff Dam on the Verde
River and New or ~lodified Roosevelt Dam on the Salt River to provide flood
control, additional water conservati"on, hydropower, recreation and dam safety,
and New or Modified Stewart r'lountain Dam on the Salt River for dam safety
purposes. The general location of the structures is shown in Figure II-I.

This plan would provide 170,000 af of new water conservation
space at Cliff Dam and would use one half of the sediment pool at Roosevelt
Lake to increase the average annual amount of available CAP water (CAP yield)
by 107,000 af/yr. Projected average annual CAP water yield for this plan is
1,113,000 af/yr.

Sufficient flood control space would be provided to control the
200-year event (275,000 cfs) to a flow of 92,000 cfs measured at Sky Harbor
International Airport, and the 100-year event (215,000 cfs) to 55,000 cfs at
the airport. In Plan 1, and in all other plans, these target flows represent
flows which are expected to occur at the designated location under 200-year or
100-year flood conditi ons. Shoul d events 1arger than the 200-year flood
occur, flows in the river would be higher than the target flow. Flows lower
than the target flow could occur in the river in events smaller than a
100-year flood because water would be released from the dams as soon as the
dedicated flood control space begins to fill. Additionally, flows could occur
if a storm occurred on the watershed downstream of the flood control
structures.

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 limited potential for energy
management.

Water supply, hydropower capacity, and recreation facilities at the
existing Roosevelt and Stewart ~Iountain 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 sites, the existing dams would be breached. All action plans,
including Plan 1, require relocation of some residents living around Roosevelt
Lake. On the VerdeRi ver, Horseshoe Dam woul d be breached, and the storage
replaced in Cliff Reservoir. The recreation facilities and dam tender
facil ities at Horseshoe Dam would be inundated. These facil Hies would be
replaced at the new dam. The ranch below Horseshoe Dam (KA Ranch) would also
be inundated, requiring relocation of the residents.
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Design information on dams and related features included in Plan 1
is displayed in Table II-5. Total construction cost of Plan 1 would be
between $694;940,000 and $874,230,000 depending upon whether new or modified
Roosevelt and Stewart Mountain Dams are constructed.

a. Cliff Dam and Reservoir

Cliff Dam and Reservoir would be located on the Verde
River about 6 miles downstream from the existing Horseshoe Dam. The site area
delineated for impact assessment purposes includes approximately 52,800 acres.
Most of the land required for the project is currently under Federal
ownership.

Cliff Dam would be an embankment (earthfill/rockfill,
etc.) structure and would include flood and water supply' outlet works. All
releases would be to the Verde River channel.

Conceptual Recreation Plans have been developed by the
U.S. Army Corps of Engineers and Reclamation fora" reservoirs included in
alternative plans. Details of these recreation plans are described in
Recreation Planning Supporting Document (USSR, 1982f). Recreation sites at
Cliff Reservoir in Plans 1, 3, 6, and 7 include four sites totaling 332,5
acres.

Plate 1 ("Cliff Site - Plan 111) in the map pocket in the
back of the Draft EIS shows. the locations of the dam, spillway, reservoir
area, recreation sites, borrow and waste areas, construction staging areas,
and roads. The pla,te also shows the various pool levels of the reservoir
including the maximum storage pool (MSP), the 200-year flood pool, the IDF
level, and the typical-year high and typical-year low pools.

(1) Construction Considerations

A temporary Reclamation construction field office
would be installed at the construction related site near the dam. The
construction contractor would also be expected to establish temporary
construction offices in the same location. These offices together with
storage and parking would require about 90 acres.

Local transportation would not be affected by the
construction of Cliff Dam. The existing road to Horseshoe Dam would serve for
access to the site area. A new 4.5 mile-long access road would connect the
existing road to the dam site. Haul roads for the earth materials for the dam
would be limited to the borrow areas .
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Table II-S

DESIGN DETAILS - PLAN 1

CLIFF DAM

DAM STRUCTURE:
Height
Crest Length
Embankment Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

APPURTENANT WORKS:
Hydroelectric Powerplant
Pumping Plant

Service Outlet
Flood Outlet:

Capacity in Flood Pool
Capacity at MWSa

Reversible Canal:
Capacity
Length

STORAGE ALLOCATION:

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

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

none
1,600 cfs combined for Cliff and

Roosevelt (located at
Granite Reef)

4,000 cfs

25,000 cfs
36,000 cfs
none

Conservation:
Streambed
Sediment
Inactive
Replacement

New Conservation
Flood Control
Surcharge
Dam Crest

Incremental
Storage

(af)

o
41,300

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

20

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

0 0 1,810
41,300 Varies Varies

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

2,148



TABLE 11-5 (Continued)

ROOSEVELT DAM

replace existing existing plant
capacity remains

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

11,000 cfs 11,000 cfs
•••••• spillway to be used as flood outlet ••••••

DAM STRUCTURE:
Height
Crest Length
Concrete Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

APPURTENANT WORKS:
Hydroelectric Powerplant

Pumping Plant

Service Outlet
Flood Outlet:

Capacity in Flood Pool
Capacity at MWSa

Reversible Canal:
Capacity
Length

STORAGE ALLOCATION:

New

299 feet
1,250 feet
340,000 cubic yards

(gated)
200 feet
90 feet
150,000 cfs

none
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Modified

299 feet
1,220 feet
300,000 cubic yards

(gated)
200 feet
90 feet
150,000 ds

none



TABLE 11-5 (Continued)

STEWART MOUNTAIN DAM

New Modified
(same as existing)

DAH STRUC TURE :
Height
Crest Length
Concrete Dam Volume

118 feet
1,300 feet
130,0~0 cubic yards

116 feet
1,260 feet
130,000 cubic yards

SPILLWAY:
Crest Length
Head
Capacity

Existing
270 feet
27 feet
123,000 cfs

Auxiliary
150 feet
37 feet
87,000 cfs

Existing
270 feet
27 feet
123,000 cfs

Auxiliary
150 feet
37 feet
87,000 cfs

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

Capacity in Flood Pool
Capacity at MWSa

Reversible Canal:
Capacity
Length

STORAGE ALLOCATION:

replace existing capacity
none
4,000 cfs
none

none

existing plant remains
none
4,000 cfs
none

none

Conservation:
Streambed
Sediment
Inactive
Replacement

New Conservation
Flood Control
Surcharge
Dam Crest

aMaximum Water Storage

Incremental
Storage
(af)

o

69,800

22

Total
Storage
(af)

o

69,800

Surface
Area

(acres)

o

1,254

Elevation
(feet)

1,417

1,529

1,533
1,535



Earthen materials for the embankment construction
would be obtained from the borrow areas in the vicinity of the dam. Any
concrete required during construction would be produced at a batch plant
located at the site. Any other materials would be delivered to the site over
the access road. Any waste material would be hauled to approved existing
disposal sites or buried in the reservoir area according to construction
speci fi cati ons. All di sposa1s wi 11 be approved by the Arizona Department of
Hea lth Servi ces.

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

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

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

The CAP Granite Reef Aqueduct would not be directly
connected to Cliff Reservoir. CAP storage space in Cliff Reservoir would be
created lion paper II by exchange with the SRP system. When CAP demand is 1ess
than the flnw in the aqueduct, excess CAP water could be delivered to SRP
users in lieu of releases from SRP storage, with an equal amount of SRP water
credited to CAP and retained in storage in the new Cliff Reservoir. When CAP
demand exceeds the flow in the aqueduct, the stored water could be delivered
to CAP users through SRP facilities or to the CAP aqueduct for delivery to
downstream CAP users.
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To deliver water from Cliff Reservoir to the CAP
system, the water would be allowed to flow downstream to a point above Granite
Reef Diversion Dam where it would be pumped up to the CAP aqueduct through a
1,000-foot-long connection capable of conveying a flow of approximately 1,600
cfs. A new transmission line would connect the pumping plant with the
existing CAP power system. These facilities are shown on Plate 2 ("Nt~w CAP
Pumping Facilities") in the map pocket at the back of the draft EIS.

The operation of this exchange would alter the
historic flow regime in the Verde River below Bartlett Dam. Currently, flows
typi ca Ily average 425 cfs and usually range between 50 cfs and 1,450 cfs;
tlOWever, there are as many as 60 days per year, in the early winter, when no
flow occurs in the river. Under Cliff Dam operation, flow in the Verde would
be reduced during the months of November through mid-March, while maintaining
a minimum of 50 cfs. During the months of April to September there would be
increased flow in the Verde River with a maximum increase of 300 to 350 cfs
over future-without-the-project flowrates during the months of July and
August; however, at no time would the Verde River flow be stopped to optimize
water exchange operations.

(3) Cliff Dam Flood Control Operation

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

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

If the water surface elevation at either or both of
the reservoirs is greater than or equal to the maximum conservation storage
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
woul d be apporti oned between C1Hf and Roosevelt Reservoi rs because it is
desirable to keep the percentage of available flood control space in each
reservoir approximately equal. The releases from the individual reservoirs
would be prorated according to the total dedicated flood control space in the
reservoir, as well as the percentage of that flood control space available.
However, the maximum release from either reservoir would be held to 25,000
(~fs .
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If the water surface rises above the top of the
designated 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
earthquake 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 recreat-jon plan.
Locations of the dam, spillway, reservoir area, power transmission facilities,
recreation sites, borrow and waste areas, construction staging areas, roads,
and pool levels al~e shown on Plate 3 ("Roosevelt Site - Plans L 3, 6, 7") in
the map pocket at the end of the Draft EIS. Typical-year low and high pools
are not shown because both are below the MSP level of the existing Roosevelt
Lake as shown on the plate.

The differences between New and Modified Roosevelt 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
reservoir, but the alternative dam modifications might require drawdown if
construction occurs during years of high runoff on the watershed.

Existing recreation facilities at Roosevelt Lak~ would be
replaced with ten new and expanded recreation sites covering 638 acres in
Plans 1, 3, 6, 7, and 9 (see USBR, 1982f).

(I) Modified Roosevelt Dam

Modification of existing Roosevelt Dam would include
increasing the dam's height approximately 59 feet to provide additional
sediment storage, flood storage space, and surcharge space for the IDF beyond
the existing storage allocations. The storage allocations and elevations
would be the same for the modified or the new dam. r~odifications would take
approximately 3-1/2 years to complete.

The section added to the dam would be concrete,
either with or without rock facing to match the existing dam. Removal of the
existing dam down to elevation 2,100 is anticipated. Construction would
include modifications to the dam, spillways, and access bridges. The existing
tool house towers at each end of the dam would be left intact. The existing
spillways would be removed and reconstructed with a total maximum capacity of
150,000 cfs. Spillway capacity would be as low as 92,000 cfs depending on the
results of ongoing design studies. Some rock excavation would be required in
the upstream and downstream spillway channels. Concrete work would be
required for the spillway chutes and walls. The access bridges at either end
of the dam woul d be removed and reconstructed. An a1ternati ve means of
routing traffic would be required; a permanent or temporary br'idge upstream of
the dam is an option.

25



There would be drawdown of the reservoir during
various stages of the construction. A preliminary construction schedule calls
for the reservoir to be drawndown to elevation 2,100 feet from about August to
February during each year of construction. Between October and January during
the second year of construction the drawdown would be to elevation 2,065 feet
for modifications to the low elevation concrete works.

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

(2) New Roosevelt Dam

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

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

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

A hydroe 1ectri c powerpl ant woul d be constructed at
the base of the new dam, replacing the power plant at the existing dam. A new
transmission line would be required to connect to existing lines.

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

A temporary Reclamation construction field office
would be installed at the construction-related site near the dam. The
contractor would also be expected to establish temporary construction. offices
in the same location. These offices together with storage and parking would
require about 60 acres.

The existing road to Roosevelt Dam (State Route 188)
would serve for access to the dam site. Approximately 8.8 miles of new haul
road would be required to connect the borrow sites to the existing roads.

Concrete aggregate for the construction of the new
dam or modification of the existing dam would be obtained from the designated
borrow areas. The concrete waul d be batched at the dam site or at the
construction-related site and delivered to the dam site by truck or pipeline.
All other construction materials would be delivered over the access roads.

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

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

There will be a heavy volume of construction vehicles
in the vicinity of the dam site and this may reduce the effective flow of
local traffic. If the existing dam is raised, a new bridge would be opened to
traffic before dam construction starts. If a new dam is co'nstructed, 'the
existing dam would continue to handle local traffic throughout the
construction period.

Normal releases through the existing dam would not be
affected by the dam modifications. Releases from the existing dam would have
to be di verted through the new dam constructi on site. Thi s waul d requi re
temporary construction of an earthen coffer dam and a pipeline until the new
dam's low-level outlets were operational and the dam was completed to an
elevation high enough to divert water through the outlets.

All existing services and facilities would be
rilaintained throughout. the construction period. For those facil ities which
would be replaced after the construction period, the new facilities would
become operational before the existing facilities are taken out of operation.

(4) Roosevelt Dam Water Supply Operation

The new dam would be. operated in the same manner as
existing Roosevelt Dam has been operated. Natural runoff would be collected
through late summer and released downstream when storage volume becomes
available in the downstream reservoirs. The typical-year fluctuation, would be
23 feet.
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During the life of the project, an average of
one-half of the sediment pool (134,000 af) could be used for water storage
purposes, providing new conservation space.

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

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

(1) Modified Stewart Mountain Dam

Modification of the existing Stewart r~ountain Dam
would consist of construction of an auxiliary spillway located on the right
abutment of the dam. The spillway, with a crest elevation of 1,496 feet,
would be a gated concrete structure with a capacity of 87,000 cfs. The total
capacity of the existing and auxiliary spillways combined would be 210,000
cfs.

During construction of the auxiliary spillway, earth
and rock would be excavated at the site and disposed of in Saguaro Lake,
reducing its capacity by about 300 af. Spillway construction material would
be acquired from one or more Reclamation approved commercial sources shown on
Plate 4. These materials would be hauled to the site using Bush Highway
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and/or Highway 87 (Beeline Highway). Neither highway would be closed for
construction purposes. Approximately 2 years would be required to build the
auxi 1i ary spi llway.

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

(2) New Stewart Mountain Dam

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

Construction activities for the new dam and spillway
would be similar to those described above for the spillway alone. In addition
to the spillway excavation, about 140,000 additional cubic yards of earth and
rock would be excavated and disposed of during construction (total of 510,000
cubic yards). This material would be wasted in the reservoir, causing an
additional loss of 90 acre-feet in stot'age capacity (total of 390 acre-feet).
Approximately 4 years would be required for construction of the new dam and
spi 11 way .

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

(3) Construction Considerations

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

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

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

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

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

This plan limits construction to that necessary for dam safety
purposes. The plan consists of construction of Cliff Dam on the Verde River,
Roosevelt Dam on the Salt River, and Stewart Mountain Dam on the Salt River
for dam safety purposes, and nonstructura1 fl ood damage reducti on measures
downstream. The general location of structures in Plan 2 is shown on Figure
11-2.

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

Under this plan, incidental flood control provided by the use
of the surcharge space at Cliff and Roosevelt Dams (no dedicated flood control
space) would reduce the 200-year flood to 157,000 cfs, measured at Sky Harbor
Airport, and the 100-year flood to 150,000 cfs at the airport. Because of
this lower level of flood control, nonstructural flood damage reduction
measures may be requi red downstream (see Nonstructura1 Supporti ng Document,
USBR, 1982a). These measures, however, would be local actions implemented
with local funds.

The hydrologic safety problems at the existing Salt and Verde
River dams within the SRP system would be alleviated by the Plan 2 actions.
Because this plan was developed with the objective of limiting construction
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and minimizing environmental and social impacts, hydropower and additional
recreational facilities would not be provided, except for replacement of
existing facilities. Horseshoe Dam would be breached and the storage
relocated in Cliff Reservoir. Existing water supply, hydropower, and
recreation facilities at Roosevelt and Stewart Mountain Dams would be
maintained at the sites. New Roosevelt Dam is not included as an option in
Plan 2 because existing Roosevelt Dam can be raised to elevation 2,185 feet to
provide surcharge space for the Inflow Design Flood and solve dam safety
problems.

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

a. Cliff Dam and Reservoir

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

No Conceptual Recreation Plan has been developed for this
safety of dams element in Plan 2. Affected recreation facilities in the site
area would be replaced in-kind.

(1) Cliff Dam Water Supply Operation

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

(2) Cliff Dam Flood Operation and Safety of Dams

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

b. Modified Roosevelt Dam and Reservoir

In Plan 2, Modified Roosevelt Dam would be smaller than in
Plan 1. The dam, spillway, reservo·ir area, power transmission facilities,
borrow and ItJaste areas, construction staging areas, roads, and pool levels
(except typical-year) al~e shown on Plate 6 ("Roosevelt Site - Plan 2") at the
end of the Draft EIS .
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TABLE 11-6

DESIGN DETAILS - PLAN za

CLIFF DAM

DAM STRUCTURE:
Height
Crest Length
Embankment Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

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

Capacity at Top of
Conservation

Capacity at MWSb
, Reversible Canal:

Capacity
Length

STORAGE ALLOCATION:

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

(ungated)
125 feet
44 feet
131,000 cfs

none
none
4,000 cfs

37,500 cfs
55,000 cfs
none

Conservation:
Streambed
Sediment
Inactive
Replacement
New Conservation

Flood Control
Surcharge
Dam Crest

Incremental
Storage
(af)

o
5,000

139,000

1,022,000

32

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

0 0 1,810
5,000 Varies Varies

144,000 2,912 1,952

1,166,000 10,970 2,104
2,109



TABLE 11-6 (Continued)

DAM STRUCTURE:
Height
Crest Length
Concrete Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

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

Capacity at Top of
Conservation

Capacity at MWS
Reversible Canal:

Capacity
Length

ROOSEVELT DAM

Modified (no New Roosevelt
in Plan 2)

283 feet
1,210 feet
250,000 cubic yards

200 feet
70 feet
150,000 cfs

existing plant remains
300 cfs
11,000 cfs

STORAGE ALLOCATION:
Incremental

Storage
(af)

Total
Storage
(af)

Surface
Area

(acres)
Elevation
(feet)

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

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

aStewart Mountain Dam same as Plan 1
bMaximum Water Storage
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Varies

2,147
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With Plan 2, no Conceptual Recreation Plan has been
developed for this safety of dams element. Affected recreation 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 development of approximately 16,000 af/yr of Salt River
water. There would be no direct connection between the CAP Granite Reef
Aqueduct and Roosevelt Lake. The Roosevelt water yield would be delivered to
CAP users in the SRP service area through the existing SRP canals. Roosevelt
Dam and Reservoir would be operated in the same way that the existing dam and
reservoir have been operated.

(2) Roosevelt Dam Flood Operation and Safety of Dams

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

c. New/Modified Stewart Mountain Dam

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

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

In Plan 3, Cliff Dam on the Verde River and Roosevelt Dam on
the Salt River would be constructed for flood control, additional water
conservation, hydropower, and SOD. Confluence Dam would be constructed at the
confluence of the Salt and Verde Rivers to provide CAP regulatory storage.
Stewart Mountain Dam would be constructed on the Salt River for SOD only. The
general location of the structures in Plan 3 is shown on Figure 11-3.

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

Sufficient flood control space would be provided at Cliff and
Roosevelt to control the 200-year flood to between 70,000 and 92,000 cfs at
Sky Harbor Ai rport, and the 100-year flood to 50,000 cfs at the ai rport;
routing floodwaters through Confluence Reservoir may provide some additional
reduction in flows compared to other plans. This plan would alleviate the
hydrologic safety problems at the existing Salt and Verde River dams within
the SRP system.
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Plan 3 would provide the potential for additional hydropower
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-7. Total construction cost of Plan 3 would be
between $1,116,250,000 and $1,295,540,000 depending upon whether new or
modified dams are constructed.

a. Confluence Dam and Reservoir

Confluence Dam and Reservoir would be located at the
confluence of the Salt and Verde Rivers, about 3.5 miles upstream of the
existing Granite Reef Diversion Dam. 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 Plate 7
("Confluence Site - Plan 3") in the map pocket at the end of the Draft EIS.
Land requirement for the project, as well as necessary easements and
ri ghts-of-way, woul d be acqui red by the Federal government. Approximately
8,295 acres would be purchased from the Fort ~kDowell Indiar Reservation and
],164 acres from the Salt River Indian Reservation. The land needed for the
reversible canal and transmission line is already government owned.

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 connected to the Salt-Gila
Aqueduct. A minimum pool would be maintained in Confluence Reservoir for fish
and wildlife enhancement and recreation.

A new hydroelectric powerplant would be constructed at the
base of the dam. A new transmission line would connect the powerplant and the
pump-generation facility to the CAP power transmission system. The new
reservoir would back water up on the face of the existinq Stewart Mountain Dam
and thi s coul d cause damage to the power pl ant, outl et works, spi 11 way , and
the dam. Modifications would be made to these facilities to prevent damages
unless Stewart Mountain Dam was replaced for dam safety purposes. In this
plan, New Stewart Mountain Dam would be designed to be compatible with the
Confluence Dam.

On the Fort ~1cDowell Indian Reservation, facil ities that
would be inundated and require relocation would include churches, community
and commercial buildings, utilities, roads, irrigation facilities and housing.
Five miles of the Bush Highway would bp. inundated requiring the construction
of 3.4 miles of new road. The inundation of 2.5 milE'S of State Highway 87
would require the construction of 5.8 miles of road and a new bridge over the
Verde River. The Heber-Tp.no stock crossing trail at Blue Point Bridge on the
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TABLE II-7

DESIGN DETAILS - PLAN 3a

CONFLUENCE DAM

DAM STRUCTURE:
Height
Crest Length
Embankment Volume

SPILLWAY:
Crest Length
Head
Capacity

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

(ungated)
520 feet
26 feet
240,000 cfs

STORAGE ALLOCATION:

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

Capacity in Flood Pool
Capacity at MWSb

Reversible Canal:
Capacity
Length

Conservation:
Streambed
Sediment
Inactive
Replacement

Regulatory Storage
Flood Control
Surcharge
Dam Crest

Incremental
Storage
(af)

°50,000
7,000

300,000

279,000

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

3,000 cfs
4 miles

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

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

357,000 8,853 1,431

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

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

Recreation plans for the Confluence site have been
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 facilties are included as part of this plan for the Fort tkDowell
Indian Reservation lands. Eight recreation sites would cover 454 acres and
include picnicking, boating, camping, hiking, equestrain, and swimming
facil it i es.

(1) Construction Considerations

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

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

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

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

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

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

(2) Confluence Dam Water Supply Operation

The regulatory storage pool would begin filling
whenever the demand for CAP water is less than the flow in the Granite Reef
Aqueduct. The regu 1atory storage poo1 wou 1d conta i n the mos t wa ter in the
late spring, and would be nearly empty from late summ,er to late fall when it
starts filling again. Typical-year fluctuation would be 46 feet.

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

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

(3) Confluence Dam Flood Operation

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

b. Cliff Dam and Reservoir

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

(1) Cliff Dam Water Supply Operation

Cliff Dam would be operated for water supply similar
to the operation described under Plan 1. However, in Plan 3, no water
exchanges would occur, and water captured in the new conservation space at the
Cliff Reservoir would be delivered to Confluence Reservoir from which it could
be pumped to the Salt-Gila Aqueduct. Typical-year water fluctuations would
also differ from those in Plan 1 and would be 48 feet.
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(2) Cliff Dam Flood Control Operation

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

c. New/Modified Roosevelt Dam and Reservoir

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

(1) Roosevelt Dam Water Supply Operation

~Jater supply operations at Roosevelt Dam would be
similar to those 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 wat~r 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 Plate 4.

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

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

This plan would provide 660,000 af of regulatory storage space
at New Wadde 1"1 Reservoi r, 170,000 af of new conservati on space at Cl iff
Reservoir, and would use one half of the sediment pool at Roosevelt Lake to
increase CAP yield by 137,600 af/yr. Projected average annual CAP water yield
for this plan is 1,172,000 af/yr.

Sufficient flood control space would be provided to control the
200-year Salt/Verde Kiver noad event to a flow of 92,000 cfs at Sky Harbor
Airport, and the laO-year event to 55,000 cfs at the airport. This plan would
also alleviate the hydrologic safety problems at the existing Salt and Verde
River dams within the SRP system, and would provide the potential for
additional hydropower and recreation.
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Cliff, /Roosevelt, and Stewart Mountain Dams would be as
described in Plan 1.' Water storage capacity and recreation facilities at
existing Waddell Dam'would be replaced at the new reservoir.

Design information on the dams and related features included in
this plan is displayed in Table 11-8. Total construction cost of Plan 6 would
be between ,$978,430,000 and $1,157,720,000 dependi ng upon whether new or
modified dams are constructed.

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, pumping/generating facility, and transmission
facilities, as well as roads, borrow areas, areas for other
construction-rel ated activiti es, recreati on sites, and pool 1eve1s are shown
on Pl ate 9 C'New ~Jadde 11 Si te - Pl an 6 and 7") in the map pocket at the p.nd of
the Draft EIS. 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 maximum storage pool 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 a
gated or ungated spillway. Discharges from the spillway would occur only in
events in excess of a 200-year flood, and would be to the Morgan City Wash
which flows into the Agua Fria River about 3/4 mile downstream of the new dam
location. Incidental flood control of the Agua Fria River would be provided
through the operation of the conservation pool.

Two water supply outlet works would be part of the dam.
Mari copa County Muni ci pa 1 Water Conservati or Di stri ct #1 (MCM~lCD#I) presently
uses water storage in Lake Pleasant. One service outlet would be required for
MCMWCD#1 releases to Lower Lake Pleasant, which would be reduced in area from
75 acres to 40 acres as a result of the project. The water woul d then be
diverted into the existing Beardsley Canal. The other service outlet would be
to a reversible canal which would connect the Granite Reef Aqueduct to the
base of the dam.

A minimum pool would be maintained for fisheries and
recreation. Four recreation sites are proposed for New \~addell Dam. These
include a total of 270 acres and are all located on the west side of the
reservoir.

Lower Lake Pleasant would be drained during the
construction period. The existing Waddell Dam would contro'l normal flows in
the river during construction. The contractor would first devise a means of
diverti ng any rel eases from the exi sti ng dam and also of maki nq MCMWDC#1
deliveries to the Beardsley Canal while the new dam is under construction.
When construction of the new dam is completed, the existing dam would then be
partially breached by removing approximately the top third of the dam and then
removing a small section down to the top of the existing sediment pool to

40



- e e

..,
FIGURE II-4

~ SEDIMENT/ REPLACEMENT

~ NEW CONSERVATION/REGULATOR
~ STORAGE

811 FLOOD CONTROL

o SURCHARGE

,
"'AIRPORT

SKY HARBOR (PHOENIX)

~
",,;o

""0

~~ .

~~'=\\ L
\)~-----
r-.~

RI~ER INDIAN

S"~~SERV"TION .-IV£"
'~I
I "" IIS" __~

r J
r

)
j
NEW WADDELL

Of
...J

~

=:::::J

CAP Y/£LD
FLOOD CONTROL

200- YEAR at AIRPORT

100- YEAR at AIRPORT

/37,6004'f/.y,..

92,OOOcf.

'5,OOOcf,

PLAN 6
NEW WADDELL + CLIFF +

ROOSEVELT +
" STEWART MOUNTAIN DAM J



TABLE II-8

DESIGN DETAILS - PLAN 6
(Agency Proposed Action)a

NEW WADDELL DAM

DAM STRUCTURE:
Height
Crest Length
Embankment Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

APPURTENANT WORKS:
Pumping/Generating Facility

Hydroelectric Powerplant
Service Outlet
Flood Outlet:

Capacity in Flood Pool
Capacity at MWSb

Reversible Canal:
Capacity
Length

STORAGE ALLOCATION:

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

500 feet
26 feet
250,000 cfs

3,000 cfs (29.6 MW power
production)

none
600 cfs

none

3,000 cfs
5 miles

Conservation:
Streambed
Sediment
Inactive (minimum)
Replacement

Regulatory Storage
Flood Control
Surcharge
Dam Crest

Incremental
Storage

(af)

°68,800
5,000
157,600
660,000

297,200

Total Surface
Storage Area Elevation

(af) (acres) (feet)

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

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

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

(1)- Construction Considerations

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

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

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

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

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

All normal flows in the river would be controlled by
the existing dam. Any service releases from the existing dam would be passed
through the new dam site in a temporary pipe until the new dam1s service
outlets are completed and the new dam is raised to an elevation high enough to
direct water through the outlets.

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

(2) New Waddell Dam Water Supply Operation

The regulatory storage pool would allow the maximum
pumping of Colorado River water through the Granite Reef Aqueduct to New
Waddell Dam over the six-month winter season (October to March). The
regulatory storage pool would be 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
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from the regulatory storage pool to supplement the aqueduct flow being
imported at a low, uniform rate. Typical-year fluctuation would be 123 feet,
compared to a future-without-project fluctuation of approximately 20 feet.

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

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

The potential exists to produce additional
hydroelectric power at New Waddell Dam through a pump-back storage facility
which would cycle water between the reservoir and Lower Lake Pleasant on a
daily basis. While such a facility is not included in Reclamation1s design
for New Waddell, pump generation could be added to the dam by other
governmental agencies or utility companies. Applications and plans to include
pump-back storage at the dam would require separate environmental review and
compliance by any agency proposing to install such a facility.

(3) New Waddell Dam Flood Operation

New ~Jaddell Reservoir would not include year-round
dedication of flood control space. However, Bureau studies of flood control
potential at New Waddell Dam showed that substantial flood control on the Agua
Fria River could be achieved through operation of the reservoir. Studies have
shown that if the reservoir surface remains at or below an elevation of 1,694
feet rather than the maximum elevation of 1,702 feet, releases during the
200-year flood would remain below a target flow of 25,000 cfs. New \~addell

Dam would be operated to maintain the water surface elevation below 1,694 feet
except when there is low probability of storms occurring, generally during the
period from March through June of each year. With this operational regime the
annual probability of damaging releases from a 20D-year flood is reduced to
.0001. .

b. Cliff Dam and Reservoir

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

c. New/Modified Roosevelt Dam and Reservoir

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

Stewart Mountain Dam would be as described in Plan 1.

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

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

This plan provides for a minimum pool at Cliff Reservoir as
we 11 as at New Waddell for fi sh and wil dl ife enhancement and recreati on
purposes. Typical-year fluctuation would be 39 feet. This is shown on Plate
10 ("Cliff Site - Plan ]'I) in the map pocket at the end of the Draft EIS.

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

8. Pl an 9: New Waddell + Roosevelt + Stewart r10unta i n Dams +
Verde River Dams Modifications

This plan would consist of constructing New Waddell Dam on the
Agua Fria River for regulatory storage purposes. Roosevelt Darn on the Salt
River would be modified for flood control, additional water conservation, and
safety of dams purposes. Stewart Mountain Dam on the Salt River would be
replaced or modified for SOD only. Bartlett Dam on the Verde River would be
raised 27 feet and an auxiliary spillway would be added for SOD purposes. A
spi llway woul d also be added at Horseshoe Dam on the Verde Ri ver for SOD
purposes. The general location of the structures is shown on Figure 1I-5.

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

Roosevelt Dam would have sufficient flood control space
available to control the 200-year Salt/Verde River flood event to a flow of
215,000 cfs at Sky Harbor Airport, and the 100-year event to 170,000 cfs at
the airport. This plan would also alleviate the hydrologic safety problems at
the existing Salt and Verde River Dams within the SRP system, and would
provide the potential for additional hydropower and recreation.
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TABLE 1I-9

DESIGN DETAILS - PLAN 7a

CLIFF DAM

DAM STRUCTURE:
Height
Crest Length
Embankment Dam Volume

SPILLWAY:
Crest Length
Head
Capacity

APPURTENANT WORKS:
Pumping Plant (combined for

Cliff and Roosevelt)
Service Outlet
Flood Outlet:

Capacity in Flood Pool
Capacity at MWSb

STORAGE ALLOCATION:

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

(ungated)
125 feet
47 feet
150,000 cis

1,000 cis
4,000 cis

25,000 cis
36,000 cfs

Conservation:
Streambed
Sediment
Inactive
Replacement

New Conservation
Flood Control
Surcharge
Dam Crest

Incremental
Storage
(af)

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

Total
Storage

(af)

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

Surface
Area

(acres)

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

Elevation
(feet)

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

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

bMaximum Water Storage
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Design information of the dams ann related features included in
this plan is displayed in Table 11-10. Total construction cost of Plan 9
would be between $931,790,000 and $1,111,080,000 depending on whether new or
modified dams are constructed.

a. New Waddell Dam and Reservoir

New Waddell Dam would be as described in Plan 6.

b. New/Modified Roosevelt Dam and Reservoir

Roosevelt Dam would be as described in Plan 1.

(1) Roosevelt Dam Water Supply Operation

~Jater supply operations at Roosevelt Dam would be
similar to those described under Plan 1; however, no water exchanges would
occur. Water yield from the new conservation space, provided by dual use of
the sediment space for water storage, woul d be del ivered to CAP users in the
SRP service area through the existing SRP canals and to the CAP aqueduct
through a 300 cfs pumping plant at the Granite Reef Diversion Dam.

(2) Roosevelt Dam Flood Control Operation

The flood control operation for Roosevelt Dam differs
from that described in Plan 1. In Plan 9, Roosevelt Dam is the only dam on
the Salt and Verde River System to have dedicated flood control space and
would be operated as such. .

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

If the water surface elevation of Roosevelt Reservoir
is greater than or equal to the maximum conservation storage pool elevation
and if the total is less than 25,000 cfs, then the release from the reservoir
is equal to the total inflow. If the total inflow is greater than 25,000 cfs,
then the flood control release from the reservoir is limited to 25,000 cfs.

If the water surface ri ses above the top of the
designated 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.

c. New/Modified Stewart Mountain Dam

Stewart ~ountain Dam would be described in Plan 1.

d. Horseshoe Dam Modification

The sole purpose of this element would be to solve dam
safety problems. No new flood control space would be provided nor would CAP
regulatory storage space be included.

46



Table 11-10
Design Details - Plan 9a

Horseshoe Dam
(same as existing)

Dam Structure:

Height
Crest Length
Embankment Dam Volume

142 feet
1,140 feet

1,082,000 cubic yards

Spi 11 way Existing
(gated)

350 feet
36 feet

250,000 cfs

Auxil iary
(gated)

712 feet
36 feet

498,000 cfs

None
None
2,200 cfs
None
None

Storage Allocation: Incremental
Storage

~..1-)__

Streambed 0
Conservation 139,000
Surcharge
Dam Crest

Total
Storage

(af)

o
139,000

Surface
Area

(Acres)

o
2,762

Elevation

(feet)

2026
2035
2040

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

b The Pumping Plant, located at the Granite Reef Diversion Dam, for
Roosevelt Dam would have a 300 cfs capacity.
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Table II-I0
(continued)

Bartlett Dam

Dam Structure:

Height
Crest Length
Concrete Dam Volume

Spi 11 way

Crest Length
Head
Capacity

Appurtenant Works

Existing
(gated)

150 feet
79 feet

270,000 cfs

215 feet
1,000 feet

260,000 cubic yards

Jl.ux il i ary
(gated)

412 feet
79 feet

479,000 cfs

Hydroelectric Powerplant
Pumping Plant
Servi ce Outl ets
Flood Outlets
Reversible Canal

None
None
4,000 cfs
None
None

Storage Allocation:

Streambed
Conservation
Surcharge
Dam Crest

Incremental
Storage

(af)

o
178,000

Total
Storage

(af)

o
178,000

Surface
Area

(Acres)

o
2,775

Elevation

(feet)

1612
1798
1827
1827



Modification of the existing Horseshoe Dam would involve
adding a gated spillway. The exsting spillway and outlet totgether with the
additional gated spillway would release a maximum discharge of 764,000 cfs.

During the construction period, activities in the area
would include removal of vegetation at the spillway site, excavation, and
heavy vehicular traffic. Construction material would be acquired from borrow
areas downstream of the existing dam. Approximately 2 years would be required
to build the auxiliary spillway. The Horseshoe Dam site and general location
of potential sources for construction materials are shown on Figure 11-6.

During and after cons tructi on, the reservoi r
operation at Horseshoe Lake would not change.

e. Bartlett Dam Modification

The pu rpose of th is element wou1d al so be to sol ve dam
safety problems. No new flood control space or CAP regulato~v storage space
would be included.

Modification of the existing Bartlett Dam would involve
raising the dam 27 feet and adding a concrete-lined auxiliary spillway. The
dam crest would be raised to elevation 1827. The existing spillway would be
modified to withstand the higher water surface and to regulate releases to the
maximum discharge. The existing spillway and outlet, operating under the
higher water level, together with the new auxiliary spillway at the existing
saddle dike on the left abutment would release a maximum discharge of
755,000 cfs.

Construction activities would be similar to those
described for the modification to Horseshoe Dam. It would take about 31 years
to complete modification. The Bartlett Dam site and location of potential
sources for ~onstruction materials are shown on Figure 11-7.

Aftet' the modifications are completed, the top of the
conservation space would not change, but the top of the surcharge space would.
Upon completion, the reservoir would be operated in a manner similar to
current operations.

C. Comparative Analysis of Alternatives

Twenty-one evaluation criteria were developed during the CAWCS Stage
III to provide a framework for determining which candidate plans were
appropriate for consideration as the proposed action. Although all of the
criteria were critical to the plan evaluation process, the CAWeS planning team
identified the factors which most significantly discriminClted among
alternatives, and aggregated them into the following categories: performance
(ability to meet CAWCS objectives), economics, environmental impacts, social
impacts, and public acceptability. Performance of the plans has been
discussed in the earlier description of alternatives. Public acceptability is
discussed below in Section D. The environmental, social, and economic impacts
of alternatives are presented in detail in Chapter IV.
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Table II-ll provides a C'omparative display of the advantages and
disadvantages of each plan relative to the significant evaluation criteria
identified by the CAWCS study team.

As shown in Table II-II, Plans 1, 3, 6, and 7 provide high levels of
flood protection and solve dam safety problems. Plans 2 and 9 also solve dam
safety problems but provide less flood protection. Plan 8 does not meet
objectives for flood protection, but it does provide for continued studies to
develop a plan to make Salt and Verde River Dams safe.

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

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

Envi ronmenta 1 impacts associ ated ~d th constructi on', operati on, and
maintenance ere most severe with Plan 3 becquse the plan includes Confluence
Dam and Reservoir. The reservoir would inundate sensitive habitat and areas
of human use, leading to severe impacts 'to endangered species, riparian
habitat, perennial stream habitat, stream recreation, water qual ity, and
cultural (prehistoric and historic) resources. Environmental impacts of Plan
6 include losses of riporian habitat and, cultural resources; these same
impacts would occur with Plans 1 and 7, which would also adversely affect
endangered species. Plan 2 would have lesser impacts to riparian habitat and
cultural resources than Plan 6. Plan 9 would have a lesser impact to riparian
habitat and endangered species than Plans 1, 2, 3, 6, and 7. Plan 8 would
have no project related impacts, but the dam safety 'solution found in
continued studies could result in impacts that cannot be predicted at this
time.

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

Quantification of impacts is provided in Chapter IV, and the impacts
are summarized in Table IV-39 and IV-40.
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COMPARATIVE EVALUATION OF PLANS

Plan 8
(No CAWCS
action)

Plan 1

Plan 2

Plan 3

plan 6
(Agency
proposed
ac t ion)

Plan 7

Advantages

No project-related cost
No project-related impacts to Fort McDowell

Indian Community
No project-related impacts to endangered

species, riparian habitat, or cultural

resources
Moderate public support

Relatively low cost
No impacts to Fort McDowell 'Indian

Community
High level of flood protection
Moderate increase in CAP yield
Solves dam safety problems
Moderate public support

Lowest cost of all action plans

Solves dam safety problems
No impacts to Fort McDowell Indian

Community
Insignificant impacts to endangered

species
Provides moderate increase in flood

protection

Highest increase in CAP yield
High level of flood protection
Significant increase in power revenues and

other economic benefits

Provides flexible CAP operations
Provides reliable water supply
Significant increase in lake recreation

Significant increase in CAP yield

High level of flood protection
Highest increase in power revenues and

other economic benefits

Provides reliable water supply
Provides flexible CAP operations
Significant increase in lake recreation

No impacts to Fort McDowell Indian
Community

Strong broad-based public support

Moderate increase in CAP yield

High level of flood protection
Significant increase in power revenues

and other economic benefits
Provides flexible CAP operations
Provides reliable water supply

Significant increase in lake recreation

Provides opportunities for fish and
wildlife enhancement

Provides opportunities for development of

Salt River recreation through Phoenix

No impacts to Fort McDowell Indian Community

Moderate public support

Disadvantages

No increased flood protection
No additional water supply beyond CAP

baseline
Significantly less power revenues than

regulatory storage plans
No flexibility in CAp· operations
Dam safety studies continue

Less reliable water supply than
regulatory storage plans

Significantly less power revenues and

other economic benefits than
regulatory storage plans

No flexibility in CAP operation
Adverse impacts to endangered

species, riparian habitat, and

cultural resources

Insignificant increase in CAP yield

Less reliable water supply than
regulatory storage plans

Minimal power revenues and other

economic benefits
No flexibility in CAP operations

Adverse impacts to riparian habitat

and cultural resources
Minimum public support

Highest cost of all. action plans

Severe impacts to Fort McDowell
Indian Community

Severe impacts to ~ndangered species,

riparian habitat, and cultural
resources

Severe impacts to stream recreation

Potential for reservoir eutrophication

and degradation of water quality

Highly controversial - divided public

support

High cos t
Adverse iMpacts to endangered species

habitat and cultural resources*

High cost
Adverse impacts to endangered species,

riparian habitat, and cultural
resources

*.Jeopardy Biological Opinion under Section 7 of the Endangered Species Act was issued by the Fish and

Wildlife Service for the Proposed Action.
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Table II-II (continued)

COMPARATIVE EVALUATION OF PLANS

Advantages Disadvantages

Plan 9 Provides reliable water supply
Significant increase in power revenue

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

recreation
No impacts to Fort McDowell Indian

Community
R~duced environmental impacts
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some of the other plans
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High cost



D. The Proposed Action - Plan 6

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

Strong, broad-ba.sed public support for Plan 6 was identified by the
CAWCS public involvement program in Stage III. In a series of workshops to
assess public values in relation to the plans, 60 groups and agencies found
Plan 6 to be an acceptable alternative. The majority of speakers at three
public meetings held in September 1981 favored Plans 6, 7, and 8. Comments
received from response forms in a CAWeS publication indicated that nearly half
of the respondents favored Plan 6 among the alternatives.

On October ?, 1981 the CAWeS Governor's Advisory Committee, composed
of government, business, agriculture, and environmental representatives,
reviewed the alternatives and voted 20 to 1 to recommend Plan 6 to the
Governor of Arizona as their preferred plan. The Governor subsequently
recommended Pl an 6 to the Secreta ry of the Interi or. The Central Ari zona
Water Conservation District, the state agency responsible for CAP repayment,
also endorsed Plan 6.

In October 1981, the CAWCS planning team participated in a
"tradeoff ll meeting to review all available information on the alternativps and
to formulate recommendations. Alternatives were evaluated based on
performance, cost, economic benefits, public acceptability, engineering
feasibility, environmental impacts, social impacts, and implementability. As
a result of these analyses, the Arizona Projects Offi ce of the Bureau of
Reclamation recommended that Plans 1, 3, and 6 were appropriate for
consideration as the proposed action. Plan 2 was not recommended because it
does not provide any regulatory storage capabil ity and offers less flood
protection than other action plans. Plan 7 is an environmentally-oriented
variation of Plan 6, and many of the benefits of Plan 7 could be obtained with
mitigation measures included as part of Plan 6. Therefore, although Plan 7
was not recommended for further consideration, features of this plan could
still be obtained. Plan·8 was not recommended because the plan does not meet
project objectives.

After reviewing the three recommended plans, the Secretary of the
Interior selected Plan 6 as the agency proposed action on November 1981,
citing the plan's high performance, public support, and avoidance of impacts
to the Fort t4cDowell Indian Community.

At the time the Secretary decided on the Proposed Action, it
contained two options for Roosevelt Dam. Since that time all aspects of the
two options have been evaluated. After technical analysis and review and
public input, it has been decided to pursue modified Roosevelt Dam as part of
Plan 6, the Proposed Action. Because both options were displayed at the time
of the decision, this EIS continues to display both options.
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III. AFFECTED ENVIRONMENT

A. Determination of Significant Resources

Scoping occurred throughout the Central Arizona Water Control Study
(CAWCS), so that the range of alternatives and issues was progressively
narrowed. The scope of the study was finally limited to the candidate 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 response 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, desert communities, reservoir
communities, perennial stream/riverine communities, and special use
and management areas. '

Water Quality - including changes in concentrations of const.ituents
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
artifacts and historic sites and properties which are on or are
eligible for inclusion on the National Register of Historic Places.

Recreation ~ including changes in stream-oriented and lake-oriented
recreation resources, facilities, and activities.

Social Impacts - including impacts 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 judged 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 resources,
and geology/soils.

Chapter III. B describes the affected resources in the general CAWCS
area (see Figure I-I). Section C describes the affected site areas (Cliff,
Roosevelt, Stewart Mountain, Confluence, New Waddell, downstream). The
affected site areas shown in Figure III-l are areas around the proposed dam
and reservoirs in the candidate plans. These areas were used as the
geographi c bas i s for assess i ng impacts of plans. The downstream segment of
the Salt and Gila Rivers from Granite Reef Dam to Gillespie Dam is also shown
as a site area for impact analysis.
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Descriptions of affected resources are excerpted from the EIS
supporting document, Second Level Envi ronmenta 1 Inventory (Dames & Moore,
1982a) which contains detailed descriptions of all affected resources in the
CAWCS area and in affected site areas. All information in this chapter is
based on the Second Level Environmental Inventory unless otherwise indicated.

B. General Description of Area Resources

1. Significant Resources

a. Biological Resources

Within the study area there is an extreme elevation
gradient of approximately 7,600 feet, a diverse microclimatic regime, an
extensive drainage pattern, and a variety of landforms· and soils. These
factors contribute to diverse ecosystems, of which many biotic communities can
be identified based on vegetation and associated vertebrate \t/ildlife. The
description of the biological resources focuses on the major biotic
communities of the study area including their dominant flowering plants and
wildl ife.

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. Reservoir Aquatic Communities (Lakes and

Lacustrine Communities)
5. Threatened and Endangered Plants and Wildlife
6. Management and Special Use Areas

Of these, riparian/wetland communities, perennial stream/riverine communities,
and threatened and endangered plants and wildlife have been identified through
the scoping process as most important.

Acreage and percent range of the major biotic communities
(factors 1-4 above) occurring within the CAWCS study area vary considerably,
as shown in the Table III-I.
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Table III-1

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

Biotic Community

Temperate Uplands:

Montane conifer forest
Pinyon-juniper series
Oak-pine series
Interior chaparral
Sonoran savanna grassland

Riparian and Wetland Communities:~

Warm temperate and tropical-subtropical
and riparian forests

Desert Uplands:

Creosotebush-bursage series
Paloverde-mixed cacti series
Saltbush series

Aquatic Communities:

Lakes, rivers, reservoirs

Human-Dominated Communities:

Agricultural lands
Developed urban landsb

Total

Acres

82,200
189,000

24, 700
756,100
115,000

59,000

2,037,000
3,509,000

411 ,000

75,000

1,055,000
263,000

8,576,000

Percent

1.0
2.2
'0.3
8.8
1.3

0.7

23.7
40.9
4.8

0.9

12.3
3.1

100.0

•

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

b
Developed urban lands refer to lands modified for human occupation and may
not necessarily conform to jurisdictional boundaries.

Source: Second Level Environmental Inventory, Dames & Moore, 1982.

--_._-------------,------
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The community types which occur in the CAWCS affected site
areas include lake and river aquatit communities, riparian and wetland
communities, and desert upland communities. The temperate upland communities
occur at higher elevations within the study area, but do not occur within the
site areas. Human-dominated community types are essentially urban and
farmlands and are nearly absent from the site areas.

The biotic communities identified within the site areas
are representative of the Southwestern Sonoran Desert and are either upl and
desert-communities that directly rely on precipitation or are riparian and
quasi-riparian communities that depend on soil moisture which is more readily
available along drainages. The floral composition varies accordingly between
these two community groups and lends to the conspicuous contrast of open
cacti-desert shrubland and the more verdant riparian woodland and wetland life
forms occurring as green vegetation corridors along washes and perennial
streams.

(1) Riparian and Wetland Communities

Riparian/wetland biotic communities, although they
occupy less than 1 percent of the CAWCS area, have been given high priority
both in the EIS scoping process and by wild1 ife management agencies, mainly
because they are used by numerous wildlife species including the bald eagle,
black hawk, osprey, snowy egret, great egret, javelina, and raccoon.

The riparian-wetland biotic communities within the
CAWCS study area are primarily confined to the main Gila drainage. Of the
59,000 acres of riparian/wetland community types in the CAWCS area, the
following six community types have been identified.

Mixed-broadleaf forest consists of stands of large
sycamore, ash, and walnut trees intermixed with cottonwood and willow. Only
about 100 acres of mixed-broadleaf forest occur in all the affected site
areas. Speci fica lly all of thi s community occurs upstream of Horseshoe Dam
along cobble and gravel alluvial benches adjacent to the Verde River and
perennial-flowing tributaries.

Cottoll\'JOod-wi11o\'1 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 Salt River,
and upstream of Ashurst-Hayden Dam on the Gila
River.

r'1esgu ite bosgues - (II ri ver forests lJ
) are somewhat

different than the mi xed-broadl eaf and cottonwood-wi 11 m" communiti es.
Mesquite forests generally are less than 50 feet tall and are more
lIacacia-1ikell, forming rather large stands of pure mesquite to mesquite
intermixed with other riparian and quasi-riparian communities including
cottonwood-willow and salt cedar. The largest mesquite bosque occurs near the
Salt-Verde confluence, where some 6,000 acres are found, varying from dense
woodland adjacent to the rivers to more open savanna adjacent to 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 to lakes and
rivers. The vegetation composition consists of a conglomerate of seep willow,
salt-cedar, arrowweed, and seedling and sapling species of the aforementioned
communities.

Salt-cedar communities - are dominated by the Asiatic
exotic species, salt-cedar. The salt-cedar 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-I).
Three upland desert communities occur within the study area:
creosotebush-bursage, saltbush, and paloverde-mixedcacti 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 v.Jithin
affected site areas. This series, also referred tn as the Arizona upland
subdivision of the Sonoran Desert, occurs on bajadas, foothills, and steep
slopes of desert mountains at 800 to 3,500 foot elevations. It supports a
diverse plant species complex including such trees as foothills paloverde,
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 the construction of water storage dams along
the Verde, Salt, Agua Fria, and Gila Rivers. Approximately 70 miles of
perennial streams occur within specific site areas.

Riverine fishes include such native species as
longfin dace, desert sucker, and l~ound-tailed chub, as v/cll as introduced
species such as bass, catfish, carp, and rainbow trout.
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(4) Reservoir Aquatic Communities

Other aquatic communities are primarily represented
by the approximately 35,000 surface acres in reservoi rs on the Agua Fria,
Verde, and Salt Ri vers. Introduced game speci es domi nate the fi sh fauna
withi n these impoundments. Largemouth and sma llmouth bass, black crappie,
threadfin shad, channel catfish, and sunfish are all common in reservoirs.
Lake Pleasant is a popular white bass fishery. At Horseshoe Reservoir the
success of sportfish production is somewhat compromised by fluctuating water
levels.

(5) Threatened and Endangered Plants and Wildlife

Descriptions of threatened and endangered species
occurring in the CAWCS study area are excerpted from the EIS supporting
document, A Biolo ical Assessment" of Endan ered S ecies (Dames & Moore,
1982c), and from Threatened Native Wildlife in Arizona Arizona Game and Fish
Department, 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 CAWCS 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 Arizona hedgehog cactus (Echinocereus
triglochidiatus var. arizonicus) and the .Tur,k's head cactiJs (Echinocactus
horizonthalonius var. nicholii), through occurring in or near the study area,
are not known to occur in any affected site area.

The peregri ne fa 1con (Falco peregri nus 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 ~. occidentalis) is
listed as endangered and is a species of interest to the State of Arizona
because it may be in 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 affected site areas.

The bald eagle (Haliaeetus 1. leucocephalus) and the
Yuma clapper rail (Rallus longirostris yumanensis) occur at affected site
areas. There are six bald eagle breeding areas in the CAWeS study area, of
which five are within affected site areas. Bald eagle preferred habitat
includes cliffs and large trees near flowing segments of the Salt-Verde
drainage where the species feeds primarily on fish. Preferred foraging
perches are in mesquite, cottonwood, and willow trees along the rivers, and
cliffs above the rivers. The Yuma clapper rail has been observed in the
confl uence site area. Immature hi rds and as many as four adults have been
reported in cattail marsh habitat at the Salt-Verde confluence. Several
sightings have also been reported for the Gila drainage downstream of Phoenix
and at Picacho Reservoir.
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In addition to the species recelvlng Federal
protection, the Arizona Game & Fish Department directs special management
protection to species which are threatened or unique in Arizona. These
speci es have been des i gnated by the Ari zona Game & Fi sh Commi ss i on (10
December, 1982) as threatened native wildlife in Arizona. The species have
been categorized into four groups, the follo\'ling are known or are likely to
occur, or could be reintroduced, within the CAWCS area.

Group I wildlife are considered extinct in Arizona
but are known to occur elsewhere in the United States. The desert pupfish
(Cyprinodon ~ macularius) is the only such species.

Group II wildlife includes species whose occurrence
in Arizona approaches extinction. They include woundfin (Pla 0 terus
argentissimum), bald eagle, gray hawk (Buteo nitidus), and river otter Lutra
canadensis sonora). The kin subspecies of river otter (~.~.latax;na) has been
reintroduced on the Verde River by the Arizona Game & Fish Department.

Group I II wil dl ife speci es whose conti nued presence
in Arizona could be in jeopardy in the foreseeable future include: Colorado
River roundtail chub (Gila robusta robusta), Gila chub (Gila intermedia),
razorback sucker (X raUCFien texanus), Gila topminnow, sonoran mud turtle
(Kinosternon sonoriense , desert tortoise (Gopherus agassizii), Mexican garter
snake (Thamnophis rufin unctatus), desert bighorn (avis canadensis nelson;).
Bird species include osprey Pandion haliaetus carolinensis), Mississippi kite
(Ictinia mississippiensis), common black-hawk (Buteogallus ~. anthracinus),
peregrine falcon, and Yuma clapper rail. The razorback sucker, Gila
topminnow, and desert bighorn have been reintroduced to the CAWCS area.

Group IV wildlife includes species which occupy
habitats that have been susceptible to modification, or are threatened to the
extent that their welfare may worsen in the future. Such species include
great egret (Casmerodi urn a1bus egretta), snowy egret (E retta thul a
brewsteri) , black-crowned ni ght heron (Nycti corax .!!.. hoactl e, and
black-bellied whistling-duck (Dendrocygna autumnalis fulgens). All of these
species are dependent on aquatic/riparian habitat and are known to occur in
the CAWCS area.

(6) Management and Special Use Areas

f\1ajor special use and protected areas in the study
area are managed by the U.S. Forest Service (USFS), U.S. Fish and Wildlife
Service (FWS), U.S. Bureau of Land Management (BLM)s and Arizona Game and Fish
Department (AGFD). These include USFS habitat rehabilitation sites along the
Salt and Verde Rivers; designated wintering areas for bald eagles and
peregrine falcons; restricted access priority areas located in vicinities of
bald eagle territories, marsh habitat which may harbor the Yuma clapper rail,
14 game management units, the Roosevelt Lake Wildlife area for waterfowl, the
Three Bar Research area, and fisheries of the major reservoirs and perennial
streams maintained by the AGFD; and the Lnwer Salt River Recreation Area
managed by the USFS in the Salt-Verde confluence area.

61



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 sol ids nOS) level of 243 mg/l in
an Aguila area well and a TDS level of 22,300 mg/1 in an Agua Calinete-Hayden
area well. Pumped average groundwater quality in the service area is
documented in the Reclamation's EIS Water Allocations & Water Service
Contracti ng, Central Ari zona Project INT FES 82-7. Surface water qual ity
records show TDS ranging from 220 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 delivered 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 ground
water.

Since the CAP intake is located on the Bill Williams Arm
of Lake Havasu, CAP water is assumed to be similar in quality to water quality
of the Colorado River at Parker Dam until influenced by regulatory storage
mixing y/ith local surface waters. Water quality data for the Colorado River
at Parker Dam is presented on Table 111-2.

Studi es to determi ne the effects of aqueduct evaporati on
on total dissolved solids indicate an average increase of 1 to 3 percent which
is considered insignificant.

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.
State and Federal regulated water constituent standards are presented in Water
Quality Impacts, Section IV.B.2.

Much of the CAP water will be used to reduce ground water
pumpi ng for i rri gati on purposes. Recently ground water 1eve1s have been
dropping 3 to 8 feet per year in the service area. By importing about 65
million acre-feet of additional water into central Arizona over the 50-year
repayment period of the project, CAP deliveries will slow this rate of
decline. In many cases the ground water 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 ground water. The general effects associated with salt
accumulation in ground water is documented in Reclamation's EIS, Water
Allocations & Water Service Contracting, INT FES 82-7. Due to limited
research, and the complexity of ground water 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 FES 82-7).
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Table IlI-2

SURFACE WATER QUALITY, COLORADO RIVER BELOW PARKER DAMs'
(mg/l, ~nless otherwise noted)

Constituent
No. of
Samples Minimum Average Maximum

150.
0.00400
0.00500
BDL
0.500

177.
0.360
0.00100
0.0130

100.
14.0
4.00

140.
0.00100
0.0200
BDL
0.0290
0.0200

11. 7
41.9

0.500
380.
243.

0.550
0.00400
0.100

40.0
0.0400
0.000600
0.170
8.80
0.100
6.80
0.00300
0.00500

1720.
BDL
0.0100

120.
2.88

Alkalinity as CaC03
o Arsenic
T Arst!nic
D Barium
T Barium

Bicarbonate
T Boron
o Cadmi um
T Cadmi um

Calcium
T Carbon (organic)

Carbonate
Chloride
Chromium (Hexa)

T Chromium
o Copper
T Copper
T Cyanide

Oxygen (dissolved)
Fecal Coliforms (cols/lOO ml)

D Fluoride (84.7°)
Hardness (total, as CaC03)
Hardness (noncarbonate)

T Iron
o Lead
T Lead

Magnesium
T Manganese
T Mercury
T Nitrate (as N)

pH (pH units)
T Phosphorus (as p)

Potassium
o Selenium
T Selenium

Specific Conductance (~U/cm)

D Silver
T Silver

Sodium
Sodium Adsorption Ratio
(no units)
Sulfate
Dissolved solids (180·C)
Turbidity <JTU)

D Zinc
T Zinc

Phenolics

156
1

56
1

57
145

65
7

65
146

59
139
166

1
58

1
57
58

109
49

127
166
165

57
9

57
146

58
58

1
202

66
139

I
58

700
1

58
119
119

167
636

43
9

57
62

98.0
0.00400
BDL
BDL
BDL

120.
0.0500
BOL
BOL

73.0
1. 90
BDL

75.0
0.00100
BDL
BDL
BDL
BDL
5.10
0.990
0.200

290.
170.

0.0300
BDL
BDL

26.0
BDL
BDL
0.170
7.10
BOL
4.50
0.00300
BDL

950.
BDL
BDL

90.0
2.20

240.
602.

1.00
BOL
BDL
BDL

128.
0.00400
0.00284
BOL
0.135

156.
0.196
0.000286
0.00462

85.6
4.55
0.0288

94.5
0.00100
0.00357
BDL
0.00793
0.000862
8.53
4.78
0.378

339.
211.

0.159
0.00144
0.0408

30.9
0.0208
0.0000431
0.170
7.95
0.0258
5.21
0.00300
0.00279

1120.
BDL
0.00350

107.
2.5,4

309.
722.

2.58
0.00889
0.0239
0.00127

380.
848.

10.0
0.0200
0.310
0.00700

Note: D = Dissolved Fraction; T = Total Recoverable; BDL = Below Detection Level

aEnvironmental Protection Agency STORET Data Ketriev~l System, March
1981 invent version. Run made on August 24, 1981 uS 1ng data for the

. period of record October 1968 - Jun~ 1981. All constituent levels shown
rounded to three significant figures.
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The major water quality impacts of the proposed regulatory
storage alternatives will result from the reservoir mixing or exchanges of CAP
and local sources of water. These impacts involve the introduction of
Colorado River water into local surface waters, changing the concentrations of
constituents in the CAP and local source waters, and increasing the potential
for eutrophication downstream from or in the storage reservoir. Risk of
eutrophi cati on as computed for the Confl uence and New Wadde11 Reservoi rs is
documented in Hydrology Supporting Document (USSR, 1982h).

Tables 111-3, II1-4, 1II-5, and II1-6 present the water
qua1ity data referenced duri ng CAWCS for 1oca 1 surface water sources whi ch
might be affected by regulatory storage mixing. The Agua Fria River water
quality data have fewer sample analyses and, therefore, are not as
representative as the information on the other water sources.

These data were obtained by the Arizona Department of
Health Services from the Environmental Protection Agency (EPA) STORET (storage
and retreival) water qual ity data system. Most of the STORET data were
collected by the U.S. Geological Survey (USGS), which conducts regular
sampling and laboratory testing at the sites shown on the tables. Some early
data were collected from other sources. The data collection is a continuing
process which has recently been expanded to include two new stations near lake
Pleasant to establish baseline data for the proposed regulatory storage
reservoi r.

Trihalomethane (TH~1) is produced ",hen water which is high
in dissolved organic materials undergoes normal disinfection with chlorine at
domestic water treatment plants. THM production is dependent on the amount of
organic compounds in the water, the amount of chlorine used in disinfection,
and the length of time the chlorine is in contact with the water prior to
final use. TH~1 is carcinogenic in nature and the EPA has established a
maximum contaminant limit (MCl) of 0.1 mg/l for treated domestic water. The
Southern Nevada Water System (SNWS) applies chlorine disinfection to Colorado
River water from lake Mead and delivers the treated water to several cities
including las Vegas. The SNWS has reported THM levels at the 0.1 mg/l MCl and
are considering alternative water disinfection methods for the Colorado River
water. M&1 users of SRP water have also observed THM levels approaching the
MCl. This is believed to be a result of the high levels of dissolved organic
materials in both of these water sources. The potential therefore exists for
producing THM at M&1 water treatment facilities which receive Colorado River
water. This potential exists for any CAP M&1 users of Colorado River water
regardless of which plan is implemented.

c. Recreation

Within the CAWeS study area, water-related recreation
opportunities are extremely popular among residents, as is evident by the
intense use of existing reservoirs and streams. The Arizona Statewide
Comprehensive Outdoor Recreation Plan (1978) and other sources were used to
inventory stream- and reservoir-oriented recreation resources and facilities
in a five-county region of central Arizona so that future conditions and
project-related impacts could be determined. The five-county region of
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Table III-3

SURFACE WATER QUALITY, AGUA FRIA RIVER AT ROCK SPRINGSa

(mg/l, unless otherwise noted)

Constituent

Alkalinity as CaC03
D Arsenicb

T Arsenic
D Bariumb

T Barium
Bicarbonate

T Boron
D Cadmiumb

T Cadmium
Calcium

T Carbon (organic)
Carbonate
Chloride
Chromium (Hexa)

T Chromium
D Copperb

T Copper
T Cyanide

Oxygen (dissolved)
Fecal Coli forms (cols/l00 ml)

D Fluoride (84.7°)
Hardness (total, as CaC03)
Hardness (noncarbonate)

T Iron
D Leadb

T Lead
Magnesium

T Manganese
T Mercury
T Nitrate (as N)

pH ( pH un its)
T Phosphorus (as p)

Potassium
D Seleniumb

T Selenium
Specific Conductance (~U/cm)

D Silverb

T S.ilver
Sodium
Sodium Adsorption Ratio
(nO'units)
Sulfate
Dissolved solids ( 180°C)
TUl'bidity (NTU)

D Zi.nc b

T Zinc
Phenolics

No. of
Samples

4
2
4
2.
4
o
4
2
4
4'
4
o
2
o
4
2
4
4
4
4
4
4
4
4
2
4
4
4
4
2
4
1+
4
2
4
4
2
4
4
4

4
4
4
2
4
o

Minimum

140.
0.00900
0.00900
0.0650

<0.100

0.0900
<0,.00300

'<0.00100
39.0
2.50

32.0

0.00300
0.00700
0.00700

<0.0100
8.60
4.00
0.300

160.
23.0
0.0600
0.00200
0.00100

16.0
\ 0.0100
<0.000100

3.20 .
8.30
0.0900
1.60

'<0.00100
<0.00100

420.
<0.00100
<0.00100
25.0
0.900

53.0
257.

0.600
<0.0120

0.0200

Average

175.
0.0100
0.0133
0.0730.

<0.100

0.165
<0.00300
<0.00150
50.8
4.10

36.0

0.00725
0.00750
0.0138

<0.0100
8.88

36.3
0.325

215.
41. 3

2.04
0.00200
0.00425

21.8
0.0850

<0.000100
3.85
8.43
0.150
1.98

<0.00100
<0.00100

582.
<0.00100
<0.00100
37.8

1. 20

85.0
358.

31. 6
<0.0120
'0.0325

f

Maximum

190.
0.0110
0.0160
0.0810
0.100

0.230
<0.00300

0.00200
58.0
5.20

40.0

0.0190
0.00800
0.0290

<0.0100
9.10

120.
0.400

240.
54.0
6.40
0.00200
0.00800

25.0
0.270

<0.000100
4.50
8.60
0.180
2.30

<0.00100
0.00100

676.
<0.00100
<0.00100
45.0

1: 40

100.
401.
110.
<0.0120

0.0600

Note: D = Dissolved Fraction; T = Total Recoverable; -- Data Not Available

au.s. Geolo~ical Survey from U.S. Bureau of Reclamation unpublished

data, i982; period of record January-April 1982. All constituent

levels shown rounded to three si~nificant figures.

bSamples taken below Lake Pleasant.

65



Table III-4

SURFACE WATER QUALITY, VERDE RIVER BELOW BARTLETT DAMa

(mg/l, unless otherwise noted)

Constituent

Alkalinity as CaCD3
o Arsenic
T Arsenic
o Barium
T Barium

Bicarbonate
T Boron
o Cadmium
T Cadmium

Calcium
T Carbon (organic)

Carbonate
Chloride
Chromium (Hexa)

T Chromium
D Copper
T Copper
T Cyanide

Oxygen (dissolved)
Fecal Coliforms (cols/IOO ml)

o Fluoride (84.7·)
Hardness (total, as CaC03)
Hardness (noncarbonate)

T Iron
o Lead
T Lead

Magnesium
T Manganese
T Mercury
T Nitrate (as N)

pH (pH un i ts )
T Phosphorus (as p)

Potass i um
o Selenium
T Selenium

Specific Conductance (~U/cm)

o Silver
T Silver

Sodium
Sodium Adsorption Ratio
(no units)
Sulfate
Oissolved solids (180'C)
Turbidity <JTU)

o Zinc
T zinc

Phenol ics

No. of
Samples

328
16
15

6
6

520
1

16
16

541
23

399
352

o
Hi
16
16
o

21
31

210
540
519

71
16
16

541
16
16

3
512

53
219

16
15

522
6
6

502
502

350
482

39
16
16
o

Minimum

28.0
0.00500
0.00700
BDL
BOL

34.0
0.190
BOL
BDL

19.0
1.80
BDL
2.00

BOL
BOL
0.00300

8.60
1.00
BDL

79.0
BDL
BDL
BDL
0.00400
6.40
BDL
BDL
0.0200
6.80
BDL
1. 30
BDL
BOL

150.
BOL
BDL
4.20
0.210

11.0
109.

I. 00
BDL
0.0100

Average

185.
0.0121
0.0133
0.0550
0.100

236.
0.190
0.00156
0.00619

42.5
4.20
1. 57

18.8

0.00375
0.00275
0.00888

11.6
8.35
0.340

212.
18.9
0.192
0.00300
0.0714

25.7
0.0900
0.000263
0.0967
8.01
0.206
3.39
0.000750
0.000600

510.
BDL
BDL

, 30.4
0.880

52.9
314.
83.3

0.00700
0.0356

Maximum

350.
0.0180
0.0210
0.100
0.200

427.
0.190
0.0140
0.0100

75.0
9.60

15.0
130.

0.0100
0.00700
0.0200

17.8
99.0
0.800

413.
182.

3.50
0.0120
0.100

55.0
0.380
0.00260
0.140
8.80
0.400
7.40
0.00300
0.00100

929.
BDL
BDL

290.
8.21

107.
550.

2800.
0.0300
0.200

Note: D = Dissolved Fraction; T = Total Recoverable; -- Data Not Available;
BOL = Below Detection Level

BEnvironmental Protection Agency STORET Data Retrieval System. Run
made on February 16, 1980 using data for the period of record December
1950 - september 1979. All constituent levels shown rounded to three
significant figures.
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Tab le I II-S

SURFACE WATER QUALITY, SALT RIVER BELOW STEWART MOUNTAI~ DAMa
(mg/l, unless otherwise noted)

6.61
22.0
0.380

180.
49.4
0.187
0.00663
0.0743

13.7
0.0625
0.0000438
0.0533
7.74
0.223
5.83
0.000188
0.000267

1140.
BDL
0.00171

161.
5.13

Constituent

Alkalinity as CaCO}
D Arsenic
T Arsenic
D Barium
T Barium

Bicarbonate
T Boron
D Cadmium
T Cadmium

Calcium
T Carbon (organic)

Carbonate
Chloride
Chromium (Hexa)

T Chromium
D Copper
T Copper
T Cyanide

Oxygen (dissolved)
Fecal Coliforms (co1s/100 m1)

D Fluoride (84.7°)
Hardness (total, as CaC03)
Hardness (noncarbonate)

T Iron
D Lead
T Lead

Magnesium
T Manganese
T Mercury
T Nitrate (as N)

pH (pH units)
T Phosphorus.(as P)

Potassium
D Selenium
T Selenium

Specific Conductance (~6/cm)

D Silver
T Silver

Sodium
Sodium Adsorption Ratio
(no units)
Sulfate
Dissolved solids (180°C)
Turbidity (JTU)

D Zinc
T Zinc

Phenolics

No. of
Samples

323
16
15

7
7

385
2

16
16

406
20

162
303

o
16
16
16
o

20
28

182
404
400

27
16
16

406
16
16

3
396

46
185

16
15

405
7
7

377
377

299
362

33
16
16
o

Kinimum

15.0
0.00200
0.00100
BDL
BDL

18.0
0.140
BDL
SDL

36.0
2.20
SDL

70.0

BDL
BDL
BDL

1.60
1. 00
0.200

121.
BDL
SOL
BOL
BDL
5.50
BDL
BDL
BDL
4.50
0.0100
2.40
BDL
BDL

505.
BDL
BDL

47.0
1.29

32.0
316.

1. 00
SOL
0.0100

Average

130.
0.00338
0.00387
0.0771
0.100

160.
0.185
0.000813
0.00669

50.4
4.79
0.358

234.

0.00188
0.00250
0.00868

51.4
635.

2.91
0.0160
0.0331

Maximum

189.
0.00600
0.00700
0.'.00
0.200

230.
0.230
0.00400
0.0100

420.
18.0
35.0

610.

0.0100
0.00600
0.0200

13.7
470.

1.10
270.
113.

2.10
0.0600
0.100

28.0
0.170
0.000400
0.160
9.10
8.30

42.0
O.OOlDO
0.00200

2340.
BDL
0.0100

382.
10.4

360.
1300.

10.0
0.120
0.100

Not~: D = Dissolved Fraction; T = Total Recoverabl.:; -- Data Not Available;
BDL = B~low D~t~ction ~vel

aEnvironmental Protection Agency STORET Data Retrieval System. Run
made on February 16. 1980 using data for the period of record December
1950 - September 1979. All constituent levels shown rounded to three
significant figures.

67



Table 1II-6

SURFACE WATER QUALITY. SALT RIVER PROJECT WATERa
(mg/l. unless otherwise noted)

Const it uent

Alkalinity as CaC03
o Arsenic
T Arsenic
o Barium
T Barium

Bicarbonate
T Boron
o Cadmium
T Cadmium

Calcium
T Carbon (organic)

Carbonate
Chloride
Chromium (Hexa)

T Chromium
o Copper
T Copper
T Cyanide

Oxygen (dissolved)
Fecal Coliforms (cols/l00 ml)

o Fluoride (84.7")
Hardness (total, as CaC03)
Hardness (noncarbonate)

T Iron
o Lead
T Lead

Magnesium
T Manganese
T Mercury
T Nitrate (as N)

pH (pH units)
T Phosphorus (as P)

Potassium
D Selenium
T Selenium

Specific Conductance (~U/cm)

o Silver
T Silver

Sodium
Sodium Adsorption Ratio
(no units) .
Sulfate
Oissolved solids (180"C)
Turbidity (JTU)

o Zinc
T Zinc

Phenolics

No. of
Samplesb

323
16
15
6
6

385
1

16
16

406
20'

162
303

o
16
16
16
a

20
28

182
404
400

27
16
16

406
16
16

3
396
46

185
16
15

405
6
6

377
377

299
362

33
16
16
o

H.1nimumc

15.0
0.00200
0.00100
BOL
BOL

18.0
0.140
BOL
BOL

19.0
1.80
BOL
2.00

BOL
BOL
BOL

1.60
1. 00
BOL

79.0
BDL
BOL
BOL
BOL
5.50
BOL
BOL
BOL
4.50
BOL
1.30
BOL
BOL

150.
BOL
BOL
4.20
0.210

11.0
109.

1.00
BOL
0.0100

Averaged

154.
0.00761
0.00792
0.0676
0.100

193.
0.187
0.00113
0.00648

47.0
4.54
0.879

141.

0.00268
0.00261
0.00877

8.76
16. I
0.363

194.
36.3
0.189
0.00507
0.0731

18.9
0.0743
0.000138
0.0720
7.86
0.216
4.78
0.000430
0.000410

869.
BOL
0.000975

105.
3.30

52.0
497.

37.5
0.0121
0.0342

Maxilllulllc

350.
0.0180
0.0210
C.200
0.200

427.
0.230
0.0140
0.0100

420.
18.0
35.0

610.

0.0100
0.00700
0.0200

17.8
470.

1.10
413.
182•.

3.50
0.0600
0.100

55.0
0.380
0.00260
0.160
9.10
8.30

42.0
0.00300
0.00200

2340.
BOL
0.0100

382.
10.4

360.
1300.
2800.

0.120
0.200

Note: 0 = Oissolved Fraction; T = Total Recoverable; -- Oata Not Available;
BDL· Below Detection Level

-Environmental Protection Agency STORET Data Retrieval System. Run
Made on February 16. 1980 using data for the period of record December
1950 - september 1979. All constituent levels shown rounded to three
significant figures. _
bHinimum number of samples from Salt or Verde data.
cMinimum and maximum are for the Salt or Verde Rivers and could be

expertenced if the other river was not flowin~.

dWeighted avera~e based on USGS flow records resultin~ io a 43 percent
Verde and 57 percent Salt mix at the confluence of the two rivers.
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Maricopa, Pima, Pinal, Gila, and Yavapai Counties was defined as the affected
area to assess comparative water-related activities accessible to portions of
the regional population.

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
adjacent to study area lakes and reservoirs. Statewide, between 14 and 16
percent of all households participate in camping. Approximately 2,716,000
maximum annual recreation days (see glossary under IIrecreation dayll) 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 is, for
the most part, a non-structured recreation activity and does not necessarily
depend on a beach or other facilities .. Statewide partitipation rates for lake
and river swimming indicate that 17 percent of all households participate in
this activity. According to the Arizona Outdoor Recreation Coordinating
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.

In recent years, tubi ng has become very popul ar
among valley residents of all ages, but especially those in the 16 to 30 age
bracket. A survey conducted 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 1 million. Because 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 thefive.,.county region. r~aximum annual
recreation days associated with tubing miles total over 2,200,000.

A relatively small proportion of the population
(about 7 percent) in the region participates in boating activities. Boating
resources within the five-county 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 recreation days for
all boating activities including fishing, powerboating, non-powerboating, and
waterskiing currently total approximately 2 million.
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d. Cultural Resources

(1) Prehistoric Resources

The CAWeS 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 dates to
about 11000 B.C. The Paleo-Indians 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. No Paleo-Indian sites have been recorded in the
CAWCS site areas.

At about 8000 B.C., and into the Christian Era, the
hunting emphasis was gradually replaced by an Archaic culture that emphasized
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. No definite Archaic sites have been recorded in affected site areas
although some nondiagnostic lithic artifact scatters may date from this
period.

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 central Hohokam
area is roughly equivalent to the combined limits of the Gila River Indian
Reservation and the Phoenix metropolitan area. This area saw the development
of extensive irrigation networks, higher population density, and a more
complex level of political organization. The Hohokam occupation extends to
varying degrees into the mountains and deserts surrounding the central area.
It includes Lake Roosevelt to the east, the Tucson Basin to the south,
Horseshoe Dam and Waddell Dam to the north, and Gila Bend to the west.

Other related cultural groups recognized in the CAWCS
study area include the Patayan, Sinagua, and Salado. These groups are less
well defined than the Hohokam.

By about A.D. 1400, the Hohokam tradition disappears
from the archaeological record. When Spanish explorers arrived in the
American Southwest, they reported villages of Piman Indians living along the
Gila River. These people were possibly the descendants of the Hohokam
although their population size, area of occupation, and social complexity was
much less than that of the preceding Hohokam.

The Hohokam tradition, which dominated the CAWCS
study area, provides an opportunity to examine different models for the
development of complex social and political systems. These prehistoric
resources provide a rare opportunity to examine the interrelated effects of
trade and irrigation agriculture on the growth of political elites. The
Hohokam irrigation network is unusual in the Ne~.,. World due to its large size
and complexity.
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Although thousands of sites dating from the Hohokam
era are present in the affected site areas, archaeologists emphasize the study
and/or preservation of large Hohokam sites, because they occur in relatively
small numbers and there is considerable internal variability. Large-
archaeological sites in the CAVICS area, such as Tonto National Monument, Casa
Grande, and Pueblo Grande, make impressive tourist attractions and contain a
wealth of information on the rise and fall of the Hohokam social system.

(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 \'!hich the 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 adynamic state
and local cultural heritage. The significance of several of the sites has
been recognized through their entry in the National Register of Historic
Places, an inventory of sites cons·idered important ata local, regional, or
national level. Numerous other sites have been identified which are eligible
for nomination to the National Register.

(a) Pre-Territorial (1650 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
River in 1865. Fort ~1cDowell was abandoned by the mi 1itary in 1890. The
mil itary reservation was then turned over to the Interior Department in 1891
for disposal. A portion of the lands which comprised the original Camp
McDowell ~1ilitary Reservation was sold to non-Indian settlers. On
September 15, 1903, President Roosevelt, by executive order, set aside the
1ands of the former Camp rvlcDowell ~1il itary Reservati on that had not been
legally settled upon i1.nd to which no val id claims could be attached. The
Federal government then b0Ught out the rights of 14 squatters and 21 val id
settlel~s who had claims to lands \Nithin the mil itary reserve. The entire area.
that originally comprised the old Camp McDowell Military Reservation was then
set aside for the Yavapai Indians. By the 1870s~ Salt River Valley
communities such as Phoenix, t!lesa, Tempe, and Lehi were established as the
area in general was explored, settled, and developed. By 1880, homesteads,
farms, and ranches had been located along most of the major drainages. With
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the ~onstruction of major canals during the 1880s and 1890s, and of Roosevelt
Dam and the associated Granite Reef Diversion Dam between 1905 and 1911, the
groundwork was established for extensive irrigation agriculture. The
development of a railroad transportation system during the period from about
1880 until 1910 contributed a final stimulus to the area's development.
Historic sites characteristic of these events and activities are present at
each of the affected site areas.

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

Activities within the area during the first two
decades after Arizona statehood (1912) were, by and large, a continuation and
elaboration of existing and developing trends. Agricultural activities
increased throughout this period due to a series

of dam construction projects, including the Ashurst-Hayden Diversion Dam
(1922), Mormon Flat Dam (1925), Horse Mesa Dam (1927), Carl Pleasant Dam (now
Waddell Dam) (1927), and Stewart Mountain Dam (1930). New towns, such as
Litchfield Park (1916), Chandler (1912), Gilbert (1910), and Tolleson (1910),
which were primarily agriculture-oriented, were created during the transition
from territory to state. 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.

e. Social Resources

CAWCS plans would affect 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 the EIS supporting document Social Impacts and Effects of CAWCS
Plans (Dames &Moore, 1982b), 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. These are the cities of Phoenix, Tempe, Mesa, the communities of
Buckeye and Holly Acres, and the Salt River Pima-Maricopa Indian Community and
the Gila River Indian Community. Phoenix, Mesa, and Tempe are urban centers
and residential areas, while Buckeye, Holly Acres, Salt River Pima-Haricopa
Indian Community and Gila River Indian Community 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 ~1cDowell Indian Community is approximately 25
mil es northeast of Phoeni x. Estab1i shed in 1903, the cun'ent popul ati on of
the reservation is 374 (Fort tJicDowell 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 communit-ies
would be required to relocat~ if a new or enlarged dam were built at Roosevelt
Lake. Population of these communities is:

North Bay Estates (approximately 60 residents)-Roosevelt
Lake Estates (approximately 360 residents)
Rockhouse Farm (approximately 50 residents)
Roosevelt Gardens East (approximately 130 residents)

Of the total population of these communities, approximately 50 percent are
part-time residents, living at the lake only on ~eekends or during part of the
year.

2. Other Resources·

a. Air Quality

The EPA and the Arizona Department of Health Servi ces
(ADHS) have set primary and secondary standards for various air quality
constituents. Primary standards define the maximum pollutant levels allowable
to protect the public health with an adequate margin of safety; secondary
standards define the maximum pollutant levels allowable to protect the public
welfare from any known or anticipated adverse effects. The state standards,
which are generally comparable to the federal standards~· 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 standards deal primarily with six pollutants. An area in
which any NAAQS is exceeded, as shown by monitored data, is classified as a
IInon-attainmentll 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 non-attainment 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. t~ost of the data,
however,are from the Phoenix metropol itan area with only limited 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 Nonoxide (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 non-attainment for CO.

Non-methane Hydrocarbons (NMH): The Federal and state
standard was grossly violated in 1980 at the one Phoenix monitoring site where
data were collected. Because hydrocarbons playa key I~ole in the chemical
formation of ozone, the standard is used as a guide in devising plans to
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achieve the ozone standard. Therefore, although the NAAQS has been violated,
the Phoenix metropolitan area has been designated non-attainment for oxidants
(ozone) rather than NMH.

Nitrogen Dioxide (NO): NO data were collected at two
Phoenix locations in 1980. The Federal a~d stat~ standard was not violated at
either of the sites.

Ozone (0 ): The Federal and state standard was violated
at approximately half of ihe 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 occurred in 1980. The EPA has classified
the Phoenix metropolitan area as non-attainment for TSP.

Sulfur Dioxide (SO): None of the Federal or state
standards were violated in the Phoenix a?ea in 1980.

b. Aesthetics

The visual landscape of the CAWCS area includes the city
and suburbs of Phoenix, lush green irrigated farmland, and the Arizona desert.

The terrain of the study area can be characteri zed by
mountain ranges and steep barren slopes. Frequently, these slopes become
massive, exotically shaped cliffs formed from rocks of various colors. The
rugged terrain is often separated by broad, gently sloping, alluvium-filled
va 11 eys. Fl owi ng ri vers and intermittent streams meander through the desert
landscape. Along the rivers, riparian vegetation adds a contrast with the
earth colors and sparse vegetation of the desert. Visually these rivers and
the shade of riparian vegetation 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. The EPA has
suggested an annual day-night sound level (L rl ) of less than 55 dB as being
requisite to protect public health and welfar~~

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
Transition Zone which separates the Basin and Range Province from the Colorado
Plateau. The Basin and Range is characterized by mountain ranges that are
distinctly longer than they are wide, generally parallel to other ranges, with
steep slopes and rugged topography. The mountain ranges are usually separated
by near-flat to gently sloping valleys or basins which have been filled with
alluvium. The Transition Zone is characterized by a topography which is more
rugged than that of the Plateau; however, altitudes are generally lower in the
Trans it i on Zone.
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Table III-7

AMBIENT SOUND LEVELS BY LAND USE TYPE

Land Use

Urban Residential Near to Highway
Urban Residential Hi-Rise
Urban Shopping Center
High Density Single Family Urban Residential
Suburban Residential
Suburban Residential at City Outskirts
Small Town Residential
Farm
Open Land (except agricultural)

Day-Night Ambient SQund
Level (Ldn ) in dB

75-85
65-85
55-70
50-65
35-60
45-60
40-55
30-45
15-45

Various igneous, sedimentary, and metamorphic rocks
ranging in age from Precambrian to Quaternary are exposed within the study
area. The area has been subjected to a number of geologic processes including
folding, faulting, intrusions, deposition, and erosion. Modern landforms are,
in 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
moderate in some areas to virtually nonexistent in others.
epicenters in Arizona, very few have had a magnitude of 5.0
Richter scale.

has ranged from
Of the recorded

or greater on the

The study area is characterized by broad valleys underlain
by permeable alluvial deposits hundreds to even thousands of feet thick and by
abruptly rising mountains which typically consist of crystalline rocks of low
permeability. Within these areas, particularly in portions of Pinal and
Maricopa Counties, where the state's population and agriculture are centered,
water levels have been declining since 1923. The decline is due to water
withdrawal in excess of the volume of recharge. With water level declines on
the order of 200 to 300 feet over the years, the dewatered zone has become
compacted, the land surface has subsided, alluvial deposits have been
subjected to stress, and earth fissures have formed, usually nea~ the margins
of basins adjacent to mountains. Often there is some vertical displacement
across these cracks. The cracks quickly widen due to erosion by surface water
and usually form gully-like features.
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Although there are no earth fissures known to occur at the
CAWCS site areas, they do occur within the general study area and the
potential for their formation is high in areas where ground \lJater levels
continue to decline.

There are many known localities of metallic and
nonmeta 11 i c mi nera1s, nonferrous base, and precious metals throughout the
study area. A 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 area are able to produce sustained high
agricultural yields by modern farming methods. The Soil Conservation Service
has mapped these areas of prime farmland for a portion 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 landownership 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 111-2. 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 metropolitan 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, Scottsdale,
Paradise Valley, Fountain Hills, Glendale, Peoria, Sun City, Surprise, El
Mirage, and Youngtown.

Four other minor land use/land cover classifications
found within the study area include forest lands, barren lands, surface water
bodies, and narrow riparian wetland areas as indicated on Figure 111-2.

(2) Landownership Patterns

General surface landownership patterns for the CAWCS
area are shown in Figure 111-3. Approximately 70 percent of lands remain in
publ ic ownership or are Indian reservations. These lands are predominantly
desert rangeland. The privately-owned lands, mostly located in the central
part of the study area, are predominantly urbanized or agricultural.

The U.S. Forest Service manages about 23 percent of
the land within the CAt-lCS area, including portions of two Tonto National
Forest Wilderness areas, the 1\1azatzal and Superstition. National Resource
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Lands controlled by the Bureau of Land Management also comprise approximately
23 percent of the total study area. The majority of these lands are
consolidated blocks of mountains and foothills located 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
approximately 1 percent of the total CAWCS area.

The Arizona State Land Department and several other
state agencies have administrative responsibilities for managing approximately
15 percent of land within·the CAWCS area. The majority of the State 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
pur'poses. Under provi sions of the recently enacted Urban Lands Management
legislation, the Land Department now engages in the long-term lease of State
Trust Lands near urban areas for pt'ivate 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.

Five Indian reservations comprise approximately 7
percent of the study area. These are the entire Fort McDowell, Salt River,
Gila River, 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 the general
public for commercial, housing, agricultural, recreational and industrial
development.

Privately owned lands, totalling apprOXimately 31
percent of the CAWCS area, are mostly 1ocatedwithi n the Phoenix urbani zed
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, recreational, and
public utility purposes. The larger parcels of privately owned lands located
outside of the urban areas are predominantly used for agriculture.

C. Description of Affected Site Areas

1. New/Modified Stewart Mountain Site Area

The existing Stewart Mountain Dam, located on the Salt River
approximate ly 10 mil es upstream from the confl uence of the Salt and Verde
Rivers, was constructed in 1930 as part of the SRP system for water storage
and hydroelectric purposes.

The entire area which would be affected by construction of New
Stewart Mountain Dam is located within the boundaries of the Confluence site
area (see Figure 111-1). The description of the New Stewart Mountain affected
site area is, therefore, included in the description of the Confluence site
area.
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2. Cliff Site Area

a. Geographic Setting

The Cliff Dam and Reservoir site is located on the Verde
River between two existing dams: Horseshoe Dam, constructed in 1946, and
Bartlett Dam, constructed in 1939 (see Figure III-I). Horseshoe Dam was
constructed by the Phelps Dodge Copper Corporati on for water recl amati on
purposes and is currently operated by the Salt River Project.

The approximately 52,800-acre site 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 flood plain. Table 111-8
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 tri butaries upstream from Horseshoe Reservoi r. These ri pari an
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
hel"on rookery exists in cottonwood trees downstrE~am from Horseshoe Dam near
the KA Ranch.

(2) Other Terrestrial Communities

The paloverde-mixed cacti community type is the
predominant 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 Ri ver is an unregul ated stream upstream
from Horseshoe Reservoir and is subject to wide fluctuations in flow.
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Table III-8

ACREAGE AND PERCENT RANGE OF BIOTIC COMMUNITY SERIES

AND ASSOCIATIONS AT THE CLIFF SITE AREA

Desert upland:

Paloverde-mixed cacti series

Blue paloverde-ironwood
association

Riparian and wetland types:

Fremont cottonwood-Goodding
willow association

Mixed broadleaf series

Velvet mesquite association

Saltcedar association

Saltcedar-mixed scrub
association

Human-dominated types:

Agricultural lands

Other resource categories:

Lake (typical year high)

Lake (typical year low)

Flowing stream (miles)

Nonvegetated lands

Total

*Not included in the total.

Symbol

PC

CB/RA

CW/PS

MB

MS/PJ

SD/TC

'SD/SC

AG

Percent

86.3

3.9

1.0

0.2

1.7

0.02

0.02

0.2

3.8

1.2*

2".9

100.0

Acres

45,550

2,030

550

100

880

10

10

130

2,000

610*

20*

1,530

52,790

Source: Second Level Environmental Inventory, Dames & Moore, 1982.
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Although upstream portions of the Verde are characterized as mature
heterogeneous stream, there are few deep pools or riffles in the reach
occurring within the affected site area. 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) Reservoir Aquatic Communities

Horseshoe Reservoir is subject to extensive drawdown
under the current operation schedule which severely reduces fish spawning.
Fishes of the family centrarchidae (crappie, largemouth and smallmouth bass,
sunfishes) are the major groups in which severe reductions in spawning success
occurs. However, during drawdowns~ the r-iver supports vegetative growth in
the bed of the reservoir, creating habitat for waterfowl arid shorebirds.

(5) Threatened and Endangered Plants and Wildlife

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 Reservoir and Tangle Creek. The Chalk
~~ountain breeding area is the least productive of five bald eagle breeding
areas in CAWCS site areas due to frequent inundation of nest sites.

Among Arizona special status wildlife, the desert
tortoise, black hawk, osprey~ and black-crowned night heron have been noted in
the Cliff site area. The Arizona Game and Fish Department has recently
reintroduced the river otter in the Tangle 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
approximately 180 acres of cottonwood habitat at four rehabil itation sites
along the Verde River. Riparian habitat upstream from Horseshoe Reservoir is
considered wintering area for both bald eagles and peregrine falcons. The
Mazatzal Wilderness Area and contiguous area recommended for inclusion in the
wilderness system are adjacent to the Cliff site area. The Lime Creek area
adjacent to the Cliff site is being reevaluated by the Forest Service for
roadless area designation.

c. Recreation

(1) Stream-Oriented Recreation

Existing stream-oriented recreation resources and
facilities in the Cliff site area are within the Tonto National Forest and are
managed by the u.S. Forest Service. Stream-oriented resources include 19.7
miles of stream on the Verde River~ approximately half of which are above
Horseshoe Dam. One stream-oriented recreation area is located just below
Horseshoe Dam. .
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The total number of maximum annual recreati on days
attributed to stream-oriented activities at the Cliff site is 19,468.
Fishing, camping, and picnicking are the primary recreation activities. These
activities occur at both developed and nondeveloped sites on the Verde River.

(2) Reservoir-Oriented Recreation

Existing reservoir-oriented resources within the
Cl iff site area center around Horseshoe Reservoi r. Horseshoe Reservoi r 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 a
two-lane gravel road, thereby restricting the types of boats that can reach
the reservoi r. Accordi ng to the U. S. Forest Servi ce, most boating use at
Horseshoe Reservoir is for fishing. There are currently no physical
facilities for reservoir-oriented recreation within the Cliff site area
(Horseshoe Reservoir). The total number of maximum annual recreation days for
reservoir-oriented recreation at the Cliff site area is 59,464.

d. Cultural Resources

(1) Prehistoric Resources

Within the Cliff site area boundaries there are
estimated to be approximately 1,465 prehistoric archaeological sites which
cover a combined area of roughly 1,500 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 approximately 475 are predicted to
occur. This type of site is characterized by the presence of pottery
fragments and/or lithic fragments or tools on the surface of a site. Surface
architecture is generally absent; in a few cases, these sites are found to
contain remains of Hohokam pithouses. Such sites functioned as habitation
units occupied by families of different sizes for varying lengths of time. In
the majority of cases, however these scatters are referred to as 1imited
activity sites: areas where specialized tasks were performed such as plant
and/or animal procurement or processing, 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 pueblos and reflect more
permanent occupations than do limited activity sites. This class of sites was
divided into five groups based on the number of rooms found at each site.
Each of these different sized pueblo sites served a different function in the
prehistoric settlement hierarchy. Sites \'Iith only one room (345 predicted)
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are the most common in the Cliff site area followed by sites with 2-5 rooms
(460 predicted), 6-20 rooms (130 predicted), 21-100 rooms (10 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 more nonloca1 materials such
as decorated pottery from the north and worked shell from the south.

Two other types of sites include petroglyph sites
(less than 5 predicted to occur) and agricultural sites (30 predicted to
occur). Petroglyph sites refer to sites consisting only of rock art and which
lack artifacts or surface rooms. A distinction is made between agricultural
sites, or systems, and agricultural features. An agricultural site consists of
5 or more individual water-soil control features, such as terraces, check
dams, or gridded gardens, which are spatially related; few, if any, artifacts
are present on the surface of the site. These sites are often quite large in
areal extent, and many have more than 25 individual water soil control
features. If a site has more than 5 water-soil control features, but also has
structures on the surface, the site is classified according to the number of
rooms as this category more accurately reflects the site ,function. Thus, the
water soil control feature category represents features associated with
another type of site.

Occurring with sites in the Cliff site area are a
number of special features such as trash mounds (90 predicted), ball courts (2
known to exist), and water and soil control devices (1,270 predicted). Trash
mounds are extremely valuable to archaeologists, as they provide an enormous
amount of information 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 sites.

There is some evi dence document i ng human occupa ti on
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 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 present 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 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 early initial intrusions by non-Indians in
the Cliff site area were transitory in nature. The earliest known was that of
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a fur trapping party led by Ewing Young who trapped along the Verde River in
1829. The mil itary presence was only occasional and troops traveled along the
Verde River through the Cliff site area on a relatively infrequent basis.
Generally, the Verde River seems to have been used very little as a
north-south transportation or communication route during the historic period.

Agricultural interest was 1imited, primarily because
of the rugged terrain and the creation of the Tonto National Forest in 1905
which restricted access to suitable land for farming. Only two homesteads,
both part of the KA Ranch (now Johnson Ranch), were patented, one in 1919 and
one in 1922. The 1919 homestead was patented by J. Marion Sears and includes
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.

Shepherding in the Horseshoe Dam area had its roots
in the late nineteenth century. Two relatively late manifestations of this
activity are located within the Cliff 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 ~o the area in the mid-1940s. The dam was designed, along with
Bartlett Dam, to store water from the Verde River. The immediate environs of
the dam contain a number of sites associated with the main structure.
Construction took place during the years 1944-1946 and was financed by the
Defense Plant Corporation, a Fedet'al agency, for the Phelps Dodge Copper
Company. Associated with the dam are extensive remains of a large and complex
construction 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 Cl iff Reservoir. The ranch has been in existence
since 1887. It includes 212 acres of family-owned land used for growing feed
and for other ranching operations. Additionally, the family has obtained
grazing permits from the Forest Set'vice for use of 36,848 acres of Tonto
Forest land in the vicinity of 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.
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f. Other Resources

(1) Air Quality

No air quality 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
violation of total suspended particulates (TSP) standards a possibility.

(2) Aesthetics

The Cliff site area extends southward to include a
porti on of the Bartl ett Reservoi r and northward to 7 mil es upstream from
Horseshoe Reservoir. The Verde River in the area between the two reservoirs
has clusters of mature cottonwoods and other riparian vegetation along the
river banks. On the west shore, a"pproximately 2 miles below Horseshoe Dam,
are green fields, grazing cattle, large mature trees, and buildings of the KA
Ranch. With the river as a foreground, this ranch enhances the visual quality
of the site area by creating a strong contrast to the surrounding desert
landscape. The Horseshoe Reservoir often has a large drawdown leaving only a
very small lake with a steep unvegetated shoreline. The general terrain of
the Cliff site area is characterized by rough mountains and steep valleys.
Other than the KA Ranch, little evidence of human habitation is evident.

(3) Noi se

Day-night sound levels in the Cliff site area are
typically below 55 dB. The day-night sound level of 55 dB is compatible with
the EPA'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 damsite is underlain
by alluvium and Precambrian granite. The granite is extensively fractured and
faulted, and varies from coarse to relatively 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. Although the area
has low rates of tectonic activity, the largest random earthquake (i.e. no
causative fault identified) that is postulated for the seismotectonic province
in which Cliff Dam site occurs, would have a magnitude of 5.5. Studies of the
major faults in the area indicate that earthquakes as large as 6.5 are capable
of occurring in the seismotectonic province. A potentially active fault has
recently been located to the west of Horseshoe Reservoir.



Urani urn occurrences have 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.

The soils of the site area vary from clayey, sandy,
loamy, gravelly to rocky. Within the site area, there -are approximately 130
acres of prime farmland located at the KA Ranch.

(5) L~nd Resources

Except for the KA Ranch, all of the 1ands in the
vicinity of the Cliff site are Tonto National Forest lands controlled and
managed by the Forest Service for wildlife habitat, water storage, recreation,
and livestock grazing. The major land use features currently located within
the Cliff site area are the Horseshoe Dam and the 2,800-acre Horseshoe
Reservoir which would be replaced by Cliff Dam and Reservoir. No other
significant developments have occurred in the vicinity of the Cliff site area
given the predominantly public landownership pattern.

3. Verde River Dams Modifications Site Area

The Verde River Dams Modifications site area encompasses 75,690
acres including all 52,790 acres of the Cliff site area and an additional
22,900 acres of the Bartlett Dam and Reservoir area. The description
presented here addresses only those factors which differ from the Cliff site
area.

a. Geographic Setting

The Verde River Dams Modifications site area is located on
the Verde River and consists of two existing dams, Horseshoe Dam and Bartlett
Dam. The eastern boundary of the Mazatzal Wilderness Area-lies approximately
three miles east of Horseshoe Dam. Bartlett Dam is located 24 miles
downstream of Horseshoe Dam.

b. Biological Resources

Table 111-9 presents acreaqes and ranges for biotic
community types within the Verde River Dams Modifications site area.

(1) Riparian/Wetland Communities

The riparian/wetland communities are the same as
described in the Cliff site area.

(2) Terrestrial Communities

Terrestrial communities are as described in the Cliff
site area.
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Table III-9

ACREAGE AND PERCENT RANGE OF BIOTIC COMMUNITY SERIES

AND ASSOCIATIONS AT THE VERDE RIVER DAMS MODIFICATIONS SITE AREA

Desert upland:

Pa1overde-mixed cacti series

Blue paloverde-ironwood
association

Riparian and wetland types:

Fremont cottonwood-Goodding
willow association

Mixed broad leaf series

Velvet mesquite association

Saltcedar association

Saltcedar-mixed scrub
association

Human-dominated types:

Agricultural lands

Other resource categories:

Lake (typical year high)

Lake (typical year low)

Flowing stream (miles)

Nonvegetated lands

Total

*Not included in the total.
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Symbol

PC

CB/RA

CW/PS

MB

MS/PJ

SD/TC

SD/SC

AG

Percent

85.3

4.0

0.8

0.1

1.3

0.01

.01

0.2

6.3

2.0*

2.0

100.0

Acres

64,550

3,040

570

100

970

10

10

130

4,780

1,530*

21*

1,530

75,690



•

(3) Perennial Stream/Riverine Communities

The perennial stream/riverine communities are the
same as described in the Cliff site area except there are approximately 21
miles of perennial stream.

(4) Reservoir Aquatic Communities

In addition to the reservoir aquatic communities of
the Cliff site area, Bartlett Reservoir is a relatively more stable reservoir
than Horseshoe. It is one of Arizona's major sports fisheries.

(5) .Threatened and Endangered Plants and Wildlife

In addition to the threatened and endangered plants
and wildlife described in the Cliff site area, bald eagles nest along the
Verde River downstream of Bartlett Dam. This breeding area has been more
productive than the Chalk Mountain breeding area.

(6) Management and Special Use Areas

Management and special use areas are as described for
the Cliff site area.

c. Recreation

(1) Stream-oriented Recreation

Existing stream-oriented resources in the Verde River
Dams Modifications site area include 1 mile of stream below Bartlett Dam in
addition to those resources described in the Cliff site area. Recreational
use for this mile is estimated to be 16,000 annual recreation days.

(2) Reservoir-Oriented Recreation

In addition to the reservoir oriented recreation at
Horseshoe Reservoir described in the Cliff site area, Bartlett Reservoir in
the Verde River Dams Modifications site area receives a high amount of
recreati ona1 use. Reservoi r-oriented recreati ona1 use at Bartl ett Reservoir
is 158,730 annual recreation days, 72,150 of these are on the water surface
and 86,580 on land.

d. Cultural Resources

(1) Prehistoric Resources

Verde River Dams Modifications site area ~ncompasses

the 52,790 acres within the Cliff area described above plus an additional
22,900 acres. This combined area would include the 1464 prehistoric
archaeological sites covering apprOXimately 1,500 acres that are estimated to
be withi n the Cl iff area. An additi ana1 292 sites coveri ng about 265 acres
are predicted to be within the area surrounding Bartlett. The total of 1,756
sites are estimated to encompass about 1,750 acres of archeological remains.
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Only limited sample surveys (about 12 percent coverage) were conducted within
the Bartlett area, but the types and proportions of sites present are assumed
to be generally similar to those for the Cl iff area described above. The
exception would be due to the fact that the existing Bartlett Reservoir has
inundated the prime terrace locations where the larger types of sites are
typically located. Although one additional ball court feature, which is
usually indicative of a large pit house village, has been recorded in the
Ba rt1ett area, it is expected that few others, if any, of the 1arger site
classes would be present within the additional area at Bartlett.

(2) Historic Resources

In addition to the 17 historic sites within the Cliff
area an additional 3 sites are known to be present within the Bartlett area.
These include Bartlett Dam itself, a saddle dam south of the main dam, and the
construction camp complex used when "the dam was originally constructed between
1936 and 1939. Because total survey of the Bartlett area has not been made
additional historic sites have not been identified. The history of land use
in the area would indicate that relatively few, if any, historic sites are
unrecorded.

e. Social Resources

Social resources are the same as those described in the
Cliff site area.

f. Other Resources

(1) Air Quality

No air quality data are
of the Verde River Dams Modifications site area.
recreation-related traffic and relatively high
makes an occasional violation of total suspended
possibility. .

(2) Aesthetics

available from the vicinity
A combination of dust from

potential for wind erosion
particles (TSP) standards a

The aesthetic qualities of the Verde River Dams
Modifications site area are as described for the Cliff site area with the
addition of Bartlett Reservoir. Bartlett Reservoir is a relatively stable
reservoir without the substantial drawdowns that are associated with Horseshoe
Reservoir.

(3) Noi se

Noise levels in the Verde River Dams Modifications
site area are the same as at the Cliff site area.

88



(4) Geology/Soil

The foundation of Horseshoe Dam consists of dipping
interbedded basalts, tuffs, and agglomerate. Bartlett Dam is underlain by
coarse-grained and fine-grained granites with alluvium and talus deposits
occurring along the dam axis. Geologic conditions are as described for the
Cliff site area.

(5) Land Resources

Land resources are as described for the Cliff site
area.

4. New/Modified Roosevelt Site Area

a. Geographic' Setting

The New/Modified Roosevelt Dam site area encompasses the
existing Roosevelt Dam and Reservoir, located at the confluence of Tonto Creek
and the Salt River about 75 miles east of Phoenix (see Figure III-I).
Rooseve1t Dam was constructed in 1911 for water storage and is currently
operated by the Salt River Project. Roosevelt Lake has an approximate
17,OOO-acre surface area and an 88-mile shoreline at maximum design capacity.
Primary access routes to the Roosevelt damsite area are State Routes 88
(Apache Trail), 188, and 288. The affected site area for constructi on of
New/Modified Roosevelt Dam i ncl udes approximately 81,000' acres.

b. Biological Resources

The Roosevelt site area has two somewhat dissimilar
dra i nages feedi ng into Roosevelt Lake. The Salt Ri ver 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 well developed. The
surrounding hillsides are part of the Paloverde-mixed cacti community. Table
III-I0 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. Salt-cedar 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
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Table III- 10

ACREAGE AND PERCENT RANGE OF BIOTIC COMMUNITY SERIES
AND ASSOCIATIONS AT THE ROOSEVELT SITE AREA

Desert upland:

Paloverde-mixed cacti series

Blue paloverde-ironwood association

Riparian and wetland types:

Fremont cottonwood-Goodding
willow association

Velvet mesquite association

Saltcedar association

Saltcedar-mixed scrub association

Human-dominated types:

Agricultural lands

Other resource categories:

Lake (typical year high)

Lake (typical year low)

Flowing stream (miles)

Nonvegetated lands

Total

*Not included in the total.

Symbol

PC

CB/RA

CW/PS

MS/PJ

SD/TC

SD/SC

AG

Percent

69.3

4.4

0.5

2.0

1.1

0.2

0.2

17.9

14.7*

4.4

100.0

Acres

56,130

3,540

380

1,650

880

170

120

14,520

11,930*

15*

3,580

80,970

Source: Second Level Environmental Inventory, Dames & Moore, 1982.
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lake and in the Salt River channel downstream of Roosevelt Dam. The abundant
cliff habitat along the Salt River harbors locali'zed populations of
specialized plants and animals.

(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 Arizona Game and Fish Department has reintroduced the
razorback sucker in the reach upstream of Roosevelt Lake and reintroductions
of the Gila topminnow have been initiated at tanks and springs in the
vicinity. Tonto Creek is subject to occasional cessation of flow. Fish that
occur are essentially the same species that occur in Roosevelt Lake.

(4) Reservoir Aquatic Communities

Roosevelt Lake is a 1arge and important
self-sustaining fishery resource in central Arizona. The reservoir is
relatively stable in that it is only occasionally subjected to severe drawdown
conditions. The fish population is predominantly introduced species. As in
many other central Arizona impoundments, the lakebed is made up of rocky
substrates overlain by sediment conveyed by the main feeder streams.

(5) Threatened and Endangered Plants and Wildlife

A bald eagle breeding area is located near the
confluence 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 night heron, desert
tortoise, and Gila monster which are State of Arizona special status species,
occur in the vi ci nity of Roosevelt Lake. The razorback sucker has been
reintroduced to the Salt River upstream of Roosevelt Lake. The Gila topminnow
has been reintroduced to springs and lakes in the Tonto National Forest.
Desert bi ghorn have been introduced to the Three-Bar Wi 1dl ife Area and are
known to occur in the Roosevelt Lake vicinity.

(6) Management and Special Use Areas

Grazing allotments around Roosevelt Lake are managed
by the Tonto National Forest. The Tonto Creek end of the lake and vicinity
are considered wintering areas for the bald eagle and peregrine falcon. A
variety of waterfowl is known to winter at the lake, and portions of the
shoreline are closed to public access in the winter. Access to the Pinal
Creek nesting area will be curtailed in the future, and habitat improvement
such as planting cottonwood trees is being considered.

The Arizona Game and Fish Department manages a
waterfowl refuge located on the northeast and west shorelines of the Tonto arm
of the lake primarily for migratory waterfowl. The Three-Bar Wildl ife Area
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also borders the lake and the Salt River downstream of Roosevelt Dam providing
excellent habitat for wildlife.

c. Recreation

(1) Stream-Oriented Recreation

Existing stream-oriented recreation resources and
facilities in the Roosevelt site area are within the Tonto National Forest and
are managed by the 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 stream-oriented facilities have been developed
by Tonto National Forest in the Roosevelt site area. Stream fishing 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
somewhat 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. Dispersed camping and fishing are the primary
recreation activities at these areas.

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 estimated to be
approximately 1,480 prehistoric archaeological sites which cover an area of
roughly 2,780 acres.

Sites predicted to occur in the area include 460
artifact scatters. Pueblo sites at Roosevelt include one room sites (490
predicted to occur), 2-5 room sites (290 predicted to occur), 6-20 room sites
(175 predicted to occur), 21-100 room sites (45 predicted to occur), and sites
with greatei~ than 100 rooms (5 predicted to occur). r,1any of the one room
sites are small (4 square meters) and have a very low artifact density
indicating they were probably not used as permanent living quarters. The
larger sites (sites with more than 20 rooms) at Roosevelt tend to be located
along the larges drainages which flow into the Salt River.
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Two other types of sites include petroglyph (l
predicted to occur) and agricultural sites (10 predicted to occur). Special
features include an estimated 215 trash mounds and 1,780 individual water and
soil control devices.

There is evidence indicating the earliest occupation
in Tonto Basin occurred between 5000 B.C. and 1000 B.C. (Hucke11, 1973). The
major occupation, however, seems to have started with the Colonial Period of
the Hohokam which dates from A.D. 500 to A.D. 900. This period marks the
start of the sedentary occupation of Tonto Basin. The next major occupation
ranges from A.D. 1100 to A.D. 1400 and is attributable to the Salado (Fuller
et a1, 1976). Less is known about the time period from A.D. 900 to A.D. 1100.
Some sites have been recorded which date to this time interval, but the
Hohokam-Sa1ado transition is poorly understood. Work by Doyel (1977),
however, supports a continual occupation of the basin. Between A.D. 1400 and
A.D. 1450, the Salado abandoned the area for reasons which are still unclear.

The current condition of the archaeological resources
in the Roosevelt site area is considered fair to poor. Sites with noticeable
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 area to the
southwest and the Mogollon area to the north and east, the prehistoric
occupants of this area served a crucial function in regional economic and
socio-po1itical activities. Of equal importance, intra-regional indicators
such as site size, number of rooms ata site, and artifact diversity suggest a
network of independent competing communities who were internally organized.
These sites also reflect a wider diversity of architectural styles than is
usually observed in the Southwest. For these reasons, 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 sites and water
control sites, mainly from the Roosevelt Dam construction period, constitute
72 percent of the historic resources at Roosevelt. Water control functions
can be assigned to 22 sites and structures. These include Roosevelt Dam (a
National Historic Landmark), the power canal and its several related sites,
Government Hill, and a number of constructi on camps and thei r appurtenant
trash di sposa1 areas. Twenty-one s'ites are associ ated with agri cultural
pursuits, primarily ranching and both patented and unpatented homesteading.
Five transportation-related sites and structures include an 1881 road, Highway
188 constructed in 1905-1907, and a 1920 truss bridge. Nine sites are
included in a miscellaneous category.
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Today only one historically important unincorporated
village, Roosevelt, remains. One site containing a metal tank and a charcoal
pile is classified as having an industrial function. Another site is the
Tonto National Monument. Religion-related sites consist of a church site and
the Cline family and Roosevelt cemeteries. Finally, three sites consist of
trash deposits, the origin of which are uncertain.

Five of the significant sites are above the IDF area
and will not be affected by the project. The Roosevelt area is characterized
by a long and eventful history beginning with the Apachean occupation. It is
not known when the first non-Indians entered the region, but fur trappers
traveled along the Salt River on at least two separate occasions in the early
1800s. Military excursions occurred at numerous times, but only one permanent
camp, Camp Reno, was established. It was built in 1867 and abandoned in 1870.
During the same period, prospectors began searching for gold and other
valuable minerals, but with little apparent success. No major travel routes
or roads went through the area; it was bypassed by the large exploration and
mapping expeditions of the mid-1800s. No sites of these early occupants and
users have been discovered within the Roosevelt site area.

The first homesteader-rancher to enter the area was a
hog rancher who settled in Greenback Valley in 1875. Soon, the area was
blanketed with ranches and homesteads. The 1ast 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, ranches,
farmlands, buildings, roads and trails, and familiar landscape. The dam
construction project also brought the government and tourists.

Preparation for construction of Roosevelt Dam began
in 1903. Brick and lime kilns were established, a cement mill i'laS erected,
and constructi on of the power canal began. The canal was not ready for use
until 1906. vJork on features directly related 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
recreation facilities for management personnel, labor, government officials,
and visitors during the construction period. In addition to the town of
Roosevelt, large housing complexes for laborers were developed near the cement
mill and by the dam contractor at Hotel Point. Nearly 2,000 individuals are
said to have occupied Roosevelt during the construction 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.

Roosevelt Dam is 1isted on the National Register of
Historic Places and is a National Historic Landmark. One reason for being so
designated is that it is the highest masonry dam in the world.
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e. Social Resources

Four communities at Roosevelt Lake would be directly
affected by relocation: Rockhouse Farm, Roosevelt Lake Estates, Roosevelt-
Gardens East, and North Bay Estates. A large number of the people in each of
these communities are part-time residents.

People living at Roosevelt Lake are geographically
divided into two distinct populations: those living on the east (Globe) side
and those 1iving on the west (Payson) side of Roosevelt Lake. Residents
living on the same side of the lake share facilities and participate in the
same soci a1 events and community projects. Very 1ittl e social interacti on
occurs between east- and west-side residents. Rockhouse Farm and Roosevelt
Lake Estates are located on the east side, while Roosevelt Gardens and North
Bay Estates are on the west side of 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
communities in two important ways. First, the east side is more developed
than the west side. The population is denser and neighborhoods appear more
residential. Second, there are more businesses on the east side and they
cater primarily to the tourist trade. LakevieH f'larina, located near the dam
an the east side. provides ~ place to dock and serv~re boats. Roosevelt Lake
Resort is also located on the cast side. A small gas station is located near
the resort, and Spring Creek Store, a la-I'ge grocery store. is .:About 1 mile
away. In nddit i on to these businesses, a sma 11 store is locuted ut Rockhouse
Farm_

The; ('0~~llnities on the \A!cst :>-ide ~_re not as developed
as those on the east side of Roosevelt Lake. Th~i~t:: are r:;nre uncleared lots
und more lots without buildings, houses, or ty'uilprs. There are also fewer
businesses.

There dr~ nnly two small stareS ~r. the vicinity:
Punkin Center 5~urt:: a~rl Angler's Inn- The Punkin Center Store, bc~idc~

stC(;:":~r.~ groceries and ~OmC I~s!:ing and campin!] sU~tJ:~pc, contains a 11.1.:"::1.
~0untpr and a small bnr. 1~ serves as a central ~c2ti:":g place for west-side
residents; howevcr, l-esidents generally travcl to Payson formnst ~upplies and
scrvi ces.

(1) Rockhouse Farm

The rural d",S'::i--t cnmmunity of Ror.!d'luu::;c Fa rm is
locaterl ,.,:~ -:::-1':: :;01l theast side of P.ClJ;)C-v-elt Lake, near whc:'(; the Snlt River
enters tIle: luke. The communit~1 arid 1.:IC r:ockhouse geneY':l1 :> L0,'C '''hi ch serves
it were initially established about 17 ye~rs ct90. The

property at Rockhouse Farm has been owned by the same family since the early
1930s. Forty-seven people reside at Rockhouse 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 are leased.
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Nearly all of the 31 full-time residents are retired persons living 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.

(2) Roosevelt Lake Estates

The community of Roosevelt Lake Estates on the
southeast side of the lake is located on 156 acres of private land surrounded
by the Tonto National Forest. The population is estimated to be 359 of which
about 60 percent (215) are full-time residents and 40 percent (144) are
part-time residents. Approximately 200 of the residents are retired persons,
most of whom live on fixed incomes with limited resources. Children comprise
about 24 percent (87) of the population, and those school-aged children who
are permanent residents are bused to the Globe-Miami area for school.

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.

(3) Roosevelt Gardens East

Roosevelt Gardens East is located about 7 miles
southeast 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 the Punkin
Center School 7 miles away. High school age children attend school in Payson.

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
northwest side of Roosevelt Lake. Approximately 60 residents live in the
community, 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 good health with moderate-to-high incomes.
There are no children living in North Bay Estates.

(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
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residents. Collectively, their most distinguishing characteristic is their

commitment to a rural, independent lifestyle. They relish 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

appreci ation of nature. The 1ake is an important feature of the res idents I

lifestyle and their primary source of recreation.

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 relocations were necessary, they wished to remain in

the area close to their current neighbors, where they could enjoy the

independence and privacy that originally attracted them to the community.

f. Other Resources

(l) 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 fiist is a striking view of the 300 foot

high, stone faced Roosevelt Dam anchored in a deep rock canyon. The second is

a large, attractive lake with a recreation pool of over 13,000 acres. From

the dam, this placid body of water, approximately 2 miles wide, stretches 10

miles to the east and a similar distance to the west. At the east end of the

lake cottonwoods 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 perimeter lake roads, and motorboat activities on the

lake contribute to the maximum sound levels within the area.

(4) Geology/Soils

The topography of the Roosevelt site area varies from

near-flat or gently sloping in the floodplains 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 Salt River, and into the Salt River from numerous
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washes, gullies and creeks which dissect the surrounding hills. The area
includes Precambrian granite, limestone, quartzite, conglomerate, and shale;
Precambrian to Tertiary diabase; Cambria~ sandstone and quartzite;
Carboniferous to Devonian 1imestone, shale, and sandstone; Tertiary dacite,
gravel, sand, and conglomerate; and Quaternary to Tertiary gravel, sand, and
silt. The foundation of the existing dam consists of hard, thickly bedded,
fine grained, dense, lightly jointed Precambrian quartzites and sandstones.

Although several faults have been noted in the area,
there is no evidence of Quaternary movement. Roosevelt Dam is in a region of
relatively low seismicity so a large damaging earthquake is not likely.
However, earthquakes as large as magnitude 5.5 occurred in historic time and
are characteristic of the largest random earthquake (i.e. no causative fault
identified) within the seismotectonic province. Studies of the major faults
in the area indicate that earthquakes as large as 6.2 may occur. 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

Rooseve1t Dam and Roosevelt Lake are the domi nant
land use features in the site area. Since the construction of 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 Forest Service's Horse Pasture, Porter Springs, and Windy Hill
Recreational Areas and the small residential communities previously described.
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.

The 80,970-acre Roosevelt site area lies exclusively
within the boundaries and under the administrative control of the Tonto
National Forest, Tonto Basin Ranger District. Exceptions to public
landownership include inholdings of privately owned lands, lands which have
been withdrawn by the Bureau of Reclamation 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 other parcels within
the Roosevelt site area have also been set aside as publicly-managed special
use areas: the 1,120-acre Tonto National Monument, the 38,897-acre Three Bar
Wildlife Management Area, and the 7,680-acre land/ll,500-acre water Salt River
Natural Wildlife Goose Refuge Management Area. Additionally, the segment of
Tonto Creek upstream of Roosevelt Lake has been determined to meet criteria
for possible Congressional designation as a wild and scenic river.
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5. Confluence Site Area

a. Geographic Setting

The Confl uence Dam site is 1oca ted at the confl uence of
the Salt and Verde Rivers, approximately 3.5 miles upstream from the existing
Granite Reef Diversion Dam, and approximately 25 miles northeast of Phoenix
(see Figure III-I). Primary access to the site area is provided by Beeline
Hi ghway (State Hi ghway 87), Bush Hi ghway, and Usery Pass Road. The affected
site area of Confluence Dam and Reservoir includes 70,400 acres.

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 cl apper rail and several speci es of
Arizona listed-threatened and unique wildlife also occur at the Confluence
area. Table Ill-ll 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 sandy
terraces along both the Salt and Verde Rivers. These Ilbosques" are
characterized by mature trees up to 30 feet tall and 3 feet in trunk diameter
growing in savanna-like stands. The Confluence site area contains cattail
marsh habitat which is used by the endangered Yuma clapper rail. Stands of
salt-cedar and mixed scrub make up the other riparian habitats.

(2) Other Terrestrial Communities

The pa.l overde-mi xed cact i commun i ty forms the
prevalent biotic community of hillsides and mesas, supporting essentially the
full array of Sonoran wildlife. Along washes the blue paloverde-ironwood
associ ati on grows in response to greater moi sture avail abil ity. Rock outcrop
and cl iff habitat on the south side of the Salt River are important as
wildlife habitats.

(3) Perennial Stream/Riverine Communities

The Salt and Verde Rivers constitute about 31 miles
of perennial stream in the Confluence site area. The Salt River contains few
deep pools; the reach between Stewart r'1ounta i n Dam and the confl uence 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 fluctuations in flow. Both
native riverine fishes and introduced species are present. Rainbow trout are
stocked in the Salt River by the Arizona Game and Foish Department.

99



TABLE III -11

ACREAGE AND PERCENT RANGE OF BIOTIC COMMUNITY SERIES
AND ASSOCIATIONS AT THE CONFLUENCE SITE AREA

Desert upland:

Paloverde-mixed cacti series

Blue paloverde-ironwood association

Riparian and wetland types:

Velvet mesquite association

Mixed scrub series

Salt cedar association

Fremont cottonwood-Goodding
willow association

Cattail series

Human-dominated types:

Agricultural lands

Developed and urban lands

Other resource categories:

Lake

Symbol

PC

CB/RA

MS/PJ

SC

SD/TC

CW/PS

CT

AG

DV

Percent

77 .9

2.3

10.4

0.5

0.5

1.3

0.04

0.4

2.2

0.9

Acres

54,870

1,600

7,290

370

330

880

30

300

1,540

630

Flowing stream (31 miles)*

Nonvegetated lands

Total

*Not included in total.

3.6

100.0

2,560

70,400

Source: Second Level Environmental Inventory, Dames & Moore, 1982.
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(4) Reservoir 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 4 Yuma clapper

rails have been simultaneously observed about 2 miles upstream from the

confl uence.

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

near the Sycamore Creek-Verde River confluence. and 3) the Blue Point/Stewart

Mountain breeding area on the Salt River between Stewart Mountain Dam and the

confluence. The eagles which use these breeding areas forage along the rivers

between Stewart Mountain Dam, Sycamore Creek, and the Granite Reef Diversion

Dam. According to the Fish dnd Wildlife Service, the Blue Point/Stewart

Mountain breeding area 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 site. The Colorado river roundtail chub, blackhawk,

osprey, and black-crowned ni ght heron have also been observed in the

Confluence site area. Desert tortoise and Mississippi kite probably occur in

the site area as well.

(6) Management and Special Use Areas

Natural resources on the Fort McDowell and Salt River

Indian Reservations are controlled by the Indian communities, 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

cottonwoods and cattail marsh areas on the north side of the Salt River.

Mature stands of cottonwood and mesquite are considered good birding areas by

the Maricopa Audubon Society; such stands on the south side of the Salt River

are included in the Tonto National Forest Lower Salt River Recreation Area.

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. ~1ost 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

101



confluence with the Verde River. This represents a unique and easily
accessible 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 public water-related recreation facilities are found on either the
Salt River or Fort McDowell Indian Reservation.

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

Reservoi r-ori ented resources and facil iti es 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 during
the recreation season (April to October) and is very intensively used for
boating; over 20,000 maximum annual recreation days are attributable to
fishing, powerboating, waterskiing, and non-powerboating activities.

Three major recreation sites are located within the
Confluence site area at Saguaro Lake. Swimming and picnicking are the most
frequent activities of visitors. The lake area has a parking capacity of 200
cars and is often filled on weekends during summer. A total of 89,549 maximum
annua1 recreation days are associ ated with reservoi r-ori ented recreati on at
the Confluence site.

d. Cultural Resources

(1) Prehistoric Resources

It is estimated that approximately 265 prehi stori c
sites are located in the site area covering a combined area of approximately
7,740 acres. About 200 artifact scatters are predi cted to occur. Many of
these sites are associated with trash mounds, and 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 (20 predicted to occur), and 21-100 room sites (less
than 5 predicted).

Two other types of prehistoric resources found in the
Confluence site area include petroglyph sites (20 predicted to occur) and
agricultural sites (10 predicted to occur). Several Hohokam irrigation canals
have been documented in the area.
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Special features include an estimated 635 trash

mounds. Twelve ball courts were recorded (13 predicted to occur); 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 is 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 bJO

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 dev'eloped a complex level of

social and pol itical organization very different from that in other areas of

central Arizona. The prehistoric resources are considered significant as an

archaeological district.

(2) Historic Resources

One hundred hi stori c 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 agriculture; 15 of these are related to irrigation and

water control, and 55 are remains of small, often isolated, Indian and

non-Indian farmsteads and homesteads scattered over the area. Sites, in

addition to the farmsteads, include Government Ditch, Jones Ditch, Stewart

t~ountain Dam and construction camp, Granite Reef Dam and construction camp,

and Arizona Dam and construction camp.

Transportati on is represented by three sites. Ei ght

sites which have their origin in governmental activities include six military

and two Forest Service facilities. Recreation and mining are represented by

one site each .. Two lime kilns constructed for the production of lime for

building purposes, represent an industrial function. Isolated graves and two

cemeteries reflect a religious function. The Fort McDowell cemetery, dating

to 1868, is still in use. Finally, nine very small sites consisting primarily

of petroglyphs, are classed as miscellaneous.

The hi story of the Fort McDowell porti on of the

Confluence site area can be divided into four general periods: the pre-1865

Indi an occupati on, the 1865-1890 mil itary establ i shment, the squatter-farmer
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period of 1890-1903, and the Indian Reservation period of 1903-present. Sites
from all of these periods except the first have been located. The Yavapai
Indians used the area before the permanent entry of the white man in 1865 and
to a 1imited 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. In addition to the buildings and structures of the fort itself, an
irrigation ditch and fields were developed.

A total of 14 squatters and 21 individuals who
thought they had valid claims to the land were farming within the old Fort
r·1cDowell f-'lilitary Reservation when, in 1903, President Roosevelt signed an
Executive Order transforming it into an Indian Reservation. With this action,
the Federal Government purchased the improvements only and forced everyone 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 Confl uence Dam site 1ie 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 r~ountain Dam was erected on the Salt
River between 1928 and 1930. Upon completion of the dam, the construction
camp was abandoned and many of the buildings were sold for local use. Some of
them were used to develop the Saguaro Lake Guest 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 put. Homesteading and ranching activities, more or
less contemporaneous with those at Fort McDowell, are evidenced at a number of
sites on the south side of the Salt Ri ver. Very few of these were ever
patented and thus very little information is available about them. All are
now in the Tonto National Forest.

~1i ni ng was very 1imi ted 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 processing limestone for the
manufacture of lime on the north side of the river. Sites attributed to both
the Civilian Conservation Corps (CCC) and the Forest Service were recorded,
including a CCC campsite, the Blue Point Ranger Station, and the Blue Point
Administrative Site.

e. Soci a1 Resources

The Fort rkDowell Indi an Reservati on encompasses 24,680
acres of land northeast of Phoenix. The Verde River runs through the
reservation and converges with the Salt River about 1.5 miles from the
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southern boundary of the reservation. The current population of the

reservation is reported to be 374, with mos'tpeople identifying themselves as

members of the Yavapai Tribe.

(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

compulsory relocation by the U.S. Government. Bloody Basin, Skeleton Cave,

and Skull Valley are places in Arizona named following Yavapai encounters with

the military, in which many Yavapai were killed. In 1872, the Yavapai were

forced to move to Rio Verde Reservation near Camp Verde. After successfully

establishing farming on the reservation l the Yavapai, in mid-winter 1875, were

marched from Camp Verde to the San tarlos Reservation, a distance of 180

miJes. During this March-of-Tears. as it is called by the Yavapai, many

become 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. In 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 fi nally Confl uence Dam) was proposed and Woul d have requi red the

relocation of the Fort 14cDowell Community.

The tribe has strongly opposed relocation because of

dam constructi on at the confl uence. Because of residents I past experiences

with compulsory relocation, and since many of the current Fort McDowell

residents 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,

historical, religious, and economic significance for the Yavapai. Land

represents stability and is crucial to transmission of Yavapai culture. The

1and is vi ewed 1i ke a trust fund whi ch is passed on to future generati ons.

Land also represents security since it provi des a constant source of food,

water, 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 IS claw that grow on the reservation.

The land has important religious significance for the

residents. There are many sites on the reservation that are considered sacred

or holy, including prehistoric 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 inviolate, and the Yavapai
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believe they 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 plans which include Confluence Dam and Reservoir. The
importance of preserving the sacredness of the cemetery was emphasized by many
residents in interviews conducted by CAWCS researchers.

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 experimental tribal
farming operation. The economic development consultant 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 agricul ture and 1ivestock, there are other
land-dependent sources of revenue critical to the Fort McDowell economy.. The
City of Phoenix's well field on the reservation generated $100,000 per year.
The sand and gravel operation has a potential for generating one-half million
dollars a year, according to a University of Arizona study. The current
economy as well as the tribe's economic development policy hinges on the use
of the valuable resources at Fort McDowell.

The significance of the land for the Yavapai was
frequently reiterated in the interviews. Residents described their land as
Il our mother ll

, "our heart", Il our 1ife ll
, Il our home ll

• They expressed deep
attachment to the 1and and sa id that other 1and waul d not have the same
meaning for them. Residents stated that neither money or other land would
adequately compensate them for the loss of the reservation.

(3) Social Organization

Fort McDowell is an extremely cohesive
community. ~1ost residents are related to each other either by birth or
marriage; they share a distinct culture, a common identity and history. They
are a remarkably stationary population. Most were born on the reservation and
have lived there all their lives, some in the same house. The Fort McDowell
community is characterized by extensive informal support networks. Residents
interact frequently and many provide each other with daily support. The
extended family is crucial to the social organization of the Yavapai
community. Grandparents, siblings, grandchildren and cousins typically live
with or nearby each other.

Besides well developed informal support
networks, the Fort McDowell community also has extensive formal support
systems. The community is an Indian chartered corporation as defined by the
Indian Reorganization Act of June 18, 1934. The tribe is governed by a tribal
council comprised of five members who are elected for two-year terms.
Participation in the tribal government is high. In recent years much of the
tribe's activity has revolved around their vehement opposition to relocation.
Fort McDowell also supports a pre-school program, a center for the elderly, a
hot-lunch program for the elderly, a health clinic as well as other programs
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and facil ities for community members. There are currently four churches in
the community and their services and activities are well' attended and play an
integral role in the community organization.

(4) Quality of Life

Residents at Fort McDowell are highly satisfied
living in their community. Because of their strong attachment to the
community, land and tribe, theirs is not a portable lifestyle. While most
residents are generally healthy, they have experienced an increase in physical
and mental health problems attri buted to the stress associ ated with thei r
proposed relocation.

On the basis of educational levels, income, and
occupation, most residents would not be ranked very high in social class.
Unemployment is a serious problem for the community. The current unemployment
rate is 43 percent. Of those employed half earn less than $5,000 annually
(Annual Economic Development Report, 1979-80). The mean number of years of
formal school ing is 11.3 years. Residents are currently working har'd to
improve the situation, despite the impediment of their proposed relocation.

(5) Summary Profile

In summary, the Yavapai of Fort McDowell are a
people with strong cultural and personal ties to the land; their lifestyle,
culture, and identity are dependent on it. They have little experience
moving, and they are adamantly opposed to relocation. They constitute an
extremely cohesive community and are very dependent on well-established
support systems within the community. Because of these characteristics, they
are a population for ~hom relocation would be extremely difficult.

f. Other Resources

(l) Air Quality

No air quality data are available from the
vicinity of the Confluence site area; therefore, no accurate quantitative
statements about the local air quality can be made at this time. The
Confluence site is located near the eastern boundary of the r~aricopa County
Urban Planning Area (MCUPA). The area comprising MCUPA has been designated by
the EPA as a non-attainment area for TSP, carbon monoxide, and ozone~ which
means that at least one national ambient air quality standard for each of
these pollutants is being violated as shown by monitored data or model ing.
However, there is no particular reason to expect that any Federal or state
ambient air qual ity standards are currently being violated in the immediate
vicinity of the site.

(2) Aesthetics

The convel~gence of two major rivers, the Sal t
and Verde, provides a visually important component in the Confluence site
area. The Salt River flows unimpeded for approximately 9 miles from the
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Stewart Mountain Dam to the confluence. Through relatively steep topography
and prominant high rock cliffs, this stretch of the Salt River winds around
bends and sharp curves. The attractive desert composition is further
intensified by the mature riparian vegetation that frames each side of much of
the Y'iver. Approximately 15 miles of the Verde River above the confluence is
also located in this site area. Riparian vegetation flourishes along the low
land on each shore of the Verde River. Adjacent to the natural riparian
vegetation are many irrigated fields cultivated by the Fort McDowell Yavapai.
Immediately below the confluence of the two rivers is a small lake created by
the Granite Reef Diversion Dam.. Mature riparian vegetation is growing on much
of the shoreline of this lake.

(3) Noise

No site surveys were undertaken to determi ne
sound levels in the area; however", based on existing literature and data,
typical day-night sound levels within local undeveloped areas are estimated to
be below 55 dB.

Day-night ambient sound levels (Ldn ) at
recreational areas such as Coon Bluff, Blue Point, and Saguaro Lake are
estimated to range from approximately 35 to 70 dB; jeep and motorbike
activities on trails and roads, vehicle traffic on Bush and Beeline Highways,
and motorboating on Saguaro Lake contribute to the maximum sound levels.
Peak-hour equivalent sound levels along major haul roads for sand and gravel
operations at Fort McDowell are estimattd to range from 48 to 61 dB based on
availableLdata regarding truck volumes; dn in the area are generally below 65
dB. An dn of 65 dB is compatible with the EPAls short-term goals for
residential and noise-sensitive recreational areas.

(4) Geology/Soils

The topography of the site area consists of
near-flat river channel and flood plain; gently sloping but highly dissected
river terraces; low and rolling, highly dissected hills; and rugged to steep
mountains. Drainage of the area is into the Verde and upper Salt Rivers, and
into the lower Salt River through the Phoenix Area. The site area includes
Precambrian granite and metamorphosed granite; Cretaceous sandstone, shale and
conglomerate; Laramide granite; Tertiary dacite, sand, gravel, and
conglomerate; and Quaternary silt, sand, gravel, and conglomerate. The
foundation of the proposed dam consists of moderately to poorly indurated,
weathered conglomerate with an interbed of fresh to weathered, hard to
moderate ly hard tuff. Several faults have been mapped in the area. Recent
studies indicate no evidence of Quaternary faulting near the damsite. The
potential earthquake hazard is not considered serious.

There are several mineral deposits within the
site area, but most mines and prospects are now abandoned. On the Fort
McDowell Indian Reservation, there are an estimated 7.5 million tons of sand
and gravel which could be extracted. Some of this resource is currently being
mined.
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· The soils of the site area vary from gravel1y~

stony, sandy, clayey, to loamy in composition.. There are approximately 680
acres of prime farmland under agricultural production on the Fort McDowell
Indian Reservation. An additional 440 acres may be classified as prime
farmland when a dependable water supply is made available. This is
anticipated by the year 2000.

(5) Land Resources

Located within the 70,400 acre Confluence site
area are portions of the Fort ~1cDowell and Salt River Indian Reservations~

~1cDowell Mountain Regional Park, Tonto National Forest, Arizona State Trust
Lands, and the new residential communities of Fountain Hills and Rio Verde,
and other privat~ly owned parcels such as Goldfield Estates. Segments of the
Granite Reef and Salt-Gila Aqueducts of the CAP, Stewart Mountain Dam/Saguaro
Lake, and Granite Reef Diversion Dam/Naxwell Lake are also located in the
Confluence site area.

Some small-scale residential recreational, and
other urban developments have occurred in the Confluence vicinity but public
(Forest Service, State of Arizona, and Maricopa County) and Indian (Fort
McDowell and Salt River) landownership patterns are the chief reasons that
more extensive urban developments have not occurred in this area. The land
areas upstream from the Confluence Dam site along the Salt and Verde Rivers
are almost exclusively Fort McDowell and Salt River Indian Reservation lands,
and Forest Service lands within the Tonto National Forest. These lands, for
the most part, are managed for 1ivestock grazing, water conservation, and
general recreational purposes. Limited agricultural and sand and gravel
mining operations also occur On the Fort McDowell Indian Reservation.

The only developments in the immediate vicinity
of the Stewart Mountain Dam, other than the dam and appurtenant facil ities,
are the Forest Service-maintained recreational sites and Saguaro/Lake Guest
Ranch. The open desert rangelands found adjacent to Stewart Mountain
Dam/Saguaro lake and the riparian vegetation found along the segment of the
Salt River just below the dam are also managed by the Forest Service for
multiple-use purposes.

6. New Waddell Site Area

a. Geographical Setting

The New Waddell Dam site is located approximately 1/4 mile
downstream from the existing Waddell Dam on the Agua Fria ·River about 45 miles
north\"Jest of Phoenix (see Figure III-I). The New Waddell site area includes
41,080 acres. Access to the Lake Pleasant area is via 1-17 and Carefree
Highway.

b. Biological Resources

The New Waddell site area is characterized by hilly
terrain. Biotic communities are typical of the Sonoran Desert. Table 111-12
presents acreages and ranges of these communities.
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TABLE III-12

ACREAGE AND PERCENT RANGE OF BIOTIC COMMUNITY SERIES
AND.ASSOCIATIONS AT THE NEW WADDELL SITE AREA

Desert upland:

Paloverde-mixed cacti series

Blue paloverde-ironwood association

Riparian and wetland types:

Velvet mesquite association

Mixed scrub series

Saltcedar association

Cattail association

Human-dominated types:

Agricultural lands

Developed lands

Other resource categories:

Lake (typical year high)

Lake (typical year low)

Nonvegetated lands

Total

*Not included in total.

Symbol

PC

CB!RA

MS!PJ

SC

SD!TC

CT

AG

DV

Percent

89.6

3.3

0.8

0.1

0.5

0.02

0.2

0.4

4.2

2.0*

0.9

100.0

Acres

36,820

1,370

310

50

210

10

70

150

1,720

830*

370

41,080

Source: Second Level Environmental Inventory, Dames & Moore, 1982.
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(1) Riparian/Wetland Communities

Riparian habitat consists of stands of salt cedar,
mesquite, and mixed scrub along the Agua Fria channel and tributary washes
near the upper end of the lake, and along Morgan City Wash and the Agua Fria
downstream from Waddell Dam. A small stand of cattail marsh habitat grows at
Lower Lake Pl easant. Shorebi rds and waterfowl are known to use Lower Lake
Pleasant mesquite and cattail habitats.

(2) Other Terrestrial Communities

Nearly 90 percent of the area is paloverde-mixed
cacti series, with the blue paloverde-ironwood association occupying the
larger washes which feed into Lake Pleasant. There are five springs in the
site area. The cl iffs along the Agua Fria channel upstream of the lake
provide important wildlife habitat for hawks and other wildlife.

(3) Perennial Stream/Riverine Communities

The Agua Fria River, Humbug Wash, and several of the
springs have sufficient flow to maintain riparian vegetation, but are not
stable streams for the support of fish populations except in spring-fed pools
and ponds along the channel.

(4) Reservoir Aquatic Communities

The Lake Pleasant basin is composed of a decomposed
granite bed over which a silt layer has been deposited by the Agua Fria River
and other streams. The lake is subject to severe drawdown, but normally
supports excellent populations of game fish, which also occur in Lower Lake
Pleasant.

(5) Threatened and Endangered Plants and Wildlife

A raptor nest observed along the Agua Fria channel
upstream from Lake Pleasant has been tentatively identified as a bald eagle
nest, and unconfirmed sightings of bald eagles have been made; however, the
presence of bald eagles in the site area has not been confirmed by the Fish
and Wildlife Service or the Southwest Bald Eagle Recovery Team.

The Gila topminnow (a Federal listed endangered
species) was introduced into Tule Creek north of Lake Pleasant in 1970. The
Tule Creek population was surveyed in 1982 and found to be in relatively
healthy condition.

Arizona special status species known to occur in the
Lake Pleasant area include desert tortoise, osprey, peregrine falcon, great
egret, snowy egret, and black-crowned night heron. The desert tortoise may
breed in the site area.
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(6) Management and Special Use Areas

Grazing in the site area is controlled by the Arizona
State Land Department, which maintains grazing allotments. There are no other
specific habitat enhancement or wildlife management areas present.

c. Recreation

(1) Stream-Oriented Recreation

There are minimal stream miles of recreational value
in the site area. No stream-oriented recreation facilities exist in the site
area.

(2) Reservoir-Oriented Recreation

Existing reservoir-oriented resources and facilities
in the New Waddell site area are located within Lake Pleasant Regional Park.
The park is intensively used by Phoenix area residents.

Reservoi r-ori ented resources cons i st of two 1akes,
Upper Lake Pl easant and Lower Lake Pl easant. Upper Lake Pl easant, located
above Waddell Dam, is a regulatory storage reservoir and therefore fluctuates
considerably (from a high of 1,640 acres to a low of 747 acres). For at least
50 percent of the recreation season,
Upper Lake Pleasant has a surface area of 1,280 acres. Motorized boats are
permitted on the lake; however, it is also used extensively for sailboating
activities. Lower Lake Pleasant has a surface area of only 75 acres. Located
below Waddell Dam, this lake is used primarily for fishing and swimming, as
motorized boats are not permitted.

Reservoir-oriented facilities at the upper lake
consist of picnicking, camping and fishing facilities. At the lower lake,
facil ities include picnic tables and a beach. Construction of additional
facilities is currently underway at Lake Pleasant Regional Park.

Annual recreation days for all reservoir-oriented
activities at the New Waddell site area total 1q8,646.

d. Cultural Resources

(1) Prehistoric Resources

At the New Waddell site area, there are estimated to
be approximately 120 prehistoric archaeological sites covering approximately
190 acres.

The most common site type at New Waddell is the
artifact scatter, of which 70 are predicted to occur. Pueblos at New Waddell
include one room sites (25 predicted to occur), 2-5 room sites (10 predicted
to occur), and 6-20 room sites (5 predicted to occur). Sites with puebloan
architecture tend to be smaller at the New Waddell site area than those in the
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Cliff and Roosevelt site areas. The one exception may be the Beardsley Canal
site ~Jhich has been partially destroyed through a variety of cultural and
natural factors.

Also occurring in the New Waddell area are
approximately 10 petroglyph sites. Special features are estimated to include
approximately 5 trash mounds and 70 individual water and soil control devices
which are found in association with the types of sites described above.

In general, the sites in the New Waddell area reflect
an adaptation to a mountainous uplands region on the northern margin of the
Hohokam area. Evidence indicates that trade networks were established between
this area and the Salt River Valley. While the resources in this area are not
unique, they do represent a largely unstudied data base and have significant
information potential as an archaeological district..

(2) Historic Resources

Fifteen historic period sites and structures are
recorded within the New Waddell site area; 11 sites reflect significant
scientific or historic values. These sites can be grouped into a number of
categories. The Mitchell Springs Ranch is associated with agriculture, the
Phoenix-Prescott ~Jagon Road is transportation related and a lime kiln is
associated with industrial production of lime. Eight sites and structures are
related to water control and use including the 1893 diversion dam, the Carl
Pleasant (Waddell) Dam, the Beardsley Canal, and three associated construction
camps.

The earliest historical activity in the New Waddell
site area appears to have been that of prospectors and miners in the 1860s and
1870s; however, the level of mining endeavor was never great. Beginning in
the 1870s, transportation routes to and from population centers and mining
areas near Wickenburg and Prescott were gradually established. Many of these
roads ran along or crossed the Agua Fria in the New Waddell site area. The
most important of these were a stage route from Wickenburg to Phoenix which
was in existence at least by the late 1870s and the Phoenix to Prescott Wagon
Road which had been constructed by 1894. The community of Frog Tanks, al so
known as Pratt, was a stopping place along these north-south transportation
routes. It appears to have been established in late 1889 or early 1890 on the
Agua Fria River by William Pratt, a miner. Ranching activities in the New
Waddell site area began in the 1870s. Today, only one ranch, the t1itchell
Springs site, is represented by physical remains located within the site area.
Only four individuals filed on homesteads from about 1916 to 1928.

During the heyday of Frog Tanks, certain activities
began which would ultimately come to dominate the cultural landscape of the
area. These activities began as relatively small-scale schemes to provide
water for irrigation purposes and ended with construction of the Carl Pleasant
Dam. The first such scheme was that of the Agua Fria Water and Land Company
established on November 10, 1888 by six individuals including William A.
Hancock, one of the founders of Phoeni x, Ari zona. By 1891 the company had
proposed to erect t\'JO reservoi rdams and a diversion dam on the Agua Fri a
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River; however. the project barely progressed beyond the planning stage.
Later, W. H. Beardsley of Ohio arrived on the scene and obtained control of
the company. In 1893 he formed the Agua Fria Construction Company to actually
begin to build the dams. Work began on the diversion dam and canal in 1893
and proceeded haltingly until 1895 when the project ceased. The construction
work camp, known as Camp Dyer, was situated on the east side of the dam.

After over three decades of personal struggl e to
finance the construction of a dam on the Agua Fria River with private funds,
Beardsley formed the Beardsley Land and Investment Company in 1925 and, with
the financial support of Donald C. Waddell, a financier and investor, began
construction of the dam. At the same time, the Maricopa County Municipal
Water Conservation District No. 1 was formed to regulate the use of water from
the dam. When the dam was completed in 1927, it was the highest multiple arch
dam in the United States. It remains the key element in the largest privately
funded irrigation system in Arizona.

Along with the building of the Carl Pleasant
(Waddell) Dam, the 1893 diversion dam and the Beardsley Canal were finally
completed. Both dams and the canal have remained essentially unmodified since
construction. The diversion dam is the oldest such structure in central
Arizona still in use.

e. Social Resources

No people in the New Waddell site area would be affected
by relocation or flood reduction; therefore, no description of the social
setting of the site area is presented.

f. Other Resources

(1) Air Quality

No air quality data are available from the vicinity
of Lake Pleasant; however, a portion of the lake is included in the MCUPA
which has been designated by the EPA as a non-attainment area for TSP, carbon
monoxide, and ozone.

(2) Aesthetics

A large portion of this site is occupied by Lake
Pleasant Regional Park. Desert vegetation continues down to the shoreline of
Upper Lake Pleasant except where riparian vegetation exists in the upper areas
of the lake. Lower Lake Pleasant is bordered by riparian vegetation including
many large cottonwood trees. Lake Pleasant is a visually-important and well
used recreati ana 1 faci 1i ty surrounded by the i nteresti ng character of the
Arizona desert.

(3) Noise

The Lake Pleasant area is minimally developed. The
primary area to be affected by noise includes the residential area
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approximately 1 mile south of the dam in the vicinity of Lake Pleasant Inn,

consisting of fewer than 50 acres. The secondary area consists of those lands

within 3 miles of Lake Pleasant, under public ownership and not developed.

Day-night sound levels are typically below 55 dB.

(4) Geology/Soils

The topography of the area varies from near-flat to

the south and east of Lake Pleasant, to rolling hills and low ridges at the

north end of the lake, to fairly steep and highly dissected terrain to the

west. The area includes Precambrian metamorphic rocks, Tertiary volcanics and

sediments, and Quaternary alluvium. The foundation of the proposed New

Waddell Dam site consists of interbedded andesite, tuff, tuffaceous sandstone,

and conglomerate.

There are numerous faults within the· site area;

however, there is no evi dence of Quaternary movement near the dams ite. There

have been no recorded earthquakes originating from this area so a large

damaging earthquake is not expected. Although the area has low rates of

tectonic activity, the maximum earthquake capable of occurring on the numerous

small faults in the seismotectonic province range from 5.5 to 6.5.

Uranium-bearing strata are relatively widespread and

have been exposed by tributaries to the Agua Fria River at the northern part

of Lake Pleasant. Claims were filed in portions of this area; however,

subsequent exploration programs failed to reveal unusual amounts of uranium.

Recently, there has been mineral activity by groups and individuals exploring

for various precious metals, and several oil and gas leases have been filed.

To date (1982) no oil or gas have been found.

The soi 1s of the site area va ry in compos it i on from

loamy, clayey, sandy, to gravelly. There are approximately 70 acres of prime

farmland located in the site area.

(5) Land Resources

The Waddell Darn/Lake Pleasant area is primarily an

open desert rangeland area which, except for some recreational facilities and

service buildings within Lake Pleasant Regional Park, is used for wildlife

habitat, water storage, recreation, and livestock grazing purposes. The

41,080-acre New Waddell site area is primarily comprised of State Trust Lands

controlled by the Arizona State Land Department, with some small privately

owned parcels and National Resource Lands controlled by BLM. Lake Pleasant

Regional Park, which is operated by the ~1aricopa County Parks and Recreation

Department on lands leased from the Arizona State Land Department, covers

approximately 14,382 acres, of which 5,686 acres are in ~lu.ricopa County and

8,696 acres are in Yavapai County.
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7. Downstream Area

a. Geographical Setting

Areas downstream from CAWCS alternat i ve dam sites on the
Salt and Verde Rivers are affected by flooding. Additional development
opportunities in these areas may result from the implementation of upstream
flood control structures. For these reasons, the Salt and Gila River flood
plain through metropolitan Phoenix is considered an affected area. The
downstream area includes a 42-mile segment of the Salt River flood plain below
the Granite Reef Dam extending through the City of Phoenix to the Salt/Gila
River confluence, and a 32-mile segment of the Gila River flood plain between
the Salt/Gila River confluence and Gillespie Dam (see Figure III-I).

b. Biological Resources

Human intervention, cessation of historic perennial flows,
and subsequent ecological disturbance have greatly modified the riparian
habitat within the Salt River channel in the downstream area.

(1) Riparian/Wetland Communities

In the reach from Granite Reef Dam to gIst Avenue,
only a few small patches of riparian habitat exist where wastewaters are
discharged to the channel. Downstream of gIst Avenue stands of cottonwood,
willow, mesquite and cattail are sustained by more consistent flows from
i rri gati on ta ilwaters and from the gIst Avenue wastewater treatmentpl ant.
Great blue herons and a number of waterfowl species, as well as a variety of
songbirds, use these riparian habitats. Salt-cedar woodlands have replaced
much of the historically more extensive mesquite and cottonwood forests along
this reach.

(2) Other Terrestrial Communities

Much of the nonriparian habitat within the upstream
reach of the channel is composed of sparse stands of shrub species from the
blue pal overde-i ronwood desert \'Jash associ ation. In its present degraded
condition, such habitat is not conducive to supporting a viable, diverse
wildlife community. The creosotebush-bursage series is the predominant desert
upland type outside the channel; saltbush scrub and paloverde-mixed cacti
communities also occur.

Agricultural and urban areas also occupy large parts
of the upstream reach outside the main channel. A variety of rodents and
insect- and grain-eating birds are attracted to the agricultural areas.

(3) Perennial Stream/Riverine Communities

Perennial flows are sustained for about 4 miles below
the gIst Avenue treatment facility. Carp and mosquitofish make up the bulk of
the fish population, but bass and other species are periodically carried down
when releases are made from upstream impoundments.
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(4) Reservoir Aquatic Communities

There are no reservoirs in the downstream area.

Lacustrine (lake) habitat in the channel is essentially nonexistent except

where water':'filled depressions, like old gravel pits, exist. These small,

short-lived ponds sustain few, if any, fish or other wildlife.

(5) Threatened and ~ndangered Plants and Animals

Numerous sightings of the Yuma clapper rail have been

recorded in the reach downstream of gIst Avenue. No endangered plant or other

endangered vertebrate species have been reported for the downstream area.

(6) Special Use and Management Areas

The Pred J. Weiler Greenbelt accounts for nearly all

the Federal land in the reach between the Salt-Gila confluence and Gillespie

Dam. The Arizona Game and Fish Department manages more than 2,000 acres of

land~ including the 400-acre Robbins Butte Wildlife Area, as habitat for game

species such as Gambell s quail and dove. The reach between gIst Avenue and

the Salt-Gila confluence is included in the Maricopa Audubon Society's

Christmas Bird Count area.

c. Recreation

Recreation resources and facil ities 'in the downstream area

are predominantly urban in character. Very little, if any, water-oriented

recreation exists in this area.

d. Cultural Resources

(1) Prehistoric Resources

Portions of the downstream area were subjected to a

sample survey. All sites located on this survey were characterized by only a

few surface at'tifacts. Surface architecture was lacking in all cases. The

records search conducted prior to the fieldwork indicated the presence of

numerous large Hohokam sites as well as smaller sites, but, in most cases,

1ittle or no evidence of these sites was present on the surface. Artifacts

and structures associated with these sites are most probably buried under

several feet of alluvium.

Despite the fact that these sites have been impacted

by a variety of natural and cultural factors, the prehistoric resources in

this area have the potential of providing information relevant to the

prehistory of the Salt-Gila River Valley and central Arizona.

(2) Historic Resources

A total of 123 historic sites have been identified in

historical records for the downstream area. Eleven of these 123 sites are

known to be present due to their notation in recent archaeological and

historic site inventories; an addltional 63 sites may be present. (This total
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number of sites which may be present is somewhat misleading since at least 6
sites consist of mUltiple features or dwellings of from 7 to 100 in number.)
The remaining 49 sites have probably been destroyed due to flooding and
historical land use activities.

The majority of sites thought to be present within
the downstream area consist of houses which were occupied by early residents
of Phoenix, Tempe, and Mesa. A few house sites may date from the 1870s,
1880s, and 1890s and would reflect the initial Anglo settlement of the Salt
River Valley. Other site types represented include a cemetery, wells, IIIndian
Huts ll on the Salt River Indian Reservation, early wagon roads, irrigation
canals, bridges, a horse race track, mineral prospects, stone quarries, and a
dam.

e. Social Resources

The affected area comprises the portion of the
metropolitan area of central Arizona which most directly experiences problems
associated with flooding in the Salt and Gila Rivers. Communities located in
the area have experienced flooding three times in recent years: March 1978,
December 1978, and February 1980.

The current population in the 200-year flood inundation
area is estimated to be 36,700 persons, which constitutes 2 percent of the
1980 Maricopa County population of 1,508,000. The eastern and western
extremities are in a rural, agricultural setting. The central sector contains
both residential neighborhoods and mixed residential-industrial commercial
use.

Communities located in the downstream site area that have
experienced problems associated with flooding are:

City of Mesa
City of Tempe
City of Phoeni x
Holly Acres Subdivision
Salt River Pima-Maricopa Indian Community
Gila River Indian Community
Buckeye Area

Nesa, Tempe, and Phoenix are urban areas, while Holly
Acres, the Salt River Indian Community, the Gila River Indian Community, and
Buckeye are rural areas. '

(1) City of Mesa

Mesa, situated in Maricopa County immediately to the
east of Tempe along the southern bank of the Salt River, is the third largest
city in Arizona and one of the ten fastest growing cities in the United
States. The current Mesa population within the 200-year flood inundation area
is estimated to be 10,000 people, or 6 percent of the 1980 estimated
population of 153,000. A portion of the area, adjacent to the southern bank
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of the Salt River, is agricultural land. The remaining area is characterized
by diverse residential groups including "first home II families, older,
established neighborhoods, and some higher cost homes.

(2) City of Tempe

The City of Tempe, home of Arizona State University
(ASU), is a community of approximately 107,000 people, situated immediately
east of Phoenix. Tempe lies on both banks of the Salt River and portions of
the community are susceptible to flooding. The current population residing
within the 200-year flood inundation area is estimated to be 1,300, or 1
percent of the total population. The area that would be affected by a
200-year flood is characterized by mixed housing types. Single-family and
mobile home units account for one-third each, and multi-family units account
for the rest.

Phoenix is bisected by the Salt River. Major
enterprises, including Sky Harbor International Airport, several large
construction companies, and numerous business concerns are in the Salt River
flood plain. Approximately 20,000 persons currently reside within the
200-year flood inundation area boundaries, or 3 percent of the total estimated
1980 population. Population in the 200-year flood inundation area has been
decreasing, as have the number of dwelling units. Housing units in this area
are predominantly rental units, and are at the lower end of the housing value
scale.

(4) Holly Acres Area

Holly Acres is an area composed of residential
subdivisions within an otherwise agricultural area located approximately 20
miles southwest of downtown Phoenix in r,jaricopa County. These unicorporated
communities cover 12 square miles directly adjacent to the north bank of the
Gila River between 115th Avenue and El Mirage Road, near the confluence of the
Salt, Gila, and Agua Fria Rivers. Five subdivisions are located in the area
with approximately 400 total residential units and a population of 1,500. The
general area has been settled for approximately 15 years. There are several
commercial enterprises located in the area.

The subdivision of Holly Acres, containing 50 to 60
homes, has sustained the most extensive flood damage in recent years. The
vast majority of dwellings located within the Holly Acres subdivision are
relatively new, less than 8 years old.

119



(5) Salt River Pima-Maricopa Indian Community

The Salt River Pima-Maricopa Indian Community is
situated in eastern Maricopa County, immediately east of Scottsdale and north
of Tempe and Mesa. The community encompasses 50,000 acres of land and has a
population of approximately 3,200 community members and 900 non-Indian
residents. The community is divided into two districts, Salt River and Lehi.
The districts are separated from one another by the Salt River. The Verde
River enters at the northeast portion of the community. The southeast portion
of the community (Lehi) has a population of approximately 320 persons, or 8
percent of the community's total population, and is the only area located in
the 200-year flood inundation area.

(6) Gila River Indian Community

The Gila River Indian Community is a Pima-Maricopa
community which straddles the Gila River and encompasses 372,000 acres of
land. The population of the community is 7,500. The community is divided
into seven districts. The 200-year inundation area of the Gila River Indian
Community is characteristic of the agricultural setting which typifies
District 7. The district has recently directed its efforts to expanding its
agricultural base as part of an overall emphasis toward greater
self-sufficiency.

(7) Buckeye Area (Including Towns of Arlington,
Palo Verde and Liberty)

The Town of Buckeye is located 31 miles west of
Phoenix in an expansive valley between the White Tank Mountains on the north
and the Maricopa Mountains to the south. Buck~ye is situated near the Gila
River below its confluence with the Salt. The river is gradually shifting
northward each time it floods with the potential for affecting the entire
community. Buckeye is a major producer of agricultural crops and cattle.

(8) Infrastructure

In addition to the seven communities described above,
a number of area-wide infrastructure systems are located in the Salt River
flood plain. These include automobile, air, and rail transportation routes
and equipment, public utility lines and towers, telecommunication lines, and
numerous business operations.

Major highways in and around the flood plain include
the Beeline Highway, the Maricopa Freeway, and Interstates 10 and 17. In
addition, a number of transportation routes connect Phoenix with its suburbs,
running directly through the flood plain area, There are 29 road crossings in
the flood plain, of which 15 are bridge crossings, and the remainder are "dip"
or surface crossings.

Air and rail facilities bordering the flood plain
i ncl ude Sky Harbor Internati ona1 Ai rport and the Southern Pacifi c Railroad
yard and accompanying tracks and equipment. Both facil ities are located in
Phoenix.
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Public utilities that are in or border the flood
plain include 2 wastewater treatment plants, 2 sewage treatment plants, 5
sewage lines, 6 water lines, 14 power transmission lines, 12 natural gas
lines, 11 telephone lines, and numerous active landfills.

The types of businesses located in the flood plain
include light manufacturing, supply houses, scrap yards, sand and gravel
mining operations, and wholesale facilities.

Business, public utility, and transportation losses
as a result of prior flooding have amounted to several million dollars.

f. Other Resources

(1) Air ~uality

fvluch of the downstream area is located ~Jithin the
MCUPA, which has been designated a nonattainment area for carbon monoxide,
ozone, and TSP. Ambient concentrations of other pollutants are expected to be
below standard levels.

Site-specific data are unavailable for the remainder
of the downstream area located outside the MCUPA. However, a limited amount
of data from Buckeye indicate that sulfur dioxide and ozone standards are not
being violated; TSP standards probably are being violated.

(2) Aesthetics

The Salt River below the Granite Reef Diversion Dam
is dry for most of the year, revealing a wide shallow riverbed of rocks and
small boulders. Bridges and dry river road crossings connect the north side
with the south portion of the metropolitan area. During the spring when snow
is melting in the mountains, water may flow in this section of the river. The
Salt River joins the Gila River near the west side of Phoenix. This western
portion of the river receives effluent from wastewater ~reatment plants which
results in a green tangled band of low riparian vegetation that extends down
the river to Gillespie Dam.

( ? '..J) Noise

Day-night sound levels for this area range from 35 dB
in open areas to as high as 85 dB at areas adjacent to major arterials. Since
the affected area is largely composed of urban land uses which are
characterized by heaviEr traffic volumes than other CAWCS site areas, much of
this area experiences dn exceeding the EPA's long-term goal of 55 dB.

(4) Geology/Soils

The topography of the downstream area is nearly flat
in the floodplains of the Salt and Gila Rivers. Throughout most of the area,
the river is braided and has a broad flood plain; the river channel is
restricted near Granite Reef Dam, at Tempe Butte, and at the southwest end of
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the Buckeye Hills. Rocks exposed within the site area include Precambrian
granite gnei ss, schi st, and granite; Laramide granite; Tertiary andesite;
Quaternary to Tertiary sand, gravel, and conglomerate; and Quaternary basalt,
silt, sand, and gravel. There have been no recorded earthquakes originating
from this area, although some earthquakes of mild intensities have been
reported in the general Phoenix area. A large damaging earthquake is not
expected in the area. Because earth fissures resulting from ground subsidence
from water table declines have been noted near this area, there is a
possibility that some earth fissures may form.

There are numerous sand and gravel deposits which are
actively mined along the Salt River, particularly in and near the Phoenix
area. Some sand and gravel are also extracted from the Gil a Ri ver. The
mi ni ng of sand and gravel is an important industry in the area; Mari copa
County currently produces more than 50 percent of the total amount of sand and
gravel mined in the state.

The soi 1s of the downstream area vary from loamy,
clayey, gravelly, to cobb1y. Some of these soils are suitable for
classification as prime farmland and have been mapped by the Soil Conservation
Service.

(5) Land Resources

The segment of the Salt River flood plain just below
Granite Reef Dam to Gilbert Road is mostly undeveloped open desert land.
Several sand and gravel mining operations are located in the river channel
downstream from Gilbert Road. Extensive urban development has encroached upon
the flood plain in some locations within the cities of Phoenix, Mesa, and
Tempe. From approximately 23rd Avenue west to the Salt/Gila confluence the
Salt River flood plain includes scattered residential and industrial uses and
extensive agricultural areas, particularly on the south side of the channel.

Downstream from the confluence of the Salt and Gila
Rivers, riparian and phreatophytic vegetation abound in the river channel and
along the flood plain. The Maricopa County Flood Control District has
initiated an interim project to develop and maintain a cleared and graded
1,000-foot-wide corridor within the floodway of the Salt and Gila Rivers from
gIst Avenue to Gillespie Dam until more adequate flood control can be provided
by the implementation of a CAWCS alternative and/or other measures. Segments
of the flood plain have been set aside as parts of the Fred J. Weiler
Greenbelt, Casey Abbott Semi-Regional Park, Robbins Butte State Game
Management Area, and the Arl i ngton State Wil dl ife Area. Outs i de of the
defined river channel, irrigation agricultural croplands are the predominant
land use in the Gila River flood plain from downstream of the Salt/Gila
confluence through the Arlington Valley. Some clusters of residential
development, such as Holly Acres, are also located within this segment of the
flood plain.
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IV. ENVIRONMENTAL CONSEQUENCES OF ALTERN~TIVES

This chapter includes a description of the environmental consequences of
the alternative plans, focusing on the significant resource categories
identified during scoping. This description summarizes the analysis in a
large number of eA~'CS supporting documents, including Stage III Methodology
for Envi ronmenta 1 Quality Assessment, E"vi ronmenta1 1m acts and Effects of
Plans 7 vols., Social Impacts and Effects of CAWeS Plans, and
Economics-Financial Supporting Document. A brief precis of each major
supporting document is provided at the end of the reference list.

All the information in this chapter is extracted from the supportinq
documents, and therefore these documents should be consulted for more detailed
information. A set of the supporting documents is available at the following
Bureau of Reclamation locations: Arizona Projects Office, Phoenix Arizona;
Engineering and Research Center, Denver, Colorado; Lower Colorado Regional
Office, Boulder City, Nevada; and Office of the Commissioner, Washington, D.C.

A. Methodology

During CAWCS, methodologies were developed to meet the specific
purposes of each of the stages in the study. For example, in Stage II of the
study, when a large number of elements were evaluated, the methodology
emphasized the development of adequate information to make decisions among a
large array of alternatives. Detailed field surveys were not conducted for
use during Stage II, and the impact assessment focused on using one or two
indicators in a resource category to assess the impact.

At the beginning of Stage III, methodologies were developed that
could be used for detailed evaluations of plans and that would provide the
level of detail needed for preparation of the environmertal impact statement.
The methodologies balanced the need for detail against the requirement that
the impacts be assessed for entire plans, so that they could be compared to
each other. Since each plan contains at least three elements (dams), the
methodo1ogi es provided a way to aggregate impacts ane! report the overa 11
impact of the plan. Temporary, localized impacts were deemphasized with this
approach, since the objective was to assess in detail the significant impacts
thRt distinguished among the plans.

II detailed description of the methodologies used in the Stage III
assessment may be found in the Stage III Methodology for Environmental Quality
Assessment and Social Impacts and Effects ofCAWCSPlans (Chapter 1).

1. Impact Assessment

The procedure for assessing impacts of the plans involved
aggregating impacts of the elements (Cliff, NeW/Modified Roosevelt,
New/Modified Stewart Mountain, Confluence, New Waddell Dams, Verde River Dams
t·1odifications) that cornrose the plans. A. more complete d'iscussion of the
separate impacts for each element may be found in the environmental, social,
and economic supporting documents cited above.
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The impact assessment methodology consisted of a series of
steps whereby envi ronmenta1 condi ti ons without the project were compared to
conditions with the project. The measured difference between the two
conditions for a factor (i.e., stream-oriented recreation) is ·the impact. The
baseline condition without the project is a projection of all the relevant
environmental factors into the year 2000. This future-without condition would
occur if there was no project action and is therefore the condition associated
with Plan 8, the No Action Alternative. The condition that would occur with
each of the action alternatives (Plans 1, 2, 3, 6, 7) was compared against
this future-without condition to arrive at the impact.

All aspects of project action were considered in assessing
impacts, including construction activities such as borrow, roads, vegetation
clearing, materials hauling, reservoir inundation, operation/maintenance, and
secondary use. The project actions described in Chapter II detail the actions
included in the impact assessment. Areas and facilities included in the
assessment are shown on Plates 1 through 10.

A major source of environmental impact is reservoir inundation.
Within a given reservoir, space can be dedicated for sediment, replacement
storage (if the reservoir replaces an existing reservoir), new conservation,
flood control, and flood surcharge. Reservoir impacts vary by environmental
resource and depend on the frequency and duration of inundation. Figure IV-l
shows the various pools used in the CAWeS impact assessment and indicates the
frequency of inundation associated with each. The precent of time pools are
at various elevations over the life of the project is shown in Appendix C.

While all of the pools in a reservoir were used to assess
impacts, the typical-year was used to "anchor" the assessment in most of the
resource evaluation. The typical year scenario represents conditions that are
expected to occur during most years when normal operations of all water
delivery systems occur and normal runoff is experienced on both the local and
Colorado River watershed. There would be no flooding or abnormal low flows in
a typical year. CAP water users would take their allocations by priority and
there would be no failures in any del·jvery systems. The typical-year
variation in pool level (from high in the spring to low in late summer)
descri bes the annual water fl uetuat i on that affects a number of resources,
including vegetation, fisheries, recreation, prehistoric and historic remains,
and water qual ity.

Conservation pools and flood storage pools above the
typical-year high pool fill less than annually. The conservation pools
include replacement pools, new conservation for CAP, and regulatory storage
for CAP. In the CAWCS analyses, the top of all tYPfS of conservation pools is
indicated as the Maximum Storage Pool (MSP) elevation. The flood pools vary
dramatically in size depending on the amount of storage available when the
reservoir begins to fill with flood waters. The 200-year flood pool was used
in CAWCS to indicate the maximum flood retention pool.

~lany of the dams in CAWCS plans have been sized to suppress
extraordinarily large floods by storing flows temporarily in flood surcharge
space, rather than passing the flows over enlarged spillways. The area where
these flows could theoretically be stored is the Inflow Design Flood (IOF)
area. Impacts of IDF inundation are treated hypothetica.lly in most resource
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evaluations because a flood of this magnitude would occur very rarely, if
ever.

All pools in the reservoir could conceivably affect resources,
but the probability of impact decreases with pools higher than the
typical-year high pool. For this reason, most impact descriptions in the EIS
present typical-year impacts as the most probable and permanent of the
reservoir impacts. The impacts of other pools are usually shown as a range,
to indicate the potential extent of impact associated with the project.

For all resources, the same pools were used to make without-and
with-project compari sons. For exampl e, the typi ca l-year future-without pool
at Horseshoe Reservoir was compared to the typical-year future-with pool at
Cliff Reservoir to calculate losses and gains in stream miles and habitat
acreage. The pools used in the analysis are indicated in each of the impact
evaluations in Section B of this Chapter.

2. Effects Evaluation

While the impact is the measured difference between
future-without and future-with conditi ons for a factor, the effect is the
interpretation of the significance of the impact. Effects were determined on
the basis of the impact's direction (beneficial or adverse), duration
(short-term or long-term), magnitude (degree of chenge), and the quality of
the affected resource. Beneficial effects indicate that the quality of the
resource is improved; adverse effects indicate the quality is degraded.
Depending or the characteristics of the impact, one of the following effect
levels has been assigned:

o

o

o

o

c

Insignificant (1): small, ephemeral change, usually
affectin~ a low-quality resource

Significant Beneficial (SB): major improvement in a
condition, usually long-term and affectin9 a high-quality
resource

Beneficial Flag (BF): extraordinary beneficial change in
a unique, protected, or very high-quality resource

Significant Adverse (SA): major degradation of a
conditi on, usually long-term and affecti ng a hi gh-qua li ty
resource

Adverse Flag (AF): extraordinary adverse change in a
unique, protected, or very high-quality resource

•
Criteria for determining effects were developed for each

resource category duri ng Stage II 1. TI"e eriter; a were revi ewed with agency
representatives and professiorals in the resource area. In most cases,
several meetings were held to review and finalize the criteria. For some
resource areas, no quantified numerical criteria could be agreed upon by the
committee, but the effects were ass i gned by consensus. The process used to
establ ish criteria and the criteria for each resource area are described in
the Stage III Methodology for Environmental QUclity Assessment.
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3. Conceptual Mitigation

Mitigation concepts were developed for the impacts in each of
the resource areas. These concepts are workable mitigation measures that
could reduce or avoid impacts if implemented. They are conceptual, rather
than specific, because they were developed to apply equally to impacts of all
plans. The mitigation concepts provide a way to estimate the degree to which
the impacts can be mitigated, and therefore provide another point of
comparison among plans. For example, application of a mitigation concept to
the impact of one plan could reduce the impact significantly, but it might not
reduce the impact for another plan. The potential for mitigation is therefore
indicated in a traceable and quantifiable way through the use of mitigation
concepts.

With the selection of Plan 6 as the agency proposed action,
Reclamation has developed o. specific mitigation program. This process has
begun, but the program is not complete. Section C. of this chapter describes
the mitigation program for Plan 6.

B. Impacts of Plans

1. Biological Resources

a. Methodology

The Stage III methodology for biological resources focuses
on six resource factors: 1) Riparian/Wetland Biotic Communities, 2) Other
Terrestri a1 Bi oti c Communiti es, 3) Perenni a1 Stream/Riverine Aquati c
Communities, 4) Reservoir Aquatic Communities 5) Threatened and Endangered
Plants and Wildlife, and 6) Management and Special Use Areas. These factors
II capture ll impacts to highly valued resources of riparian habitat, flowing
perennial stream, and threatened and endangered species, and they permit an
explicit means for assessing impacts to significant biological resources.

Data on vegetation and wildlife were compiled on the
various biotic communities of the CAWCS area and were presented in the First
Level Environmental Inventor (November 1979) and updated in the Second Level
Environmental Inventory April 1982). Baseline cover-type maps were prepared
as Mylar overlays on 7-1/2 and 15 minute topographic maps of the site areas.
Cover-type acreages were estimated by pl animetri c work, and faunal surveys
were conducted in representative cover types to determine vertebrate wildlife
compositi on. In additi on, projecti ons were made as to the future-without
condition of the biotic resource base (see Regional Future Without the Project
and Environmental Impacts and Effects of Plans).

The analytical procedure for calculating Quantitative
impact (i.e., the magnitude) models the difference in the resource condition
with and without the project over a set of target years representing the
proposed life of the project. A set of benchmark target years was established
to quantify the baseline resource condition (baseline, calendar year 1980 and
1985), construction phase (1985 through 1990), and operation (post-1990 as
target years 2000,2030, and 2100). For example, construction impact
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represents the integral change between 1985 and 1990 for impacts computed as
fo.ll ows:

Fw-Fw/o where
impact for target year i
resource measure for future with the
project at target year i
resource measure for future without
the project at target year 1

The future-with condition precedes the future-without
condition in the equation and thus the direction of impact is also computed
simultaneously with the ma9nitude of impact.

Habitat acreage, miles of perennial stream, lake surface
acres, acres of preferred habitat of endangered species. and range resource in
animal-unit-months (AUMs) were used as the quantitative measures for computing
I.s. Impacts were quontified and detailed for the target year 2000, with an
e~timate made as to the magnitude and duration of the impact to 2100.

The delineation of the site area for the Verde River Dams
Modifications increased the total acres slightly in·the various habitats for
the future-without-the-project. However, these increases di d not affect the
determination of impacts. To avoid confusion the acreages for Plan 8 were not
changed, future-without acreages for Plan 9 are presented in parentheses.

Conceptual mitigation recommendations were developed with
coordinated support of the biological advisory team. Prioritized levels of
mitigation are as follows: 1) mitigation through modification of proposed
operation and feasible changes in construction activities, 2) institution of
pl an miti gation projects di rected towa rd habitat modifi cati on and wil dl ife
enhancement, 3) interagency coordination toward existing and proposed
conservation, land management, and fish and wildlife management programs, and
4) special effort towalAd land acquisition or other forms of compensation to
offset impacts which cannot be mitigated through other levels of effort.

Residual impacts were computed as the quantitative
difference between the unmitigated impact and the quantitative mitigation
effort.

Effects were assigned to unmitigated and mitigated impacts
using criteria developed in consultation with the biological advisory
committee (see Stage III Environmental Quality Assessment Methodology, Section
2.0) .

Data generated for the impact analyses were also used as
the quantitative input for the f-labitat Evaluation Procedure (HEP) that was
conducted under the direction of the Fish and Wildlife Service, Phoenix
Office. The HEP analysis is beirg used to develop specific mitigation
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measures for fi sh and wi 1dl He impacts on Pl an 6. A report document; ng the
HEP analysis and mitigation recommendations is in preparation by the Fish and
Wildlife Service.

The status of threatened and endangered species was
investigated and an assessment of project-related impacts to these species was
completed in compliance with Section 7 of the Endangered Species Act.
Findings are documented in A Biological Assessment of Endangered Species
(November 1982). The U.S. Fish &Wildlife Service's biological opinion, based
on the biological assessment, regarding project impacts to endangered species
is included in Appendix F.

b. Types of Impacts to Biological Resources

Plan actions could directly modify biological resources
through constructi on, inundation, ·and dam operation. Pl anned recreati ona 1
facilities, new and improved roads, and larger lakes are expected to attract
greater numbers of people into the site area~ with the subsequent effect of
habitat loss and human encroachment on wildlife (including the possibility of
increased poaching and disturbance of nesting raptors, etc.). The direct
impacts represent primarily quantitative gains or losses of resources.
Indi rect impacts represent changes to reSGurce qua 1ity. For example, the
qua1ity of desert habitat woul d be affected by the probable decrease in
numbers of long-lived cacti within IOO-year flood pools.

(1) Construction and Inundation Impacts

Construction impacts (disruption of soil surface and
removal of vegetation for borrow areas, clearing, roads and facilities,
etc.)were evaluated for all site areas. Inundation impacts were evaluated for
four reservoir pools and, therefore, four levels of potential impact. These
are: 1) the characteristic impoundments for a typical year, 2) the
impoundments at maximum storage capacity (MSP), 3) the 200-year flood pool,
and 4) the maximum Inflow Design Flood (IDF) area (see Figure IV-I).

Although ver,etation would be cleared to the MSP level
during construction of reservoirs in all plans, some habitat recovery could
take place within the zone between the typicCl.l-year hiqh pool and the fvlSP.
The recovery vegetation would consist largely of low-quality mixed scrub and
sa It-cedar habitats, however. Although growth of recovery vegetati on woul d
partially offset the acreage loss of riparian/wetland habitat, the low habitat
quality of mixed scrub vegetation would not fully compensate for loss of high
quality cottonwood-willow, mesquite woodlands, and cattail marsh.

The typical-year scenario is a condition which is
expected to be frequent and long in duration (Appendix C); therefore, the
influence of lake inundation, drawdown, and release characteristics would have
a direct and long-standing effect on biological resources. Ouring
typical-year operation, reservoir drawdown would result from winter storage
and summer releases; hence the drawdown woul d occur duri ng the productive
biolo~Jical season and would affect fish spawning and essentially eliminate
sustained plant growth in and near the typical-year pool zone. The phenomenon
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of bathtub ring (habitat hiatus) would occur at the reservoirs because of the
typical drawdown operation. During years of sufficient runoff, reservoirs are
expected to fill to the MSP level. This would be a less frequent condition
than typical-year storage; water levels are expected to exceed the
typical-year high less than 25 percent of the time in most cases (see Appendix
C) •

The probability of an occurrence of the 200-year flood in
any given year is very low, so that impacts in this pool would be infrequent.
Finally, the IDF area event is extremely rare, and the impact to biological
resources is essentially hypothetical; therefore, direct project related
impacts within the IDf ar~a are not discussed in this section.

(2) Dam Operation Impacts

The operation of the dams in alternative plans would
affect biological resources by altering flows on the rivers. While the
inundation of perennial stream represents quantitative impact, alteration of
flows would affect the qual ity of stream aquatic communities. Cessation or
reduction of flows in the river could affect fish reproduction and movement.

Dam operation would also modify flows by curtail ing
peak flood flows that cause channel scouring. Scouring is a rejuvenating
process whereby old stands of cottonwood and willow are destroyed, but new
seedlings are established on newly cleared alluvial terraces. Reduction in
scouring would, therefore, diminish this dynamic process' and more stands would
age beyond maturity and possibly die out ..

Reservoir fluctuations resulting from dam operation
would negatively affect fish spawning if drawdown of greater than two inches
per day occurs during the spawning season.

c. Conceptual Mitigation

Conceptual mitigation measures for impacts to biological
resource factors were developed by Reclamation in conjunction with the Fish
and Wildlife Service, the Arizona Game and Fish Department, and other
involved agencies. Mitigation measures presented below were developed to
provide a basis for comparing the alternative plans. The detailed mitigation
plan for Plan 6, the Agency Proposed Action, was developed in accordance with
the Federal Fish and Wildlife Coordination Act. Commitments to the mitigation
plan developed for Plan 6 are presented in Section IV.C.

Reclamation has developed conceptual mitigatinnplans that
emphasize the full array of project objectives. Direct project mitigation
represents conceptua1 measures which focus on reducing or avoiding adverse
impacts. These conceptual measures, if implemented, would modify the project
design and operation to alleviate or avoid biological resource impacts. For
example, reduction of planned release rates during the spawning season would
reduce impact on fish reproduction in the reservoirs.
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Contingent project mitigation activities are additional
measures which, if implemented, would offset impacts resulting from plan
implementation. For example, revegetating the old Horseshoe Lake bottom with
cottonwood, willow, and mesquite would enhance the quality of the riparian
habitat over that expected through natural ecological succession.

There are a number of management· programs in effect or
proposed in the CAWCS area such as the Forest Service Habitat Rehabilitation
Plan and the Arizona Game and Fish Department fish and wildlife management
program. The interagency management 1eve1 of miti gati on woul d emphas i ze
coordinated and cooperative management measures between the various
conservation and land-management agencies and Reclamation. The measures
proposed for this level of mitigation include support to augment existing
management effort as well as new plans which could be implemented through
cooperative agency effort.

Land acquisition or other forms of compensation are
intended to offset impacts which cannot be mitigated through other levels of
effort.

Table IV-I summarizes the mitigation measures proposed for
the six resource categories. The composite mitigation expected from these
measures is presented in the following section and was used to assess residual
impacts.

d. Riparian/Wetland Communities

(1) Direct and Indirect Impacts

(a) Plan 8

The site areas will have approximately 11,760
acres (12,020 acres for Plan 9) of riparian habitat in the year 2000. Some
currently existing riparian habitat will be lost as a result of agricultural
development on the Fort McDowell Indian Community lands. The Forest Service
will plant approximately 270 acres of cottonwood and willow trees on alluvial
benchs at several selected habitat rehabilitation sites on both the Salt and
Verde Rivers. Riparian habitat will probably be enhanced by development of
the Rio Salado project in the Salt River bed through Tempe; however, diversion
of wastewater effluent downstream of 9Ist Avenue for the Palo Verde nuclear
plant will degrade riparian habitat quality in the downstream reach. This
effluent will, however, maintain salt-cedar bosques. Maricopa County Flood
Control District will continue to clear salt-cedar from a I,OOO-foot-wide
channel in the Salt and Gila Rivers between 9Ist Avenue and Gillespie Dam.

Acreages of riparian and wetland communities in the
site areas in the future-without-the-project and impacts of Plan 8 are shown
in Table IV-2.
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Table IV-l

CONCEPTUAL MITIGATION FOR BIOLGOCIAL RESOURCES

BIOLOGICAL RESOURCE FACTOR

e

......
w......

Level of
Mitigation

Direct
Mitigation

Contingent
Project
Mitigation

Inter-Agency
Management

Riparian/
Wetland

To promote growth of
cottonwood-willow and
wetland habitat,
delay and/or reduce
water releases from
Cliff, Roosevelt, and
Waddell Reservoirs
to <2 inches/day at
onset of wetland
growing season and
cottonwood bloom
(mid-April to mid
May); applies for all
plans.

Implement cottonwood
habitat rehabilita
tion at Cliff site in
old Horseshoe lake
bed. Applies to all
plans, except Plan 9.

Reclaim 20 acres cat
tail marsh downstream
of Granite Reef
Diversion Dam.
Applies to all plans.

Support U.S. Forest
Service cottonwood
habitat rehabilita
tion program and
range management for
cottonwood/mesquite.
Applies to all
plans.

Other
Terrestrial

To improve quality of
range habitat (palo
verde-mixed cacti and
blue paloverde ironwood
habitat), reclaim
denuded sites lying
adjacent the MSP pool.
Applies to sites not
reclaimed during
construction and
involves all reservoirs
in all plans.

Cooperative range
management improve
ments: Coordinate with
BLM at Waddell, Plans 6
and 7. Coordinate with
U.S. Forest Service at
Cliff and Roosevelt
(all plans) and Con
fluence (Plan 3).

Perennial
Stream

To improve quality of
riverine aquatic
communities, assure
flows in Salt and Verde
Rivers >50 cfs for all
Plans except 7; >200
cfs for Plan 7. -

Establish bank cover
and cobble ditches for
pools and riffles on
Verde and Salt Rivers
upstream of Cliff and
Roosevelt Reservoirs
and elsewhere along
perennial stream in the
CAWCS area. Applies to
all plans.

Coordinate with Salt
River Project on
maintaining flows in
Salt and Verde Rivers.
Applies to all plans.

Reservoirs

As a means to improve
fish spawning habitat,
when feasible reduce
drawdown rate to <2
inches per day from
mid-April to mid-May
at Cliff Reservoir for
all Plans and Waddell
Reservoir for Plans 6
and 7.

Do not clear the
conservation pool; or
modify clearing and
add brush piles for
fish spawning of all
reservoirs in all
plans. Construct
coffer dams for fish
spawning habitat at
Cliff for all Plans,
at Waddell Reservoir
for Plans 6 and 7.

Fish stocking of all
reservoirs in all
plans. Support
operation and manage
ment of coffer dams
with Arizona Game and
Fish Department.

Endangered
Species

To maintain foraging
habitat and fish
prey base, assure
minimum flow
described under
perennial stream.

Implement cotton
wood, cattail
marsh rehabilita
tion; as a means
of protecting bald
eagle breeding
control public
access to bald
eagle breeding
areas at Cliff
and Roosevel t.
Applies to all
plans.

Support the U. S.
Fish and Wildlife
Service Endangered
Species Recovery
Plans for bald
eagle, peregrine
falcon, Yuma
clapper rail, and
Gila topminnow.
Applies to all
plans.

Special Use

Substitute
dispersed
recreation at
Cliff Reser
voir to reduce
disturbance to
wildlife. Ap
plies to all
plans.

Coordination
with land
management· and
conservation
agencies;
improve range
management.
Applies to all
plans. Set
aside Salt
Verde area
same as with
riparian/
wetland. Ap
plies to all
plans except
Plan 3.



.......
W
N

Level of
Mitigation

Land Acquisition
and Compensation

Riparian/
Wetland

Acquire take line
easements for habitat
improvement and
wildlife conservation
at all reservoirs.
Purchase private
holdings along Tonto
Creek for establish
ing cottonwood-willow
and wetland habitat.
Lease land at Pic
cacho Reservoir for
waterfowl foraging
habitat. Coordinate
with BLM and assist
Arizona Game & Fish
Dept. in developing
waterfowl habitat in
Fred J. Weiler
Greenbelt on Gila
River. Applies to
all plans •

Other
Terrestrial

Same as with riparian/
wetland.

Table IV-l (Continued)

BIOLOGICAL RESOURCE FACTOR

Perennial
Stream Reservoirs

Support construction
of a fish hatchery on
the Waddell delivery
canal. Assist Arizona
Game & Fish Dept. with
operation (Plans 6 and
7 only).

Endangered
Species

Same as with
riparian/wetland
land requisition.

Special Use

Redelegate
take line
easements for
special
resources use
at Three Bar
and Roosevelt
Wildlife Area
(all plans).
Fund manage
ment and
wildlife
research
programs of
the U.S. Fish
and Wildlife
Service and
Arizona Game
and Fi'sh Dept.



Table IV-2

ACREAGE OF RIPARIAN/WETLAND COMMUNITIES--IMPACTS OF PLAN 8

Confl u-
ence/

R.oose- Stewart New
Acres of Habitata Cliff velt ~10untain Waddell Total
Existing Condition 1,550 3,080 8,900 580 14,110

(1,660 ) (14,370)
Future-Without

(Plan 8) Condition 1,680 3,080 6,420 580 11,760
(1,790) (12,020 )

Impact +130 0 -2,480 0 -2,350

aIncl udes cottonwood wi 11 ow, mi xed broadl eaf, mesquite, sa It-cedarsaIt-ceda r
mixed scrub, mixed scrub, and cattail habitats. For acreages by habitat type
see Environmental Impacts and Effects of Plans.

(b) Plans I, 2, 3, 6, 7, and 9

Impacts to riparian/wetland communities, as well as
mitigation and residual impacts, are summarized in Table IV-3. The greatest
quantitative loss of riparian/wetland habitat would occur with Plan 3 due to
the inclusion of Confluence Reservoir. The Confluence Reservoir would
inundate the cottonwood-willow and mesquite forest at the Salt-Verde
confluence. Some 60 percent of the cottonwood-willow habitat of the
Confluence area would be inundated. All of the cattail marsh would be lost.
All of these habitats support essentially all of the riparian-obligate
wildlife of central Arizona including the great blue heron, Harris hawk, black
hawk, Bell's vireo, various warblers, and other wildlife.

Losses of high quality riparian communities in Plans 1, 2,
6, and 7 primarily along the Verde River between Horseshoe Dam and Cliff Dam
woul d be parti ally offset by growth of mi xed-scrub and sa 1t-cedar-mesquite
habitat expected as the successional community types that would grow in the
typical year high-to-MSP zones of the reservoirs, particularly in the bed of
Horseshoe Reservoir. However, the habitat quality of cottonwood-willow
habitat lost in Plans 1, 2, 6, and 7 would not be recovered by mixed-scrub and
sa1t-cedar growth at Horseshoe Reservoi r. Recovery of cottonwood, wi 11 ow,
mesquite, and cattail marsh would occur only in a typical year to MSP zone
where inundation would be infrequent. The concomitant loss of wildlife at the
Cliff site (e.g., a heron nest in the Horseshoe Dam to Cliff Dam segment of
the Verde River) in Plans I, 2~ 6, and 7, and additioral losses of wildlife at
the Waddell site area (Plans 6 and 7) are an unavoidable consequence of
habitat destruction. Riparian mixed scrub habitat in Morgan City Wash would
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Table IV-3

RIPARIAN/WETLAND COMMUNITIES--IMPACTS, MITIGATION, AND RESIDUAL IMPACTS
BY SITE AREA AND POOL LEVEL

200-Year
Typical Year MSP Flood

I M R I I
Plan/Site Area (acres) (acres) (acres) (acres) (acres)

Plan 1
Cliff -640 360a -390 -780 -1040
Roosevelt +130 100 +230 -440 -1170
Confluence/Stewart Mountain 0 20 +20 0 0
Waddell 0 0 0

Total -510 480 -140 -1220 -2210
Plan 2

Cliff -200 670a +220 -580 -580
Roosevelt +160 100 +260 -410 -410
Confluence/Stewart Mountain 0 20 +20 0 0
Waddell 0 0 0

Total -40 790 +500 -990 -990
Plan 3

Cliff -110 940a +580 -780 -1040
Roosevelt +130 100 +230 -440 -1170
Confluence/Stewart Mountain -2310 20 -2290 -2730 -2730
Waddell 0 0 0

Total -2290 1060 -1480 -3950 -4940
Plan 6

Cliff -110 940a +580 -780 -1040
Roosevelt +130 100 +230 -440 -1170
Confluence/Stewart Mountain 0 20 +20 0 0
Waddell -130 -130 -450 -450

Total -110 1060 +700 -1670 -2660
Plan 7

Cliff -510 520a -150 -780 -1040
Roosevelt +520 100 +620 -440 -1170
Confluence/Stewart Mountain 0 20 +20 0 0
Waddell -130 -130 -450 -450

Total -120 640 +360 -1670 -2660
Plan 9

Verde River Dams Modifications 0 0 0 0 0
Roosevelt +130 100 +230 -440 -1170
Confluence/Stewart Mountain 0 20 +20 0 0
Waddell -130 0 -130 -450 -450

Total 0 120 120 -890 -1620

Notes
I = Unmitigated impact; M = Conceptual mitigation; R = Residual impact

Mitigation would establish high quality habitat (cottonwood-willow, mesquite
and cattail) in excess of that expected by natural recovery; this would
produce net gains in total riparian habitat for Plans 2, 6, and 7. However,
mitigation would not recover all the high quality habitat lost, so that the
effect on high quality riparian wetland would remain adverse for all plans
except Plan 6. For more detailed information on gains and losses by habitat
type see Environmental Impacts and Effects of Plans.

a
At Cliff Reservoir a portion of the total mitigation would replace low
quality habitat with high quality habitat, and would not result in a quan
titative gain.
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be subjected to flood flows during spillway releases from New Waddell Dam.
This would be an infrequent event (approximately a 200-year flood event), and
habitat recovery is expected.

Furthermore, some of the exi sting cottonwood forest
along the Salt and Verde Rivers downstream of Bartlett and Stewart Mountain
Dams would be outside the modified scourinq zone and would not, therefore, be
susceptible to the rejuvenating scouring process previously described.

In Plan 9 riparian habitat would remain intact at the
Verde River Dams Modifications site, except for construction losses in the
borrow area. Opportunities for vegetation recovery are 1imited to sites in
the typical year high to MSP inundation zones at Roosevelt and Waddell
Reservoirs.

(2) Mitigation

Conceptual mitigation strategies for riparian and
wetland communities are described in Table IV-I. The objectives of these
mitigation measures are to recover acreage of high quality resources lost as a
result of the project and to improve the quality of remaining riparian/wetland
habitat over that whi ch woul d occur through natural ecol ogi ca1 succession.
Because mitigating cannot quantitatively eliminate project-induced impacts to
high quality riparian/wetland habitat, only qualitative enhancement of the
resource can be achieved in much of the site areas. The opportunity for
mitigation good quality riparian habitat in the Horseshoe Basin is precluded
in Plan 9.

(3) Residual Impacts

Residual impacts to riparian/wetland communities are
shown on Table IV-3.

e. Other Terrestrial Communities

(1) Direct and Indirect Impacts

(a) Plan 8

The site areas wi 11 have approximately 195,000
acres of other terrestrial habitat (shrubland and paloverdemixed cacti desert)
in the year 2000, as shown in Table IV-4.

(b) Plans 1,2,3,6,7, and 9

Impacts to other terrestrial communities, as
well as mitigation and residual impacts, are summarized on Table IV-5. The
nonriparian communities that would be altered by construction and/or subjected
to occasional flood storage inundation include mainly paloverde-mixed cacti,
and blue paloverde-i ronwood habitat. These community types cannot tol erate
inundation of more than several days, and the full species complement would
probably not occur within the flood storage zone at less than the 200-year
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flood level, due to the maturation rates of the dominant cacti. This habitat
type would be completely eliminated below the MSP level in areas inundated
more than about 5 percent of the time. The least impact to this habitat type
is expected in Plans 2 and 9 because reservoir pools would be nearly the same
size as at present. Plans 6 and 7 bOth include a large storage pool at New
Waddell Reservoir and would have the highest impact. However, because the
losses involve only a small percentage of the total amount of this habitat
type present in the site areas, the effect in all plans is considered
insignificant.

Table IV-4
OTHER TERRESTRIAL COMMUNITIES - IMPACTS OF PLAN 8

Conflu- .
ence/

Roose- Stewart New
Cliff velt Mountain ~/addell Total
47,580 59,670 56,470 38,190 201,910

(67,590) (223,460)

47,500 59,670 49,170 38,140 194,480
(67,510) (216,030)

-80 0 -7,300 -50 -7,430

Acres of Habitata
Existing Condition

Impact

alncludes paloverde-mixed cacti and blue paloverde-ironwood associations.

Future-Without
(Plan 8) Condition

(2) Mitigation

Conceptual mitigation strategies for terrestrial
communities are outlined in Table IV-I. The objectives of these mitigation
measures are to improve the qual ity of the habitat within the IDF area to be
acquired by Reclamation. This would include overall reductions in grazing and
seeding of areas peripheral to the maximum storage pool. Opportunities to
reclaim desert vegetation lost through inundation are somewhat limited,
however, due to the intolerance of the dominant plant species (saguaro cactus
and paloverde) to periodic inundation. No enhancement of the resource is,
therefore, expected.

(3) Residual Impacts

Residual Impacts are shown on Table IV-5. No
quantitative gains in resource can be made through mitigation. However, the
quality of the remaining resources could be improved.

136



Table IV-5

OTHER TERRESTRIAL COMMUNITIES--lMPACTS, MITIGATION, AND RESIDUAL IMPACTS
BY SITE AREA AND POOL LEVEL

200-Year
Typical Year MSP Flood

I M R I I

Plan/Site Area (acres) (acres) (acres) (acres) (acres)

Plan 1
Cliff -1970 (50)a -1970 -1280 -4000

Roosevelt -1270 (2350) -1270 -1400 -4640

Confluence/Stewart Mountain -20 -20 -20 -20

Waddell 0 0 0

Total -3260 (2400) -3260 -2700 -8660

Plan 2
Cliff +420 (260) +420 +910 +910

Roosevelt -870 (2350) -870 -1000 -1000
Confluence/Stewart Mountain -10 -10 -10 -10

Waddell 0 0 0

Total -460 (2610) ...460 -100 -100

Plan 3
Cliff -1300 (720)a -1300 -1280 -4000

Roosevelt -1270 (2350) -1270 -1400 -4640

Confluence/Stewart Mountain -3430 (280) -3430 -3710 -3710

Waddell 0 0 0

Total -6000 (3350) -6000 -6390 -12350

Plan 6
Cliff -1300 (720)a -1300 -1280 -4000

Roosevelt -1270 (2350) -1270 -1400 -4640

Confluence/Stewart Mountain -20 -20 -20 -20

Waddell -8470 (160) -8470 -6460 -6460

Total -11060 (3230) -11060 -9160 -15120

Plan 7
Cliff -1970 (50)a -1970 -1280 -4000

Roosevelt -3080 (540) -3080 -1400 -4640
Confluence/Stewart Mountain -20 -20 -20 -20

Waddell -8470 (160) -8470 -6460 -6460

Total -13540 (750) -13540 -9160 -15120

Plan 9
Verde River Dams Modifications -70 -70 -70 -70
Roosevelt -1270 -1270 -1400 -4640
Confluence/Stewart Mountain -20 -20 -20 -20
Waddell -8470 -8470 -6460 -6460

Total -9830 -9830 -7950 -7950

Notes
I = Unmitigated impact; M = Conceptual mitigation; R = Residual impact

aNumbers in parentheses are areas peripheral to maximum storage pools in
which recovery of desert vegetation could be enhanced through seeding of
shrubs and/or grasses. This represents a qualitative rather than quantita
tive gain in resource, and does not reduce the quantitative residual impact.

137



f. Perennial Stream/Riverine Communities

(1) Direct and Indirect Impacts

(a) Plan 8

A total of 66 miles of perennial stream lie
within the Confluence, Cliff, Roosevelt, and New Waddell site areas.
Approximately 137 miles of perennial stream are within the CAWCS area
boundaries. Present operating criteria on the SRP-contro11ed reaches of the
Salt and Verde Rivers upstream of the confluence do not guarantee minimum
flows for fish and wildlife benefits. This condition is expected to continue
in the future. On average in these reaches, there are 106 days per year of
flows equal to or less than 50 cfs on the Salt River, and 61 days per year on
the Verde River.

Table IV-6 shows miles of perennial stream and
riverine communities in the future-without-the-project and impacts of Plan 8.

TABLE IV-6
PERENNIAL STREAM/RIVERINE COMMUNITIES - IMPACTS OF PLAN 8

Conf1uencence
Roose- Stewart New

Perennial stream miles- Cliff velt Mountain Waddell Total
Existing Condition 20 w- 31 0 66

(21) (67)
Future-Without
(Plan 8) Condition 20 15 31 0 66

(21) (67)
Impact 0 0 0 0 0

(b) Plans 1,2,3,6,7, and 9

Impacts of plans, as well as mitigation and residual
impacts, are summarized in Table IV-7. Loss of perennial stream is regarded
as a significant impact due to the limited amount of perennial stream in
Southwestern deserts. Perennial streams support riverine aquatic communities,
riparian habitat, and wildlife including the endangered Yuma clapper rail and
bald eagle.

The typical-year inundation represents the most
likely recurrent event affecting stream loss. Plan 3 accounts for the
greatest loss of stream due to the inclusion of Confluence Reservoir.
Enlarging Lake Pleasant at the New Waddell site would not inundate perennial
streams, thus the typical-year impact would be the same in Plans 2 and 6.
With more storage planned at Cliff Reservoir in Plans 1 and 7, the impacts of
these two plans are similar. In all plans except Plan 9, however, the net
river mileage change at Cliff Reservoir represents loss of 6 miles of
high-quality river between Horseshoe and Cliff Dams and recovery of river in
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Table IV-7

PERENNIAL STREAM/RIVERINE COMMUNITIES--IMPACTS, MITIGATION, AND RESIDUAL
IMPACTS BY SITE AREA AND POOL LEVEL

ZOO-Year
Typical Year MSP Flood

I M R I I
(miles) (miles) (miles) (miles) (miles)

Plan 1
(17)bCliff -3a -3 -5 -7

Roosevelt 0 -1 -5

Confluence/Stewart Mountain 0 0 0

Waddell 0 0 0

Total -3 (17) -3 -6 -IZ

Plan Z
(Z1)bCliff +la +l -1 -1

Roosevelt 0 -1 -1

Confluence/Stewart Mountain 0 0 0

Waddell 0 0 0

Total +1 (21) +1 -2 -2

Plan 3
(21)bCliff +la +l -5 -7

Roosevelt 0 -1 -5

Confluence/Stewart Mountain -17 (14) -17 -18 -18

Waddell 0 0 0

Total -16 (31) -16 -Z4 -30

Plan 6
(ZI)bCliff +la +l -5 -7

Roosevelt 0 -1 -5

Confluence/Stewart Mountain 0 0 0

Waddell 0 0 0

Total +l (Z1) +l -6 -12

Plan 7
(l8)bCliff -Za -Z -5 -7

Roosevelt 0 -1 -5

Confluence/Stewart Mountain 0 0 0

Waddell 0 0 0

Total -Z (18) -Z -6 -IZ

Plan 9
Verde River Dams Modifications 0 (0) 0 0 0

Roosevelt 0 -1 -5
Confluence/Stewart Mountain 0 0

Waddell 0 0

Total 0 (0) 0 -1 -5

Notes
I Unmitigated impact; M = Conceptual mitigation; R = Residual impacts.

aAt Cliff Reservoir 6 miles of perennial stream habitat will be lost down
stream of Horseshoe Dam in Plans 1, Z, 3, 6 and 7. However, stream habitat
will be gained in the reach formerly occupied by Horseshoe Reservoir.
Impacts are the combined losses and/or gains in perennial stream. Stream
habitat is not gained in Plan 9.

bNumbers in parentheses are miles of river in which qualitative improvements
such as bank stabilization and flow augmentation could be made.
Quantitative loss of stream miles cannot be mitigated.
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the exposed Horseshoe lakebed. Seven miles would be recovered in Plans 2, 3,
and 6; 3 and 4 miles, respectively, would be recovered in Plans 1 and 7. The
qual ity of riverine habitat within the recovered segment would eventually
improve as channel silt and sand \'Jash downstream, but the perennial stream
initially would be subjected to erosion and high turbidity, which creates poor
habitat for most riverine aquatic life. With Plan 9 there would be no change

in the amount of perennial stream.

(2) Mitigation

Conceptual mitigation for impacts to perennial
stream/riverine communities is outl ined on Table IV-l. Since mitigation of
lost stream mileage is not feasible within the affected site areas, these
conceptual mitigation measures are· aimed at improving the qual ity of habitat
in the remaining reaches of river. Stream habitat improvements as given in
the conceptual mitigation table would not change the unmitigated effects.
Plan 7, with sustained minimum flows, is the best option· for this factor, and
provides the only opportunity for fish and wildlife enhancement.

(3) Residual Impacts

Residual impacts are displayed in Table IV-7.

g. 'Reservoir Aquatic Communities

(1) Direct and Indirect Impacts

(a) Plan 8

Approximately 14,000 surface acres of habitat
are available in Horseshoe Lake, Roosevelt Lake, Saguaro Lake, and Lake
Pleasant; 35,000 surface acres of habitat are available within theCAWCS area.
SRP lakes and Lake Pleasant do not have guaranteed minimum pools for fish and
wildlife and recreation but, historically, reservoirs on the Salt River have
maintained some minimum pools. This condition is expected to continue in the
future.

Typical-year low reservoir surface acres in the
future-without-the-project are expected to be 610 acres allocated to the Cliff
site area, 11,930 acres at Roosevelt, 630 acres at Confluence site area, and
830 acres at New Waddell site area.

(b) Plans 1, 2, 3,6,7, and 9

Impacts of plans, as well as mitigation and
residual impacts are summarized on Table IV-8. The gain of lake habitat has
been assessed as the increase in typical-year low-pool surface acreage which
would create a minimum pool to ensure a fish population carryover. However,
the beneficial gain in lake habitat would be adversely affected where drawdown
rates during the spawning season exceed 2 inches per day; rates greater than 2
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Table IV-8

RESERVOIR AQUATIC COMMUNITIES--IMPACTS, MITIGATION, AND RESIDUAL IMPACTS
BY SITE AREA AND POOL LEVEL

200-Year
Typical Year MSP Flood

I M R I I
Plan/Site Area (acres) (acres) (acres) (acres) (acres)

Plan 1
Cliff +400 +400 +2520 +5900
Roosevelt 0 +2350 +6510
Confluence/Stewart Mountain 0 0 0
Waddell 0 0 0

Total +400a +400 +4870 +12410
Plan 2

Cliff -360 -360 +100 +100
Roosevelt 0 +2350 +2350
Confluence/Stewart Mountain 0 0 0
Waddell 0 0 0

Total -360a -360 +2450 +2450
Plan 3

Cliff +130 +130 +2520 +5900
Roosevelt 0 +2350 +6510
Confluence/Stewart Mountain +2950 (1850) b +2950 +8850 +8850
Waddell 0 0 0

Total +3080a +3080 +13720 +21260
Plan 6

Cliff +130 +130 +2520 +5900
Roosevelt 0 +2350 +6510
Confluence/Stewart Mountain 0 0 0
Waddell +1770 (1540) b +1770 +6390 +6390

Total +1900a +1900 +11260 +18800
Plan 7

Cliff +980 (1030)b +980 +2520 +5900
Roosevelt +940 +940 +2350 +6510
Confluence/Stewart Mountain 0 0 0
Waddell +1770 (1540)b +1770 +6390 +6390

Total +3690a +3690 +11260 +18800
Plan 9

Verde River Dams Modifications 0 0 0 0
Roosevelt 0 0 +2350 +6510
Confluence/Stewart Mountain 0 0 0 0
Waddell +1770 (1540)b +1770 +6390 +6390

Total +1770 +1770 +8740 +12900

Notes
I = Unmitigated impact; M = Conceptual mitigation; R = Residual impact.

aImpacts represent the net loss/gain of typical-year low pools, which
are the resource for sustaining fisheries.

bNumbers in parentheses are the surface areas of USBR design minimum pools.
Mitigation involves reduction of drawdown rates to <2 inches in 1 day from
mid-April to mid-May and would improve fish spawning habitat in the reservoirs.
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inches per day are not conducive to productive fish spawning, and effectively
eliminate spawning success in the group of species which includes bass,
crappie, and the sunfishes.

The water quality at Waddell Reservoir would
change due to Colorado River water delivery and subsequent mlxlng. Among the
water quality parameters affecting the fishery, increases in total dissolved
solids (TDS) appears to be the most important. Dissolved oxygen, turbidity,

,and pH would approximate baseline conditions at least within levels of
tolerance of the sport fish occurring in Lake Pleasant. TDS would increase to
a mean 722 ppm, which exceeds the limits of optimal tolerance (100 to 350 ppm)
for the bass, crappie, catfish, and other sport fishes. However, fish surveys
and studies conducted on the lower Colorado River and Lake Havasu (where CAP
water will be withdrawn) in licate that these species reproduce and maintain
viable populations (USFWS, 1980; Talbout, 1982; Lyces, '1982). Therefore,
although the expected incrl ase in· TDS at Lake Pleasant would exceed the
optimal range, reproductio! is expected to continue, and in terms of
viability, the critical fac:or which would influence spawning is reservoir
drawdown rather than increasl ~d TDS.

Plan 7 would produce significant beneficial
gains in surface acreage and typical-year low storage in excess of
Reclamation-design minimum p lols at Cliff and Lake Pleasant. This means that
pools of 10,000 af and 5,000 af would be maintained (in excess of sediment) at
Cliff Reservoir and Lake Pleasant, respectively. Increased TDS would,
however, compromise some of 'he benefit gained from the enlarged Lake Pleasant
in Plan 7 insofar as spawnin, ! is cOY1cerned.

Plan 3 would also increase pool acreage
substantially, but only onE minimum pool (7,000 af) would be gained, at
Confluence Reservoir.. Clif~ Reservoir in Plans 1, 2, 3, and 6 would not
maintain sufficient storage to maintain a minimum pool. Drawdown rates on
Lake Pleasant would be ap>roximately 5 inches per day. Roosevelt Lake
drawdown would be 1.3 inche~ per day in all plans, the same condition which
occurs in Plan 8. HorseshoE and Bartlett Reservoirs would remain as 9.2 and
1.5 inches per day respectivl!ly drawdown in Plan 9.

The Lake Pleasant sport fishery and the riverine
fishery in the Salt-Verde dninage upstream of Granite Reef Diversion Dam are
relatively i~olated from potential contamination resulting from the
introduction of predatory an(~ competitive species which could be conveyed from
the Colorado River via the C),P aqueduct. Intra-system contamination is also a
potential hazard; white bass in Lake Pleasant, if conveyed into the regulated
reach of the Salt-Verde sys:em, would be effective picsivorous predators on
the native and sport fi sh I lopul ations. It is not presently known whether
Colorado River species would be conveyed or survive in the CAP aqueduct,
whether they would be introdJced into either Lake Pleasant or the Salt-Verde
system, or what the effects of such introduction would be. Reclamation is
conducting studies to determine whether the potential conveyance and
introduction of tilapia, striped bass, and other predatory species represents
a possible hazard to the ceniral Arizona sport fisheries (see Appendix B) ..
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(2) Mitigation

Conceptual mitigation measures for reservoir aquatic
community impacts are described in Table IV-I. The objectives of these
measures are to improve spawning conditions and to sustain fish populations.
If the conceptual mitigation measures are implemented, particularly
modification of drawdown rates, fish and wildlife enhancement would occur.

(3) Residual Impacts

Residual impacts are displayed in Table IV-8.

h. Threatened and Endangered Plants and Wildlife

(1) Direct and Indirect Impacts·

(a) Plan 8

Six endangered species occur in the CAWCS study
area, four of which occur in the vicinity of the site areas. These four are
the bald eagle, peregrine falcon, Yuma clapper rail, and Gila topminnow. The
bald eagle is the only species known to breed within the affected site areas.

The peregrine falcon has been observed in the
CAWCS area on the Salt River and upstream of Lake Pleasant on the Agua Fria
Ri ver.

A population of Gila topminnows lives in Tule
Creek upstream of the New Waddel·' site area.

There are 13 confirmed bald eagle breeding areas
in the Southwestern United States, six of which are located along the Salt and
Verde Rivers in the CAWCS area. The two most productive of these six areas
are in the Confluence site area and the third most productive area (Bartlett)
is located downstream of the Verde River Dams Modifications site area. Table
IV-9 shows the productivity of these breeding areas in recent years.

Yuma clapper rails have been observed in the
Confluence area and downstream of the Granite Reef Diversion Dam. Although
observation data indicate that the species may breed in the area where
observed, there has been no direct evidence to substantiate that breedin~ is
in fact occurring. -

Approximately 1,910 acres of cottonwood willow
and mixed broadleaf communities, which are preferred habitat for the bald
eagle, currently occur within the site areas. Also, 30 acres of cattail
wetland which is preferred habitat for the endangered Yuma clapper rail occur
in the Confluence site area.

Breeding areas and productivity for the bald
eagle are expected to remain status guo or to improve slightly because of.
efforts of the Bald Eagle Recovery Team in conjunction with conservation
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management by the Fi sh and Wi 1dl ife Serv; ce and the Forest Serv; ce (Tonto
National Forest). By the year 2000, bald eagle preferred habitat ;s expected
to increase to 2,180 acres within the site areas on the Tonto National Forest
due to habitat rehabilitation by the Forest Service. Yuma clapper rail
preferred habitat is expected to remain the same (30 acres at the Confluence
si te area).

TABLE IV-9
PRODUCTIVITY OF BALD EAGLE BREEDING AREAS

Years Occupieda
2

10

10

8

5

10

3.00

1.40

1.10

0.75

0.80

0.40

Average Productivity
(Number FledgesBreeding Area

Blue Point/Stewart Mountain
breeding area (Confluence)

Fort McDowell breeding area
(Confl uence)

Bartlett breeding area
(Confluence and Verde River Dams)

Redmond Flat (CAWCS study area but
not in a site area)

Pinal Creek breeding area
(Roosevelt)

Chalk Mountain breeding area
(Cliff)

aperiod of record for breeding area occupation: 1973-1982

Table IV-I0 shows acreages of preferred habitat
for these species in the future-without-the-project and impacts of Pl an 8.
Perennial stream is also an important habitat utilized by breeding bald
eagles. Table IV-6 shows river mileage of perennial stream in the
future-without-the-project.

New
Waddell Total

10 1,950

lOb 2,220
0 +270

910

1,000a
+90

380

380
o

650

830
+180

Yuma clapper rail preferred habitat

TABLE IV-I0
THREATENED AND ENDANGERED SPECIES PREFERRED HABITATS - IMPACTS OF PLAN 8

Conflu-
ence/

Roose Stewart
Acres of Habitata Cliff velt Mountain

Existing Condition
Future-Without

(Plan 8) Condition
Impact

~ Includes 30 acres
Yuma clapper rail
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b. Plans 1, 2, 3, 6, 7, and 9

Impacts of plans, as well as mitigation and
residual impacts, of preferred habitat are summarized in Table IV-ll. The'
impacts to perennial streams are summarized in Table IV-7. The impact
assessment and effects evaluation focus on impacts to the endangered bald
eagle. The proposed operation of Confluence Reservoir would eliminate 60
percent of the cottonwood-willow habitat and 17 miles of perennial stream
which includes segments of river known to be foraging sites of -the Fort
McDowell and Blue Point/Stewart Mountain bald eagle breeding areas. The
impact to preferred habitat and perennial streams at the Cl iff site area will
be the same as Plan 6 (discussed below). In all plans Roosevelt Lake will
remain the same as its current pool size.

The changes in quantities of preferred habitat
and miles of perennial stream vary among the action plans. Approximately 10
miles of river will be excavated for fill material downstream of Horseshoe
Dam. The new reservoir will inundate 6 miles of perennial stream between
Horseshoe Dam and the new Cliff Dam in all action plans. Approximately 350
acres of preferred habitat will be lost in this 6-mile reach. The plans also
include breaching Horseshoe Dam which will cause the relocation of Horseshoe
Reservoir at the newdamsite. The lakebed of Horseshoe Reservoir will become
exposed; the extent of exposure varying among the plans depending on the size
of the typical-year pools. II New" river will develop in the exposed lakebed
upstream of Cliff Reservoir and alluvial flats will provide sites for the
growth of vegetation. The gain of river and riparian habitat will occur in
the vicinity of several known nest sites of the Chalk Mountain breeding area.
The gain in river mileage and riparian habitat upstream of Cliff Reservoir
will be as follows: 7 miles of river and 660 acres of riparian habitat in
Plans 3 and 6; 7 miles of river and 370 acres of riparian habitat in Plan 2; 3
miles of river and 130 acres of habitat in Plan 1; and 4 miles of river and
260 acres of habitat in Plan 7.

Consul tati on under Secti on 7 of the Endangered
Species Act was undertaken only for Plan 6. The Biological Opinion stated
that lithe proposed action is likely to jeopardize the continued existence of
the southwest eagl e popul ation. However, reasonabl e and prudent alternatives
have been identified to alter the proposed plan to a degree that the action
would no longer jeopardize the continued existence of this species. 1I

Commitments to modification of Plan 6 in accordance with the reasonable and
purdent alternatives are contained in Section IV.C and Appendix F.

The existing conditions at Bartlett and
Horseshoe Reservoirs will remain essentially unaltered in Plan 9. No major
impact is anticipated for either the Chalk Mountain or Bartlett bald eagle
breeding areas. Episodes of nest inundation which have disrupted breeding of
the Chalk Mountain bald eagles are expected to continue. Opportunities for
riparian woodland growth in the Horseshoe Reservoir Basin within the Chalk
Mountain breeding area are precluded in Plan 9.
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Table IV-II

THREATENED AND ENGANGERED PLANTS AND WILDLIFE--IMPACTS. MITIGATION. AND
RESIDUAL IMPACTS BY SITE AREA AND POOL LEVEL

2OG-Year
Typical Year MSP Flood

I M R I I
Plan/Site Area (preferred habitat acres) (acres) (acres)

Plan 1
Cliff -3SO 110 -240 -340 -480
Roosevelt -90 100 +10 -20 -170
Confluence/Stewart Mountain 0 20 +20 0 0
Waddell 0 0 0

Total -440 230 -210 -360 -650
Plan 2

Cliff -340 2S0 -90 -330 -330
Roosevelt -90 100 +10 -20 -20
Confluence/Stewart Mountain 0 20 +20 0 0
Waddell 0 0 0

Total -430 370 -60 -350 -350
Plan 3

Cliff -3S0 2S0 -100 -340 -480
Roosevelt -90 100 +10 -20 -170
Confluence/Stewart Mountain' -S90 20 -S70 -590 -590
Waddell 0 0 0

Totala -1.030 370 -660 -9SO -1240
Plan 6

Cliff -3 SO 250 -100 -340 -480
Roosevelt -90 100 +10 -20 -170
Confluence/Stewart Mountain 0 20 +20 0 .0
Waddell 0 0 0

Total -440 370 -70 -360 -650
Plan 7

Cliff -350 160 -190 -340 -480
Roosevelt -90 100 +10 -20 -170
Confluence/Stewart Mountain 0 20 +20 0 0
Waddell 0 0 0

Total -440 280 -160 -360 -650
Plan 9

Verde River Dams Modifications -80 0 -80 -80 -80
Roosevelt -90 100 +10 -20 -170
Confluence/Stewart Mountain 0 20 +20 0 0
Waddell 0 0 0

Total -170 120 -50 -100 -250

Notes
I .. Unmitigated impact; M .. Conceptual mitigation; R .. Residual impact.

a
Impacts in Plan 3 are for bald eagle preferred habitat (cottonwood-willow)
and Yuma clapper rail preferred habitat (cattail marsh) combined. Impacts
for all other plans are for cottonwood willow only. Reestablishment of 20
acres of cattail marsh below Granite Reef Dam would enhance Yuma clappet
rail habitat in Plans 1. 2. 6. and 7. and would mitigate loss of marsh at
the Confluence in Plan 3.
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The Yuma clapper rail will be adversely affected
by the complete loss of its known habitat in the Confluence area. The
concomitant loss of breeding habitat for bald eagles and 100 percent loss of
Yuma clapper rail habitat are considered an Adverse Flag effect for Plan 3.

Plans 6 and 7 will produce a large lake at the
New Waddell site area. The lake will inundate a nest site tenatively
considered a bald eagle nest. The Agua Fria River - Tule Creek confluence
would also be inundated at peak storage; predatory and competitive lake fish
would invade Gila topminnow habitat during periods when the creek is flowing
into the lake. The potential threat to the endangered topminnow would
increase in Plans 6 and 7, but the opportunity for invasion already exists
(that is, the possibility of simultaneous flows in the Agua Fria River and.
Tule Creek). The impacts at the New Waddell site area are thel'efore somewhat
conjectural.

(2) Mitigation

Conceptual mitigation strategies for impacts to
endangered species are described in Table IV-I. The objectives of these
mitigation measures are to minimize or eliminate impacts on productivity and
to improve preferred habitat. Adverse impacts to the bald eagle could be
alleviated in Plans 1, 2, 3, 6, 7, and 9. Plan 3 represents an unmitigatable
loss of productivity in the two most productive breeding areas of the
Southwest bald eagle, population. Opportunities exist to enhance Yuma clapper
rail habitat in al.l plans except Plan 3. The security of the topminnow
habitat could be improved by placement of a drop-structure fish barrier on
Tule Creek upstream of the IDF lake elevation. Opportunities to mitigate
preferred habitat in the Horseshoe Reservoir Basin are precluded in Plan 9.

(3) Residual Impacts

Residual 'impacts are displayed in Table IV-ll.

i. Special Use and Management Areas

(1) Direct and Indirect Impacts

(a) Plan 8

Special use range resources will include
approximately 23,560 (25,240 for Plan 9) Animal Unit Months (AUM) in the site
areas. The Animal Unit Month is a measure of the resource base available not
only to livestock but to wildlife as well. Other special use resources for
wildlife include: wildlife areas at Roosevelt Lake and Three Bar Wildlife
Area; the Fred J. Weiler Greenbelt on the Gila drainage; limited-access areas
near bald eagle breeding areas; six reservoirs on the Salt and Verde Rivers
for continued use as State warmwater fisheries; and the Confluence area as an
area of special interest for research and wildlife diversity. There is likely
to be an increase in special use sites for cottonwood rehabilitation in the
Tonto National Forest, plus development of the Lower Salt River Recreation
Area plan in the Confluence site area.
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Table IV-12 shows range and wildlife resources
in the future-without-the-project in terms of AUMs, and impacts of Plan 8.

TABLE IV-12
SPECIAL USE AND MANAGEMENT AREAS - IMPACTS OF PLAN 8

Conflu-
ence/

Roose- Stewart New
AUMs Cliff velt Mountain Waddell Total

Existing Condition 6,103 9,639 11 ,155 3,633 30,530
(8,602) (33,239)

Future-~/i thout
(Plan 8) Condition

3,798 6,647 9,486 3,629 23,560
(5,351) (25,113)

Impact -2,305 -2,992 -1,669 -4 -6,970
(-3,251) (-7,995)

(b) Plans 1, 2, 3, 6, 7, and 9

Impacts of plans, as well as mitigation and
residual impacts, are summarized in Table IV-13. The greatest quantitative
loss of range resources and special use areas would occur under Plan 3 due to
the inclusion of Confluence Reservoir. Under this plan the Blue Point
cottonwood area and the site for the Forest Service Lower Salt River
Recreation area would be inundated along with several habitat rehabilitation
sites in the Confluence and Cl iff site areas. Riparian communities in the
Confluence vicinity which are good birding areas would be lost in Plan 3.
Under Plans 1, 2, 6, and 7, only habitat rehabilitation sites in the Cliff
site area would be inundated. This would not occur in Plan 9. Implementation
of recreation plans at the Roosevelt Site in Plans 1, 3, 6, 7, and 9 would
increase the number of people using areas adjacent to the waterfowl refuge
maintained by the Arizona Game and Fish Department; however, recreation sites
immediately adjacent to waterfowl areas are currently, and would continue to
be, closed to access during the period of waterfowl occupation (November to
February). Impacts resulting from increased human use result in qualitaUve
losses to the waterfowl area.

Losses of range resource, expressed as AUM IS,

would be greatest under Plan 7; however, the net effect is insignificant
compared to the total range resource in the site areas, since reductions in
stocking rates will be implemented by management agencies in the
future-without-the-project.
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Table IV-13

SPECIAL USE AND MANAGEMENT AREAS--IMPACTS, MITIGATION, AND
RESIDUAL IMPACTS BY SITE AREA AND POOL LEVEL

Typical Year MSP
200-Year
Flood

Plan 1
Cliff
Roosevelt
Confluence/Stewart Mountain
Waddell

Total
Plan 2

Cliff
Roosevelt
Confluence/Stewart Mountain
Waddell

Total
Plan 3

Cliff
Roosevelt
Confluence/Stewart Mountain
Waddell

Total
Plan 6

Cliff
Roosevelt
Confluence/Stewart Mountain
Waddell

Total
Plan 7

Cliff
Roosevelt
Confluence/Stewart Mountain
Waddell

Total
Plan 9

Verde River Dams Modifications
Roosevelt
Cliff
Confluence/Stewart Mountain
Waddell

I
(AUMs)

-202
-121

-3
o

-326

+17
-75
-1
o

-59

-109
-121
-979

o
-1209

-109
-121

-3
-806

-1039

-192
-271

-3
-806

-1272

-5
-121

-3
-806
-935

M

TBD

TBD

TBD

TBD

TBD

TBD

R

-326

-59

-1209

-1039

-1272

-935

I
(AUMs)

-159
-195

-3
o

-357

+25
-149

-1
o

-125

-159
-195

-1099
o

-1453

-159
-195

-3
-647

-1004

-159
-195

-3
-647

-1004

-11
'"195

-3
-647
..856

I
(AUMs)

-389
-615

-3
o

-1007

+25
-149

-1
o

-125

-389
-615

-1099
o

-2103

-389
-615

-3
-647

-1654

-389
-615

-3
-647

-1654

"':11
-615

-3
-647

"'-1276

Notes
I = Unmitigated impact; M = Conceptual mitigation; R = Residual impact;

aTBD = To be determined. Mitigation will. involve range improvements and
gain of new special use areas, to be negotiated with involved agencies;
however, the quantitative improvement is not determined at this time.
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(2) Mitigation

Conceptual mitigation strategies for management and
special use areas are described in Table IV-I. The purpose of these
mitigation measures is to replace wildlife habitat and/or range resources lost
due to the project. Mitigated effects of Plan 3 are worse than for the other
plans because the plan would cause inundation of special use sites at the
Confluence and preclude setting aside of additional sites there as mitigation.

(3) Residual Impacts

Residual impacts are displayed in Table IV-I3.

j. Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Construction impacts for a modified dam at Roosevelt or
Stewart Mountain would be the same as the new dam option except construction
activities for a modified dam would be shorter in duration and require less
area. Operational impacts would be the same at Roosevelt or Stewart Mountain
because lake elevations, size, and storage allocations would be identical for
a new structure or modified dam. Therefore, there is no significant
difference in impact at either location for biological resources due to
construction and operation. However, impacts would occur to endangered
species and special use areas due to increased recreational use of the area.
The nature and extent of the impacts will depend on management policies for
recreational use.

k. Summary

The mitigated and unmitigated impacts and effects of Plans
1, 2, 3, 6, 7, and 9 are summarized in Tables IV-I4, IV-I5, IV-I6, IV-17,
IV-I8 and IV-I9. A range of impacts and effects is shown for the
typical-year, MSP, and 200-year flood pool levels.

(1) Notes on Summary Tables

The net impact is the cumulative change between the
future-without project and future-with project condition.

Effects are displayed as adverse flag (AF),
significant adverse (SA), insignificant (I), significant beneficial (S8), or
beneficial flag (BF). The effect that best represents the impact significance
is shown with an asterisk (*). Typical-year impacts reflect both quantitative
and qual itati ve resource changes. Maximum conservation storage and fl ood
events are assumed to be less frequent and shorter in duration than the
typical-year condition; impacts are not as recurrent or qualitatively
continuous. The effects are therefore described as conditional for the
200-year flood pool. Flood-related impacts involve changes in resource
quality but not necessarily quantitative changes since natural recovery and
succession are likely.
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Table IV-14

BIOLOGICAL RESOURCES NET IMPACT/EFFECT FOR PLAN 1

e

Cumulative Unmi tigated Mitigated
Factor Scenario Net Impact Effect Mitigation Effect

1. Riparian/Wetland a. typical year - 510 ac *SA 480ac SA
Biotic Communities b. MSP - 1.220 ac SA

c. 200-Year Flood - 2.210 ac Conditional SA

2. Other 'Terrestrial a. typical year - 3.260 ac *1 (2400ac) I
Biotic Communities b. MSP - 2.700 ac I

c. 20o-Year Flood - 8••660 ac Conditional I

~

U1 3. Perennial Stream/ a. typical year - 3 mi/no change in flow *1 (17 mi) I
~ Riverine Aquatic b. MSP - 6 mi SA

Biotic Communities c. 200-Year Flood -12 mi Conditional SA

4. Reservoir Aquatic
Biotic Communities

5. Threatened/Endangered
Species
(bald eagle)

6. Management/Special
Use Areas

a. typical year
b. MSP
c. 200-Year Flood

a. typical year
b. MSP
c. 200-Year Flood

a. typical year
b. MSP
c. 200-Year Flood

+ 400 ac
+ 4.870 ac
+12.410 ac

440 ac/1 Breeding area
360 ac/2 Breeding areas
650 ac/2 Breeding areas

326 AUM
357 AUM

- 1.007 AUM

*1
I
Conditional I

*SA
AF
Conditional AF

*1
I
Conditional I

Reduce
drawdown
rates

230ac

TBD

SB

I

I

-_._----------------------------------------.,----* The effects are displayed as adverse flag (AF), significant adverse (SA), insignificant (I), significant
beneficial (SB), or beneficial flag (BF). The effect that best represents the impact significance is shown
with an asterisk.



Table IV-15

BIOLOGICAL RESOURCES NET IMPACT/EFFECT FOR PLAN 2

Cumulative Unmitigated Mitigated
Factor Scenario Net Impact Effect Mitigation Effect

1. Riparian/Wetland a. typical year - 40 ac *SA 790ac SA
Biotic Communities b. MSP - 990 ac SA

c. 200-Year Flood - 990 ac Conditional SA

2. Other Terrestrial
Biotic Communities

a. typical year
b. MSP
c. 200-Year Flood

460 ac
100 ac
100 ac

*1
I
Conditional I

(2.610ac) I

3. Perennial Stream/ a. typical year + 1 mi/no change in flow *1 (21 mi) I
Riverine Aquatic b. MSP - 2 mi I
Biotic Communities c. 200-Year Flood - 2 mi Conditional I

.....
tTl 4. Reservoir Aquatic a. typical year - 360 ac *1 Reduce SBN

Biotic Communities b. MSP + 2.450 ac I drawdown
c. 200-Year Flood + 2.450 ac Conditional I rates

5. Threatened/Endangered
Species
(bald eagle)

6. Management/Special
Use Areas

a. typical year
b. MSP
c. 200-Year Flood

a. typical year
b. MSP
c. 200-Year Flood

430 ac
350 ac/2 Breeding areas
350 ac/2 Breeding areas

59 AUM
125 AUM
125 AUM

*1
AF
Conditional AF

*1
I
Conditional I

370ac

TBD

I

I

* The effects are displayed as adverse flag (AF) , significant--adverse (sA), insignificant (r),. significant
beneficial (SB), or beneficial flag (BF). The effect that best represents the impact significance is shown
with an asterisk.
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Table IV-16

BIOLOGICAL RESOURCES NET IMPACT/EFFECT FOR PLAN 3

e

Cumulative Unmitigated Mitigated
Factor Scenario Net Impact Effect Mitigation Effect

1. Riparian/Wetland a. typical year - 2,290 ac *AF 1,060 ac AF
BioticCommuriities b. MSP - 3,950 ac AF I

c. 200-Year Flood - 4,940 ac Conditional AF

2. Other Terrestrial
Biotic Communities

a. typical year
b. MSP
c. 200-Year Flood

6,000 ac
6,390 ac

12,350 ac

*1
I
Conditional I

(3,350ac) I

3. Perennial Stream/ a. typical year -16 milno change in flow tcAF (39 mi) AF
Riverine "Aquatic b. MSP -24 mi AF- Biotic 'Communities c. 200-Year Flood -30 mi Conditional AF

tTl
;,;.,)

4. ''''Reservoir Aquatic a. typical year + 3,080 ac/+l Minimum pool *SA Reduce SB
Biotic Communities b. MSP +13,720 ac SA drawdown

c.200-Year Flood +21,260 ac Conditional SA rates

5. Threatened/Endangered
Species
(bald eagle and
Yuma clapper rail)

6. Management/Special
Use Areas

a. typical year
b. MSP
c. 200-Year Flood

a. typical year
b. MSP
c. 200-Year Flood

- 1,030 ac/2 Breeding areas
950 ac/4 Breeding areas

- 1,240 ac./4 Breeding areas

- 1,209 AUM
- 1,453 AUM
- 2,103 AUM

*AF
AF
Conditional AF

*1
"I
Conditional I

370 ac

TBD

AF

I

* -;rhe effects are displayed as adverse flag (AF), significant adverselSA) ,-insignificant (I),· significant-·-~ --~
beneficial (SB), or beneficial flag (BF). The effect that best represents the impact significance is shown
with an asterisk.



Table IV-17

BIOLOGICAL RESOURCES NET IMPACT/EFFECT ,FOR PLAN 6 (AGENCY PROPOSED ACTION)

Cumulative Unmitigated Mitigated
Factor Scenario Net Impact Effect Mitigation Effect

1. Riparian/Wetland a. typical year - 110 ac *SA 1,060 ac I
Biotic Communities b. MSP - 1,670 ac SA

c. 200-Year Flood - 2,660 ac Conditional SA

2. Other Terrestrial
Biotic Communities

a. typical year
b. MSP
c. 200-Year Flood

- 11,060 ac
- 9,160 ac
- 15,120 ac

*SA
'SA
Conditional I

(3,230ac) I

3. Perennial Stream/ a. typical year + 1 mi/no change in flow *1 (21 mi) I
Riverine Aquatic b. MSP - 6 mi SA
Biotic Communities c. 200-Year Flood -12 mi Conditional SA

.....
(J1
.j::>

4. Reservoir Aquatic a. typical year + 1,900 ac/+l Minimum pool *SA Reduce SB
Biotic Communities b. MSP +11,260 ac SA drawdown

c. 200-Year Flood +18,800 ac Conditional SA rates

5. Threatened/Endangered
Species
(bald eagle) and
Yuma clapper rail

6. Management/Special
Use Areas

a. typical year
b. MSP
c. 200-Year Flood

a. typical year
b. MSP
c. 200-Year Flood

440 ac
360 ac/2 Breeding areas
650 ac/2 Breeding areas

- 1,039 AUM
- 1,004 AUM
- 1,654 AUM

*1
AF
Conditional AF

*1
I
Conditional I

370 ac

TBD

I

I

* The effects are displayed as adverse flag (AF), significant adverse (SA), insignificant (I), significant
beneficial (5B), or beneficial flag (BF). The effect that best represents the impact significance is shown
with an asterisk.



e e
Table IV-18

BIOLOGICAL RESOURCES NET IMPACT/EFFECT FOR PLAN 7

e

Cumulative Unmitigated Mitigated
Factor Scenario Net Impact Effect !!itigation Effect

1. Riparian/Wetland a. typical year - 120 ac *SA 640 ac SA
Biotic Communities b. MSP - 1,670 ac SA

c. 200-Year Flood - 2,660 ac Conditional SA

2. Other Terrestrial
Biotic Communities

a. typical year
b. MSP
c. 200-YearFlood

- 13,540 ac
- 9,160 ac
- 15,120 ac

*SA
SA
Conditional I

(750ac) I

3. Perennial Stream/ a. typical year - 2 mi/200 cfs *SB (18 mi) SB
minimum flow

Riverine Aquatic b. MSP - 6 mi I
Biotic Communities c. 200-Year Flood -12 mi Conditional SA

....
U'I
U'I

4. Reservoir Aquatic a. typical year + 3,690 ac/+2 Minimum pools *l?A Reduce BF
Biotic Communities b. MSP +11,260 ac SA drawdown

c. 200-Year Flood +18,800 ac Conditional SA rates

5. Threatened/Endangered
Species
(bald eagle)

6. Management/Special
Use Areas

a. typical year
b. MsP
c. 200-Year Flood

a. typical year
b. MSP
c. 20o-Year Flood

440 ac/1 Breeding area
360 ac/2 Breeding areas
650 ac/2 Breeding areas

- 1,272 AUK
- 1,004AUK
- 1,654 AUK

*SA
Ai
Conditional Ai

*1 .
I
Conditiona! I

280 ac

TBD

I

I

* The effects are displayed as adverse flag (Al), significant adverse (SA), insignificant (1), significant beneficial (SB), or
beneficial flag (BF). The effect that best represents the impact significance is shawn with an asterisk.



Table IV-19

BIOLOGICAL RESOURCES NET IMPACT/EFFECT FOR'PLAN 9

Cumulative Unmitigated Mitigated
Factor Scenario Net Impact Effect Mitigation Effect

1. Riparian/Wetland a. typical year - o ae I 120 ac I
Biotic Communities b. MSP - 890 ae SA

c. 200-Year Flood - 1,620 ac Conditional SA

2. Other Terrestrial a. typical year - 9,830 BC *1 (3,230ac) I
Biotic Communities b. MSP - 7,950 ac I

c. 200-Year Flood - 7,950 ac Conditional I

3. Perennial Stream/ a. typical year no change in flow *1 (21 mi) r
Riverine Aquatic b. MSP -1 mi I
Biotic Communities c. 2QO-Year Flood -5 mi Conditional SA

.....
<.TI
0'0

4. Reservoir Aquatic a. typical yeat;' + 1,770 ac/+1 Minimum pool *SA Reduce SB
Biotic Communities b. MSP + 8,740 ac SA drawdown

c. ZOO-Year FlOod +12,900 ac Conditional SA rates,.

5. Threatened/Endangered a. typical year - 170 ac *1 120 ac I
Species . b. MSP - 100 ac/l Breeding area SA
(bald eagle) and c. 200-Year Flood - 250 ac/l Breeding area Conditional AF
Yuma clapper rail

.6. Management/Special
Use Areas

a. typical year
b. MSP
c. 200-YearFlood

935 AUM
856 AUM

- 1,276 AUM

*1
I
Conditional I

TBD I

* The effects are displayed as adverse flag (AF), significant adverse (SA). insignificant (I), significant beneficial (SB), or
beneficial flag (BF). The effect that best represents the impact s~gnificanee is shown with an asterisk.



For ri pari an/wetland bi oti c communities, cumul ative
net impact is for total riparian; unmitigated and mitigated effects were
evaluated for high quality riparian. Mitigation would establish high quality
habitat (cottonwood-willow, mesquite and cattail) on the acreages shown, but
would not fully compensate project-related losses of such habitat.

2. Water Quality

a. Methodology

A water quality methodology was developed to assess the
impacts and effects of each of the candidate plans. This methodology was
formulated with the guidance of persons representing agencies concerned with.
the quality of water in central Arizona. The methodology appears in the Stage
III Methodology for Environme~tal Quality Assessment, Section 3.2.

The methodology identifies changes in water quality
brought about by the reservoir mixing of Colorado River and local surface
water sources. The analysis presented in the water quality constituents
section below uses only water quality data from samples taken by the U.S.
Geological Survey and uses weighted averages to estimate "after-mix"
constituent levels. A weighted average does not take into account the effects
of the reservoir itself or the chemical interactions between various
constituents.

The methodology also identifies potential eutrophication
problems as significant impacts. Eutrophication potentials were computed for
the Confluence and New Waddell Reservoirs where mixino of Colorado River and
local surface waters would occur. The computations - used the Canfield and
Bachman equations described in the USBR Technical Memorandum titled Guidelines
for Studies of Potential Eutrophication, 1981.

After the impacts to water qual ity constituents and
eutrophication were assessed, the effect of the impacts was determined. The
same group of advisors who provided consultation during the methodology
formulation assisted in determining the process for assigning effects levels.
The effects evaluation for the water quality constituents analysis examined
the amount( s) of water affected by the impact, the magnitude of the impact,
whether· any applicable water quality criteria were exceeded, and the
designated use(s) of the affected water.

b. Types of Impacts to Water Quality

(1) Operational Impacts

The water quality analysis has identified three types
of significant operational impacts to water quality in the study area: 1) salt
loading impacts, 2) impacts to water quality constituents, and 3) impacts to
reservoir eutrophication potential.
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(a) Salt Loading

Because of regulatory storage, additional CAP
water could be developed and used in the study area. The development of this
additional water (the regulatory storage yield) would not increase the salt
concentration in the CAP water but would increase the total volume of salts
imported (salt loading) to central Arizona. Without regulatory storage, the
CAP would import an average of about 1,020,000 tons of salts each year. The
salt loading impacts of the plans range from Plan 8, which would not change
the salt loading, to Plan 3, which would increase the imported salts by about
16 percent each year.

While the imported salts to the basin will
increase, such importation will work to reduce the total appli~ation of salts
to the land. This is because the increment of additional water will replace
ground water, which on the average is of poorer quality than the imported CAP
water. Because the ground water quality varies throughout the area, this
effect is dependent on the specific relationships of the quality of the ground
water and the applied surface water at each point in the service area.

The major salt loading impacts of the CAP occur
with the baseline CAP (no regulatory storage). The small increase in imported
salts resulting from Plans 1, 2, 3,6,7, and 9 is considered insignificant in
comparison to the salts imported by the entire CAP system and is therefore not
considered in detail in this EIS. For further information see Water
Allocations and Water Service Contracting Environmental Impact Statement, USBR
1982.

(b) Water Quality Constituents

Because of regul atory storage, CAP water coul d
be mixed with or substituted for local water sources. The mixing could occur
in a reservoir (New Waddell or Confluence) or in the delivery system (CAP
water in a local delivery system). As a consequence of mixing, changes would
occur in concentrations of various constituents in the local waters and in the
CAP water. This is important because much of the natural surface water in the
study area is diverted for uses which require good-quality water. It is
important to note that if the constituent level of one source of water is
increased by mixing, the constituent level of the other source of water will
be decreased by mixing.

The current users of natural local waters
affected by the plans would experience some water quality impacts. The Salt
River Project (SRP) currently diverts Salt and Verde River water at Granite
Reef Diversion Dam, and Maricopa County Municipal Water Conservation District
#1 (MCMWCD) diverts waters of the Agua Fria River from Lake Pleasant. These
waters are delivered to SRP users and MCMWCD user via open canals which are
subject to the effects of aeration, temperature changes, detention time, and
algal growth before delivery. Other quality effects on this water are the
addition of pumped groundwater and chemical or physical effects of any
treatment applied by the districts. Some of the CAWCS alternatives involve
mixing of water from various sources or upstream exchanges which introduce
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Colorado River water into existing delivery systems. For both the
future-without and the future wi th regul atory storage, CAP water wi 11 be
introduced or exchanged into these district delivery systems. Because the
water del ivered to the SRP and MCMWCD users undergoes a substantial change
during transport, water quality differences with or without regulatory storage
may not be detectable by the SRP or MCMWCD users.

For plans which include regulatory storage
mixing of Colorado River and local surface water (Plans 3, 6, 7, 9), and have
any potential for eutrophication, facilities to ensure that water delivered
from the reservoir is adequately aerated during discharge will be provided.
Aeration of water released from the reservoir would precipitate any dissolved
heavy metals that might occur if eutrophication is present. before the water
is deli vered to users. The source of these heavy metals, with respect to
reservoir operations, would likely be from bottom sediments which may
redissolve in an oxygen deficient environment, if and when the reservoir
becomes anaerobic.

(c) Eutrophication Potential

Regulatory storage mixing could produce changes
in nutrient concentrations and ratios, leading to. potential problems of
eutrophication in the storage reservoirs or subsequently in the canal delivery
system.

(2) Construction Impacts

There could be water quality impacts to existing
surface water sources during the construction period of dams included in
alternative plans. Except during severe floods, flows in the rivers would be
diverted around the construction sites and otherwise controlled by the
upstream dams. Potential water quality impacts, in the form of increased
turbidity and sedimentation from clearing in the reservoir basin and from'
borrow areas, would be minimized wherever possible by holding the water in
temporary sedimentation basins before release from the·reservoir area. Water
quality would also be adversely affected by point sources of wastewater, such
as aggregate process ing, concrete batching, and foundati on dra ining. These
small amounts of water. would be contained. on-site and allowed to evaporate,
diposed of off-site, or treated to meet applicable criteria and released to
the river channel. Sanitary wastes would have no impacts on water quality,
since they would be removed to approved sites for disposal.

All plans (except Plan 8) would have potential for
the same types of construction impacts. However, no construction impacts have
be.en identified that could not be mitigated on site.
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b. Water Quality Constituents

(1) Direct and Indirect Impacts

Direct impacts to water quality constituents would be
the changes in constituent levels which result from the mixing or exchange of
CAP and local surface waters. The indirect impacts would be experienced by
the subsequent users of the affected CAP or local water.

Impacts to water quality constituents are compared
with the future-without conditions in the following sections. Table IV-20
shows state and Federal regulated water contituents.

(a) Plan 8

In the f~ture-without, Colorado River water
would be imported to central Arizona by the CAP, but would not be stored in a
reservoi r .. Di stributi on woul d occur through conveyance systems connected to
the CAP aqueduct. M& I users of Colorado Ri ver water near las Vegas report
high levels of trihlomethane (THM) after chlorine disinfection, so normal
disinfection of Colorado River water by CAP recipients could also produce high
levels of THM.

In Plan 8 there would be no reservoir mixing ~f

Colorado River and local waters prior to delivery. Water quality constituents
of surface waters (SRP and MCMWCDHl) would not b~ affected by. this plan.
Concentrations of constituents in these waters ar~ presented in the water
quality section of Chapter III.

(b) Plan 1

Water quality constituent impacts of this plan
would be caused by the direct substitution of Colorado River water for SRP
water during the winter months and the introduction of SRP water into the CAP
aqueduct duri ng the summer months. It is estimated. that only a.bout 7Q ,000 af
of water, or 8 percent of the average annual SRP surface water supply, would
be exchanged. The impacts to average CAP and SRP water beyond the exchange
point and during the exchange period are shown on Table IV-21. During normal
operation of the SRP system the Verde River supplies most of the SRP surface
water during the proposed exchange period. CAP and Verde River water quality
data is shown on Table IV-22 with the information in the last three columns
showing the change that would occur during the exchange period.

The impacts of Plan 1 on water quality
constituents are considered to be Insignificant because of the small amount of
water affected and the fact that adequate notice for the exchange period would
enable water users to plan for the different quality of the Colorado River
water.
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Table IV-20

STATE AND FEDERAL REGULATED WATER CONSTITUENTS
Units: mg/l Unless Noted Otherwise

Arizona State Maximum Allowable Limits ,Federal and State Drinking Water
for Untreated Surfa~e Water Protected Usesa Regulations for Treated Domestic Waterb

Domestic Recreation Aquatic and Agricul tural Livestock Primary Maximum Secondary Maximum
Water Full Body Wildlife Irrigation Watering Contaminant Level Contaminant Level

Constituents (DWS) (FBC) (A&W) (AgI) (AgL) (MCL) (SMCL)

Ammonia as NH3 0.020
Arsenic, Diss 0.050 0.050 0.050
Arsenic, Total 2.000 0.200 0.050
Barium, Diss 1.000 1.000
Barium. Total 1.000
Boron, Total 1.000
Cadmium, Dba 0.010
Cadmium, Total 0.010 0.010 0.050 0.050 , 0.010
Chloride, Total 250. d
Chromium, Hexa 0.050 0.050 0.050
Chromium, Total 1.000 1.000 0.05
Copper, Dbs 1.000 0.050
Copper, Total 5.000 0.500 1.d
Cyanides 0.200 0.200 0.020 0.200
Oxygen, Diss GT 6.0 GT 6.0
Fluoride 1.4c
Iron, Total 0.3d
Lead, Diss 0.050 0.050 0.050
Lead, Total 10.000 0.100 0'.05
Manganese 10.000 0.05d
Mercury, Total 0.002 0.002 0.002 0.010 0.002
Nitrate as N 10.
pH (pH Units) 6.5-9.0 6.5-9.0 4.5-9.0 6.5-9.0 6.5-8.5d
Phenolics 0.005 0.005 0.005 0.005
Selenium, Diss 0.010 0.010
Selenium, Total 0.050 0.020 0.050 0.01
Silver, Diss 0.050 0.050 0.050
Silver, Total 0.05
Sulfate 2S0. d
Sul'fides 0.100
TDS 500.d
Turbidity (NTU)e 25. 25. LT 5. f
Zinc, Diss 5.000 0.500
Zinc, Total 10.00 25.00 5.d

aADHS, Rules and Regulations Title 9, Chapter 21, 1982. The above table does not list allowable limits for temperature alteration,
coliform bacteria; organic compounds and radiochemicals. The partial body contact (PBC) protected use is not shown since there
are no limits for the constituents listed, except pH.

bCode of Federal Regulation 40 CFR 141 and 143, 1980. ADHS, Rules and Regulations Title 9, Chapter 8, 1982. The above table does
not list the MCL's for coliform bacteria, organic compounds and radiochemicals. Also not listed are SMCL's for color, corrosity,
foaming agents and odor.

cFluoride MCL ranges from 1.4 mg/l to 2.4 mg/l, depending on annual average of maximum daily local air temperatures which is
assumed proportional to water intake. Average maxi~um daily air temperatures for Phoenix (85.1°F) and Tucson (81.S0F) have a
MCL of 1.4 mg/l. USNOAA 1980.

dFederal SMCL's, the State of Arizona does not yet have any SMCL's (1982).
eNephelometric turbidity units (NTU) are considered comparable to previously reported Formazin (FTU) and Jackson (JTU) turbidity
units. Turbidity allowable limits apply to warm water lakes. Allowable limits for streams and cold water fisheries are not
listed.

fThe MCL is 1NTU. However,S or less NTU's may be allowed'if it" does not cause interference with disinfection, maintenance or
microbiological determinations. " "" '

Abbreviations: -- = No numeric standard established, GT = greater than, LT = les than, Diss - Dissolved Fraction, Total = Total
Recoverable.
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TABLE IV- 21

WATER QUALITY IMPACTS
PLAN 1

(mg/l unless otherwise noted)

Future Wi thout Conditions8 Future With Cond itions

Water Qual i ty CAP Waterb -SRP WaterC CAP Waterd SRP Watere

Constituent ~ Average ~~ Hinimum f Averageg ~umf ~ Chanseh % Changeh
~ Changeh % Changeh

Alkalinity aa CaC03 98.0 128. 150. 15.0 154. 350. 131. + 3.0 + 2 128. - 26.0 - 17
D Arsenic 0.00400 0.00400 0.00400 0.00200 0.00761 0.0180 0.00443 + 0.00043 + 11 0.00400 - 0.00361 - 47
T Arsenic BDL 0.00284 0.00500 0.00100 0.00792 0.0210 0.00345 + 0.00061 + 21 0.00284 - 0.00508 - 64
D Barium! BDL BDL BDL BDL 0.0676 0.200 BOL
T Barlulllh BDL 0.135 0.500 BDL 0.100 0.200 0.131 - 0.004 3 0.135 + 0.035 + 35

Bicarbonate 120. 156. 177. 18.0 193. 427. 160. + 4.00 + 3 156. - 37.0 - 19
T Boron 0.0500 0.196 0.360 0.140 0.187 0.230 0.195 - 0.001 - (I 0.196 + 0.009 + 5
D Cadmillll BDL 0.000286 0.00100 8DL 0.00113 0.0140 0.000387 + 0.000101 + 35 0.000286 - 0.000844 - 75
T Cadmillll BDL 0.00462 0.0130 8DL 0.00648 0.0100 0.00484 + 0.00022 + 5 0.00462 - 0.00186 - 29

Calcium 73.0 85.6 100. 19;0 47.0 420. 80.9 - 4.70 5 85.6 + 38.6 + 82
T Carbon (organic) 1.90 4.55 14.0 1.80 4.54 18.0 4.55 0 0 4.55 + 0.01 +(1

Carbonate BDL 0.0288 4.00 BDL 0.879 35.0 0.131 + 0.102 + 354 0.0288 - 0.85 - 97
tbloride 75.0 94.5 140. 2.00 141. 610. 100. + 5.5 + 6 94.5 - 46.5 - 33
Olromium. (Hexa) 0.00100 0.00100 0.00100 0.00100

T Chromium BDL 0.00357 0.0200 BDL 0.00268 0.0100 0.00346 - O.OOOll 0.00357 + 0.00089 + 33
D Copperi BDL BDL BDL BDL 0.00261 0.00700 BOL
T Copper BDL 0.00793 0.0290 BOL 0.00877 0.0200 0.00803 + 0.00037 + 0.00793 - 0.00084 - 10
T Cyanide BDL 0.000862 0.0200 0.000862

Oxygen (Dissolved) 5.10 8.53 ll.7 1.60 8.76 17.8 8.56 + 0.03 + (I 8.53 - 0.23 - 3
Fecal Collfot1l8

(cols/100 ml) 0.990 4.78 41.9 1.00 16.1 470. 6.14 + 1.36 + 28 4.78 - ll.3 - 70
D Fluoride (84.7·F) 0.200 0.378 0.500 BDL 0.363 1.10 0.376 - 0.002 - <1 0.378 + 0.015 + 4

Hardness (Total,
as CaC03) 290. 339. 380. 79.0 194. 413. 322. -17.0 339; +145. + 75

Hardness
(noncarbonate) 170. 211. 243. BDL 36.3 182. 190. -21.0 - 10 211. +175. +482

T Iron 0.0300 0.159 0.550 BDL 0.189 3.50 0.163 + 0.004 + 3 0.159 - 0.03 - 16
D Lead BDL 0.00144 0.00400 BDL 0.00507 0.0600 0.00188 + 0.00044 + 31 0.00144 - 0.00363 -72
T Lead BOL 0.0408 0.100 BDL 0.0731 0.100 0.0447 + 0.0039 + 10 0.0408 - 0.0323 - 44

Magnesium 26.0 30.9 40.0 5.50 18.9 55.0 29.5 - 1.40 5 30.9 + 12.0 + 63
T Manganese BDL 0.0208 0.0400 BDL 0.0743 0.380 0.0272 + 0.0064 + 31 0.0208 - 0.0535 -72
T Mercury BDL 0.0000431 0.000600 BDL 0.000138 0.00260 0.0000545 + 0.0000114 + 26 0.0000431 - 0.0000949 - 69
T Nitrate (as N) 0.170 0.170 0.170 BDL 0.0720 0.160 0.158 - 0.012 7 0:170 + 0.098 +136

pH (pH units) 7.10 7.95 8.80 4.50 7.86 9.10 7.94 - 0.01 - <I 7.95 + 0.09 + I
T Phosphorus (as P) BDL 0.0258 0.100 BDL 0.216 8.30 0.0486 + 0.0228 + 88 0.0258 - 0.19 - 88

Potassium 4.50 5.21 6.80 1.30 4.78 42.0 5.16 - 0.05 - (I 5.21 + 0.43 + 9
D Selenium. 0.00300 0.00300 0.00300 BDL 0.000430 0.00300 0.00269 - 0.000308 - 10 0.00300 + 0.00257 +598
T Selenium BD!. 0.00279 0.00500 8DL 0.000410 0.00200 0.00250 - 0.00029 - 10 0.00279 + 0.00238 +580

Specif ic Cond.
( .O/cm) 950. 1120. 1720. 150. 869. 2340. 1090. -30.0 ll20. +251. + 29

D ~Jverl BDL BDL BDL BDL BDL BDL BDL
T Sflver BDL 0.00350 0.0100 BDL 0.000975 0.0100 0.00320 - 0.0003 9 0.00350 + 0.00253 +259

Sodillll 90.0 107. 120. 4.20 105. 382. 107. 0 0 107. + 2.0 + 2
Sodium Adsorption

Ratio (no units) 2.20 2.54 2.88 0.210 3.30 10.4 2.63 + 0.09 + 4 2.54 - 0.76 - 23
Sulfate 240. 309. 380. 11.0 52.0 360. 278. -31.0 - 10 309. +257. +494
Dissolved solids

(l80'C) 602. 722. 848. 109. 497. 1300. 695. -27.0 4 722. +225. + 45

Turbidity (JTU) 1.00 2.58 10.0 1.00 37.5 2800. 6.77 + 4.19 +.162 2.58 - 35. - 93

D Zinc BDL 0.00889 0.0200 BDL 0.0121 0.120 0.00928 + 0.00039 + 4 0.00889 - 0.00321 - 27

T Zinc BDL 0.0239 0.310 0.0100 0.0342 0.200 0.0251 + 0.0012 + 5 0.0239 - 0.0103 - 30

Phenolics BDL 0.00127 0.00700 0.00127

Note: 0 = Dissolved Fraction; T = Total Recoverable; Data Not Availabl~; BDL Below Detection Level

a Levels shown rounded to three significant figures.
b Arizona Department of Health Services from U.S. EPA STORET, 1981; period of r~cord Octob~r 1968 - Jun~ 1981.

Arizona Department of Health Services from U.S. EPA STORET, 1981; period of record December 1950 - September 1979.

d In CAP aqueduct after impacts of water exchange with SRP.
e At Granite Reef Divers ion Dam-. During, exchange period" SRP wate,r would be the same as CAP _water.
f Minimum and maximum values are for the Salt or Verde Rivers and cou"Ld be experi~nced ·001y1£ one riv,er was flowing.
g W~i~hted average based on STORET data and USGS flow records resulting in a 43 percent Verd~ River and 57 percent

Salt River mix at the confluence of the two rivers.
h Changes are relative to future without average values.

Constituents with "below detection level" future without average values could not be used to calculate future with values ..
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TABLE IV-22

WATER QUALITY IMPACTS
PLAN 1

(Special Case)
(mg/l unless otherwise noted)

Future Without Conditlonsa Future With Conditions

New Ave. Changee % Changee
CAP Waterb Verde River WaterC

Water Quality

Constituent

150.
BDL
BDL
4.20

109.
1.00
BDL
0.0100

2.54 + 1. 66
309. +256.

1120. +610.
BDL
0.00350

107. + 76.6

5

+ 60

+ 35
34

+ 3
- 81

25
+ 101
+ 8

98
+ 403

26

31
67
79

11

+ 130
97

+ 27
33

- 43
+ 11

+ 189
+' 484

+ 252

+1016
17
52

- 43
+ 20

77
84

+ 76
<1
87

+ 54
+ 300
+ 365

+ 120

+127.

3.57
+ 0.038

4.78
0.378

128. - 57.0
0.00400 - 0.0081
0.00284 - 0.0105
BDL
0.135 + 0.035

156. - 80.0
0.196 + 0.006
0.000286 - 0.00127
0.00462 - 0.00157

85.6 + 43.1
4.55 + 0.35
0.0288 1.54

94.5 75.7
0.00100
0.00357 0.00018
BDL
0.00793 - 0.00095
0.000862
8.53 3.07

211. +192.
0.159 - 0.033
0.00144 - 0.00156
d.0408 0.0306

30.9 + 5.2
0.0208 0.0692
0.0000431- 0.00022
0.170 + 0.0733
7.95 0.06
0.0258 0.18
5.21 + 1.82
0.00300 + 0.00225
0.00279 + 0.00219

339.

722. +408.
2.58 - 80,7
0.00889 + 0.00189
0.0239 - 0.0117
0.00127

17.8

0.0100
0.00700
0.0200

99.0
0.800

182.
3.50
0.0120
0.100

55.0
0.380
0.00260
0.140
8.80
0.400
7.40
0.00300
0.00100

8.21
107.

350.
0.0180
0.0210
0.100
0.200

427.
0.190
0.0140
0.0100

75.0
9.60

15.0
130.

929.
BDL
BDL

290.

413.

550.
2800.

0.0300
0.200

0.880
52.9

18.9
0.192
0.00300
0.0714

25.7
0.0900
0.000263
0.0967
8.01
0.206
3.39
0.000750
0.000600

0.00375
0.00275
0.00888

8.35
0.340

11.6

185.
0.0121
0.0133
0.0550
0.100

236.
0.190
0.00156
0.00619

42.5
4.20
1. 57

18.8

212.

510.
BDL
BDL

30.4

314.
83.j
0.d0700
0.0356

8.60

1.00
BDL

BDL
BDL
0.00300

BDL
BDL
BDL
0.00400
6.40
BDL
BDL
0.0200
6.80
BDL
1. 30
BDL
BDL

28.0
0.00500
0.00700
BDL
BDL

34.0
0.190
BDL
BDL

19.0
1.80
BDL
2.00

79.0

0.210
11. 0

41. 9
0.500

150.
0.00400
0.00500
BDL
0.500

177 •
0.360
0.00100
0.0130

100.
14.0
4.00

140.0
0.00100
0.0200
BDL
0.0290
0.0200

11. 7

380.

243.
0.550
0.00400
0.100

40.0
0.0400
0.000600
0.170
8.80
0.100
6.80
0.00300
0.00500

2.88
380.

848.
10.0
0.0200
0.310
0.00700

1720.
BDL
0.0100

120.

4.78
0.378

128.
0.00400
0.00284
BDL
0.135

156.
0.196
0.000286
0.00462

85.6
4.55
0.0288

94.5
0.00100
0.00357
BDL
0.00793
0.000862
8.53

211.
0.159
0.00144
0.0408

30.9
0.0208
0.0000431
0.170
7.95
0.0258
5.21
0.00300
0.00279

339.

2.54
309.

722.
2.58
0.00889
0.0239
0.00127

1120.
BDL
0.00350

107.

170.
0.0300
BDL
BDL

26.0
BDL
BDL
0.170
7.10
BDL
4.50
0.00300
BDL

98.0
0.00400
BDL
BDL
BDL

120.
0.0500
BDL
BDL

73.0
1; 90
BDL

75.0
0.00100
BDL
BDL
BDL
BDL
5.10

290.

0.990
0.200

2.20
240.

950.
BDL
BDL

90.0

602.
1.00
BDL
BDL
BDL

Alkalinity as CaC03
D Arsenic
T Arsenic
D Bariumf
T Barium

Bicarbonate
T Boron
D Cadmium
T Cadmium

Calcium
T Carbon (Organic)

Carbonate
Chl:>ride
Chromium (He:l<a)

T Chromium
D Copperf
T Copper
T Cyanide

Oxygen (Dissolved)
Fecal Coli forms

(co1s/100 ml)
D Fluoride (84.7°F)

Hardness (Total,
as CaC03)

Hardness
(noncarbona te)

T Iron
D Lead
T Lead

Magnesiurr,
T Manganese
T Mercuryf
T Nitrate (as N)

pH (pH units)
T Phosphorus (as p)

Potassium
D Selenium
T Selenium

Specific Cond.
(\lll/cm)

D Silver f
T Silver f

Sodium
Sodium Adsorption

Ratio (no units)
Sulfate
Dissolved solids

(180°C)
Turbidity (JTU)

D Zinc
T Zinc

Phenolics

Note: 0 = Dissolved Fraction; T = Total Recoverable; -- = Data Not Available; BDL = Below Det~ction Level

a Levels shown rounded to three significant figures.
b Arizona Department of Health Services from U.S. EPA STORET, 1981; period of record October 1968 - June 1981.
c Arizona Department of Health Services from U.S. EPA S'WRET, 1981; period of record December 1950 - September 1979.
d At Granite Reef Diversion Dam. During the exchange period, SRP water would be the same as CAP water.
e Changes are relative to future without average values.
f Constituents with "below detection level" future wi.thout average values could not be used to calculate futur~ with valu,=,s.
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(c) Plan 2

There would be no regulatory storage of Colorado
River water associated with this plan. The resulting water qual ity impacts
would be associated only \'Jith changes in detained flood waters and in flood
flows. In general this plan would provide for flood flows over a longer
period at smaller flow rates. There would be no impacts to water quality
constituents associated with this plan.

(d) Pl an 3

Water quality constituent impacts during the
operation of this plan would primarily be caused by the mixing of Colorado
River water with local surface water at the Confluence sites. The impacts to
both the average CAP and SRP surface water supplies are shown in Table IV-23.
A special impact assessment showing impacts to SRP water during the period
when operations would deliver only Verde River water is shown in Table IV-24.

The impacts of Pl an 3 on water qua.' ity
constituents are considered to be Significant Adverse because of the large
amount of SRP water affected and the large percentage of the SRPwater which
is normally treated for municipal and industrial use.

(e) Plans 6,7, and 9

Water quality constituent impacts of these plans
would be caused by the regulatory storage mixing of CAP Colorado River water
with MCMWCD#1 Agua Frio. River water at the New Waddell site and by the
addition of SRP water to the CAP aqueduct near Granite Reef Diversion .Dam.
Plans 6, 7, and 9 would have the same impacts to water quality constituents
since both plans use the same operation at the New Waddell and Granite Reef
sites. SRP water quality would not be affected by either plan. ·The impacts
of regulatory storage to both the average CAP and MCMWCD#1 surface water
supplies are shown on Table IV-25. The additional impacts to average CAP
water which result from adding SRP water near the Granite Reef site are shown
on Table IV-26.

Table IV-25 shows that several MCMWCD#1
constituents undergo noticeable increases as a result of mixing with Colorado
River water. The magnitude of these increases is determined by the relative
volumes of water in the MCMWCD#l and CAP pools during normal operations.
During the period from 1928 to 1980, MCMWCD#1 delivered to its users about
66,000 af of water each year. However only 25,000 af, or about 41 percent, of
this was surface water from Lake Pleasant (MCMWCD#1, Unpublished Data, 1981).
This average annual surface water yield is relatively small when compared to
the estimated 660,000 af of CAP water to be stored in New Waddell Reservoir;
even though there are likely to be significant changes in constituents levels
of MCMWCD#l water, the amount of water affected each year is relatively small.
Since the MCMWCD#1 water is not used as a source of domestic water, only the
State of Arizona criteria for full body contact, aquatic and wildlife uses,
agricultural irrigation, and livestock watering apply to the MCMWCD#1 water at
the New Waddell site. None of these criteria will be exceeded as a result of
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TABLE IV- 23

WATER QUALITY IMPACTS
PLAN 3

(mg/l unless otherwise noted)

Future Without Condi tions 8 Futur~ With Conditions

Water QuaI ity CAP Waterb SRP Wa tere CAP Waterd SRP Watt:'r~

Constituent ~ Average ~ Minimum f ·Average g Maximum f
~ Changeh % Chanaeh

~ Changeh 1 Changeh

Alkalinity 8S CaC03 98.0 128. 150. 15.0 154. 350. 133. + 5.0 + 4 147. - 7.0 - 5
0 Arsenic 0.00400 0.00400 0.00400 0.00200 0.00761 0.0180 0.00471 + 0.00071 + 18 0.00664 - 0.00097 - 13
T Arsenic SOL 0.00284 0.00500 0.00100 0.00792 0.0210 0.00384 + 0.001 + 35 0.00656 - 0.00136 -17
0 Barium! DOL DOL DOL 80L 0.0676 0.200
T Barium DOL 0.135 0.500 DOL 0.100 0.200 0.128 - 0.007 - 5 0.109 + 0.009 + 9

Bicarbonate 120. 156. 177. 18.0 193. 427. 163. + 7.0 +, 4 183. - 10.0 - 5
T Boron 0.0500 0.196 0.360 0.140 0.187 0.230 0.194 - 0.002 - I 0.189 + 0.002 + I
0 Cadmium DOL 0.000286 0.00100 DOL 0.00ll3 0.0140 0.000451 + 0.000165 + 58 0.000904 - 0.000226 - 20
T 'Cadmium 80L 0.00462 0.0130 80L 0.0064'8 0.0100 0.00498 + 0.00036 + 8 0.00598 - 0.0005 - 8

Calcium 73.0 85.6 100. 19.0 47.0 420. 78.0 - 7.6 - 9 57.3 + 10.3 + 22
T carbon (Organic) 1.90 4.55 14.0 1.80 4.54 18.0 4.55 0 0 4.54 0 0

Carbonate DDL 0.0288 4.00 DOL 0.879 35.0 0.195 + 0.166 +576 0.1>51 - 0.228 - 26
Chloride 75.0 94.5 140. 2.00 141. 610. 104. + 9.5 +10 129. - 12.0 - 9
Chrota1um (Hexa) 0.00100 0.00100 0.00100

T Chromium SOL 0.00357 0.0200 80L 0.00268 0.0100 0.00340 - 0.00017 - 5 0.00292 + 0.00024 + 9
0 Copperi SOL DOL SOL DOL 0.00261 0.00700
T Copper 80L 0.00793 0.0290 DOL 0.00877 0.0200 0.00809 + 0.00097 + 12 O.OOD54 - 0.00023 - 3
T Cyanide DOL 0.000862 0.0200

Oxygen (Dissolved) 5.10 8.53 ll.7 1.60 8.76 17 .8 8.58 + 0.05 + <I 8.70 - 0.06 - <1
Fecal Colifor1DS

(eols/l00 ml) 0.990 4.78 41.9 1.00 16.1 470. 7.00 + 2.22 + 46 13.1 - 3.0 - 19
0 Fluoride (84.7°Y) 0.200 0.378 0.500 DOL 0.363 1.10 0.375 - 0.003 - <1 0.367 + 0.004 + 1

Hardness (Total,
as CaC03) 290. 339. 380. 79.0 194. 413. 311. -28.0 - 8 233. + 39'.0 + 20

Hardness
(noncarbonate) 170. 2ll. 243. DOL 36.3 182. 177. -34.0 - 16 83.1 + 46.8 +129

T Iron 0.0300 0.159 0.550 DOL 0.189 3.50 0.165 + 0.006 + 4 0.181 - 0.008 - 4
0 Lead SOL 0.00144 0.00400 DOL 0.00507 0.0600 0.00215 + 0.00071 + 49 0.00410 - 0.00097 - 19
T Lead DOL 0.0408 0.100 DOL 0.0731 0.100 0.0471 + 0.0063 + 15 0.0644 - '0.0087 -f19

Magnesium 26.0 30.9 40.0 5.50 18.9 55.0 28.5 - 2.4 - 8 22.1 + 3.20 + 17
T Manganese DOL 0.0208 0.0400 DOL 0.0743 0.380 0.0313 + 0.0105 + 50 0.0600 - 0.0143 - 19
T Mercury SOL 0.0000431 0.000600 DOL 0.000138 0.00260 0.0000617 + 0.0000186 + 43 0.000113 - 0.000025 -181
T Nitrate (as N) 0.170 0.170 0.170 DOL 0.0720 0.160 0.151 - 0.019 - 11 0.0983 + 0.0263 + 37

pH (pH units) 7.10 7.95 8.80 4.50 7.86 9.10 7,93 - 0.02 - <1 7.88 + 0.02 + <1
T Phosphorus (as P) DOL 0.0258 0.100 SOL 0.216 8.300 0.0631 + 0.0373 +145 0.165 - 0.051 - 24

Potassium 4.50 5.21 6.80 1.30 4.78 42.0 5.13 ' - 0.08 - 2 4.90 + 0.12 + 3
0 Selenium 0.00300 0.00300 0.00300 DOL 0.000430 0.00300 0.00250 - 0.0005 - 17 0.00112 + 0.00069 +160
T Selenium DOL 0.00279 0.00500 DOL 0.000410 0.00200 0.00232 - 0.00047 - 17 0.00105 + 0.00064 +156

Specif ic Cond.
(IJtl!cm) 950. ll20. 1720. 150. 869. 2340. 1070. -50.0 - 4 936. + 67.0 + 8

0 Silveri DOL SOL DOL DOL DOL DOL
T Silver SOL 0.00350 0.0100 DOL 0.000975 0.0100 0.00301 - 0.00049 - 14 0.00165 + 0.000675 + 69

Sodium 90.0 107. 120. 4.20 105. 382. 107. 0 0 106. + 1.0 +<1
Sodium Adsorption

Ratio (no units) 2.20 2.54 2.88 0.210 3.30 10.4 2.69 + 0.15 + 6 3.10 - 0.2 - 6
Sulfate 240. 309. 380. 11.0 52.0 360. 259. -50.0 - 16 121. + 69.0 +133
Dissolved Solids

(l80·C) 602. 722. 848. 109. 497. 1300. 678. -44.1 - 6 557. + 60.0 + 12
Turbidity (JTU) 1.00 2.58 10.0 1.00 37.5 2800. 9.42 + 6.84 +265 28.18 - 9.40 - 25

0 Zinc SOL 0.00889 0.0200 DOL 0.0121 0.120 0.009,2 + 0.00063 + 7 0.0112 - 0.0009 - 7
T Zinc SOL 0.0239 0.310 0.0100 0.0342 0.200 0.0259 +0.002 + 8 0.0314 - 0.0028 - 8

Phenolics SOL 0.00127 0.00700

Note: D = Dissolv~d Fractioh; T = Total Recov~rable; Data Not Available; BDL Below Detection Level

a Lev~ls shown rounded to three significant figures.
b Arizona Department uf llealth Services from U.S. EPA STORET, 1981; period of record Octuber 1968 - June 1981.
c Arizona Department of Health Services from U,S. EPA STORET. 1981; period of record December 1950 - September 1979,
d In CAP aqueduct after regulatory storage mixing. CAP deliveries b~f0re Granite Reef would not be affected .by impacts

at the Confluence Reservoir.
e At Granite Reef Diversion Dam.
f Minimum and maximum values are for the Salt or Verde Rivers and cvuld be experien~~ed only if 00e river was flJwi:1g.
p, Weighted average based on STORET data and USGS flow records resulting in a 43 percent Verde River and 57 percent

Salt River mix at the confluence of the two rivers.
h Changes are relative to future without average values.

Constituents with "below detection level" future without average values could not be used to calculate futurt:' with valut:'s.
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TABLE IV- 24

WATER QUALITY IMPACTS
PLAN 3

(Special Case)
(mg/l unless otherwise noted)

New Ave. Changee % Changee
SRP Waterd

Future With ConditionsFuture Without Conditionsa

CAP Waterb Verde River WaterCWater Quality

Constituent

150.
BDL
BDL
4.20

109.
1.00
BDL
0.0100

268. + 56

+ 83
+212

+ 52

+ 26

2

5

+ 15
- 15
+ 2
- 36
- II
+ 44
+ 4
- 43
+176

- 19
+ 5

- 11

+111

+ 57
- 42
+ 12
- 14

- 14
- 29
- 34

+445
7

- 23
- 19
+ 9
- 34
- 37
+ 33
-<1
- 38
+ 24
+132
+160

0.00042

0.00008

1.3

- 25.0
0.00355
0.00458

+179.
- 35.4
+ 0.00083

0.0051

+267.

+ 0.015
- 35.0
+ 0.003

0.00056
0.00069

+ 18.9
+ 0.15
- 0.675
+ 33.1

+ 0.73
+112.

+ 84.1
0.014
0.00068
0.0134

+ 2.20
0.303
0.000096
0.323
0.03

- 0.079
+ 0.8
+ 0.00099
+ 0.0009(;

+ 33.6

1. 56
+ 0.017

10.3

0.00367

6.79
0.357

0.00846

64.0

1. 61
165.

0.ll5
201.

0.193
0.00100
0.00550

61.4
4.35
0.895

51. 9

160.
0.00855
0.00872

103.
0.178
0.00232
0.0580

27.9
0.0597
0.000167 
0.129 +
7.98
0.127
4.19
0.00174
0.00156

777.

493.
47.9

0.00783
0.0305

17.8

0.0100
0.00700
0.0200

99.0
0.800

8.21
107.

182.
3.50
0.0120
0.100

55.0
0.380
0.00260
0.140
8.80
0.400
7.40
0.00300
0.00100

929.
BDL
BDL

290.

350.
0.0180
0.0210
0.100
0.200

427.
0.190
0.0140
0.0100

75.0
9.60

15.0
130.

413.

550.
2800.

0.0300
0.200

0.00375
0.00275
0.00888

11. 6

8.35
0.340

)8.9
0.192
0.00300
0.0714

25.7
0.0900
0.000263
0.0967
8.01
0.206
3.39
0.000750
0.000600

0.880
52.9

185.
0.0121
0.0133
0.0550
0.100

236.
0.190
0.00156
0.00619

42.5
4.20
1. 57

18.8

212.

510.
BDL
BDL

30.4

314.
83.3

0.00700
0.0356

1.00
BDL

BDL
BDL
BDL
0.00400
6.40
BDL
BDL
0.0200
6.80
BDL
1. 30
BDL
BDL

BDL
BDL
0.00300

8.60

0.210
11. 0

28.0
0.00500
0.00700
BDL
BDL

34.0
0.190
BDL
BDL

19.0
1.80
BDL
2.00

79.0

150.
0.00400
0.00500
BDL
0.500

177 •
0.360
0.00100
0.0130

100.
14.0
4.00

140.
0.00100
0.0200
BDL
0.0290
0.0200

11. 7

41.9
0.500

380.

243.
0.550
0.00400
0.100

40.0
0.0400
0.000600
0.170
8.80
0.100
6.80
0.00300
0.00500

2.88
380.

848.
10.0
0.0200
0.310
0.00700

1720.
BDL
0.0100

120.

4.78
0.378

128.
0.00400
0.00284
BDL
0.135

156.
0;196
0.000286
0.00462

85.6
4.55
0.0288

94.5
0.00100
0.00357
BDL
0.00793
0.000862
8.53

2.54
309.

211.
0.159
0.00144
0.0408

30.9
0.0208
0.0000431
0.170
7.95
0.0258
5.21
0.00300
0.00279

339.

722.
2.58
0.00889
0.0239
0.00127

ll20.
BDL
0.00350

107.

98.0
0.00400
BDL
BDL
BDL

120.
0.0500
BDL
BllL

73.0
1. 90
BDL

75.0
0.00100
BDL
BDL
BDL
BDL
5.10

0.990
0.200

290.

170.
0.0300
BDL
BDL

26.0
BDL
BDL
0.170
7.10
BDL
4.50
0.00300
BDL

2.20
240.

950.
BDL
BDL

90.0

602.
1.00
BDL
BDL
BDL

Alkalinity as CaC03
D Arsenic
T Arsenic
D Bariumf
T Barium

Bicarbonate
T Boron
D Cadmium
T Cadmium

Calcium
T Carbon (Organic)

Carbonate
Chloride
Chromium (Hexa)

T Chromium
D Copper f
T Copper
T Cyanide

Oxygen (Dissolved)
Fecal Coli forms

(cols/l00 ml)
D Fluoride (84.7·F)

Hardness (Total,
as CaC03)

Hardness
(noncarbonate)

T Iron
D Lead
T Lead

Magnesium
T Manganese
T Mercury
T Nitrate (as N)

pH (pH units)
T Phosphorus (as p)

Potassium
D Selenium
T Selenium

Specific Cond.
(\lu/cm)

D Silverf
T Silverf

Sodium
Sodium Adsorption

Ratio (no units)
Sulfate
Dissolved solids

(180·C)
Turbidi ty UTU)

D Zinc
T Zinc

Phenolics

Note: D = Dissolved Fraction; T = Total Recoverable; -- = Data Not Available; BDL - Below Det~ction Level

a Levels shown rounded to three significant figures.
b Arizona Department of Health Services from U.S. EPA STORET, 1981; period of record October 1968 - June 19S1.
c Arizona Department of Health Services from U.S. EPA STORET, 1981; period of record December 1950 - September 1979.
d At Granite Reef Diversion Dam.
e Changes are relative to future without average values.
f Constituents with "below detection level" future without average values could not be used to calculate future with values.

166



TABLE IV-25

WATER QUALITY IMPACTS
PLANS 6, 7, AND 9 - IHPACTS FROB: REGULATORY STORAGE AT WADDELL

(mg/l unless otherwise noted)

Future Without Condit ionsa Fut ure With Conditions

W.qter Quality CAP Water
b MCMWCDlll Water

c CAP Aqueduct Waterd MCMWCOfll Water
e

Constituent ~ Average ~ ~ Average ~ ~ changef % change
f
~ Change f /;" Cbange r

Alkalinity as CaC03 98.0 128. ISO. 140. l75. 190. 129. + 1.0 + <I 130. - 45.0 - 26
D Arsenicg 0.00400 0.00400 0.00400 0.00900 0.0100 0.0110 0.00414 + 0.00014 + 4 0.00420 - 0.0058 - 58
T Arsenic BDL 0.00284 0.00500 0.00900 0.0133 0.0160 0.00309 + 0.00025 + 9 0.00320 - 0.0101 - 76
D Bariumgh BOL BDL BOL 0.0650 0.0730 0.0810
T Bariumh BDL 0.135 0.500 <0.100 <0.100 0.100 0.134 - 0.001 - < 1 0.134 + 0.034 + 34

Bicarbonate 120. 156. 177.
T Boron 0.0500 0.196 0.360 0.0900 0.165 0.230 0.195 - 0.001 -<I 0.195 + 0.03 + 18
D Cadmiumgh BDL 0.000286 0.00100 <0.00300 <0.00300 <0.00300 0.000351 + 0.000065 + 23 0.000378 - 0.OU262 - 87
T Cadmi'umh BDL 0.00462 0.0130 <0.00100 <0.00150 0.00200 0.00455 - 0.00007 - 2 0.00451 + 0.00301 +201

Calcium 73.0 85.6 100. 39.0 50.8 58.0 84.8 - 0.8 -<I 84.4 33.6 + 66
T Carbon (Organic) 1.90 4.55 14.0 2.50 4.10 5.20 4.54 - 0.01 -<I 4.53 0.43 + 10

Carbonate BDL 0.0288 4.00
Chloride 75.0 94.5 140. 32.0 36.0 40.0 93.1 - 1.4 92.5 + 56.5 +157
Chromium (Hexa) 0.00100 0.00100 0.00100

T Chromium BOL 0.00357 0.0200 0.00300 0.00725 0.0190 0.00366 + 0.00009 + 3 0.00370 - U.OU355 - 49
D Coppergh BDL BDL BDL 0.00700 0.00750 0.00800
T Copper BDL 0.00793 0.0290 0.00700 0.0138 0.0290 0.00807 + 0.00014 + 2 0.OU813 - 0.00567 - 41
T Cyanideh BDL 0.000862 0.0200 <0.0100 <0.0100 <0.0100 0.00108 + 0.000218 + 25 0.00117 - 0.00883 - 88

Oxygen (Dissolved) 5.10 8.53 II. 7 8.60 8.88 9.10 8.54 + 0.01 +<1 8.54 - 0.34 - 4
Fecal ColifortllS

(eols/100 ml) 0.990 4.78 41.9 4.00 36.3 120. 5.54 + 0.76 + 16 5.85 - 30.4 - 88
D Fluoride (84.7·F) 0.200 0.378 0.500 0.300 0.325 0.400 0.377 - 0.001 - <I 0.376 + 0.051 + 16

Hardness (Total,
as CaC03) 290. 339. 380. 160. 215. 240. 336. - 3.0 - <1 335. +120. + 56

Hardnes·s
(noncarbonate) 170. 211. 243. 23.0 41.3 54.0 207. - 4.0 - 2 205. +164. +397

T Iron 0.0300 0.159 0.550 0.0600 2.04 6.40 0.204 + 0.045 + 28 0.223 1.82 - 89
D Leadg BDL 0.00144 0.00400 0.00200 0.00200 0.00200 0.00145 + 0.00001 +<1 0.00146 0.00054 - 27
T Lead BDL 0.0408 0.100 0.00100 0.00425 0.00800 0.0399 - 0.0009 - 2 0.0396 0.0354 +832

Magnesium 26.0 30.9 40.0 16.0 21.8 25.0 30.7 - 0.2 -<) 30.6 8.8 + 40
T Manganese 8DL 0.0208 0.0400 0.0100 0.0850 0.270 0.0223 + 0.0015 + 7 0.0230 0.062 - 73
T Hercurygh BDL 0.0000431 0.000600 <0.000100 <0.000100 <0.000100 0.0000445 + 0.0000014 + 3 0.0000450 - 0.000055 - 55
T Nitrate (as N) 0.170 0.170 0.170 3.20 3.85 4. SO 0.258 + 0.088 + 52 0.295 3.56 - 92

pH (pH units) 7.10 7.95 8.80 8.30 8.43 8.60 7.96 + 0.01 + <I 7.97 0.46 - 5
T Phosphorus (as p) BDL 0.0258 0.100 0.0900 0.150 0.180 0.0288 + 0.003 + 12 0.0300 0.12 - 80

P::>tassium 4.50 5.21 6.80 I. 60 1.98 2.30 5.13 - 0.08 - 2 5.10 3.12 +158
D Seleniumgh 0.00300 0.00300 0.00300 <0.00100 <0.00100 <0.00100 0.00295 - 0.00005 - 2 0.00293 0.00193 +193
T Seleniumh BDL 0.00279 0.00500 <0.00100 <0.00100 0.00100 0.00275 - 0.00004 - 2 0.00273 0.00173 +173

Specific Condo
("U/em) 950. 1120. 1720. 420. 582. 676. 1110. -10.0 -<) 1100. +518. + 89

D Si!vergh BDL BDL BDL <0.00100 <0.00100 <0.00100
T Silverh BDL 0.00350 0.0100 <0.00100 <0.00100 <0.00100 0.00344 - 0.00006 - 2 0.00342 + 0.00242 +242

Sodium 90.0 107. 120. 25.0 37.8 45.0 105. - 2.0 - 2 105. + 67.2 +178
Sodium Adsorpt ion

Ratio (no units) 2.20 2.54 2.88 0.900 I. 20 1.40 2.51 - 0.03 - I 2.49 1. 29 +108
Sulfate 240. 309. 380. 53.0 85.0 100. 304. - 5.0 - 2 301. +216. +254
Dissolved Solids

(l80·C) 602. 722. 848. 257. 358. 401. 713. - 9.0 - I 710. +352. + 98
Turbidity (JTU)i 1.00 2.58 10.0 0.600 31. 6 110.

D Zincgh BDL 0.00889 0.0200 <0.0120 <0.0120 <0.0120 0.00896 + 0.00007 +<1 0.00900 - 0.003 - 25
T Zinc BDL 0.0239 0.310 0.0200 0.0325 0.0600 0.0241 + 0.0002 + <I 0.0242 - U.0083 - 26

Pheno 1ics 8DL 0.00127 0.00700

Note: D = Dissolved Fraction; T = Total Recoverable; Data Not Available; BDL Below DetectionLev~1

a Levels shown rounded to three significant figures.
b Arizona Department of Health Services from U.S. EPA STORET, 1981; period of record October 1968 - June 1981.
c U.S. Geological Survey from U.S. Bureau of Reclamation, 1982; period of record January-April 1982.
d In CAP aqueduct after regulatory storage mixing at Waddell site. CAP deliveries before the Waddell site would not be

affected by impacts at the Waddell site.
e At Lower Lake Pleasant.
f Changes are relative to future without average values.
g MCMWCDil1 samples for these constituents taken from below Lake Pleasant.
h These constituents show "belnw detection level" or "less thanl! average values. The future with conditiollsassumed

the less than values to be representative. As a result, the change and %change may show exaggerat~d or wrong
direction changes. Consti"tuents with below detection level future without average values could not be used to
calculate future with values.
MCMWCD#l turbidity is in NTU.
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TABLE IV-26

WATER QUALITY IMPACTS
PLANS 6, 7 AND 9

IMPACTS FROM ADDITION OF SRP WATER
(mg/l unless otherwise noted)

Future Without Condit ionsa
Future With .Condit ions

Water Quality CAP Aqueduct Waterab SRP Water
ac

CAP Water
d

SRP Wat'~Y

Constituent ~ Average ~ Minimume Average
f

Maximum
e
~ Change

g % Change
g
~ Change I~ CHange

AlkaUnity aa CaC03 98.0 129. 190. 15.0 154. 350. 131. + 3.00 + 2 There would be no reservoir
D Arsenic 0.004 0.00414 0.0110 0.00200 0.00761 0.0180 0.00441 + 0.00041 + 10 mixing of CAP and SRP water
T Arsenic BDL 0.00309 0.0160 0.00100 0.00792 0.0210 0.00347 + 0.00063 + 22 with this plan. However t
D Barium BDL 0.0810 BDL 0.0676 0.200
T Barlumb BDL 0.134 0.500 BDL 0.100 0.200 0.131 - 0.004 3 water from the Cliff,

Bicarbonate 18.0 193. 427. Horseshoe, Bartlett and
T Boron 0.0500 0.195 0.360 0.140 0.187 0.230 0.194 - 0.002 1 Roosevelt sites would be
D CadaiUllh BDL 0.000351 <0.00300 BDL 0.00113 0.0140 0.000412 + 0.000126 + 44 naturally mixed at the con-
T Cadai...h BDL 0.00455 0.0130 BDL 0.00648 0.0100 0.00470 + 0.00008 + 2 fluence of the Verde· and Salt

Calcium 39.0 84.8 100. 19.0 47.0 420. 81.9 - 3.7 4 Rivers and then pumped up
T Carbon (Organic) 1.90 4.54 14.0 1.80 4.54 18.0 4.54 - 0.01 - <1

Carbonate BDL BDL 0.879 35.0 into the CAP aqueduct. There

Chloride 32.0 93.1 140. 2.00 141. 610. 96.8 + 2.30 + would be no significant
Chromium (Hexa) impacts to SRP water quality.

T CbrOlrlum BDL 0.00366 0.0200 BDL 0.00268 0.0100 0.00358 + 0.00001 + <1
D Copper BDL 0.00800 BDL 0.00261 0.00700
T Copper BDL 0.00807 0.0290 BDL 0.00877 0.0200 0.00812 + 0.00019 +
T Cyanide BDL 0.00108 0.0200

Oxygen (Dia.olved) 5.10 8.54 11.7 1.60 8.76 17.8 8.56 + 0.03 + <1
Fecal CoUfo"..

(col./100 1ll1) 0.990 5.54 120. 1.00 16.1 470. 6.36 + 1.58 + 33
D Fluoride (84.7·F) 0.200 0.377 0.500 BDL 0.363 1.10 0.376 - 0.002 - <1

Hardness (Total,
a. CaC03) 160. 336. 380. 79.0 194. 413. 325. -14.0

Hardnes8
(noncarbonate) 23.0 207. 243. SDL 36.3 182. 194. -17.0 8 "~

T Iron 0.0300 0.204 6.40 BDL 0.189 3.50 0.203 + 0.044 + 28
D Lead SDL 0.00145 0.00200 BDL 0.00507 0.0600 0.00173 + 0.00029 + 20
T Lead BDL 0.0399 0.100 BDL 0.0731 0.100 0.0425 + 0.0017 + 4

Magnesium 16.0 30.7 40.0 5.50 18.9 55.0 29.8 - 1.10 4
T Hanganese SDL 0.0223 0.0400 BDL 0.0743 0.380 0.0264 + 0(0056 + 27
T Hercuryh SDL 0.0000445 <0.0001 BDL 0.000138 0.00260 0.0000518 + 0.0000087 + 20
T Nitrate (as N) 0.170 0.258 4.50 BDL 0.0720 0.160 0.243 + 0.073 + 43

pH (pHunito) 7.10 7.96 8.80 4.50 7.86 9.10 7.95 0 0
T Ph08phorus (8S P) BDL 0.0288 0.180 SDL 0.216 8.30 0.0434 + 0.0176 + 68

Potassium 1.60 5.13 6.80 1.30 4.7B 42.0 5.10 - 0.11 2
D SeleniUllh <0.00100 0.00295 0.00300 BDL 0.000430 0.00300 0.00275 - 0.00025 8
T SeleniUllh BDL 0.00275 0.00500 BDL 0.000410 0.00200 0.00257 - 0.00022 8

Specific Cond.
(u"/cm) 420. 1110. 1720. 150. 869. 2340. 1090. -30.0

D Silverh BDL <0.00100 SDL BDL 8DL
T S11verh BDL 0.00344 0.0100 BDL 0.000975 0.0100 0.00325 - 0.00025
D Sodium 25.0 105. 120. 4.20 105. 382. 105. - 2.0

Sodium Adsorption
Ratio (no units) 0.900 2.51 2.88 0.210 3.30 10.4 2.57 + 0.03 + I

Sulfate 53.0 304. 380. 11.0 52.0 360. 284. -25.0 8
Dissolved solids

(I80·C) 257. 710. 848. 109. 497. 1300. 693. -29.0
Turbidity (JTU) 1.00 37.5 2800.

D Zinch SDL 0.00896 0.0200 BDL 0.0121 0.120 0.00920 + 0.00031 +
T Zinc SDL 0.0241 0.310 0.0100 0.0342 0.200 0.0249 + 0.001 +

Phenolics SDL

Note: D = Dissolved Fract iOll; T = Total Recoverable; Data Not Available; BDL Below Detection Level

a Levels shown rounded to three ~ignificant figures.
b In CAP aqueduct after regulatory mixing at Waddell site.
e Arizona Department of Health Services from U.S. EPA STORET, 1981; period of record December lQ50 - September 1979.
d In CAP aqueduct after regulatory storage mixing at Waddell sitt' and additivo of SRP water at Granite Re~~f. CAP

dellv€'["ies befort' Granite Reef would n~)t be aff~~cted by impacts of adding SRP water to CAP water at Granite R~t~f.

e Minimum and max imum va lu~s are for the Sa it or Verde Rivers and CUll Id be exper ieneed if only one rIver was f lvw ing.
Weighted average based on STORET data and USGS flow records r~sulting in a 43 p~rcent Verde River and 57 p~rct::!l1t

Salt River mix at the confluence of the two rivers.
g Changes are cumulative includ ing impacts frum MCMWCDfftl and SRP water and are relative tv CAP future withvut average

values given in previous table.
h These consti.tuents shoW' "below detection level ll or "less than" average values, 0r were derived fr0m "1t'!ss tha.a" average

values. The 1l1 ess than" average values were assumed to be representative. As a rt'!sult, the change and percent chang!.?
may show'exaggerated or wrong direction changes. Constituents with "bel0w detectiun levell! future with0ut average
values could not be used to calculate future with values.
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Plans 6,7, or 9. The impacts of Plans 6, 7, and 9 on water quality
constituents are therefore considered Insignificant.

(2) Mitigation for Water Quality Constituent Impacts

Since there are no water quality constituents impacts
associated with Plan 2 and the impacts of Plans 1, 6, 7, and 9 are considered
Insignificant, no mitigation measures are proposed for these plans.

The impacts of Pl an 3 are judged to be Signifi cant
Adverse, mainly because of the large quantity of water affected and the large
percentage (30-35) which would be used for M&I. While it is possible to
mitigate these impacts by modifying existing water treatment plants and
providing different types and/or higher levels of water treatment, such
measures are extremely costly. Therefore, because Plan 3 is not the proposed
action, mitigation measures a"re not being proposed. Should the decision be
made to implement Plan 3 in the future, appropriate measures will be developed
to mitigate adverse water quality constituents impacts.

While specific mitigation measures are not proposed
for any of the pl ans, Recl amati on recogni zes the need for further studi es to
develop more accurate data regarding water quality impacts of regulatory
storage.

Each regul atory storage reservoir shoul d incl ude a
reservoir water quality sampling network capable of monitoring CAP Colorado
River and local source water inflows and reservoir outflows. This will
provide data for downstream water users to utilize during planning for water
treatment or irrigation operations. Monitoring both the inflow and outflow
will help to establish how the reservoir affects water quality and may provide
information on reservoir operations which minimize water quality impacts.

Reclamation, in conjunction with the U.S. Geological
Survey, has initiated a water quality monitoring system to establish baseline
data for the New Waddell site. Monthly sampl ing of the Agua Fria River inflow
and releases from Lake Pleasant releases was started In January 1982.
Continuation of this sampling program is recommended for the agency proposed
action (Plan 6). Plans 6, 7, and 9 would affect only ~1CMWCD#1 agricultural
water at the New Waddell Reservoir. The after-mix water released from New
~Iaddell Reservoir is not expected to exceed criteria for agricultural water
use and no mitigation would there be required.

More detailed studies should also be conducted to
assess the combined (synergistic) effects of reservoir water quality impacts.
It may al so be necessary to establ ish a monthly sampl ing program to monitor
the SRP water quality near the point where SRP water would be diverted into
the CAP aqueduct. Depending on results of such studies, Plans 1 and 3, which
would directly affect SRP water delivered to existing water treatment plants,
could require additional or modified water treatment.
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If the need is identified for further water treatment
for impacts resulting from the implementation of a plan, appropriate
mitigation measures would be formulated.

(3) Residual Impacts

Plans 1 and 3 may impact local municipal and
industrial waters. For instance, the increased non-carbonate hardness in the
SRP water released from Confluence Reservoir could increase soap usage for
domestic water users. The normal leaching of agricultural fields may not be
adequate to prevent salt buil d-up in the crop root zone brought about by the
increased salt levels in water released from the regulatory storage
reservoirs. Additional water may need to be applied to flush the salts away
from the root zones in order to maintain historic crop yield levels. Any need
for additional water treatment could become a residual impact.

c. Eutrophication Potential

(1) Direct and Indirect Impacts

Impacts would be experienced by reservoir water users
if water in a reservoir is affected by eutrophication, as discussed bel 0\0'1.

(a) Plan 8

With Plan 8, there would be no reservoir storage
of Colorado River water. Risk of eutrophication was not determined for the
existing reservoirs which would be in the future-without (Plan 8) scenerio.

(b) Plans 1 and 2

There would be no storage of Colorado River
water in the reservoirs affected by Plans 1 and 2. Risk of eutrophication was
determined only for reservoirs which would store Colorado River water.

(c) Plan 3

Conditions expected in the Confluence Reservoir
indicate that there is high potential for eutrophic conditions to occur during
part of each year. The reservoir would be drawn down significantly in the
very hot months of 1.1uly and August. The greatest amount of di rect sunl i ght
for photosynthesis would also be available in these months. During the summer
months, flows from the Verde River are usually small or nonexistent. With
little or no inflow from the Verde River, the Verde arm of the reservoir could
tend toward a stagnant condition.

Given these physical parameters and the presence
of abundant nutrients (phosphorus and nitrogen), it is likely that eutrophic
conditions would occur.

One downstream impact of eutrophication in
Confluence Reservoir concerns THM, which is a compound produced in water with
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significant concentrations or organic material when the water undergoes normal
disinfection with chlorine. THM is considered a health hazard if
concentrations in drinking water are high enough. New standards proposed by
the Arizona Department of Health Services call for a maximum contaminant level'
of 0.1 mg/l for THM. Organic material in Colorado River water is present in
significant quantities, making it possible that THM would be produced when
Colorado River water is treated with chlorine. This would occur in the
future-without and-with the project, and is therefore not an impact by itsel f;
however, mixing of SRP and CAP water in Confluence Reservoir and subsequent
distribution to M&I water users could place higher levels of organics in all
treatment plants that currently take SRP water. Some of these plants may not
take CAP water in the future-without-the-project. Eutrophic conditions at
Confluence Reservoir could intensify the problems associated with THM
production by increasing the levels of organic materials in the water
subsequently delivered to domestic plants for disinfection.

The effect of Plan 3 on eutrophication potential
is considered Significant Adverse because normal operation would probably
produce eutrophic conditions which could alter the recreational use of the
reservoi r; addi tiona lly, eutrophi cation may increase THM producti on at
existing water treatment plants.

(d) Plans 6,7, and 9

Plans 6, 7, and 9 are similar in reservoir
operation and would have similar impacts on the eutrophication potential at
the New Waddell site. Conditions expected to occur in New Waddell Reservoir
indicate that there is low to moderate potential for eutrophic conditions to
occur during a typical year. The reservoir would be lowest during the months
of September to November, but even at its low poi nt the reservoi r woul d be
approximately 120 feet deep. During the summer months, flows from the Agua
Fria River are usually small or nonexistent. With little or no inflow from
the river, the reservoir could tend toward a stagnant condition. Given these
physical parameters, eutrophic conditions could occur. However, lack of
phosphorus in the New Waddell Reservoir (Lake Pleasant) would tend to limit
algal growth.

The effects of Plans 6, 7, and 9 on
eutrophication potential are considered Insignificant because no adverse
eutrophic conditions are expected in New Waddell Reservoir under normal
operation.

(2) Mitigation

The high eutrophication potential predicted for
Confluence Reservoir and the moderate to 10\1/ potential predicted for New
Waddell Reservoir are based on analytical models. Further studies would need
to be conducted for the Confluence and New Waddell sites to better define the
extent of algal growth and effect on water quality. ~1itigation, if required,
could consist of notifying CAP and local surface water M&I users of unusual
increases in algal growth in the reservoirs in order for treatment plants to
adjust for any potential increase in THt~ production. Aeration of M&I water
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released from the reservoir could also be required for mitigation during
periods of unusual reservoir eutrophic conditions. This would cause
precipitation of heavy metals which dissolve in the reservoir water' under
anaerobic conditions resulting from eutrophication.

(3) Residual Impacts

The eutrophication problems associated with the
- Confluence (high potential) and New Waddell (low to moderate potential)

Reservoirs may be difficult to mitigate and may therefore become residual
impacts.

d. Impacts with Modified' Roosevelt and Modified Stewart
Mountains Dams in Plans

If Roosevelt Dam were to be modified instead of replaced,
water qual ity impacts would be the same. The same types of construction
impacts would be possible, but present plans provide for working in dry
conditions away from the reservoir water surface. This might require some
drawdown of the reservoir for the modified dam but the water quality should
not be affected. If SRP loses water as a result of the drawdown, the water
would be replaced with CAP water delivered to users in the SRP service area
who are already receiving CAP water.

Modified Stewart Mountain Dam would be the same as the new
dam as far as water quality is concerned. There would be no drawdown, of the
reservoi r and the potential for short term-constructi on impacts woul d be the
same for both alternatives.

3. Recreation

a. Methodology

Within the recreation impact category, project plans were
assessed as ttiey affect the factors of stream-oriented and reservoir-oriented
recreation opportunities. Reservoir-oriented recreation includes activities
and experiences associated with flat-water bodies, while stream-oriented
recreation is comprised of those activities and experiences oriented around
flowing water bodies.

Recreation impacts are measured within each of these
factors by the net loss or gain of water-related facilities and resources, and
by the potential for recreation plans associated with the new or enlarged
reservoi rs to meet the water-related recreati on needs of the 5-county study
region.

For stream-oriented recreation, impacts are measured in
terms of the following: net loss or gain in stream miles or adjacent land
resources; net loss or gain in developed stream-related facilities; percentage
needs met for stream-oriented fishing, tubing, non-powerboating, swimming,
camping, and picnicking.
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For reservoir-oriented recreation, impacts are measured in
terms of the following: net loss or gain in acres of surface water and
adjacent land resources; net loss or gain in developed reservoir-related
recreation facilities; percentage needs met for reservoir-oriented boat
fi shi ng, powerboati ng, non-powerboating, swimming, camping, waterski ing, and
picnicking.

The net loss or gain of recreation resources and
facil ities is an indication of how the supply of water-related recreation
opportunities will be affected by project plans. To obtain a measurement of
regional recreation needs that could be met by CAWCS plans, a needs assessment
based on a capacity standards approach was conducted. The impact assessment
takes the following form for each water-related recreation activity:

1. Resources

+

Facilities

x

2. Capacity
Standard

Recreati on Days
Supplied

3. Appropriate
Populations

x

4. Participation
Rates

Recreation Days =' Recreation Days
Demanded Needed

This procedure was performed for existing conditions, future-without~project

conditions, and future-with-project conditions. The impact of the plans was
measured by substracting the future-without from the future-with measurement.

Effects criteria were developed in consultation with the
recreation advisory committee. Effects of reservoir-oriented recreation
impacts are primarily beneficial, while those for stream-oriented recreation
are primarily adverse. A plan was judged to have a significant impact on
stream-oriented or reservoir-oriented 'recreation if more than 10 percent of
the maximum annual recreation days for the aggregated site areas was gained or
lost. A, significant gain of recreation days has a beneficial effect and a
significant loss has an adverse effect. Effects criteria are describ.ed in
Stage III Methodology for Environmental Quality Methodology, Section 5.0.

b. Types of Impacts to Recreation

CAWCS recreation impacts are caused by construction of
dams and creation of new or enlarged reservoirs. The reservoirs would be
developed for recreation and for other CAWCS planning objectives. Conceptual
recreation plans for the reservoirs call for the development of facilities
such as camping areas, picnicking sites, beaches, boat launches, docks, and
parking areas. The recreation plans are described in detail in Recreation
Planning Report - Stage III Summary (USBR, 1982). The plans have been
developed for all reservoirs in the action plans except for Cliff and
Roosevelt Dams in Plan 2, which is a SOD-only plan.
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While reservoirs would provide additional flat-water
resources and facilities, they may also cause the loss of stream-oriented
resources and facil ities. In particular, stretches of the Salt and Verde
River that are used for tubing, fishing, and stream-side picnicking and
camping would be flooded by reservoirs in some plans, and would be lost for
the life of the project. Stream-oriented facilities would be
replaced-in-kind, to the extent possible.

For stream-oriented recreati on, the impact ana lysi s was
based on the typical-year high reservoir level for each reservoir; and for
reservoir-oriented recreation, the impact analysis was based on the average
reservoir level during the recreation season of a typical year. This analysis
accounted for fluctuating reservoir levels that affect boating capacity and
attractiveness of the reservoir for certain recreational activities.

No desi gnated Wilderness Areas wi 11 be di rectly impacted
by the proposed project actions. However, two areas that are under study for
Wilderness or Roadless Area designation by the U.S. Forest Service could be
impacted by the proposed actions. The Forest Service has recommended that the
Mazatzal Contiguous Area be added to the Mazatzal ~Jilderness' Area. The area
recommended for addition could be impacted by high water levels at Cliff
Reservoir, approximately 1/5th mile north of the Sheep Bridge crossing. An
analysis of the potential impacts indicated that they would be minimal and
insignificant because (1) the occurrence of the events necessary to "back
water" into the area is extremely rare, (2) the water would only intrude into
the area for a short time, and (3) no impacts, which would cause the area to
be removed from consideration for ~Jilderness designation, were noted. No
further detailed assessment was conducted. If this area is added to the
Mazatzal Wilderness Area, appropriate actions to address the potential impacts
and to mitigate these impacts will be undertaken between Reclamation and the
Forest Service.

In the re-evaluation of the Arizona Roadless Area Review
Evaluation (RARE II) process the Forest Service has identified an area of Lime
Creek, west of the Cliff Reservoir site, as a potential RARE II site. Cliff
Reservoir could inundate a small portion of Lime Creek. The potential impacts
of this action were not judged to be significant because (1) only a minor
portion of the area would be affected, (2) most of the area is above the 2000
foot contour, and (3) the occurrence/l ikel ihood of the events necessary to
intrude water into the area is very infrequent. In addition, the Forest
Service in their initial evaluation of the area recommended against further
study or inclusion of the area in any ~Jilderness/Roadless designations. It
appears that this recommendation will most 1ikely be carried forward in the
re-evaluation process. Discussions with the Forest Service have identified
that impacts on the Lime Creek area would be insignificant.
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c. Stream-Oriented Recreation

(1) Direct and Indirect Impacts

(a) Plan 8

No changes in stream-oriented recreation
resources are expected in the future without CAWCS action, but some additional
facilities are likely to be built. In the Cliff, Roosevelt, and New Waddell
site areas, no new facilities are planned, and 'the number of maximum annual
recreation days for stream-oriented activities is projected to remain the same
as in the existing condition. In the Confluence site area, Alternative D of
the Lower Salt River Recreation Area plan would be implemented, leading to
more intensive use of the Salt River from Stewart Mountain Dam to the
confluence with the Verde River. There would be approximately 2,250,000
stream-oriented maximum annual recreation days in the Confluence site area in
the year 2000, most of them associated with tUbing.

The number of estimated maximum annual
recreation days for stream-oriented activities would be 2,281,000 in the
aggregated site areas and 8,236,000 in the five-county region in the year
2000.

(b) Plan 1

With implementation of Plan 1, a total of 3
miles of the Verde River in the Cliff site area would be lost. Stream fishinq
occurs along the entire length of stream miles lost. As a result of Plan 1:
regional needs for stream fishing would be intensified because demand would
remain the same as in the future-without, but there would be fewer resources
for fi shi ng. Approximately 1,450 maximum annual recreati on days for stream
fishing would be lost.

Recreation development proposed for Cliff and
Roosevelt in Plan 1 includes one stream-oriented recreation site in each site
area. At Cliff, proposed facilities include picnic tables and developed
campsites. At Roosevelt, plans call for development of a parking area for
access to the Salt River. The implementation of the recreation plan for Plan
1 would result in a net gain of 5,850 maximum annual recreation days for
stream-oriented recreation. The overall effect of the plan, taking into
account losses and gains, has been evaluated as Insignificant.

(c) Plan 2

With implementation of Plan 2, a net gain of 1
mile of stream would occur on the Verde River in the Cl iff site area. The
gain represents reclaimed river in the lakebed of Horseshoe Reservoir. Losses
occur along the reach of the river from Horseshoe Dam to proposed Cliff Dam,
but 1 more mile of river would be gained in the lakebed than would be lost in
the reach between the two dams. Because of the gain, there would be 696
additional maximum annual recreation days for stream-oriented activities in
the yea r 2000.
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During the years when Roosevelt Lake is full.
the lake would be drawn down in September, October, and November. This would
result in increased flows of about 700 cfs on the Salt River downstream of
Stewart Mountain Dam. The recreation impacts of the increased flow in the
river cannot be quantitatively assessed, but little change is expected to
occur in recreation activities because of the increased flow.

The effect of Plan 2 on stream-oriented
. recreation has been evaluated as Insignificant.

(d) Plan 3

With implementation of Plan 3, a total of 16
miles of stream would be lost; 17 stream miles would be lost because of
Confluence Reservoir and 1 stream mile would be gained because of recovery of
a segment of the Verde River in the lakebed of Horseshoe Reservoir. Fishing
occurs along the total length of stream miles lost, and tubing takes place on
16.8 miles. From a recreation perspective, the loss of stream miles
associated with Plan 3 would constitute a major impact on tubing, an activity
that is highly valued in central Arizona.

In a typical year, the entire stretch of river
used for tubing would be inundated completely by the Confluence Reservoir at
the beginning of the recreation season. As drawdown occurs over the spring
and summer each year, more of the river channel would be exposed, but it would
not be suitable for tubing. Resources for tubing as it is experienced today
and in the future without the project would not exist on the Salt River.

The loss of 16.8 miles of river suitable for
tubing represents a loss of half the tubing miles on the Salt and Verde Rivers
in the study area. Remaining tubing areas with Plan 3 are the segment of the
Salt River from Confluence Dam to Granite Reef Dam (3.3 miles) and the segment
of the Verde River below Bartlett Dam to the Confluence Reservoir (14.2
miles). Other stream-oriented activities such as fishing would be similarly
impacted by the loss of stream resources in the Confluence site area.

Implementation of the conceptual recreation plan
for Plan 3 would result in the deveTopment of one stream-oriented recreation
site in the Confluence site area, one in the Cliff site area, and one in the
Roosevelt site area. The sites would be developed for picnicking, camping,
and river access.

Implementation of Plan 3 would result in the net
loss of approximately 1,054,800 stream-ori ented maximum annual recreati on
days. The effect of this loss is evaluated as an Adverse Flag.

(e) Plan 6

With implementation of Plan 6, a total of 1 mile
of stream would be gained on the Verde Rive where the stream segment in the
1akebed of Horseshoe Reservoir would be reclaimed. There are no streams of
recreational value in the New Waddell site area.
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Recreational development proposed in the Cl iff
and Roosevelt conceptual recreati on pl ans incl ude one stream-oriented
recreation site in each site area. In the Cliff site area, proposed
facilities include picnicking and camping areas; in the Roosevelt site area,
plans call for the development of a parking area for access to the Salt River.

As a result of Plan 6, regional needs for stream
fishing would be partially met and an additional 700 maximum annual recreation
days would be developed. A total of approximately 7,990 stream-oriented
maximum annual recreatiort days would be added. Although the direction of this
impact is beneficial, the overall effect has been evaluated as Insignificant.

(f) Plan 7

Impacts to stream-oriented recreation are the
same in Plan 7 as in Plan 6~ except that with implementation of Plan 7 a net
loss of 2 stream miles would occur. Conceptual recreation plans for the site
areas in Plan 7 are the same as in Plan 6. A total of approximately 6,386
stream-oriented maximum annual recreation days would be gained with
implementation of the plan. The effect of this gain has been evaluated an
Insignificant.

(g) Plan 9

With the implementation of
stream-oriented recreational use would be the same as in Plan 8.
there are no impacts to stream-oriented recreation.

(2) Mitigation

Pl an 9,
Therefore,

The loss of stream resources cannot be mitigated
effectively. The loss of tubing resources on the Salt and Verde Rivers caused
by Plan 3 cannot be avoided if the Confluence Dam is built, nor can the
resources be replaced elsewhere. The option of. off-site mitigation was
explored in the CAWCS, but it was concluded that the creation of tubing
elsewhere was not feasible.

Partial mitigation for tubing losses might be
possible by making the Verde River upstream from Confluence Reservoir to
Bartlett Dam more suitable for tubing. This would involve maintaining flows
of 500 cfs along this stretch of the river during the summer and providing
better access to the river. It is probably not feasible for SRP to operate
the system in such a way as to make these flows available during the summer•.
However, if adequate flows could be maintained, then some reduction in impact
could be expected. If any minimum flows are incorporated into the project as
a result of wildlife mitigation, their impact on recreational use of the river
will be substantial and beneficial.

(3) Residual Impacts

Because stream ~~~ cannot be mitigated, the
mitigated impact and effect are the :5f:I1;Re ~ the unmitigated impact and effect.
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Unmitigated/mitigated effects evaluations for the plans are as follows: Plans
1,2,6,7, and 9 - Insignificant; Plan 3- Adverse Flag.

d. Reservoir-Oriented Recreation

(1) Direct and Indirect Impacts

(a) Plan 8

No changes in reservoir resources are expected
in the future without CAWCS action, but considerable change will occur in
reservoir-oriented facilities in each of the site areas by the year 2000.

The Forest Service plans to develop a
reservoir-oriented campsite on the western shoreline of Horseshoe Reservoir in
the Cliff site area. The only access road to the reservoir would not be
improved; thus, the type of boaters that visit the lake would not be expected
to change from the existing condition. Almost 60,000 reservoir-oriented
maximum annual recreation days for developed and water surface activities
would exist in the Cliff site area in the year 2000.

Forest Service developments in the Roosevelt
site area in the year 2000 include a campground with 100 developed campsites
and boat launching faci1 ities. Maximum annual recreatior:l days for
reservoir-oriented activities would increase to a total of almost 410,000 by
the year 2000.

In the Confluence site area, there would be no
development of reservoir-oriented recreation resources or facilities in the
future-without CAWCS action.

In the New Waddell site area, additional picnic
areas, campgrounds, and boat 1aunches are proposed by the Maricopa County
Parks and Recreation Department for the Upper and Lower Lakes. Maximum annual
recreation days for reservoir-oriented activities would total approximately
250,000 in the year 2000.

The number of maximum annual recreation days for
reservoir-oriented recreation would be approximately 822,000 in the aggregated
site areas and 6,479,000 in the five-county region in the year 2000.

(b) Plan 1

Plan 1 would result in the net gain of 683
surface acres of water at Cliff Reservoir for recreation. With the
constructi on of Cl iff Dam, veh icul ar access to C1 iff Reservoi r wou1 d be
improved over that to Horseshoe Reservoi r. Because of better access, the
composition of boating activities at Cliff would be likely to change from
primarily fishing and non-powerboating to a mix of activities similar to those
at Bartlett Lake, where waterskiing and powerboating dominate.
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Conceptual recreation plans proposed for the
reservoirs at Cliff and Roosevelt call for the development of three
reservoir-oriented recreation sites at Cliff and nine at Roosevelt. With this
development and the changes in boating mix at Cliff, regional b03.t fishing,'
powerboating, and non-powerboating needs would be intensified; waterskiing
needs would be partially met. A total of approximately 670,520 maximum annual
recreation days for reservoir-oriented activities would be developed with Plan
1. This gain has been evaluated as Significant Beneficial.

(c) Plan 2

With Plan 2, reservoir resources would decrease
by approximately 850 surface acres. All of this decrease would be in the
Cliff site area, where Cliff Reservoir would essentially replace Horseshoe
Reservoir. With construction of Cliff Dam, vehicular access to the site area
woul d be improved over the access to Horseshoe Reservoi r. As descri bed ; n
Plan 1, because of improvements in access to the reservoir, the composition of
boating activities at Cliff is likely to be different from the activities at
Horseshoe Reservoi r. Waterski ing and powerboati ng are expected to be the
primary boating activities at Cliff Reservoir, while fishing and
non-powerboating are the main activities at Horseshoe Reservoir.

With Plan 2, regional boat fishing,
powerboating, and non-powerboating needs would be intensified; waterskiing
needs would be partially met. A total of apprOXimately 48,650
reservoir-oriented maximum annual recreation days would be lost with Plan 2,
partially because of the loss of surface acres of water. In addition, Plan 2
does not provide for new recreation development at Cliff and Roosevelt because
it is a SOD-only plan. The overall effect of the plan on reservoir-oriented
recreation has been evaluated as Insignificant.

(d) Plan 3

Plan 3 would result in the net gain of
approximately 5,240 surface acres of water for recreation, representing an
increase of approximately 30 percent over future-without conditions for
reservoir-oriented resources in the study area. An increase of 5,320 surface
acres woul d occur in Confluence> Reservoi r and a decrease of 77 surface acres
woul d occur with Cl iff Reservoi r. The size of Confl uence Reservoi r woul d
fluctuate from approximately 8,000 acres to 3,000 acres ina typical year.
The impact of this fluctuation would be greatest on the Verde River arm of the
reservoir where the flat topography would make the drawdown more apparent.

With the implementation of the conceptual
recreation plan for Plan 3, 7 reservoir-oriented sites would be developed at
Confluence Reservoir, 9woul d be developed at Roosevelt Lake, and 3WDU 1d be
developed at Cliff Reservoir. Facilities for picnicking, swimming, boat
launching, and camping are included in the development plans. At the
Confluence Reservoir, no recreation sites are planned for the Verde arm, which
extends into the Fort McDowell Indi an Reservation, because of the
unattractiveness of the shoreline that would result for reservoir fluctuation.
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Implementation of Plan 3 would have an impact on
the mix of boating activities in the Cliff site area, as described in Plan 1.
With Plan 3 approximately 3,537,380 additional maximum annual recreation days
for reservoi r-ori ented activi ti es woul d be developed. Regi ona 1 recreation
needs for all reservoi r-oriented acti vities except boat fi shi ng woul d be
partially met by implementation of Plan 3. The effect of the gains associated
with Plan 3 has been evaluated as Significant Beneficial.

(e) Plan 6

Implementation of Plan 6 would result in the net
gain of approximately 4,200 surface acres of water for recreation. At New
Waddell, a net increase of approximately 4,300 surface acres would occur.
This takes into account a gain of 4,266 surface acres on the Upper Lake and a
loss of 33 surface acres on the Lower Lake. In the Cliff site area, a
decrease of approximately 80 surface acres would occur and improved access to
the new reservoir woulrl change the mix of boating activities as described in
Pl an 1.

Recreation plans call for the development of 4
reservoir-oriented sites at New Waddell, 3 at Cliff, and 9 at Roosevelt.
Facilities for camping, picnicking, and boat launching are included in the
plans. With Plan 6, a total of an estimated 1,066,000 reservoir-oriented
maximum annual recreation days would be gained. The effect of Plan 6 on
reservoir-oriented recreation has been evaluated as Significant Beneficial"

(f) Plan 7

Implementation of Plan 7 would result in the net
gain of approximately 5,100 surface acres of water for recreation. At New
Waddell, a net increase of approximately 4,300 surface acres would occur,
taking into account gains on the Upper Lake and losses on the Lower Lake. At
Cliff, an increase of approximately 800 surface acres would occur. The same
recreation plans apply to Plan 7 as to Plan 6. A net total of approximately
1,085,870 reservoir-oriented maximum annual recreation days would be gained
with Plan 7. In addition, this plan provides for an assured water supply for
the downstream Rio Salado Development District. Although the secondary
development of recreation opportunities because of this supply of water has
not been assessed in quantitative terms, it has been taken into consideration
in the effects evaluation. The overall effect of Plan 7 has been evaluated as
a Beneficial Flag.

(g) Plan 9

ga in of
Waddell.
Lake and

Implementation of Plan 9 would result in the net
approximately 4,200 surface acres of water for recreation at New
This takes into account a gain of 4,266 surface acres on the Upper

a loss of 33 surface acres on the Lower Lake.

Recreation plans call for the development of 4
reservoir-oriented sites at New Waddell and 9 at Roosevelt. Facilities for
camping, picnicking, and boat launching are included in the plans. With Plan

180

--~-- - -----



9, a total of an estimated 884,000 reservoir-oriented maximum annual
recreation days would be gained. The effect of Plan 9 on reservoir-oriented
recreation has been evaluated as Significant Beneficial.

(2) Mitigation

Because the effects of the plans are either
insignificant or beneficial, no mitigation measures are required. However,
with Plan 3 further analysis to provide for a more stable lake on the Verde
River arm of Confluence Reservoir is recommended. The flat topography and the
wide water fluctuation on this arm of the reservoir would result in the annual
exposure of large expanses of unvegetated saturated soil, thereby diminishing
the attractiveness of that portion of the reservoir for shoreline activities.
Also, during the latter months of the recreation season (August through
October), the Verde arm may experience an algal growth of sufficient magnitude
that some types of boating may 'be restricted (see Hater Quality, Section 2c).
Fishing activities, on the other hand, may benefit from the early stages of
algal growth,which would provide food for fish. Although algal growth could
occur on the Salt River arm of the reservoir, the potential is less than on
the Verde arm.

(3) Residual Impacts

The unmitigated and mitigated impact and effect are
the same for the plans. Effects evaluations are as follows: Plan 1 
Significant Beneficial; Plan 2 Insignificant; Plan 3- Significant
Beneficial; Plan 6 - Significant Beneficial; Plan 7 - Beneficial Flag; and
Plan 9 - Significant Beneficial.

e. Impacts with ~1odified· Roosevelt and Modified Stewart
Mountain Dams in Plans

Construction impacts for a modified dam at Roosevelt would
be the same as the new dam option; existing recreational facilities affected
by construction of either alternati ve woul d be relocated and/or rep; aced.
Operational impacts would be the same because lake elevations, size, and
storage allocations would be identical for a new structure or modified dam.
Therefore, there is no significant difference in impact at Roosevelt for
recreation.. No additional recreation facilities are proposed for Saguaro Lake
with either a New or Modified Stewart Mountain Dam, and no change in existing
recreation resources would occur under either option.

4. Cultural Resources

The cultural resources impacts and effects analysis was
prepared in accordance with 36 CFR Part 800, "Advisory Council on Historic
Preservation Procedures for the Protection of Historic and Cultural
Properties", and with Sections 106 and 1l0(f) of the National Historic
Preservation Act as amended, which requires that Federal agencies take into
account the effects of their undertakings on properties included in or
eligible for inclusion on the National Register of Historic Places.
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a. Types of Impacts to Cultural Resources

Impacts to cultural resources will result from
construction, inundation and reservoir operation activities. For purposes of
analysis and discussion four general types of site impacts have been defined.
These are derived from criteria of effect as defined in 36 CFR 800 but are not
to be confused with an actual determination of effect.

destruction - the elimination of significant values which characterize a site.
Site destruction may result from a number of direct and indirect actions such
as project-specific construction, operation, and maintenance actions.

alteration - the physical destruction of a portion of the data values which
characterize a site.

impairment of setting - would occur when the physical or environmental setting
is modified to the .extent that it creates an adverse visual impact to that
site, or to the extent that such modification would detract from the site's
interpretive development as a public educational or recreational resource.

enhancement - a site's qualities may be enhanced through various management
procedures which might include restoration, reconstruction, long-term
preservation, or public-use interpretation.

The first three categories of site impact would result in
adverse effects; the fourth category would result in a beneficial effect. All
of the above types of impacts may occur either as a di rect or i ndi rect
consequence of a project action.

The effects of the above impacts on the significant data
values of o. site may be expressed as the relationship between potential
impacts to a site and the qual ity of that site. Four criteria have been
recognized in evaluating a site's value or quality:

- historical assoctation with significant events or persons
- public interpretive distinctive characteristics that have educational

potential
- research potential
- social, religious, or ethnic significance

Construction activities produce the most severe type of
impact imposed on cultural resources. They involve all eal~th-moving

activities related to the construction of haul roads, recreation sites,
transmission lines, and dams. In the extreme, the result of such impacts is
to irreversibly destroy structures and artifacts and their spatial
relationships within a cultural deposit and to eliminate the potential for
additional studies. Not all construction activities are equally destructive.
Some activities, such as the paving of a parking lot, may even serve to cap
archaeological deposits and preserve them for the future. The potential for
such beneficial effects are limited, however, and opportunities of this nature
will be pursued as construction plans are finalized. In general, construction
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related activities are the source of the most severe types of impacts
anticipated for cultural resources.

Flooding of a site can result in relatively light to
moderately severe impacts. In general ,inundation will alter some of the
contents and the physical relationships within a site, but it will not usually
result in the total destruction of a site. Processes associated \'1ith
inundation which are responsible for the impacts to cultural deposits include
mechanical disturbances, chemical deterioration, and biological decay
(Garrison, 1977; Lenihan et. al., 1981). The severity of impacts varies with
the frequency and duration of inundation.

Secondary impacts are defined as those which result from
secondary use of a facility. These are predominantly recreational activities
associated with the reservoirs. The creation of recreational facilities often
encourages vandali sm of sites by i ncreas i n9 the ease wi th whi ch they may be
reached. Other· types of recreation impacts occur when sites are used as
locations for campgrounds, parking areas, or picnicking areas. Vehicular and
pedestrian traffic serves to displace the material and enhance erosion by
decreasing vegetation cover. Unusual forms of artifacts are often picked up
by collectors thereby biasing the overall assemblage of artifacts recoverable
by the archaeologist. The impacts associated with secondary use of a dam are
thus fairly substantial. These impacts will also occur in the upper reservoir
zones that are infrequently inundated. Although the sites are not totally
destroyed, they will, unless protected or specifically managed, be
considerably degraded over a 50-to 100-year period with most of the damages
occurring during the early life of the project.

The procedures for assessing impacts and evaluating
effects within this conceptual framework have been presented in detail in the
Stage III Methodology for Environmental Quality Assessment (CAWCS, 1981), and
are summarized below.

b. Methodology

(1) Prehistoric Resources

The archaelogical survey at the Cliff site area
covered most of the area included in and below the IDF area (2,143 foot
elevation contour line), and most of the construction zones (principally the
borrow and recreation areas, with relatively less emphasis on roads,
transmission lines, etc.). To determine the number of sites in the secondary
impact zone, information from sample surveys was used to calculate densities
for each site type, feature, and acreage of remains. The densities were
calculated to control for environmental variability. For instance, site
density decreases with distance from the Verde River and this information was
incorporated into the predictions.

At the Roosevelt site area, all areas located below
the 2,200 foot contour line, which closely corresponds to the IDF area, have
been surveyed by Arizona State University (1979 and 1981), the Arizona State
Museum (1976), or the Tonto National Forest (1977). In addition, Arizona
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State University sample surveyed about 440 acres of the secondary impact zone.
This information was used in conjunction with site record data obtained from
the Tonto National Forest to develop an estimate of site density in the
secondary impact zone (the area above the 2,200 foot contour line).

The primary impact zone at the Confluence site area
had previously been surveyed by the Arizona State Museum as part of the
original Orme Alternatives Study (Canouts, 1976). These data were also used
for the CAWCS impact analysis. Site data on the secondary impact zone were
estimated by developing density estimates for different categories of
archaeological sites. Two different sets of figures, which are related to
variation in topography, were used in arriving at these projections. Areas in
the secondary impact zone bordering the Verde and Salt Rivers had higher
overall density figures than upland areas away from each of the two rivers.
To obtain as accurate an estimate as possible, this variation was taken into
account in the calculation of density for each site type and feature type.

The archaeological survey at Lake Pleasant covered
all of the inundation pool and a large portion of the secondary impact and
construction zones. As estimate of the total number of sites in the secondary
impact zone was calculated by using the survey areas to develop a site density
per acre (for each category of site). The density figure was then multiplied
by the acreage of the impact area to arrive at the estimate for the total
number of sites in the secondary impact zone.

The archaeological survey of the Bartlett Dam study
area includes a 12 percent sample survey of the area around Lake Bartlett.
The sample survey consisted of 22 quadrants, each measuring 40 acres in size,
and was conducted by Arizona State University in 1979. A total of 5 sites
were found in these quadrats, one of which was associated with a rock-lined
ball court. An additional 9 field loci were recorded but not assigned site
numbers. These loci represent various types of agricultural field systems
(terraces, cleared areas, and three"'.walledfie ldhouses) • Site densities have
been estimated for the area in the immediate vicinity of Lake Bartlett, and
added to those already recorded for the Cliff Project area.

(2) Historic Resources

The methodology for the study of historic cultural
resources in relation to proposed CAWCS flood control and regulatory water
storage actions involves: 1} the definition of historic sites within the
CAWCS study area (data collection), and 2) an evaluation of historic site data
in relation to proposed CAWCS actions in order to determine if these sites
would be affected.

Information on historic sites was initially obtained
through the review of archaeological site files and historical documentary
sources pertaining to specific elements of the· study area. The presumed
location of each historically documented site was then field-checked in order
to determine if the site was present. In addition, historic sites identified
during the course of Arizona State Universityl~ archaeological field surveys
ateach site area were subsequently fi e1d-checked by Archaeo1ogi ca1 Resea rch
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Services (ARS). All field-verified sites were documented at a level necessary
for evaluation in terms of National Register of Historic Places eligibility
criteria. ARS also performed intensive surveys in several areas which
appeared to have a particularly high concentration of historic sites; these
areas are located at Roosevelt Dam, on the Tonto Creek and the Salt River
above the dam, and to a 1esser extent at the Stewa rt Mounta in, New Waddell,
and Cliff Dam sites. -

Each historic site was subsequently assessed in order
to determine if it would be subject to impacts as a result of potential CAWCS
actions. Four categories of site impact were defined, as previously described
(destruction, alteration, impairment of setting, and enhancement).
Quantitative value was assigned to each of these categories as follows:
destruction (-3), alteration (-2), impairment (-1), and enhancement (+1).

An effects evaluation was then performed based on the
relationship between potential impacts to a site, and the quality of that
site. Four criteria were considered in determining a site's quality for
effects evaluation purposes: its research potential; its
interpretivejeducationalpotential; it historical association; and its social,
religious, or ethnic significance. A numerical value was then assigned to
each criterion (2, 1, 1, and 1 respectively) if it existed at a particular
site. For each site these values were then tota 11 ed to produce a numeri ca1
value reflecting resource quality.

An effects value (or effects 'factor expressed
numerically) was then computed for each historic site (and for all historic
sites \'/ithin each affected site area and plan) by multiplying the applicable
impact and quality figures. ~liththe exception of low quality resources which
would only be impaired, all sites having a negative effects factor would be
adversely affected by CA~JCS actions. High qual ityresourceswhi ch would
either be destroyed or altered were flagged to indicate an adverse effect of a
particularly high magnitude. Flagged sites would normally include those on
the National Register, or those clearly eligible to the National Register,
which would either be destroyed or substantially altered.

c. Di rect and Indi rect Impacts

(1) Prehistoric Cultural Resources

All sites within the construction zone will be
destroyed. The impacts resulting from inundation have been divided into four
categories of alteration which include 1) the typical-year high (TYH) pool,
2) the maximum storage pool (MSP), 3) the200-year flood pool' ,and 4) the
Inflow Design Flood (IDF) area.

All plans are compared to each other as well as to
the future-without condition. This comparison is based on four factors:

- the estimated number of prehistoric
archaeological sites
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- the estimated acreage of archaeological
remains

- the quality of the resource base
- the severity of the impact

Table IV-27 shows the estimated number and types of
prehistoric archaeological sites in the CAWCS affected site areas.

Table IV-28 presents the number of sites in each plan
according to plan number, type of impact, ,and site type. Qualitative and
quantitative analyses resulted in an Adverse Flag effect rating for all action
plans, in the following ranking:

Plan
Number

BEST 2
9
1
6/7

WORST 3

(a) Plan 8

,_ In the future-without-the-project in the
affected site _areas there will be approximately 3,350 prehistoric
archaeological sites covering 12,027 acres (see Table IV-26). The site areas
are Within a perimeter about 1 mile beyond the maximum water surface elevation
of each reservoir.

Natural decay through forces such as erosion,
animal burrowing, plant and root growth, and oxidation will affect
archaeological sites. Sites currently located along the perimeter of Lake
Roosevelt and Lake Pleasant will be affected by inundation and subsequent
drying as a result of fluctuations in the water level. Cultural factors which
will affect prehistoric resources include activities such as land development,
vandalism, or vehicular disturbances as a result of increased use of the area,
predominantly for recreational purposes. Most of the deterioration which is
anticipated to occur will result from pot hunting and fluctuations in the
water level. In some areas, recent State legislation should help to
counteract the negative effects of some of these conditions.

(b) Plans 1 and 2

Plans 1 and 2 are similar in the total number of
sites impacted, but Pl an 2 is preferable to Pl an 1. Pl an 1 impacts 60
additional sites through construction, 18 additional sites in the TYH pool, 19
additional sites in the MSP, and 220 additional sites in the 200-year
floodpool. Under Plan 2, these sites would be impacted in the IDF and
secondary impact zone where the impacts are less severe.

Each of these site areas al so contain numerous
large and special sites with features such as ball courts, trash mounds, and
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Table IV-27

TOTAL NUMBER OF ARCHAEOLOGICAL SITES IN AFFECTED SITE AREA~

Bartlett
b

Cliff Roosevelt New Waddell Total

Artifact Scatters 476 458 67 530 1,256

1 room 347 493 26 498 1,022

2-5 rooms 461 293 12 530 858

6-20 rooms 133 175 5 151 332

21-100 rooms 9 45 0 9 57

101+ rooms 3 4 0 3 7

Petroglyph Only 3 1 10 3 36

Agricultural Sites 32 9 0 32 52

Total Number of Sites 1,464 1,478 120 1,756 3,620

Special Features

Trash Mounds 87 216 5 96 952

Ball Courts 2 0 0 3 16

Water-Soil Control 1,273 780 67 1,300+ 2,156+
Features

Acreage of
Ar chaeological Remains 1,489 2,783 102 1,752 12,380

aThe number of sites and features are estimates based on various types of
survey data. For more information, see Second Level Environmental Inventory.

bThe Bartlett area also includes the Cliff area. So in order to not count the
Cliff sites twice, the Cliff values have not been included in the totals.
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Table IV-28

IMPACTS TO ARCHAEOLOGICAL RESOURCES, BY IMPACT TYPE AND SITE TYPE

Largely Destroyed Over the Short Term Altered Over the Long Term

SECONDARY
PLAN CONSTRUCTION TYH MSP 200-YEAR IDF IMPACT ZONE TOTALS

ARTIFACT 1 36 19 10 60 72 737 934
SCATTERS 2 22 11 6 -- 126 769 934

3 54 52 17 60 87 865 1135
6 47 28 16 60 - 75 775 1001
7 47 28 16 60 75 775 1001
9 18 14 4 36 37 946 1055

1 ROOM 1 42 9 17 64 107 601 840
SITES 2 21 3 11 -- 137 668 840

3 43 8 20 64 107 603 84~

6 49 8 21 64 108 616 866.....
(Xl 7 49 8 21 64 108 616 866
(Xl

9 15 2 7 31 52 1169 1276
-

2-5 ROOM 1 29 9 5 49 52 610 754
SITES 2 15 6 3 -- 91 639 754

3 32 10 7 49 54 625 777
6 32 10 7 49 53 615 776
7 32 10 7 49 53 615 776
9 9 3 1 30 22 770 835

6-20 ROOM 1 15 2 7 16 22 246 308
SITES 2 9 2 4 -- 27 246 308

3 15 1 8 16 23 246 309
6 20 1 8 16 22 246 313
7 20 1 8 16 22 246 313
9 7 0 3 10 14 297 331
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Table IV-28 (continued)

IMPACTS TO ARCHAEOLOGICAL RESOURCES, BY IMPACT TYPE AND SITE TYPE

Largely Destroyed Over the Short Term Altered Over the Long Term

SECONDARY
PLAN CONSTRUCTION TYH MSP 200-YEAR IDF IMPACT ZONE TOTALS

21-100 ROON 1 1 0 2 9 11 31 54
SITES 2 1 0 2 -- 14 37 54

3 2 2 2 9 11 31 57
6 1 0 2 9

~
11 31 54

7 1 0 2 9 11 31 54
9 1 0 2 6 5 40 54

101+ ROOM 1 3 0 1 2 0 1 7
SITES 2 1 0 0 -- 5 1 7

3 3 0 1 2 0 1 7
6 3 0 1 2 0 1 7

...... 7 3 0 1 2 0 1 7<Xl
1.0 9 1 0 0 2 0 4 7

SITES WITH 1 1 1 1 1 0 0 4
PETROGLYPHS 2 1 0 1 -- 2 0 4
ONLY 3 2 9 2 1 1 11 26

6 1 1 1 1 0 10 14
7 1 1 1 1 0 10 14
9 0 0 0 1 0 3 4

AGRICULTURAL 1 5 0 3 19 14 0 41
SYSTEMS 2 2 0 0 -- 34 5 41

3 5 1 3 19 15 10 52
6 5 0 3 19 14 0 41
7 5 0 3 19 14 0 41
9 2 0 0 4 3 32 41





platform mounds not common to the majority of locations in the region. In
each of these site areas there is evidence for inter-regional interaction
between the groups whi ch occupi ed the areas prehi stori cally. Thi s type of
information is critical to an understanding of the prehistory of central
Arizona. As such, to impact even one of these areas would cause the
irreplaceable loss of information on intra- and inter-regional trade,
interaction, and organization.

The effect of Plans 1 and 2 on prehistoric
resources is considered an Adverse Flag.

(c) Plan 3

Plan 3 is considered to have the most severe
impacts and effects on prehi stori c resources because it woul d destroy the
greatest number of sites with the highest acreage of archaeological remains.
It combines Cliff, Roosevelt, and Confluence which all contain high quality,
unique resources. In addition to the resources at Cliff and Roosevelt
described in Plans 1 and 2, the high quality resources at the Confluence site
would be negatively affected.

Research in the Confluence area indicates
several differences between sites on the Salt River arm and sites on the Verde
arm. Together, the Cliff, Roosevelt, and Confluence site areas represent a
large social network which interacted on a regular basis. Because of this,
Plan 3 would have an irreversible effect on a major data base which can
provide valuable information on local and regional patterns of trade,
interaction, social organization, and political organization in the central
Arizona area.

Because of the severity of impacts of Pl an 3 to
prehistoric resources, this effect is considered an Adverse Flag.

(d) Plans 6 and 7

Plans 6 and 7 have identical impacts to
prehistoric resources. These plans are preferable to Plan 3 because the
impacts at New Waddell are much less severe than at the Confluence site.
While the number of sites is relatively close, the acreage of archaeological
remains is much higher at Confluence.

The effect of Plans 6 and 7 to prehistoric
resources is considered an Adverse Flag.

(e) Plan 9

More sites are predicted to occur within the
Plan 9 area than in any other plan. Nevertheless, Plan 9 is estimated to have
a relatively low level of impact upon archaeological resources with only Plan
2 resulting in less adverse impacts. Because this plan involves no new
reservoirs and increased size of three existing reservoirs, only 53 sites are
estimated to be v/ithin construction zones where impacts would be severe.
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Almost 95 percent of the Plan 9 sites lie in high flood pools or secondary
impact zones where impacts will be infrequent and less damaging.

(2) Historic Cultural Resources

(a) Plan 8

None of the 192 inventoried historic sites
with i n the CAWCS study area wi 11 be affected by the proj ect under th is
alternative even though some of these sites may deteriorate, the sites will
probably continue to be. present in the future. Many of these sites will
increase in significance due to their increased age and uniqueness. In
addition, existing sites which were not considered during this study due to
their relatively recent age will achieve significance in the future as they
become older and more representative of the past. .

(b) Plans 1 and 2

A total of 103 inventoried historic sites are
present at the 3 affected site areas within both of these plans. Of this
total, 89 sites possess scientific or historical values which would suggest
that they are potentially eligible for inclusion on the National Register of
Historic Places. Between 29 (typical-year reservoir) and 64 (maximum
reservoir) sites would be impacted as a result on Plan 1; 27 and 59,
respectively, would be destroyed; and 2 and 4 sites, respectively, would be
altered. One site would be impaired. The effect of these impacts is
expressed as an Adverse Flag with a comparative effect factor rating of
between minus 173 and minus 370.

(c) Plan 3

A total of 177 inventoried historic sites are
present at the four affected site areas within this plan. Of this total, 163
are potentially eligibl~ for nomination to the National Register of Historic
Places. Between 73 and 90 sites, respectively, would be impacted as a result
of this plan; 72 and 85 of these respective totals would be destroyed; 1 and 4
sites would be altered, and one site would be impaired. Included is Fort
~1cDowel1, a particularly important site which would either be altered or
partially destroyed. The effect of these impacts is expressed as an Adverse
Flag with a comparative effect factor rating of between minus 434 and minus
798.

(d) Plans 6 and 7

A total of· 118 inventoried historic sites are
present at the 4 affected site areas included in these plans. Of this total
100 sites are potentially eligible for nomination to the National Register of
Historic Places. Between 39 and 73 sites, respectively, would be impacted as
a result of Plan 6; 39 of these respective totals would be destroyed. Between
3 and 6 would be altered; and? to 3 sites would be impaired. The effect of
these impacts is expressed as an Adverse Flag with a comparative effect factor
rating of between minus 225 and minus 422.
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and are

(e) Plan 9

A total of 121 inventoried historic sites are
present at the four affected site areas within this plan. Of this total, 103
are potentially eligible for nomination to the National Register of Historic
Places. Between 37 and 67 sites would be affected by this plan; 32 to 58 of
these would be destroyed; 3 to 6 would be altered, and 2 to 3 would be
impaired. The effect of these impacts is expressed as an Adverse Flag with a
comporative effect factor rating of between minus 207 and minus 383.

Impacts and effects of each plan are presented below
summari zed in Tab1e IV-29 for comparative purposes.

TABLE IV-29

HISTORIC SITE IMPACT/EFFECT BY PLAN

Plan 8 Plan 1 Plan 2 Plan 3 Plans 6-7 Plan 9

Number of Sites 192

Number of "Significant"
Sites 174a

103

89

103

89

177

163

118

100

121

103

Tota1 Number of
Sites Impact8d

(Range)

-Destroyed (Range)

-Altered (Range

-Impaired (Range)

Effects FactorC

(Range)

29-64 29-64 73-90 39-73 37-67

27-59 27-59 72-85 34-64 32-58

2-4 2-4 1-4 3-6 3-6

1 1 1 2-3 2-3

-173 -173 -434 -225 -207
to to to to to
-370 -370 -798 -422 -383

aSites will in general tend to deteriorate

bRange indicates the smallest number of sites affected to the largest
number of sites affected, and reflect different reservoir pool levels.

cComparative effect factor ratings are based on the severity of impact to the
site and the value or importance of the site. The higher the rating the more
severe are the impacts. This index is more fully explained in Stage III
Methodology for Environmental Quality Assessment, Section 4.4.2.
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d. Mitigation

The Advi sary Council on Hi stay'; c Preservat; on (Council)
IIProcedures for Protection of Historic and Cultural Properties" (36 CFR 800)
require that Federal agencies make a determination of effect in consultation
with the appropriate State Historic Preservation Officer (SHPO). The criteria
of effect as defined in 36 CFR 800 are applied when it is determined that

cultural properties on or eligible for listing on the National Register of
Historic Places may be affected by the agencyls projE:'ct. Reclamation has
determined that CAP, as a whole, will adversely affect cultural resources, and
in accordance with 36 CFR 800 has entered into a programmatic memorandum of
agreement (PMOA) with the Council and the appropriate SHPOs. As stipulated in
the PMOA, an historic preservation plan is being developed for the entire CAP
and this plan will be used to guide development of a specific mitigation plan
for CAWCS.

Miti gation of adverse impacts upon cultural resources is
aimed at preserving the significant values of sites. This can be accomplished
by avoiding sites and leaving them intact or by recovering the information
they embody prior to their alteration or destruction. Because cultural
resources are nonrenewable, the preferred general strategy is to protect sites
in place. It may be feasible to avoid some sites where it would not involve a
major modification of planned construction or operation activities. In
addition, a substantial number of sites could be protected by development and
implementation of a long-term management plan for sites in upper reservoir
flood pools or secondary impact zones. Impacts to many sites, however, could
not be avoided and mitigation would require data recovery studies. Data
recovery efforts will therefore be guided by priorities based on relative site
significance as well as magnitude and probability of impacts.

e. Residual Impacts

The data recovery approach to impact miti gat ion assumes
that it is not necessary or possible to recover all information from each
site; therefore, unrecovered information would rema~at some sites and would
be lost or destroyed as a result of project implementation. Even though the
impact analysis presented above displays considerable variations among the
plans, all are ranked as an Adverse Flag because of these residual impacts.
Because of overriding public benefits to be realized through project
implementation, the loss of cultural resource data or va"ue losses may be
deemed acceptable. Presumably, any unrecovered information would be of low
research value.

f. Impacts with Modified Roosevelt and Modified Stewart
Mountain in Plans

There is no difference in impacts to prehistoric cultural
resources between New and Modified Stewart Mountain Dam since the water level
would remain the same and borrow material would be obtained from outside of
the site area. There would also be no difference between the New and Modified
Roosevelt Dam because no sites are recorded in the vicinity of the new dam

194

- -~~---------



site. The difference in maximum water level is also minimal, although in some
rare instances sites located on the 2,136-foot contour could be inundated for
a longer period of time.

The effects on historic sites are also similar whether new
dams or modified dams are constructed. The difference between New and
Modified Roosevelt is that with a new dam, the existing dam would have to be
partially dismantled and breached. Any remnants would be inundated during
normal operation; modification requires raising the existing dam, a change
that would severely alter its physical structure. Either action would alter
the original architectural integrity of the dam. Modification of the
structure would not totally detract from the association of the dam with
historic water development and would potentially allow for preservation of the
downstream transformer building and parts of the power house which date from
the period of original dam construction. New Stewart ~1ountain Dam would
result in the destruction of the existing dam which is potentially eligible
for inclusion on the National Register of Historic Places. Modified Stewart
Mountain Dam would moderately alter the existing dam; the addition of a new
spillway may not affect the potential of the dam to be placed on the National
Regi ster.

5. Social Resources

a. Types of Impacts to People

The social impacts analysis focuses on (1) impacts of
relocation to individuals, families, and communities and (2) impacts of flood
reduction on transportation, health, and safety.

Relocation would occur at the following dams and would
involve the communities or entities indicated:

o

o

o

Confluence Dam - Fort McDowell Indian Community
(Plan 3)

Roosevelt Dam - Rockhouse Farm, Roosevelt Lake
Estates, North Bay Estates, and Roosevelt
Gardens East (all action plans)
Cliff Dam - KA Ranch (all action plans except Plan 9)

Flood reduction impacts would occur in the 200-year flood
plain of the Salt and Gila Rivers through the Phoenix metropolitan area.
Affected communities include the cities of Mesa, Tempe, and Phoenix; the town
of Buckeye and surrounding areas; the Salt River and Gila River Indian
Communities; and the area surrounding and including the Holly Acres
subdivision.

b. Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Relocation and flood reduction impacts would be the same
for New or ~lodified Roosevelt or Stewart Mountain because lake elevations,
size, storage allocations, and flood control operations would be identical for
a new structure or modified dam. Therefore, there is no significant
difference in impact between either option.
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c. Methodology

Numerous factors were identified for both relocation and
flood reduction impacts that were judged to best "capture ll the social
consequences of project actions. These factors were grouped into three
categories: individual, interpersonal, and community factors. The selection
of factors was based upon an extensive review of the research literature and
on discussions with members of the affected populations. Both primary and
secondary sources of data were incorporated into the/assessment.

The literature review yielded a list of characteristics
associated with success in adapting to relocation and with the ability to cope
with disaster. The affected populations were compared with these lists of
characteristics, and projections were made about the general level of expected
impacts. The factors were measured for existing conditions, based on primary
data that were collected using three techniques. First, case histories were
conducted with members of the affected popul ations. These hi stori es were
recorded and transcribed; they contained informati on about the recent
characteristics of the population and about the factors that would be traced
across the project conditions. Second, interviews were conducted with key
informants who were chosen for their specialized knowledge about some aspect
of the impact assessment. Third, field observations were made and recorded by
researchers who visited affected communities; they attended community
functions and public meetings, and made notes on their observations.

Secondary data were used extensively in the assessment as
well. Information relevant to the impact assessment that was collected in
conjunction with several research projects was incorporated, as well as
demographic information obtained from census data and local, state, and
federal government agencies.

Data analysis consisted of making impact projections,
rating the level of the impact, and assessing the probable effect of the
impacts. Impacts were rated according to one of five levels. Changes were
rated as follows, depending on the probability of occurrence,likely duration,
number of people affected, revers i bi 1i ty of the impact, and the extent to
which many areas of life were affected: 1) no change, 2) slight change, 3)
moderate change, 4) substantial change, or 5) extreme change. For example, an
extreme impact. would have the following characteristics: it is very likely to
occur, would last for a long time, would be difficult to reverse and would
affect many areas of a person's life. In contrast, an impact described as
slight may be irreversible, but may only affect a few people or alter some
factor that is not highly valued.

The effect rating is contingent upon the value system of
those experi enci ng the impact; the magnitude, durati on, extent, and
probability of impact; and the professional judgment of the analyst.

d. Relocation

The consequences of relocation vary, both on the
individual and community level. Depending on the nature of the relocation and
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on the characteristics of affected individuals and communities, the
consequences of relocation could range from temporary stress to permanent
lifestyle disruption. The impact of relocation depends on two general
conditions: (1) how much change is generated by relocation, and (2) how that
change is interpreted and tolerated by the people who are relocated.

Stress and its manifestations are the primary impacts of
relocation to individuals, families, and communities.

Relocations· would occur at the Fort McDowell Indian
Community (Plan 3) and the Roosevelt Lake communities (Plans 1, 2, 3, 6, 7,
and 9). While impacts at both areas are adverse, relocation of the Fort
McDowell Community assumes an extraordinary adverse dimension because of
characteri sti cs of the community. By compari son, Roosevelt Lake impacts are
less severe; however, they are still rated as Significant Adverse prior to
mitigation.

(1) Fort McDowell Indian Community

Table IV-30 summarizes the impacts and effects of
relocation for the Fort McDowell community, which are discussed below.

(a) Direct and Indirect Impacts of Plan 8 and Plans
1, 2, 6, 7, and 9

The existing conditions at Fort· McDowell reflect
changes in the community that are a result of long-proposed relocation. The
future-without condition will be significantly altered. For example, health
problems resulting from proposed relocation will be reduced and illness rates
will return to normal.

The potential for economic self-sufficiency,
community autonomy, and viability will be higher in the future-without
condition than the present condition. The tribe1s economy will no longer be
stymied by the prospects of impending relocation, and the stature of community
leaders and tribal government will be enhanced because they succeeded in
preventing thecommunity·s relocation.

Identical conditions are predicted to occur with
Plans 1, 2, 6; 7, and 9. It is probable that conditions would be even better
with these plans than with Plan 8 because any future potential for a
Confluence Dam would be eliminated by implementation of these plans.

(b) Direct and Indirect Impacts of Plan 3

The Confluence Dam and Reservoir would inundate
a large portion of Fort McDowell Indian Community lands. Approximately 13,000
acres of the total 25,000 acres owned by the tribe would be acquired by the
Bureau of Recl amati on for the dam and reservoi r. Some 290 members of the
374-member community would be relocated.
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Table IV-:lO

FORT McDOWELL INDIAN COOlUNITY
IMPACTS AND EFFECTS OF RELOCATION

]mpacts and Effects

Social Factors

Individual

1. Changes in physical and mental
health problems

2. Changes in personal autonomy:
(the degree to which individuals
believe they have freedom and
power to control their lives)

3. Satisfaction with way of life

4. The potential for financial
self-sufficiency

~

~ Interpersonal

1. The nature and extensiveness of
family ties and informal
support networks

2. Incidence of family problems
such as divorce, child abuse
and neglect, and alcohol and
drug abuse

Community

1. Community Cohesiveness
(the extent to which a commun
ity is unified with individuals
mutually depending on each
other for support)

2. Community Viability

Plan 8
CAWCS No Ac t ion

Future Without Project

No Relocations
(374 people in affected community)

1. NOrmal incidence of physical and
mental health problems given age
distribution of population

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; highly integrated support
systems within the family and
tribe

2. Normal incidence of family
problems

1. High community cohesion; high levels
of informal support networks

2. High community viability (significant
increase from present condition);
strong community leadership; high
potential for tribal autonomy

Plan 3 .

290 Relocations
(77% of affected population)

1. High incidence of physical and
mental health problems which is
expected to result in increased
mortality rates

2. Extreme decline in levels of
personal autonomy

3. Extreme decrease in satisfaction
with way of life

4. Substantial decrease in potential
for sustained financial self
sufficiency

1. Substantial decrease in extended
family ties and family support
networks

2. Substantial increase in incidence
of family problems such as divorce,
child abuse and neglect, and drug
abuse; moderate incidence of alcohol
abuse

1. Extren~ decrease in community
cohesion. Substantial decline in
number and efficacy of informal
networks

2. Extreme decrease in community
viability; substantial decline in
autonomy (ability to control the
direction of the community) and
in efficacy of tribal leadership;
elimination of trend toward
self-determination

Plans I, 2, 6, 7 and 9

No Relocations

1. There are no impacts because
no individuals are relocated

1. No Impact

1. No impact
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Table IV-30 (Continued)
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Impacts and Effects

Community (Con't)

3. Economic self-sufficiency
(the degree to which a community
isJis not reliant on outside
agencies for economic support);
unemployment rate

4. Potential for sustaining the
Yavapai culture

Conceptual Mitigation

Plan 8
CAWCS No Action

Future Without Project

No Re loca t ions
(374 people in affected community)

3. High potential for increased tribal
economic self-sufficiency; moderate
level of unemployment

4. High potential for sustaining
Yavapai cuI ture

1. NA

Plan 3

290 Relocations
(77% of affected population)

3. Substantial decrease in potential
for tribal economic self-suffi
ciency (increased .dependency on
governmental services); substan
tial increase in unemployment

4. Extreme decrease in potential
to sustain Yavapai culture

1. Relocate the entire community to
gether; do not relocate on an
individual basis

2. Provide the tribe with additional
land equal to or greater in size
than that acquired, and of the high
est quality available which is con
tigous to the reservation boundaries

3. Monetary compensation should cover
all expenditures and new expenses
incurred by the residents as a result
of relocation and should be distrib
uted according to the tribe's wishes

4. Provide. special services to meet
needs that are unique to this
community

5. Initiate a plan that ensures the
participation of the entire commun
ity in all decisions and plans
related to the relocation

6. Provide an accurate, reliable
system for disseminating information
to residents so that they are con
stantly informed about the reloca
tion proceedings; provide a means
by which residents can participate
in the relocation planning

1. NA

Plans 1, 2, 6, 7 and 9

No Relocations



. Impacts and Effects

Table IV-3D (Continued)

Plan 8
CAWCS No Action

Future Without Project
Plan 3 PI ans 1. 2. 6. 7 and 9

N

8

Residual Impacts

1. Residual impacts are those that
cannot be eliminated by mitiga
tion measures

Unmitigated/Mitigated Effects

No Relocations
(374 people in affected community)

1. NA

1. NA

290 Relocations
(77% of affected population)

1. Mitigation could not eliminate
any of the impacts of-relocation
among Fort McDowell residents.
At best it could only slightly
reduce a few of the impacts.

AF/AF

No Relocations

1. None

No Effect



The consequence of this project action would be
a marked increase in stress at both the individual and community level. The
stress that would result from relocation of the Yavapai would be made manifest
in three general ways: physiologically, psychologically, and socioculturally.
Each of the following predicted impacts is a specific manifestation of one of
these three forms of stress.

(i) Increase in Physical and Mental Health Problems:
Following relocation, the Yavapai would experience increased physical and
mental health problems that are expected to result in an increase in the
community's mortality rates. Residents have experienced escalated stress
levels resulting from threats of relocation, and medical utilization rates
have significantly increased as the stress has escalated.

(ii) Extreme Decline in Levels of Autonomy:
Relocation would result in an extreme decline in both personal and tribal
autonomy. For many residents, their opposition to relocation has become the
most critical issue in their lives. If, despite years of activity in which
virtually every resident participated, they failed to prevent the construction
of a Confluence Dam, residents inevitably would feel a sense of defeat. This
defeat would be construed as evidence that they are powerless to protect their
own interests and effect change.

(iii) Substantial Decrease in Potential for
Sustained Economic Self-Sufficiency: Past experience with resettlement
programs indicates that forced relocation for an Indian community does not
improve the financial status of the residents. Almost invariably, monetary
compensation, even including sums that appear quite generous, does not result
in sustained financial security for relocatees and their descendants.

(iv) Decrease in Family Support Systems, Increase in
Family Problems: The severe stress, demoralization, and sense of defeat
experienced by the community would take its toll on family members causing
disturbed family life, depression, anxiety, and a breakdown of family support
systems. The hardships and pressures brought to bear on the family would
result in disorganization within the family structure. The incidence of
family problems such as alcohol and drug abuse, family violence, and child
neglect is expected to increase.

(v) Extreme Decrease in Informal Support Networks
and in Community Cohesiveness: Relocation disrupts social support networks.
Normal behavior patterns are disrupted and people become isolated from each
other as they attempt to cope with the shock of resettlement.

The disruption of support networks would
substantially reduce the cohesiveness of the community. Thl~ cohesiveness is,
in part, a consequence of residents' shared strong attachments to their land
and their belief in their ability to control their lives and sustain the
community. Relocation would disrupt their attachment to the land and cause
residents to lose confidence in themselves and in their leaders. This would
further reduce the cohesiveness of the community.
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(vi) Extreme Decline in Satisfaction With Life:
Residents of Fort McDowell are currently very satisfied with their lives
except for stress caused by threat of relocation. The tribe is making
significant progress toward their goal of self-determination. This would
cease if residents were forced to relocate. Residents virtually all agree
that the vast changes induced by their relocation would be highly undesirable
and would alter those things which are presently most satisfying to them.

. (vii) Extreme Decrease in Community Viability:
Community viability is defined. as the ability of a community to sustain
itself. It is projected that compulsory relocation would result in an extreme
decrease in the viabil ity of the Fort McDowell community, for the following
reasons:

Relocation would have deleterious consequences
for the economy at Fort McDowell.· Unemployment would increase and economic
development activities would be abandoned because, following relocation, the
Fort McDowell community would not have a reliable economic base.

One of the most commonly reported outcomes of
compulsory relocation is the demise of the leadership or local government of
the affected population. Besides losing confidence in their leadership, the
residents would lose confidence in their system of government, for they would
perceive it as inadequate to protect them and meet their most basic needs.

For Fort McDowell residents, the community is
their. tribe; it constitutes an integral part of their cultural identity.
Relocation would disrupt their strong identification with their community
because of the interrelatedness of their culture, community and land.

(viii) Extreme Decrease in Potential to Sustain Yavapai
Culture: The prehistory and history of the Yavapai demonstrates that
culturally and historically they are a people distinct from other groups in
the Southwest.

Relocation would likely result in the
destruction of the culture and society of the Yavapai. Even if the community
would be relocated as a whole, it could take decades fornewties to form. In
a cultural sense, fundamental patterns of social interaction, which are public
displays of cultural behavior, can no longer be carried out after relocation.
Although Yavapai people will survive as will some aspects of the culture,
fundamental subsystems would be irreparably damaged, especially those that
relate to the tribe as a cultural and legal entity, the community in its
relationship to the land, and the people in their social relationships.

(c) Mitigation and Residual Impacts

The conceptual mitigation plan for Fort McDowell
residents is outlined in Table IV-30. The impacts at Fort McDowell would be
severe, irreversible, long lasting, and would affect every member of the
tribe. While some mitigation may be possible, it would not significantly
reduce the effects of relocation impacts.
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One impact that could be partially mitigated is
the breakdown of extended fami ly and soci a1 networks. Enough 1and coul d be
provided for the entire community to dupl icate existing spatial housing
patterns. Such an arrangement would have less of an impact than dispersing
family and neighborhood networks, providing that residents were in good mental
and physical health. Clearly, money would not mitigate any of the social
impacts described here; money would, however, be paid to the tribe in
compensation for land required by the project. Many members of the tribe have

-expressed concern for the consequences of an influx of large sums of money to
people not experienced or trained to invest it.

Since mitigation does little to reduce the
impacts of relocation on Fort McDowell residents, residual impacts remain
virtually the same as unmitigated impacts. The mitigated effect remains the
same, Adverse Flag.

(2) Roosevelt Lake Communities

The impacts and effects of re1ocat i on for Roosevelt
Lake area residents are summarized in Table IV-31.

(a) Direct and Indirect Impacts of Plan 8

In the future-without condition for Roosevelt
Lake communities, few changes in population numbers and characteristics are
expected from the existing condition. This is because little private land
remains available in the area, and residents do not want increased
development. The proportion of full-time residents, however, will increase as
individual lots are developed and housing structures are made more permanent.

(b) Direct and Indirect Impacts of Plans 1, 2, 3, 6,
7, and 9

With all action plans (Plans 1, 2,3, 6, 7, and
9) Roosevelt Dam would be modified or a new dam built, creating a larger
reservoir than currently exists. Land would be acquired by the Bureau of
Reclamation for the larger reservoir, and homes and businesses within the
take-line would be relocated.

As a result of differences among action plans,
the number of people relocated at Roosevelt Lake would vary; however, the
general impacts would be the same because of the similarity in the communities
that would be affected. In the following sections, these general impacts are
first described, and then the differences in the affected communities of
Rockhouse Farm, Roosevelt Lake Estates, North Bay Estates, and Roosevelt
Gardens East are discussed.

(i) General Impacts at Roosevelt Lake:
Relocation would be stressful for Roosevelt Lake residents and would require
considerable adjustment for them. Many residents are older and live on fixed
incomes. Since prlvate land is no longer available in the immediate vicinity,
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Table IV-3l

ROOSEVELT LAKE AREA
AGGREGATED IMPACTS AND EFFECTS OF RELOCATION

Impacts and Effects

Social Factors

Individual

Plan 8
CAWCS No Action

Future Without Project

No Relocations
(596 people in affected communities)

Plan 2

247 Relocations
(40% of affected population)

Plans 1, 3, 6, 7 and 9

347 Relocations
(58% of total population)

N
o....

1.

2.

3.

4.

Changes in phys ical snd mental 1.
health problems

Changes in personal autonomy 2.
(the degree to which individuals
believe they have freedom and
power to control their· lives)

Satisfaction with way of life 3.

The potential for financial aelf- 4.
sufficiency

Interpersonal

Normal incidence of physcial and
mental health problema given age
distribution of population

High levels of personal autonomy

High satisfaction with way of life

High potential for financial self
sufficiency

1.

2.

3.

4.

Slight increase in physical and
mental health problems resulting
from increased stress

Substantial decrease in personal
autonomy

Substantial decrease in satisfac
tion with way of life

Moderate reduction in potential
for self-sufficiency

1.

2.

3.

4.

Slight increase in physical
and mental health problems
resulting from increased
stress

Substantial decrease in
personal autonomy

Substantial decrease in satis
faction with way of life

Moderate reduction in poten
tial for self-sufficiency

1. The nature and extensiveness of
family ties and informal
support networks

Community

1. Low levels of informal support
networks in all communities except
Roosevelt Gardens; at Roosevelt
Gardens moderately developed informal
support networks. Family interaction
primarily within nuclear family at
all locations

1. Slight decrease in informal
support networks among family
and friends

1. Moderate decrease in informal
support networks. Slight
decrease in informal inter
actions between households

1. Community Cohesiveness
(the extent to which a commun
ity is unified with individuals
mutually depending on each
other for support. A cohesive
community is characterized by
extensive informal support
networks, frequent personal
interaction, and by strong
personal identification of
residents with the community
as a whole)

2. Community Viability
(the ability of a community
to sustain itself)

1. Low to moderate community cohesion 1.
in all communities except Roosevelt
Gardens; high community cohesion
at Roosevelt Gardens (formal social
organization emerges on temporary basis
to meet needs and respond to immediate
problema). Low level community organi
zation on day to day basis. (Emphasis
on individuality more than community)

2. Community development likely to 2.
remain at present low level which is
adequate to sustain viability.
Moderate potential for sustained
community viability at area level

Slight decrease in community
cohesion and social organization

Moderate decrease in potential
for sustained community viability

1.

2.

Moderate decrease in
community COhesion and sli~ht

decrease in social organiza
tion

Substantial decrease '"
potential for sustained
community viability
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Table IV-31 (Continued)
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N
o
CJ1

Impacts and Effects

Conceptual Mitigation

1. NA

Plan 8
CAWCS No Action

Future Without Project
Plan 2

1. Relocate only those people who
live within the area likely to be
inundated more than once in 200
years, but not within the larger
IDF area; provide low-cost flood
insurance to people residing in
the IDF area

Plans 1, 3, 6, 7 and 9

1. Relocate only those 50 people
who live within the confines
of the 200-year flood pool,
with no relocation of people
in the IDF area

2. Provide low-cos t flood
insurance to people in the
IDF area

3. Provide Forest Service
land in the Roosevelt Lake
area bordering Roosevelt Lake
Estates for relocations,
allowing enough space so
neighbors may relocate near
each other if they wish.

4. Provide monetary compensation
for all relocation expenses
incurred by residents

5. Provide special services to
meet needs that are unique to
these communities

6. Provide an accurate and
reliable system for
disseminating information
to residents so that they
are constantly informed about
relocation proceedings;
provide a means by which
residents can participate in
the relocation planning
process



Impacts and Effects

Res idual Impac ts

Table IV-31 (Continued)

Plan 8
CAWCS No Action

Future Without Project
Plan 2 Plans I, 3, 6, 7 and 9

1. Residual impacts are those that
cannot be eliminated by mitiga
tion measures

Unmitigated/Mitigated Effects

N
oa-

1. NA

1. NA

1. None. If mitigation measures
are implemented no people will
be relocated

SA/No Effect

1. 50 individuals reside below
elevation 2,173 feet at
Roosevelt Lake Estates and
would require relocation
with mitigation. These
individuals would experi
ence slight levels of
stress and inconvenience if
relocated within the com
munity and awarded equitah:.
compensation

SA/I

\
I



relocation could force many to leave the area. If residents could no longer
maintain the same lifestyle elsewhere, the change in their lives would be both
significant and disruptive.

Stress levels would be limited, to some extent,
because there is not a high degree of consensus among residents regarding
their expectations about relocation. None of the residents want to be
relocated, but some feel they could adjust quite easily to relocation. Some
residents· believe that relocation would undermine their ability to live as
they desire, while other think relocation would not change much in their
lives.

If forced to move, residents would be very upset
and disappointed; however, they would not construe their relocation as a
personal defeat and would not be likely to internalize feelings of
helplessness or failure which would reduce their abil ity to cope with the
stress.

Since community cohesiveness, formal
organization, and community viability are generally at low or moderate levels,
relocation would not significantly reduce these factors even if it results in
the dissolution of the community, as with Rockhouse Farm or North Bay Estates.

The aggregate impact to Roosevelt Lake residents
is displayed in Table IV-31. The unmitigated effect has been evaluated as
Significant Adverse. The severity of the impact stems from residents· strong
desire to remain in the area, the problems associated with moving and
re-establishing a home, financial considerations, and relocating large
proportions of, or in some cases, entire communities. Differences among the
effected communities are described below.

(ii) Rockhouse Farm: All of the 47 residents of
Rockhouse Farm would be required to relocate with all action plans. The
residents (except the owners of the mobile home park) rent their trailer lots;
most rent their mobile homes or trailers as well. The degree of change caused
by relocation of this community would not be great.

(iii) Roosevelt Lake Estates: Approximately 125
people would be relocated from Roosevelt Lake Estates with Plan 2; 175 people
would be relocated with Plans 1, 3, 6, 7, and 9. A total of 359 people live
in the Estates. The Estates residents own their own property. Since no
private property remains available near the lake, those who are relocated
would have to leave the area. This would disperse the community, disrupt
interpersonal relationships, and substantially reduce individuals· feelings of
satisfaction and autonomy.

(iv) North Bay Estates: All of the 60 residents of
North Bay Estates would be relocated with all the action plans. About
two-thirds of North Bay Estates residents live there only part-time. As a
result, the community is not highly cohesive or well developed and community
level impacts are minimal. However, individual level impacts would result in
significant change for people who would be relocated.
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(v) Roosevelt Gardens East: Fifteen people would be
relocated as a result of Plan Z. Most of these are part-time residents, so
impacts on all levels would not be great. Since private land near the lake is
no longer available, residents would have to leave the area. With Plans 1, 3,
6, and 7, about one-third of the residents would have to releoate, and impacts
would be more adverse.

(vi) Impacts to Roosevelt Lake Area Business: The
-Lakeview Marina on the east side of the lake would be relocated with all
action plans. The marina is the only boat launching ramp of its kind at
Roosevelt lake and includes a small store equipped with supplies. The
Rockhouse Farm store and trailer park, also on the east side of the lake,
would require relocation with all action plans. One ranch, located on the
west of the lake in Roosevelt Gardens East, would be relocated with all action
plans. Other lands used by ranches for grazing cattle on both sides of the
lake would be inundated with any increase in the lake's elevation.

Area businesses would experience a decrease in
sales and profits if nearby communities are relocated. Recreational
facilities would experience a temporary loss in income, with long-term
prospects of profitability increasing because of greater recreational use of
the lake. The Punkin Center School would have a decrease in enrollment if
residents are relocated out of the area.

(c) Mitigation and Residual Impacts

The conceptual mitigation plan for Roosevelt
Lake relocationS focuses on not relocating people from ares where the
probability of reservoir inundation is very low; in all plans, mitigation
would consist of not relocating people from the IDF area. Other provisions of
the conceptual mitigation plan are presented in Table IV-30.

With mitigation, the severity of the impacts
would be greatly reduced in Plans 1, 3, 6, 7,and 9 resulting in an
insignificant effect. The 90 families still requiring relcoation with
mitigation (those who live at elevations below 2,173 feet) live near the
northern boundary of Roosevelt Lake Estates, close to the lake. About half of
these are part-time residents, many of whom are planning to retire in the
community. Since it is possible to compensate for financial losses, to
provide l~nd in the area so that residents can retain the same lifestyle, and
to provide moving services, the impacts of relocation for these 90 families
can be significantly reduced. If these individuals can be relocated to higher
Forest Servi ce 1and adjacent to the community and compensated for all expenses
incurred as a result of their move, all' impacts would be virtually eliminated.

Mitigation for Plan 2 would eliminate all
impacts because there would be no relocations.

(3) KARanch (Cliff Dam)

Relocation would occur at the Cliff site under all
action plans except Plan 9. The impacts and effects of relocation at the KA
Ranch within the Cliff site area are summarized in Table IV-32. The
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Impacts and Effects

Soc ial Fac tors

Individual

1. Changes in physical and mental
health problems

2. Changes in personal autonomy
(the degree to which individuals
believe they have freedom and
power to control their lives)

3. Satisfaction with way of life

4. The potential for financial self~

sufficiency

Interpersonal

1. The nature and extensiveness of
family ties and informal
support networks

Conceptual Mitigation

e
Table IV-32

CLIFF SITE (RA RANCH)
IMPACTS AND EFFECTS OF RELOCATION

Plan 8 and Plan 9
CAWCS No Action

Future Without Project

No Relocations
(16 people reside at the ranch)

1. Normal incidence of physical and mental
heal th problems

2. High levels of personal autonomy

3. High satisfaction with way of life

4. High potential for financial self
sufficiency

1. High levels of informal support
networks among familial households

1. NA

e

Plans 1, 2, 3, 6, and 7

16 Relocations
(100% of total population)

1. No change in incidence of physical
and mental health problems

2. Slight decrease in personal
autonomy

3. Slight decrease in satisfaction
with way of life

4. Moderate reduction in potential for
se 1£-suff iciency

1. No impact

1. Monetary compensation should
cover all expenditures and new
expenses incurred by the residents
as a result of relocation

2. Attempt to replace patented land
owned by residents with equivalent
acreage in region with potential for
adjacent grazing lease land and
sufficient water rights to grow feed
for cattle operation

3. Provide an accurate, reliable system
for disseminating information to
relocatees so that they are constantly
informed about the relocation pro
ceedings
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Impacts and Effects

Residual Impacts

1. Residual Impacts are those that
cannot be eliminated by mitigation
measures

Unmitigated/MitigatedEffects

1. NA

1. NA

Table IV-32 Continued)

Plan 8 and Plan 9
CAWCS No Ac don

Future Without Project
Plans 1, 2, 3, 6, and 7

1. Mitigation procedures would lessen
the stress and financial probl"ms
associated with relocation, althoug
residents would experience minor
stress and inconvenience while
relocations take place.
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unmitigated impacts at the KA Ranch stem mostly from financial considerations
and from the residents' desire to live in the area. ~1itigation, based or
monetary compensation and providing equivalent alternate land, could reduce
the impacts. The impacts are described as slight because of the small number
of people involved (16 people) and steps the family has taken to remain
together in the area. The current owners of the ranch have recently pruchased
another ranching operation in the area and plan to relocate together.

e. Flood Damage Reduction

This section described the social impacts and effects of
flood damage reduction. Impacts and effects of alternative plans, including
no action, are described in Tables IV-33, IV-34, and IV-35. Alternative plans
are associated with three floodflow levels. Plan 8 (no action) does not
provide flood control. Plan 2 provides control of the 200':'year flood (275,000
cfs) to 157,000 cfs at Sky Harbor Airport. Plans 1, 3, 6, and 7 control the
200-year flood to between 70,000 and 92,000 cfs at the airport. Plan 9
controls the 200 year flood to 215,000 cfs.

(1) Types of Flood Damage Reduction Impacts

Each of the alternative
analyzed according to two level s of measurement:
individual level of analysis describes the direct
the area level described the indirect effects.

flood control plans are
individual and area. The
effects of flooding while

The direct impacts of flood control are the reduction
or el imination of conditions experienced by individuals as a result of
property inundation during and following a flood. These conditions include
changes in physical and mental health, financial capacity, and life
satisfication. Indirect impacts are the reduction or el imination of threats
to area-wide public safety and welfare during and following a flood. These
threats are contingent upon the degree of breakdown experiencp.d by a
particular area's physical infrastructure and public safety organizations.
Area 1evel impacts are assessed according to organi zationa 1 characteri sti cs
peculiar to the CAWCS study area. These include disruptions in automobile,
air, and rail transportation; public utilities; telE'communication; public
safety response organizations; business operations; tourism; and communities
inundated as they relate to public safety and welfare. One added impact of
flood control is the additional land available for development as a result of
reduced flood flows.

The degree of individual and area wide disruption in
a flooding disaster varies; it depends largely upon the suddenness, duration
and intensity of a particular flood event. Historic flooding events are used
to characterize the type of impacts caused by floods in central Arizona.

(2) Direct and Indirect Impacts of Plan 8

Future social conditions without flood control are
assumed to be conditions in the event of a 200-year flood by the year 2000.
In the CAWCS study area, the 200-year flood is defined as a flow of 275,000
cfs as measured at Sky Harbor International Airport. Projection of the year
2000 population for the Salt-Gila flood inundation area 46,560. This number
is slightly less than 2 percent of the projected Maricopa County population of
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TABLE IV-33

FLOOD DAMAGE REDUCTION IMPACTS OF PLANS 1, 3, 6 and 7
CONTROL OF 200-YEAR FLOOD TO FLOW OF 70,000 TO 92,000 cfs

Condition

Individual Level Factors

(1) Physical and Mental Health

N......
N

(2) Net Disaster Losses

)

200-Year Flood
(275,000 cfs)

(Plan 8)

Potential for inundation
area impacting of 46,560
individuals in year
2000. High probability
for large number of flood
related deaths. Widespread
potential for physical
injury, illness, and
severe stress for'
flood victims. High
levels of disorganized
(panic) activity.

Projected $87,292,000 in
residential property damages
in year 2000; majority of
46,560 individuals directly
affected in low-to-moderate
income brackets. Majority

Flood Level Between
70,000 and 92,000 cfs

(Plans 1,3,6,7)

Potential for inundation
area impacting less than
100 individuals in year
2000. Noflood-related
deaths anticipated.
Potential for physical
injury and illness for
less than 100 individuals.
Low levels of disorganized
(panic) activity.

Projected $602,000 in
residential property damage
in year 2000. Majority of
(100 individuals affected
low-to-moderate income
sequential flooding disaster

Impact

Elimination of potential
for inundation area fmpacte
>46,460 individuals.
Elimination of high
probability of large
number of flood-related
deaths. Potential for
physical injury and ill
ness and severe stress
eliminated for >46,460
individuals. Substantial
reduction of potential
for disorganized (panic)
activity.

Reduction of $86,690,000
in residential property
damage by year 2000;
maj ori ty of directly
affected individuals in
low-to-moderate income

)
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TABLE IV-33 (Continued)

e

Condition
200-Year Flood

(275,000 cfs)
(Plan 8)

Flood Level Between
70,000 and 92,000 cfs

(Plans 1,3,6,7)
Impact

Individual Level Factors (Continued)

N
I-'
W

(3) Lifestyle Disruption

of flood victims required to
obtain loans or use personal
savings to make repairs to
property.

Temporary lifestyle disrup
tion for 46,560 individuals
subject to inundation by
floodwaters. Long and
debilitating cleanup for
many months; lost work and
school time. Permanent
changes in lifestyle for
majority of 525 sequential
disaster victims in Holly
Acres subdivision.

victims. Majority of (100
individuals inundated re
quired to obtain loans or
use personal savings to
make repairs to property.

Temporary lifestyle disrup
tion for (100 individuals
subject to inundation; per
manent lifestyle disruption
for majority of (100 sequen
tial disaster victims in
Holly Acres.

brackets. Extreme reduc
tion of potential for
loans and depletion of
personal savings for
property repairs by
majority of >46,460
individuals.

Extreme reduction of
lifestyle disruption.
Elimination of disrup
tions for >46,460
individuals. Elimina
tion of lost work and
school time for >46,460
individuals.



TABLE IV-33 (Continued)

N
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Condition

Area Level Factors

(1) Transportation Disruptions

- Automobile

- Ai r and Rail

200-Year Flood
(275,000 cfs)

(Plan 8)

Damages to roads and bridges
projected to be $15,800,000
by year 2000. 0-1 river
crossings operable. Trans
portation delay costs pro
jected to be $39,694,000 by
year 2000. High levels of
stress experienced by area
motorists due to traffic
delays and hazardous driving
conditions. Many unable to
cross floodplain area.

Damages to airport facili
ties and railroad tracks
and yard projected to be
$7,021,000 by year 2000.
Major delays in air service
for 2 days beyond peak flow.
Repairs would require 3
months to complete.
)$500,000 in damages to
airport channel clearing
project.

I

Flood Level Between
70,000 and 92,000 cfs

(Plans 1,3,6,7)

15 bridge crossings remain
operable. Closure of dip
crossings. Damages to
roads and bridges totalling
<$5,000,000. No signifi
cant delays in transporta
tion by the year 2000.

No damage to air and rail
transportation facilities.
Minor damage may occur to
airport channel clearing
project.

Impact

14-15 bridge crossings
maintained. Substantial
reduction of costs of
damages to bridges and
roads <)$10,800,000).
Elimination of signifi
cant transportation
disruptions.

Elimination of $7,021,00(
in damage costs and
reduction of damages to
airport channel clearing
project by year 2000.

\
J
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TABLE IV-33 (Continued)

e

N......
U1

Condition

Area Level Factors (Continued)

(2) Public Utilities

(3) Communication

(4) Business Community

200-Year Flood
(275,000 cfs)

(Plan 8)

Damages totalling $6,400,000
to electrical transmission
towers and power lines:
repairs would take 2 months
to complete. No blackout
expected. )$275,000 in
damages to sewage and waste
water treatment plants.
Damages to active landfills
cannot be quantified at the
present time.

Temporary delays in tele
phone service. Major delays
in delivery schedules of
newspapers, mail, and other
subscription services.

Damages totalling
$68,713,000; combined
both short and long
term revenue losses
costs could be in
excess of $150 million

Flood Level Between
70,000 and 92,000 cfs

(plans 1,3,6,7)

Damages to electrical trans
mission towers and power
lines would be well below
$1 million. Insignificant
damages to sewage and waste
water treatment plants.
Damages to active landfills
cannot be quant~fied at the
present time.

Possibility of delays in
telephone service for
some. No delays in
delivery schedules of
newspapers, mail and
other subscription
services.

Damages totalling
$6,194,000; Majority
of damages occurring
to sand and gravel
operations.

Impact

Substantial reduction of
damages to electrical
transmission towers
and power lines
()$5,400,000). Substan
tial reduction of dam
ages to sewage and
wastewater treatment
plants and active land
fills.

Elimination of djsruption
in delivery service of
published material
(mail, newspaper.s, etc.).
Substantial reduction in
disruption of phone
service.

Reduction of $62,519,000
in damages. Elimination
of lost revenues due to
transportation disruptions



TABLE IV_33 (Continued)

I
I

Condition

Area Level Factors (Continued)

(5) Tourism

200-Year Flood
(275,000 cfs)

(Plan 8)

Short- and long-term losses
due to forced cancellations
of trips and adverse
publicity.

Flood Level Between
70,000 and 92,000 cfs

(Plans 1,3,6,7)

No significant disruption
in tourist trade.

Impact

Substantial reduction of
short- and long-term
losses due to cancella
tions of trips and
adverse publicity.

N.....
O"l

(6)

(7)

Public Safety

Communities Subject
to Inundation

Civil defense warning system
fully activated. Emergency
aid required from outside of
metropolitan area. Emergency
costs of $1,109,000. Lack
of emergency personnel to
carry out all door-to-door
warnings.

Mesa, Tempe, Phoenix, SRPMIC,
GRIC, Buckeye, Holly Acres.
Breakdowns in established
informal support networks
and community cohesion for
7 communities.

Although no accurate
estimate exists for
emergency costs in a
flood of this level,
it is estimated that
costs would be below
$60,000.

Less than 100 individuals
residing in the subdivision
of Holly Acres could be
inundated by floods below
100,000 cfs. Major break
downs in informal support
networks and community
cohesion would not be
anticipated.

Reduction of <$1,049,000
in emergency costs.
Elimination of needed
aid from outside of the
Phoenix metropolitan
area.

Elimination of residen
tial property damage and
breakdowns in informal
support networks and
community cohesion for
>46,460 individuals in
7 communities (Mesa,
Tempe, Phoenix, SRPMIC,
GRIC, Buckeye, Holly
Acres) •
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TABLE IV-33 (Continued)

e

Condition

Area Level Factors (Continued)

200-Year Flood
(275,000 cfs)

(Plan 8)

Flood Level Between
70,000 and 92,000 cfs

(Plans 1,3,6,7)
Impact

N
I-'
-.J

(8) Additional Land Use No additional land available. Approximately 3,563 addi
tional acres available for
higher urban uses. Valued
at $107,311,000 by year
2000.

Additional 3,563 acres
available for higher
urban uses. Valued at
$107,311,000 by year
2000.



TABLE IV-34

FLOOD DAMAGE REDUCTION IMPACTS OF PLAN 2
CONTROL OF 200-YEAR FLOOD TO FLOW OF 157,000 CFS

N......
OJ

Condition

Individual Level Factors

(1) Physical and Mental Health

(2) Net Disaster Losses

)

200-Year Flood
(275,000 cfs)

(Plan 8)

Potential for 'inundation for
46,560 individuals in year
2000. High probability for
large numbers of flood
related deaths. Widespread
potential for physical
injuries and illness and
severe stress for inundated
flood victims. High levels
of disorganized (panic)
activity.

Projected $87,292,000 in
residential property damage
in year 2000; majority of
46,560 people directly .
affected are in low-to-mo~

erate income brackets.

Flood Level of
157,000 ds

(Plan 2)

Potential for inundation for
approximately 525 individuals
by the year 2000. Low prob~

ability for large numbers of
flood-related deaths. Po
tential for physical in
jury and illness and severe
stress for 525 individuals.
Low levels of disorganized

'(panic) activity.

Projected $5,684,OOO,in
residential-property damage
in year 2000. Majority of
525 individuals affected
are low-to-moderate income
sequential flooding disaster

Impact

Elimination of potential
for inundation for
approximately 46,035'
individuals in year
2000. ~~derate decrease
in probability for large
number of flood-related
deaths. Elimination of
potential for physical
injury and illness and
severe stress for 46,035
individuals. Substantia
reduction ,in potential
for disorganized (panic)
activity.

Reductions of projected
$81,608,000 in residen
tial property damage by
year 2000; majority of
directly affect individ
uals are in low-to-
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TABLE IV-34 (Continued)

e

Condition
200-Year Flood

(275,000cfs)
(Plan 8)

Flood Level of
157,000 cfs

(Pla1l" 2)
Impact

Individual Level Factors (Continued)

majority of inundated floQd
victims required to obtain
loans or use personal sav
ings to make repairs to
property.

. victims; majority of 525
inundated individuals

. required to obtain loans. or
use personal savings to make
repairs to property.

moderate income brackets.
Elimination of potential
for loans ~nd. depletion
of personal saving for
property repairs for
46,035 individu~ls.

(3) Lifestyle Disruption

N......
\.0

Temporary lifestyle disrup
tion for 46,560 individuals
subject to inundation by
floodwaters. Long and de
bilitatingc1eanup for many
months. Lost work and
school time. Permanent
changes in lifestyle for
majority of 525 sequential
disaster victims in Holly
Acres.

Temporary lifestyle disrup
tions for 525 individuals
inundated; permanent life
style disruption for many
of 525 sequential disaster
victims in Holly A~res.

Lost work and school time
for inundated individuals.

Substantial reduction of
lifestyle disruption.
Elimination.of disrup
tion for 46,035indi
viduals. Elimination
of lost work and school
time for 46,035 indi
viduals.



TABLE IV-34 (Continued)

N
N
a

Condition

Area Level Factors

(1) Transportation Disruptions

- Automobile

Air and Rail

200-Year Flood
(275,000 cfs)

(Plan 8)

Damages to roads and bridges
projected to be $15,800,000
by year 2000. 0-1 river
crossings operable. Trans
portation delay costs pro
jected to be $39,694,000 by
year 2000. High levels of
stress experienced by area
motorists due to traffic
delays and hazardous driving
conditions. Many unable to
cross floodplain area.

Damages to airport facili
ties and railroad tracks and
yard projected to be
$7,021,000 by year 2000.
Major delays in air service
for 2 days beyond peak flow.
Repairs would require 3
months to complete.
>$500,000 damage to airport
channel clearing project.

)

Flood Level of
157,000 cfs
(Plan 2)

15 river crossings oper
able. Damages to roads
and bridge crossings
totalling >$5,000,000.
Closure of all dip cross
ings. Transportation delay
costs considered to be in
significant with new bridge
crossings in place. Low
levels of stress experienced
by area motorists due to
minor transportation delays
(i.e. added driving dis
tances to cross floodplain).

No damage to air and rail
transportation facilities in
year 2000. No delays in
service. Approximately
$500,000 in damage to air
port channel clearing
project.

Impact

Substantial reduction of
damages to bridges and
roads as a result' of
flooding «$10,800,000).
Substantial reduction of
transportation delay
costs. Elimination of
stress associated with
long waits to cross
floodplain area.

Elimination of $7~021tOOO

in damages to airport
facilities and railroad
tracks and yards by year
2000. Elimdnation of
service disruptions.

)
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TABLE IV-34 (Continued)

e

Condition

Area Level Factors (Continued)

(2) Public Utilities

N
N......

(3) Communication

200-Year Flood
(275,000 cfs)

(Plan 8)

Damages totalling $6,400,000
to electrical transmission
towers and power lines;
repairs would take 2 months
to complete. No blackout
expected. $275,000 in .
damages to sewage and was~e

water treatment plants.
Damages to active landfills
cannot be quantified at the
present time.

Temporary delays in tele
phone service. Major delays.
in delivery schedules of
newspaper, mail, and other
subscription services.

Flood Level of
157,000 cfs
(Plan 2)

Damages totalling approxi
mately $1,500,000 to elec
trical transmission towers
and power lines. Approxi
mately $80,000 in damages to
sewage and wastewater treat
ment plants (majority at
Buckeye Plant). Damages to
active landfills cannot be
quantified at the present
time •

No delays in delivery
schedules of newspapers,
mail, and other subscription
services. Temporary delays
in telephone service in
some areas. Damage costs
cannot be quantified at the
present time.

Impact

Substantial reduction of
damages to electrical
transmission towers and
power lines ($4,900,000).'
Reduction of $195,000 in
damages to sewage and
wastewater treatment
plants. Substantial
reduction of damages to
active landfills.

Elimination of delays in
scheduled deliveries of
subscription services
(i.e., newspapers~ mail,
etc.), due to reduction
of transportation dis
ruptions. Substantial
reduction in number of
telephone service
disruptions.



TABLE IV- 34 (Continued)

N
N
f"0

Condition

Area Level Factors (Continued)

(4) Business Community

(5) . Tourism

200-Year Flood
(275 t OOO cfs)

(Plan 8)

Damages totalling
$68 t 713 t OOO; combin~d

with both short ~nd

long term revenue losses
costs could be in excess
of $150 million.

Short- and long-term losses
due to forced cancellations
of trips and adverse
publicity.

Flood Level of
157 t OOO cfs

(Plan 2)

Damages totalling $6 t 977 t OOO.
Majority of damages to sand
and gravel operations.

No significant disruption
in tourist trade.

Impact

Reduction of $61 t 736 t OOO
in damages to business
community. Substantial
reduction of damages to
sand and gravel
operations.

Substantial reduction of
short- and long-term
losses due to cancella
tions of trips and
adverse publicity.

(6) Public· Safety Civil defense warning system
fully activated. Emergency
aid required from outside of
metropolitan area. Emergency
costs of $l t l09 t OOO. Lack of
emergency personnel to carry
out all door-to-door warnings.

)

Civil defense warning sys
tem fully activated. Emer
gency costs in excess of
$505 t ooo.{a) No aid required
from outside of metropolitan
area.

Reduction of approxi
mately $604.000 in. costs
of emergency aid. Elim
ination of needed aid
from outside of the
Phoenix metropolitan
area.

)
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TABLE IV- % (Continued)

e

Condition

Area Level Factors (Continued)

200-Year Flood
(275,000 cfs)

(Plan 8)

Flood Level of
157,000 cfs

(Plan 2)
Impact

N
N
W

'(7) Communities Inundated Mesa, Tempe, Phoenix, S~IC,.

GRIC, Buckeye, Holly Acres.
Breakdowns in established
informal support networks
and community cohesion for 7
communities.

Phoenix, Holly Acres.
Breakdowns in established
informal support networks
and community cohesion for
2 communities (approxi
mately) 525 individuals.

Elimination of residen
tial property damage in
5 communit~es (Hesa, Temp,
Phoenix, SRPMIC,ORIC,
Buckeye); elimina~ion of
damage for. approximately
46,035 individual~.

Damages continue to
occur in Phoenix(b) and
Holly Acres.

(8) Additional Land Use No addi tionaI land available
for development.

·2,248 acres available
for higher urban uses.
Value for year 2000 is
$66,026,000.

2,248 additional acres
available for higher
urban uses. Value for
year 2000 is $66,026,000.



TABLE IV-35

FLOOD DAMAGE REDUCTION IMPACTS OF PLAN 9
CONTROL OF 200-YEAR FLOOD TO FLOW OF 215.000 CFS

Condition

Individual Level Factors

200-Year Flood
(275,000 cfs)

(Plan 8)

Flood Level of
215,000 cfs

(Plan 9)'
Impact

N
N
-+::>

(1)

(2)

Physical and Mental Health

Net Disaster Losses

Potential for inundation for
46,560 individuals in year
2000. High probability for
large numbers of flood
related deaths. Widespread
potential for physical
injuries and illness and
severe stress for inundated
flood victims. High levels
of disorganized (panic)
activity.

Projected $87,292,000 in
residential property damage
in year 2000; majority of
46,560 people directly
affected are in low-to-mod
erate income brackets.

Potential for inundation for
>525 individuals by the year
2000. Low probability for
large numbel13 of flood-related
deaths. Potential for phy
sical injury and severe
stress among >525 individ
uals. Moderate levels of
disorganized (panic)
activity.

Projected $18,954,000 in
residential property damages
by the year 2000. Majority
of >525 individuals directly
affected in low-to-moderate
income brackets. Majority
of >525 potential flood vic
tims required to obtain loans
or deplete personal savings
to make repairs to property.

Elimination of potential
for inundation for
approximately 46,035
individuals in year
2000. Moderate decrease
in probability for large
number of flood~related

deaths. Elimination of
potential for physical
injury and illness and
severe stress for 46,035
individuals. Substantial
reduction in potential
for disorganized (panic)
activity.

Reductions of projected
$81,608,000 in residen
tial property damage by
year 2000; majority of
directly affect individ
uals are in low-to-
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TABLE IV-35 (Continued)

e

Condition
200-Year Flood

(275,000 cfs)
(Plan 8)

Flood Level of
215,000 cfs

(Plan 9)
Impact

Individual Level Factors (Continued)

majority of inundated flood
victims required to obtain
loans or use personal sav
ings to make repairs to
property.

moderate income brackets.
Elimination of potential
for loans and depletion
of personal saving for
property repairs for
<46,035 individuals.

~ (3) Lifestyle Disruption
(J1

Temporary lifestyle disrup
tion for 46,560 individuals
subject to inundation by
floodwaters. Long and de
bilitating cleanup for many
months. Lost work and
school time. Permanent
changes in lifestyle for
majority of 525 sequential
disaster victims in Holly
Acres.

Temporary lifestyle disrup
tion for >525 individuals.
Long and debilitating clean
up. Permanent changes in
lifestyle for many of >525
individuals, some of whom
are sequential disaster vic
tims. Lost work and school
time for >525 individuals.

Substantial reduction of
lifestyle disruption.
Elimination of disrup
tion for (46,035 indi
viduals. Elimination
of lost work and school
time for <46,035 indi
viduals.



TABLE IV-3~ (Continued)

N
N
Q")

Condition

Area Level Factors

(1) Transportation Disruptions

- Automobile

- Air and Rail

200-Year Flood
(275,000 cfs)

(Plan 8)

Damages to roads and bridges
projected to be $15,800,000
by year 2000. 0-1 river
crossings operable. Trans
portation delay costs pro
jected to be $39,694,000 by
year 2000. High levels of
stress experienced by area
motorists due to traffic
delays and hazardous driving
conditions. Many unable to
cross floodplain area.

Damages to airport facili
ties and railroad tracks and
yard projected to be
$7,021,000 by year 2000.
Major delays in air service
for 2 days beyond peak flow.
Repairs would require 3
months to complete.
>$500,000 damage to airport
channel clearing project.

Flood Level of
215,000 cfs

(Plan 9)

Damages to roads and bridges
projected to be $9,100,000
by year 2000. Three river
crossings operable. Trans
portation delay costs pro
jected to be $36,693,000 by
year 2000. High levels of
stress experienced by area
motorists due to delays and
hazardous driving conditions.

No damages to air and rail
transportation facilities
projected for year 2000.
No delays in service.
)$500,000 damage to airport
channel clearing project.

Impact

Substantial reduction of
damages to bridges and
roads as a result of
flooding «$6,700,000).
Substantial reduction of
transportation delay
costs.

Elimination of $7,021,000
in damages to airport
facilities and railroad
tracks and yards by year
2000. Elimination of
service disruptions.
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TABLE IV~35 (Continued)

e

N
N
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Condition

Area Level Factors (Continued)

(2) Public Utilities

(3) Communication

200-Year Flood
(275,000 cfs)

(Plan 8)

Damages totalling $6,400,000
to electrical transmission
towers and power lines;
repairs would take 2 months
to complete. No blackout
expected. $275,000 in
damages to sewage and waste
water treatment plants.
Damages to active landfills
cannot be quantified at the
present time.

Temporary delays in tele
phone service. Major delays
in delivery schedules of
newspaper, mail, and other
subscription services.

Flood Level of
215,000 cfs

(Plan 9)

Damages totalling approxi
mately $4,800,000 to elec
trical transmission towers
and power lines;·)$135,000
in damages to sewage and
wastewater treatment plants.
Damages to active landfills
nonquantifiab1e at present
time.

Major delays in delivery
schedules of newspapers,
mail, and other subscrip
tion services. Temporary
delays in telephone service
in some areas. Unable to
quantify damages at present
time.

Impact

Reduction of damages to
electrical transmission
towers and power lines
($1,600,000). Reduction
of <$140,000 in damages
to sewage and wastewater
treatment plants.'
Potential reduction of
damages to active
landfills.

Minimal reduction,in
delays in scheduled
deliveries of newspapers,
mail and other subscrip
tion services. Potential
slight reduction in
number of disruptions to
telephone service.



TABLE IV-35 (Continued)

Condition

Area Level Factors (Continued)

200-Year Flood
(275,000 cfs)

(Plan 8)

Flood Level of
215,000 cfs

(Plan 9)
Impact

N
N
co

(4) Business Community

(5) Tourism

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

Short- and long-term losses
due to forced cancellations
of trips and adverse
publicity.

Damages totalling $2l,76l,000.Reduction of $46,952,000
Majority of damages to sand in damages to business
and gravel operations. Lost community.
revenues due to transporta-
tion disruptions.

Short-term losses due to No impact.
forced cancellations of
trips and adverse publicity.

(6) Public Safety

)

Civil defense warning system
fully activated. Emergency
aid required from outside of
metropolitan area. Emergency
costs of $1,109,000. Lack of
emergency personnel to carry
out all door-to-door warnings

)

Civil defense warning
system fully activated.
Emergency costs of approxi
mately $809,000. No aid
required from outside of
metropolitan areas.

Reduction of approxi
mately $300,000 in costs
of emergency aid. Elim
ination of needed aid
from outside of the
Phoenix metropolitan
area.

)
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TABLE IV-35, (Continued)

e

N
N
\..0

Condition

Area Level Factors (Continued)

(7) Communities Inundated

200-Year Flood
(275,000 cfs)

(Plan 8)

Mesa, Tempe, Phoenix, SRPMIC,
GRIC, Buckeye, Holly Acres.
Breakdowns in established
informal support networks
and community cohesion for 7
communities.

Flood Level of
215,000 ds

(Plan 9)

Phoenix, Holly Acres.
Breakdowns in established
informal support networks
and community cohesion
for 2 communities ()525
individuals).

Impact

Elimination ofresiden
tial property damage in
5 communities (Mesa, Tempe
Phoenix, SRPMIC, GRIC,
Buckeye); elimination of
damage for approximately
<46,035 individuals.
Damages continue to
occur in Phoenix(b) and
Holly Acres.



/

2,400,000 for the year 2000. Under Plan 8, these people in the following
communities could be subjected to a flood cf 275,qOO cfs:

200-YEAR INUNDATION AREA POPULATION IN FUTURE-WITHOUT

Community Population

Holly Acres Area 1,500
City of Mesa 16,000
City of Tempe 2,600
City of Phoenix 22,000
Salt River Pima-Maricopa Indian Community 360
Gila River Indian Community (Lehi) 300
Buckeye Area 3,800
Total projected 200-year inundation 46,560
area population (year 2000)

(3) Direct and Indirect Impacts of Plans 1, 3, 6, 7

Future social conditions with Plans 1, 3, 6, and 7
assume a flood control plan that would reduce a 200-year flood (275,000 cfs)
through the Phoenix metropolitan area to a flow of between 70,000 and 92,000
cfs. By controlling flows to between 70,000 cfs and 92,000 cfs, Plans 1, 3, 6
and 7 would eliminate the inundation and evacuation of Salt-Gila River
ownstream community residents with the possible exception of a few
individuals residing at Holly Acres. Additionally, New t-Jaddell Dam would
provide incidental flood control on the Agua Fria River although no dedicated
flood control space would be provided. Benefits would include the elimination
of flooding for 46,460 of the 46,560 residents projected to be living in the
200-year flood plain in the year 2000. Fourteen of the 29 automobile river
crossings would remain open resulting in the elimination of major disruptions
to transportati on. ....

The effects of Plans 1, 3, 6 and 7 are considered a
Beneficial Flag because they reduce or virtually eliminate all of the flooding
problems affecting people living in the 200-year flood plain.

(4) Direct and Indirect Impacts of Plan 2

Future social conditions with Plan 2 assume a flood
control plan that would reduce a 200-year flood through the Phoenix
metropolitan area to a flow of 157,000 cfs at Sky Harbor Airport.

Individuals residing in the following communities
would receive nearly total protection from inundation with flows controlled
157,000 cfs.

City of Mesa
City of Tempe
Salt River Pima-Maricopa Indian Community
Gila River Indian Community
Buckeye (including the towns of Arlington,

Liberty and Palo Verde)
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Individuals residing in the City of Phoenix and the
Holly Acres area would sustain at least some damage as a result of a flood
measured at 157,000 cfs at the airport:

Once construction of proposed new bridges is
completed (see Plan 8), general transportation disruptions and the
accompanying escalations in personal stress projected for area residents in
the event of flooding are not expected to occur with flows of 200,000 cfs or
under.

The effects of Plan 2 are considered Significant
Beneficial because most of the problems resulting from flooding that affect
44,035 of the 44,560 people living in the 200-year flood plain would be
reduced or eliminated. The impacts do not significantly alter the effects of
flooding on the residents living in the Holly Acres area.

(5) Direct and Indirect Impacts of Plan 9

Future social conditions with Plan 9 assume a flood
control plan that would reduce a 200-year flood through the Phoenix
metropolitan area to a flow of 215,000 cfs at Sky Harbor Airport.

Individuals residing in the following communities
would receive nearly total protection from inundation with flows controlled at
215,000 cfs.

City of Mesa
City of Tempe
Salt River Pima-Maricopa Indian Community
Gila River Indian Community
Buckeye (including the towns of Arlington,

Liberty and Palo Verde)

Individuals residing in the City of Phoenix and the
Holly Acres area would sustain damage as a result of a flood measured at
215,000 cfs at the airport. Only three river crossings would remain open
resulting in significant delays in transportation and associated escalations.

The effects of Plan 9 are considered beneficial,
because problems from flooding are reduced. However, somewhat significant
damages still occur in Holly Acres, City of Phoenix, and because of
transportation delays.

Impacts and effects of action plans are summarized in
Tables IV-32, IV-33, IV-34, and IV-35.

6. Economi cs

a. Types of Economic Impacts

Impacts on national economic development are expressed as
changes in average annual cost and benefits over the life of the project from
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a national income viewpoint. The degree of beneficial effects from these
impacts is determined by the amount of net benefits resulting from a plan.

The accounti ng framework used in the CAWCS studi es is
shown schemati ca lly in Fi gure IV-2. Costs i ncl ude constructi on contracts,
design, engineering, and administration of the plans. Energy is a significant
component of the operation costs of all plans except 2 and 8 because much of
the increased water supply developed by the plans must be pumped into Central
Arizona from the Colorado River.

For the purpose of the analysis financing of the features
was assumed to be from one source, the federal treasury. Under this
assumption funds would be appropriated under two authorizing acts, the
Reclamation Safety of Dams Act of 1978 and the Colorado River Basin Project
Act. Currently, efforts are being made at the local level to develop other
funding sources for the entire CAP, including the Regulatory Storage Division
(see Appendix B). This effort could change the actual source of funding.

Benefits include the major categories of regulatory
storage, flood control, and safety of dams correspondi ng to the major CAWCS
project purposes. Recreation benefits are expressed as net loss or gain.

Regulatory storage benefits include water supply,
hydropower, and power management benefits. Water supply benefits were
calculated separately for irrigation water and municipal and industrial water.
Power management benefits are distinguished from hydropower benefits. Power
management refers to benefits deri ved from the abil ity to better manage CAP
pumping loads provided by some of the regulatory storage structures.
Hydropower benefits are benefits derived from the installation of a powerplant
at a regulatory storage structure.

Flood control benefits include inundation reduction
benefits, which result from prevention of physical damages to structures in
the flood plain as well as savings in costs associated with floodfighting,
closed businesses, transportation delays, and emergency operations. Location
and intensification benefits of flood control result from improved land use in
former flood prone areas.

For purposes of comparing and illustrating the effects of
CAWCS plan features, SOD benefits were assumed to be equal to the least-cost
SOD solution.

b. r~ethodo logy

Where possible, market values were used to estimate the
benefits and costs of the resources provided by the project as well as of the
resources used in construction and operation of the project. For example,
construction costs were estimated using unit costs obtained from bids at
current construction sites. However, all of the project outputs and many of
the project inputs are extra-market goods. Several alternative methods exist
for measuring the value of extra-market goods, and an attempt was made to
select the most appropriate method for each type of project output. Despite
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the diversity of detail~ all approaches adhere to a consistent general model.
The net benefits associated with any plan are the amount that a person would
be willing to pay if that person could not externalize benefits or costs.

Figure IV-3is adapted from the Smith-Krutella framework
for classifying measurement benefits for extra-market goods. Within this
general framework~ the major project outputs of flood control, SOD~ water
supply~ and power were measured using physical linkages. Behavioral linkages
were used to measure recreation gains and losses.

c. Direct and Indirect Impacts

(l) Cost

The total constructi on cost of each plan and the
total annual cost are shown on Table IV-36.

(2) Net Economic Benefits

The net economic benefits for each CA~JCS plan are
shown in Table IV-37. Net benefits are the dollar difference between annual
costs and annual benefits. Details of the determination of the values are
also discussed in Economics Supporting Document and Recre~tion Planning
Report~ (USBR~ 1982). All values are based on the 1982 price level. All are
annualized at 7-3/8 percent. Economic benefits by major category are shown in
Table IV-37.

(3) Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Table IV-36 shows differences in costs and benefits
between new and modified dams.

7. Other Impacts of Plans

a. Air Quality

(1) Types of Impacts to Air Quality

The primary impact on air quality will be dust
emissions~ or TSP~ from construction-related activities. The degree of impact
is a direct function of distance from the construction site(s). Other
miscellaneous air quality impacts are expected to have insignificant effects.
The exception may be incineration impacts which may have Significant Adverse
effects at times. The impacts of project actions on the ambient
concentrations of air pollutants other than TSP (non-methane hydrocarbons~

nitrogen dioxide~ ozone and sulfur dioxide) were investigated during the
study. Both short and long-term impacts for all factors except TSPwere found
to be negligible in all of the scenarios analyzed; therefore, this section
describes only construction-related TSP impacts of plans.
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TABLE IV-36

ECONOMIC COSTS AND BENEFITS OF PLANS

Plan Optiona
Total Construction

Costa,b ($)
Total Annual
Costa,e ($)

Total Annual
Benefitsa ($)

Ret !c~c
Benefit.a ($)

f!!!!...!.
Cliff + Modified Roosevelt + Modified Stewart Mountain
Cliff + New Roosevelt + Hew Stewart Mountain
Cliff + Hew Roosevelt + Modified Stewart Mountain
Cliff + Modified Roosevelt + Hew Stewart Mountain

Plan :zd
Cliff + Modified Roosevelt + Modified Stewart Mountain
Cliff + Modified Roosevelt + New Stewart Mountain

Plan 3

Confluence + Cliff + Modified Roosevelt + Modified
Stewart Mountain

Confluence + Cliff + New Roosevelt + Hew Stewart
Mountain

Confluence + Cliff + New Roosevelt + Modified Stewart
Mountain

Confluence + Cliff + Modified Roosevelt + New Stewart
Mountain,

Plan 6

New Waddell + Cliff + Modified Roosevelt + Modified
Stewart Mountain

Hew Waddell + Cliff + New Roosevelt + New Stewart
Mountain

Hew Waddell + Cliff + New Roosevelt + Modified Stewart
Mountain

Hew Waddell + Cliff + Modified Roosevelt + New Stewart
Mountain

!!!!...l
New Waddell + Cliff + Modified Roosevelt + Modified

Stewart Mountain
Hew Waddell + Cliff + New Roosevelt + New Stewart

Mountain
Hew Waddell + Cliff + New Roosevelt + Modified Stewart

Mountain
New Waddell + Cliff + Mo.iified Roosevelt + Hew Stewart

Mountaln

Plan 9

New Waddell + Modified Roosevelt + Modified Stewart
Mountain + Verde River Dams Modifications

New Waddell + 'New Roosevelt +New Stewart
Mountain + Verde River Dams Modifications

New Waddell + N~ Roose¥e~t,+ ~difi,d Stewart
Mountain + Verde River Dams Modific~tion~

New Waddell + Modified Roosevelt + New Stewart
Mountain + Verde River Dams Modifications

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

541,570,000
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

931.790.000

1,111.080.000

1,025,190.000

1,017,680,000

58,060.000 81.587.000 23.527.000
71.300.000 81.587.000 10.287.000
64.960.000 81.587.000 16.627.000
64.400.000 81.587.000 17.187.000

41,870.000 50.711.000 8.840,000
48.210.000 50.711.000 2.501.000

93.970,000 119.277.000 2S.307.OOO

107,200,000 119.277 .000 12.077.000

100.860.000 119.277.000 18.417.000

100.310.000 119.277.000 18.967.000

82.710.000 166.837~000 84.127.000

95.940.000 166.837.000 70.896.000

89.600.000 166.837 .000 77 .237.000

89.050,000 166.837.000 77.787.000

82.710,000 160.707.000 77 .997.000

95.940,000 160.707.000 64.767.000

89.600,000 160.707.000 71.107.000

89,050,000 160.707.000 71.657.000

76.030.000 143.089.000 67.059.000

89,260,000 143.089,000 53.829.000

82,920,000 143.089.000 60,169.000

82.360,000 143.089.000 ' 60,729.000

aCosts and benefits are shown in January 1982 dol lara. Annual eq~ivalents are calculat~d at 7 3/8%. ,.,st of plans would be
allocated among several funding sources; for this analysis two sources were assumed: Reclamation Safety of Dams Act and
Colorado River Basin Project Act.

bincludes interest during construction (IDe).
cincludes operation, maintenance, and replacements costs (OK&R).
dPlan 2 (limited construction) includes only modifications to Roosevelt Dam which may be required for dam safety.
Source: 'Economics Supporting Document, USBR, 1982.
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Table IV-37

ECONOMIC BENEFITS OF PLANSa

Plan 8
CAWCSNo Ac t ion

Factors/Measures (Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan .7 Plan 9

Regulatory Storage Benefits 0

Power Management 0 0 18,640,000 72,640,000 72,640,000 72,640,000

Hydropower 0 0 3,910,000 7,820,000 7,820,000 7,820,000

Water Supply 9,410,000 1,310,000 15,130,000 12,900,000 6,770,000 10,738,000

Total Regulatory Storage Benefits 9,410,000 1,310,000 37,680,000 93,360,000 87,230,000 91,248,000

Flood Control Benefits 0

Inundation Reduction 10,587,000 5,368,000 10,587,000 10,587,000 10,587,000 4,861,000

Loc<ltion and 16,460,000 4,873,000 16,460,000 16,460,000 16,460,000 3,249,000
Irttens ificat ion

N
w

'1.7,047,000<.J1 Total Flood Control Benefits 27,047,000 10,241,000 27,047,000 27,047,000 8,110,000

Safety of Dams Benefits ° 39,220,000 39,220,000 39,220,000 ~9,220,000 39,220,000 39,220,000

Recreation Benefits ° 5,910,000 ° 15,330,000 7,210,000 7,210,000 4,511,000

Total Annual Benefit 0 81,587,000 50,771,000 119,277 ,000 166,837,000 160,707,000 143,089,000

aShown in January 1982 dollars.

SOURCE: Economics Supporting Document, USBR, 1982. Plan 9 estimated on comparable basis.



It should be noted that all the impacts and effects
described below are of short-to-moderate duration, lasting only as long as
construction activities.

(2) Direct and Indirect Impacts

(a) Plan 8

The' future-without conditions for ambient TSP at
the affected site areas are shown in Table IV-38. The information presented
for the period 1981 to 2000 is an estimate of the overall trend from the
beginning of the period to the end.

TABLE IV-38
FUTURE-WITHOUT CONDITION

TOTAL SUSPENDED PARTICULATESa

1981-2000

Site Area

(est. ann. geometric
mean concentrations

in ug/m3 )

50 - 75
35 - 60
35 - 60
50 - 75
40 - 65

Stewart Mountain
Cl iff
New Roosevelt
Confluence
New Waddell
Downstream

Country Club to 35th Avenue 100 - 140
91st Avenue to Gillespie Dam 60 - 75

aFederal and State annual geometric mean standard is 75 microgram per cubic
meter (ug/m3).

Within the general Phoenix metropolitan area the
Federa1 primary and Sta~' annua1 geometri c mean TSP standard of 75 mi crograms
per cubic meter (ug/m) is often exceeded. With controls, the annual
geometric mean is expected to decrease from 1981 through 1985 and then
increase gradually through 2000. It is assumed that planned control measures
will result in the regional attainment and maintenance of standards after
2000. TSP concentrations in the region outside the metropolitan area will
likely remain near or below the Federal primary and State annual geometric
mean standard during the entire period of 1981 through 2000.

(b) Plans 1 and 2

With regard to the Cliff site, any points of
public access within 1/2 mile of construction site~ may have increases in
ambient TSP concentrations of apP,f0ximately 55 ug/m. Beyond 1/2 mile the
impact should'be less than 55 ug/m •
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Within approximately 1/4-mile of the
construction areas at the New Roosevelt site, public access area~ may have
increases in ambi ent TSP concentrati ons of about 50 ug/m due to
construction activity. At 3di·stances greater than 1-1/2 miles the increases
should be less than 35 uglm • .

Within about 112 mile of the Stewart Mountain
construction site, areas of pub13ic access may have increases in ambient TSP

.concentrations of about 25 uglm or more due to construction activitY.3. At
distances greater than 1 mile, the increases should be less than 15 uglm •

(c) Plan 3

Impacts related to TSP would. be the same as for
Plans 1 and 2 with the addition of impacts from Confluence Dam. At the
Confluence site, public access areas within approximately 1-1/2 miles of
construction areas may have. increa~e~ in ambient TSP conc~ntrations .of 30 to
70 uglm due to constructjion actlvlty. Beyond 1-1/2 mlles the lncreases
should ~eless than 30 uglm •

(d) Plans 6, 7, and 9

Impacts related to TSP would be the same as for
Plans 1 and 2 with the addition of impacts from New Waddell Dam construction.
At the New Waddell site, public access areas within approximately I/2-mile of
construqion areas may have increases in ambient TSP concentrations of 25 to
70 ug/m due to constructjion activity. Beyond 1-1/2 miles the increases
should be less than 25 uglm •

(3) Mitigation

The effect of air quality impacts is considered
Significant Adverse for all plans. Effects may be reduced to Insignificant if
mitigation measures in the form of dust suppression are applied. Dust
suppression may be accomplished through the use of any or all of the
following: paving, chemical stabilization, watering, speed control; covering,
vegetation, gravelling unsurfaced roads, and wind breaks.

(4) Residual Impacts

The only residual TSP impacts that are expected to
result from plan implementation are those related to increased vehicular
activity in excess of the existing condition. Such impacts would be secondary
TSP impacts that cannot be quantified at this time.

(5) Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Construction impacts for a modified dam at Roosevelt
or Stewart Mountain would be the same; no long-term impacts have been
identified for either option.
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b. Aesthetics

(1) Types of Impacts to Visual Quality

Visual quality impacts include project-related
changes in the natural character of the landscape, and changes in terms of
viewer sensitivity and opportunity to enjoy the scenic qualities of the area.

Types of vi sua1 impacts to the natural envi ronment
that may occur with the construction or modification of a dam include the
partial loss of a stream and high-quality riparian vegetation often associated
with streams, the creation of a lake or the enlargement of an existing lake,
and, in the case of new dam construction, the intrusion of a major structure
into the natural landscape. As shown in Table IV-39, five measures were used
to assess visual quality impacts on the natural environment: 1) acres of
high-quality riparian vegetation lost or gained, 2) miles of flowing water
lost, 3) acres of flat water gained, 4) acres of land exposed by reservoir
drawdown, and 5) visual intrusion of major new structures.

Viewer sensitivity and opportunity to enjoy the
scenic qualities of an area may be diminished or enhanced by project actions.
To measure the scenic .qualities of a site areas as they would be interpreted
by viewers, Visual Interpretive Zones were developed and mapped. Visual
Interpretive Zones classify the natural landscape into three zones: VI
(distinctive), V2 (average), and V3 (undistinguished). Adverse changes in the
natural landscape may cause a shift from higher to lower quality Visual
Interpretive Zones in an area. Likewise, beneficial alternation of the
natural environment may cause a shift from lower to higher quality Visual
Interpretive Zones.

(2) Direct and Indirect Impacts

(a) Plan 8

Within the aggregated site areas, over half of
the visual resources are of average quality (V2), approximately 30 percent are
of distinctive (VI) quality and less than 20 percent are of undistinguised
(V3) quality. The visual quality of the natural landscape in the site areas
is not anticipated to change significantly from the existing condition •.
Visual Interpretive Zones, as shown in Table IV-40, are expected to remain
essentially unchanged in the future without the project.

Visual resources at the Cliff site area are
primarily average (V2) and undistinguished (V3). This is due, in part, to the
presence of Horseshoe Reservoir. which is often severely drawn down exposing
unvegetated slopes. However, below Horseshoe Dam, along the Verde River,
high-quality riparian vegetation is found.

238



- e e
Table IV-~9

VISUAL QUALITY IMPACTS OF PLANS ON THE NATURAL ENVIRONMENT

HIGH QUALITY
RIPARIAN MAJOR NEW

VEGETATION FLOWING WATER FLAT WATER DRAWDOWN STRUCTURES
(acres) (miles) (acres) (acres) (number)

PLAN 1
CLIFF - 700 - 3.0 + 683 + 884 0
ROOSEVELT - 230 0 0 0 0

PLAN 2
CLIFF - 690 + 1.0 0 0 0
ROOSEVELT - 210 0 0 0 0

N
W
'-!:l PLAN 3

CONFLUENCE -2,400 -17.2 +5,320 +5,201 +1
CLIFF - 700 + 1 - 77 - 156 0
ROOSEVELT - 230 0 0 0 0

PLAN 6
CLIFF - 700 + 1 - 77 - 156 0
ROOSEVELT - 230 0 0 0 0
NEW WADDELL - 210 0 +4,299 +6,142 0

PLAN 7
CLIFF - 700 - 2.0 + 796 - 24 0
ROOSEVELT - 230 0 0 0 0
NEW WADDELL - 210 0 +4,299 +6,142 0

PLAN 9
VERDE RIVER DAMS - 310 0 0 0 0
ROOSEVELT - 230 0 0 0 0
NEW WADDELL - 210 0 +4,299 +6,142 0



TABLE IV-40
ACREAGE OF VISUAL INTERPRETIVE ZONES IN FUTURE WITHOUT PROJECT

VQZ1 VQZ2 VQZ3 TOTAL
Cliff 13,170 17,428 22,192 52,790
(Verde River Dams) (14,905) (36,913) (24,052) (75,090)
Roosevelt 23,973 50,396 6,601 80,970
Confluence 25,443 35,466 9,491 70,400
New Waddell 16,590 24,490 0 41,080
Aggregate 79,176 127,780 38,284 245,240

Visual resources at Roosevelt are primarily
distinctive (VI) and average (V2). Although frequently drawn down leaving
unvegetated slopes, Roosevelt Lake is the dominant visual resource in the site
area. Flowing into Roosevelt Lake are Tonto Creek and the Salt River.
Riparian vegetation along these two streams is composed of high-quality
cottonwoods, willows and mesquite.

The Confluence site area is the only area where
the natural environment has not been significantly altered by a dam. Abundant
in riparian vegetation along their banks, the Salt and Verde Rivers meander
for a total of 34 miles to their confluence. The site area is composed
primarily of VI (distinctive) and V2 (average) visual resources.

Upper and Lower Lake Pleasant dominate the
natural landscape at the New Waddell site area. Although frequently drawn
down exposing unvegetated slopes, Upper Lake Pleasant has many interesting
coves and inlets along its shores. Very little high quality riparian
vegetation and no perennial streams are found at New Waddell. The area is
primarily composed of distinctive (VI) and average (V2) visual quality
resources; no V3 (undistinguished) visual resources exist within the site
area.

(b) Plan 1

Plan 1 would have an overall insignificant
effect on visual resources in the site areas. Adverse changes in visual
resources at individual site areas include the loss of high-quality riparia'n
vegetation at C1 iff and Roosevelt, and the loss of flowing water and an
increase in drawdown at Cliff. Beneficial visual changes include an increase
in fl at water surface acres at C1 iff. Some changes in Visual Interpretive
Zones from higher quality visual resources to lower quality resources is
projected at the C1 iff site; no change in Visual Interpretative Zones is
expected to occur at Roosevelt. '

240



(c) Plan 2

With Plan 2 the net impact on visual quality
resources is anticipated to be insignificant. At individual site areas,
adverse visual changes include the loss of high quality riparian vegetation at
both Cliff and Roosevelt. Beneficial changes include an increase in flowing
water at Cliff. Because the overall effect of Plan 2 on visual resources is
projected to be insignificant, changes in Visual Interpretive Zones would not

. occur at either Cl iff or Roosevelt site areas.

(d) Plan 3

The implementation of Plan 3 would result in an
overall significant adverse effect on visual quality resources in the study
region, due primarily to the creation of a new reservoir with a large drawdown
at the Confluence site. Although the increase in flat water associated with
the new reservoir is a beneficial visual change, the accompanying dam
structure, loss of flowing water and increase in drawdown has an overriding
adverse impact on visual resources. Other adverse changes in visual resources
associated with this plan include a loss of high-quality vegetation at Cliff,
Roosevelt and Confluence, and a decrease in flat water at Cliff. Beneficial
changes include a decrease in drawdown at the Cliff site. With the
implementation of this plan, Visual Interpretative Zones at the Confluence
site would shift from higher quality visual resources to those of lower
quality. Visual Interpretative Zones at Cliff and Roosevelt would not change.

(e) Plan 6

~Jith the implementation of Plan 6, the net
impact on visual quality resources would be insignificant. At individual site
areas adverse changes in visual resources include a loss of high quality
riparian vegetation at C1 iff, Roosevelt, and New Waddell ,a decrease in flat
water acres at Cliff; and an increase in drawdown at New Waddell. Beneficial
changes include an increase in water surface acres at New Waddell; an increase
in flowing water at Cliff, and a decrease in drawdown at Cliff. No changes in
Visual Interpretative Zones is anticipated for any site area with the
implemp.ntation of this plan.

(f) Plan 7

The implementation of Plan 7 would result in an
insignificant ~ffect on visual quality resources. At individual site areas,
adverse changes on visual resources would include the loss of high quality
riparian vegetation at Cliff, Roosevelt, and New Waddell; a loss of flowing
water at Cliff and an increase in drawdown at New Waddell. Beneficial visual
changes include an increase in flat water surface acres at Cliff ard New
Waddell and a decrease in drawdown at Cliff. No changp.s in Visual
Interpretative Zones is anticipated with the implementation of Plan 7.
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(g) Plan 9

With the implementation of Plan 9, the net
impact on visual quality resources would be insignificant. At individual site
areas adverse changes in visual resources include a loss of high quality
riparian vegetation at Roosevelt, and New Waddell, and an increase in drawdown
at New Waddell. Beneficial changes include an increase in water surface acres
at New Waddell. No changes in Visual Interpretative Zones are anticipated for
any site area with the implementation of this plan.

(3) Mitigation

The overall impact of Plan 3 on visual quality
includes adverse impacts on flowing stream, loss of riparian vegetation, and
drawdown, especially at the Confluence area. These impacts, to a large
degree, cannot be mitigated. Tree planting is not effective when a constant
water level cannot be maintained. No mitigation is required for Plans 1, 2,
6, 7 and 9.

(4) Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Construction impacts for a modified dam at Roosevelt
or Stewart Mountain would be the same as the new dam option except
construction activities for a modified dam would be shorter in duration and
require less area. Operational impacts would be the same at Roosevelt or
Stewart Mountain because lake elevations, size, and changes in visual quality
zones would be identical for a new structure or modified dam. Therefore,
there is no significant difference in impact at either location for visual
qual ity.

c. Noi se

(1) Types of Impacts to Noise

Noise impacts are described as construction or
short-term impacts, and operational or long-term impacts. Impacts are
measured by decibel (dB) changes in the ambient day-night sound level (Ld ) at
each of the affected site areas. The EPA has suggested an annual. L ofnless
than 55 dB as being requisite to protect public health and welfarS~ Recent
EPA strategy calls for a short-term goal in which the L should not exceed 65
dB in residential and recreational areas or otheroutdoSP areas in which quiet
is the basis of use.

Impact analysis has been restricted to
noise-sensitive areas where potential impacts would occur. For example, only
those areas where existing sound levels are below a L of 65 dB and which
would experience an increase in the ambient Ld exceedin9r 10 dB due to project
construction or operations have been assessed. n
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Construction activities at each of the dam sites will
generally occur in open areas and away from noise-sensitive receptors (people
or wildlife affected by noise), although some cases of noise impact may occur.

(2) Direct and Indirect Impacts

(a) Plan 8

Little or no change in the Cliff site ambient
sound environment is expected by the year 2000. Day-night sound levels are
expected to remain below 55dB.

At the Roosevelt site area~ developed
recreational facilities and new facilities will generally be anticipated to
result in increases in the day-night sound level to between 55 and 65 dB. The
Lrl would comply with the EPA's short-term goals for residential and
no~se-sensitive recreational areas.

At the Confluence site, continued growth in
population in the communities of Fountain Hills, Fort McDowell, Rio Verde, and
Goldfield Estates will cause an increase in the ambient sound levels to
between 35 and 70 dB. Most noise-sensitive receptors will continue to
experi ence Lrl, below 65 dB;. however, the number of res idents experi enci ng
sound levels l>fktween 55 and 65 dB will increase significantly.

Little or no change in the ambient sound quality
envi ronment at the New Waddell site is expected. The day-n ight sound levels
are expected to remain below 55 dB.

(b) Plans 1 and 2

Construction activities at Cliff Dam are
anticipated to result in insignificant noise impacts with the relocation of
recreational facilities and residents near the existing Horseshoe DalJ1 prior to
construction. Upon compl eti on of construction, no si gnifi cant change from
existing or future-without sound levels is anticipated. Day-night sound
levels would remain below 55 dB.

Construction activities at Roosevelt Dam and
borrow pits would occur and within less than 1/4-mile of the community of
Roosevelt. The sound level s anticipated during construction at these two
sites could be as high as 71 dB during peak periods of construction. Upon
completion of construction, no significant change from future-without sound
levels is anticipated.

Construction activities at the Stewart Mountain
Dam are anticipated to result in insignificant noise impacts with the
relocation of the nearest noise sensitive receptors prior to construction.
Upon completion of construction, no significant change from existin~ or
future-without sound levels is anticipated.
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In summary, Plans 1 and 2 would result in
localized temporary increases in noise levels at the Cliff and Roosevelt sites
during construction. The effect of these impacts is considered Insignificant.

(c) Plan 3

In Plan 3 impacts at C1 iff and Roosevelt are
combined with impacts at the Confluence site.

Construction activities for the Confluence Dam
would occur away from local receptors and would therefore result in
insignificant nOlse impacts. Upon completion of construction no significant
change from future-without conditions is anticipated.

The effect of these impacts is considered
Insignificant.

(d) Plans 6,7, and 9

In Plans 6, 7, and 9 construction noise impacts
in the area of the New Waddell Dam would be insignificant.

Upon completion of construction, no significant
change from existing sound levels is anticipated due to the minimal
development within the primary or secondary acoustical study areas. Day-night
sound levels would remain below 55 dB.

The effect of these impacts is considered
Insignificant.

(3) Mitigation

Because of the generally insignificant effect of
noise associated with CAWCS plans, no mitigation is recommended.

(4) Residual Impacts

There are no residual impacts since no mitigation is
proposed. ,

(5) Impacts with Modi fi edRooseveltaridModi fi ed Stewart
Mountain Dams in Plans

Construction impacts for a modified dam at Roosevelt
or Stewart Mountain would be the same as the new dam option except
construction activities for a modified dam would be shorter in duration and
require less area. Operational impacts would be the same at Roosevelt or
Stewart Mountain for a new structure or modified dam. Therefore, there is no
significant difference in noise impact at either location.
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d. Geology/Soils

(I) Types of Impacts to Geology/Soils

Impacts of CAWCS plans on geology and soils focus on
mineral resources, primarily sand and gravel , and on prime farmland. Impacts
to mineral resources were measured in terms of surface acres enhanced by
reduced flood levels or lost as a result of acquisition and inundation •

. Impacts to primefarml and were measured by acres lost for construction and
operation ofa plan.

(2) Direct and Indirect Impacts

(a) Plan 8

With· Plan 8, the future-without condition
assumes that mining of sand and gravel in the Verde-Salt-Gila channel area
will occur on approximately 570 surface aCres on the Fort McDowell Indian
Community and on portions of approximately 17,725 surface acres within the
Salt-Gila River channel (primarily on the Salt River Indian Community, in the
Salt River channel, and along the Gila River). In these areas, mining is
expected to occur where suitable material is found, where mining is compatible
with surrounding land use, and near areas where the greatest urban development
is anticipated.

Mining of sand and gravel withi"n the study area
is anticipated to yield nearly 22 million short tons for the year 2000.
Approximately 19 million short tons were extracted in 1980 (CAWCS, Regional
Future.Without the Project).

Prime farmland by the year 2000 is expected to
include approximately 16,385 acres in affected areas: 15,065 acres in the
downstream area, 130 acres in the Cliff site area, 1,120 acres in the
Confluence site area, and 70 acres in the New Waddell site area.

Within the CAWCS study area, there are an
estimated 620,000 acres of prime farmland (1980 value). By the year 2000 it
is projected that there will be approximately 589,000 acres. In general,
there will be an increase in prime farmland acreage on the Indian reservations
and a decrease on non~Indian lands, primarily as a result of urban growth.

(b) Plans 1, 2, 3, 6, 7, and 9

Plans 1, 2, 3, 6, 7, and 9 have impacts on the
sand and gravel deposits in the Verde-Salt-Gila Rivers area. Nearly all of
the 18,295 surface acres of known and potential sand and gravel resource is
currently subject to losses from major flooding. Plan 9 does not eliminate
losses due to major flooding. The impacts and effects of alternative plans
are summa ri zed in Tabl e IV-41.

Adverse impacts to prime farmland result from
loss of acreage during construction and/or operation of a project. Downstream
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Table IV-4l

IMPACTS TO SAND AND GRAVEL
DEPOSITS ON VERDE, SALT, AND GILA RIVERS

Plan Impact/Mitigation
Effect

Unmitigated/Mitigated

1

2

3,120 surface acres enhanced by reduced Significant Beneficial/

flood levels; 15,175 surface acres unaf- Significant Beneficial

fected by proj ect. No mitigation necessary.

1,350 surface acres enhanced by reduced Significant Beneficial/

flood levels; 16,945 surface acres unaf- Significant Beneficial

fected by project. No mitigation necessary.

3

6,7

9

3,120 surface acres enhanced by reduced

flood levels; 190 surface acres acquired

for project; 14,985 surface acres unaffected

by project. Mitigation plan negates loss of

190 surface acres.

3,120 surface acres enhanced by reduced

flood levels; 15,175 surface acres unaf-

fected by project. No mitigation necessary.

o acres enhanced by reduced flood levels.

18,295 acres unaffected by project.

No mitigation necessary.
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impacts to prime fa t'mland were not evaluated because of the uncerta i nty of
land use changes as a result of increased flood control. The end result of
this protection may be the conversion of agricultural lands to industrial,
commercial, or recreational uses. Table IV-42 shows the impacts and effects
of plans to prime farmland.

(3) Mitigation

In P1 an 3, approximately 190 surface acres of known
and potential sand and gravel deposits on the Fort McDowell Indian Community
would be acquired for the project and inundated during operation. A
mitigation policy which would allow mining operations to continue beyond the
limits of the

Confluence maximum storage pool would reduce loss of on-site resources from 33
percent to 27 percent. Increasing sand and gravel production capabilities at
the Fort McDowell Indian Community may require Federal assistance for
equipment, market development, and other related items.

Historically there has not been a policy for
mitigation of environmental losses of prime farmland. However, on-site losses
could be minimized if additional acreage of prime farmland were brought into
agricultural production as a replacement for the acreage lost. With Plans 1,
2, 6, and 7 on-site mitigation of prime farmland losses is not possible. With
Plan 3, some prime farmland acreage loss could be prevented if a policy was
established allowing acreage outside the Confluence maximum storage pool to
remain under agricultural production.

(4) Residual Impacts

Unmitigatable losses of prime farmland occur at the
Cliff site (130 acres) and at the Confluence site (350 acres). Loss at Cliff
is a residual impact of all plans. Loss at Confluence site occurs in Plan 3.

(5) Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Impacts woul d be the same for New or Modifi ed
Roosevelt or Stewart Mountain because lake elevations, size, storage
allocations, and level of flood control would be identical for a new structure
or modified dam. Therefore, there is no significant difference in impact at
either location for geology/soils.

e. Land Resources

(1) Types of Impacts to L.and Resources

The land resource analysis focuses on two factors:
impacts on adjacent land resources (land use compatibility), and impacts of
potential secondary development opportunities and induced land use changes of
regional significance (land use conversions). Complex site-specific
landownership and institutional decisions and agreements will be required once
the preferred plan has been selected and detailed engineering plans have been
completed.

247



Plan

1,2

3

6,7

9

Table IV-42

IMPACTS TO PRIME FARMLAND

Impact!Mitigation

130 acres of prime farmland at Cliff site

acquired for project. On site mitigation

is not possible.

850 acres of prime farmland acquired for

project (130 acres at Cliff ,site, 720 acres

at Confluence site). On site mitigation at

Cliff site not possible. Mitigation at

Confluence site could reduce loss of 720

acres to 350 acres; mitigation of total

loss is not possible.

130 acres of prime farmland at Cliff site

acquired for project. On site mitigation

is not possible. Prime farmland acreage

within New Waddell site area boundary is

not affected by the project.

No prime farmland affected by

project.
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Significant Adverse

Significant Adversel

Significant Adverse

Significant Adverse!

Significant Adverse
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(2) Direct and Indirect Impacts

(a) Plan 8

The CAWCS no-action alternative, Plan 8, will
not provide any additional increment of flood protection to areas within the
Agua Fria, Verde and Salt/Gila River floodplains, and thus will limit or
prohibit the implementation of proposed plans such as the

Rio Salado Development District; Sky Harbor International Airport Expansion,
and the Maricopa County Flood Control District channel maintenance program.

As the Phoeni x metropo1i tan area expands,
considerable development will likely occur on presently vacant lands and
agricultural lands located outside of the 100-year flood plain. However, the
land use patterns of the Gila River·flood plain below the Salt/Gila confluence
will most likely remain essentially as agricultural/conservation open space
areas,· with. development opportunities generally prohibited by possible flood
flows from the Salt and Gila Rivers and their uncontrolled tributaries.

The predominantly open space desert charac
teristics of the Cliff area are expected to be maintained in the future given
present Forest Service land management plans and policies. Additionally,
lands along the Verde River corridor immediately north of the existing Sheep
Bridge near Hot Springs have been determined to meet criteria for possible
Congressional designation as a wild and scenic river. Through the Tonto
National Forest the Verde flood plain is likely to continue to remain as an
open space area primari ly used for recreati ona1, conservation, and 1ivestock
grazing purposes (Forest Service, Tonto National Forest).

Roosevelt Lake is the largest water body in the
CAWCS study area. The recreational facilities at Roosevelt Lake are expected
to increasingly serve regional recreational demands.

Developments which are expected to occur in the
Confl uence area include the continued development of the Founta i n Hill s, Ri 0
Verde, and Goldfield Estates urban areas; the construction of some additional
Forest Service recreational facilities and upgrading of access routes near the
Blue Point Bridge on the Lower Salt River; and, the development of
approximately 5,000 acres of i rri gated agricultural 1ands and the
establ ishment of sand and gravel mining operations at five locations on the
Fort McDowell Indian Community. The 'Salt River Indian Community also has
conceptual plans for commercial recreation developments extending from the
Confluence site to south of Granite· Reef Diversion Dam. The presently
unincorporated area immediately south of the Tonto National Forest between
Granite Reef Diversion Dam and the Superstition Mountains is likely to be
urbanized as part of the City of Mesa.

Several publ ic- and private-sector plans have
bee.n proposed within the Lake Pleasant vicinity. Such plans include State
acquisition of selected BLM lands with eventual disposition planned to private
developers; City of Peoria annexation of State trust lands for future
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development; and, the Cities of Phoenix and Glendale are considering
alternative locations for a new water treatment plant to deliver CAP municipal
and industrial water. Residential and electronic/engineering industrial
development are also being considered in the Lake Pleasant vicinity.

(b) Plan 1

Land use compatability assessments for the
alternative action plans are based on four major assumptions:

Land areas encompassed within the surcharge
space at the reservoirs will be managed as open space with natural habitat
land cover;

All construction-related sites will be
completely reclaimed as stated in the plan descriptions;

- Present Congressional, Forest Service, Indian
and local governmental land management and conservation policies will remain
relatively unchanged for national forests, Indian reservations and regional
parks through the next century; and

Any future developments on adjacent private
lands will be planned and implemented in accordance with contemporary zoning
and environmental regulations so as to minimize the formation of any potential
incompatible land use patterns.

The implementation of Plan 1 would likely result
in only insignificant modifications to the existing land use compatibility of
parcel s located adj acentto the maximum storage pool s. JI,l most a11 of the
parcels adjacent to the proposed reservoirs are classified as mostly
compatible open space desert rangelands within the Tonto National Forest. The
effect of Plan 1 on land use compatability is considered Insignificant.

No significant use conversions are expected as a
result of Cliff, Roosevelt and Stewart Mountain Dams because these are are
almost exclusively public lands located within the Tonto National Forest.

Pl an 1 woul d reduce flood flows ;' n the Salt
River significantly. The 100 year flood, for instance, would be reduced from
215,000 cfs to 55,000 cfs at Sky Harbor International Airport. This flood
protection would eliminate the flooding of 6219 acres of land, then by
creating many opportunities for land conversions and redevelopment of adjacent
parcels along the Salt River corridor through the cities of Mesa, Tempe, and
Phoenix. These changes in land use would be govp.rned by local zoning
ordinances, and would be influenced by an increase in the value of land.

For the past decade local governments have
supported a plan for the development of the Salt River corridor known as "Rio
Salado". The Rio Salado Development District (RSDD) was. established by the
State Legislature to formulate a master plan for the development of the area.
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A draft of the master plan is currently being considered by the RSDD. It
includes a continuous regional park, and intensive development of" its banks
for industry, housing, recreation, tourism, cultural and educational uses.
One of several obstacles to implementation of the Rio Salado concept is that
the area is prone to flooding. Other obstacles are that the RSDD lacks
authority to levy taxes, lacks the power of current domain, lacks the
authority to zone or regulate land use, and lacks the funds required for
implementation.

The flood protection afforded by Plan 1 would
remove one of the obstacles to Rio Salado implementation. If flood protection
; s not provi ded by the Federal Government, 1oca1 government is expected to
explore the feasibility of implementing its own plan. Although Rio Salado
might be influenced by the implementation of this plan it cannot be
established that Rio Salado will necessarily follow the implementation of Plan
1, or it will be precluded if flood control is not provided by the Federal
Government.

At Sky Harbor International Airport the
1,lOO-foot reconstruction of the eastern part of the southern runway destroyed
during the three recent floods was completed in November 1983. Plan 1 would
provi de adequate permanent flood protecti on requi red for the reconstructed
runway (City of Phoenix).

Also at Sky Harbor, the concept of constructing
a third 9,OOO-foot parallel runway requiring the relocation or channelization
of a segment of the Salt River has been proposed.

None of the CAWCS alternative plans would create
additional land development/land conversion opportunities in flood plain areas
downstream of the Salt/Gila confluence nor would they provide an adequate
level of permanent flood protection to preclude the need for Maricopa County
Flood Control District to develop and maintain a cleared (from phreatophytic
vegetation) and graded 1,000-foot-wide corridor within the floodway of the
Salt and Gila Rivers from 9Ist Avenue to Gillespie Dam (Maricopa County Flood
Control District, Fish and Wildlife Service).

The effects of land use conversion impacts have
been assessed as Significant Beneficial for Plan 1.

(c) Plan 2

The 1and resources impacts of Pl an 2 are the
same as Plan 1, with the following exceptions for land conversions.'

.~ ...

Plan 2 is a limited structural plan, and would
provide flood control of the 100-year event to 157,000 cfs, rather than 55,000
cfs, at Sky Harbor Airport; thereby protecting approximately 2,248 acres of
land located in the present flood plain. Implementation of Plan 2 would not
enhance development opportunities in the vi cinity of any of the proposed dam
sites.
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An Insignificant effects value has been assigned
to identified land conversion impacts of Plan 2.

(d) Plan 3

Land resources impacts of Plan 3 are the same as
Plan 1 with the addition of impacts at the Confluence site.

At the Confluence site some adjacent residential
parcels would periodically overlook reservoir drawdown areas. Also, new
recreational facilities could complement the planned Goldfield Estates
Residential Community. Overall, the effect of land use compatability impacts
of Plan 3 is considered Insignificant.

Under Pl an 3, the Confl uence Dam and Reservoi r
would necessitate the acquisition of approximately 9,460 acres of Fort
McDowell and Salt River Indian reservation lands and would preclude the
planned development of i rri ga ted agri cu ltura1 1ands and planned sand and
gravel mining operations on the Fort McDowell Indian Community.

On privately owned lands, the anticipated rate
of urban development could be slightly accelerated. Also, some limited urban
development could potentially occur on approximately 1,200 acres of adjacent
State trust lands. In total, the effect of land use conversions in Plan 3 is
considered Insignificant.

(e) Plan 6

The impacts of Plan 6 are the same as Plan 1,
with the following additions.

Implementation of Plan 6 may permit or
accelerate urbanization of the northern and western sectors of the greater
Phoenix metropolitan area. This is because of a locational advantage offered
by storage of CAP water intended for municipal and industrial purposes at the
New Waddell site instead of storage at the Confluence site.

Implementation of the proposed larger New
Waddell Dam q,nd Lake Pleasant Reservoir under Plan 6 would necessitate the
acquisition of approximately 1,350 acres of privately owned lands, 400 acres
of BLM 'National Resource Lands, and 2,050 acres of Arizona State Land
Department trust lands.

Al so, under ,Plan .6 no land conversion
o'pportunities are likely within the 35-mile segment of the Agua Fria River
flood plain between the existing Waddell Dam and the Agua Fria/Gila River
confluence because the New Waddell Dam would provide only incidental
additional downstream flood protection.

Overall, the effect of Plan 6 for land use
conversions is considered Significant Beneficial\
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(f) Plan 7

Plan 7 is the same as Plan 6 except that it
would provide approximately 30,000 af of water per year of water for the Rio
Salado Development District. Because of this, the effect of Plan 7 for land
use conversions is considered a Beneficial Flag.

(g) Plan 9

The land resources impacts of Plan 9 are the
same as Plan 1, with the following exceptions for land conversions.

Plan 9 would provide flood control of the
100-year event to 170,000 cfs, rather than 55,000 cfs, at Sky Harbor Airport;
thereby protecting approximately 2,000 acres of land located in the present
flood plain. Implementation of' Plan 9 would not enhance development
opportunities in the vicinity of any of the proposed dam sites.

An insignificant effects value has been assigned
to identified land conversion impacts of Plan 9.

(3) Mitigation

Because of the generally insignificant and/or
beneficial effects of CAWCS plans, no mitigation is recommended.

(4) Residual Impacts

There are no residual impacts since no mitigation is
proposed.

(5) Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Impacts woul d be the same at Roosevelt or Stewart
Mountain because lake elevations, size, storage allocation, and land use and
ownership \'/ould be identical for a new structure or modified dam. Therefore,
there is no significant difference in impact at either location for land
resource$.

; 8. Summary of Impacts

The impacts of the alternative plans are summarized for
significant resources (biological resources, water quality, recreation,
cultural resources, social resources, and economics) in Table IV-43
(environmental impacts), Table IV-44 (social impacts), and Table IV-45
(economic impacts).

C. Mitigation Plan for the Proposed Action (Plan 6)

Reclamation is committed to either minimize or eliminate the
adverse impacts caused by the proposed action. The mitigation plan specifies
the measures adopted by Reclamation at this time. However, specific features
may be adjusted to accommodate changes incurred during project implementation.
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Table IV-43

SUMMARY OF ENVIRONMENTAL IMPACTS AND EFFECTS OF PLANS

--
Plan 8

CAWCS No Action
Factors/Measures (Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7 Plan ~

BIOLOGICAL RESOURCES

Threatened/Endangered
Plants and Wildlife

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

Number of bald eagle 0 1 0 2 3 1 0
breeding areas with (5 breeding areas in
disrupted produc- site areas, of which
tivity as a result 3 most productive
of loss of stream are at Confluence; 6
miles (see Perennial breeding areas in
Stream/Riverine CAWCS area; 13
Communities factor) breeding areas in

southwestern U.S.)

Conceptual Establish None proposed Establish Section 7 reason- Establish None proposed
N Mitigation 230 acres 370 acres able and prudent 280 acres
<1l preferred preferred alternatives will
~ preferred

habitat habitat be implemented habitat

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

Riparian/Wetland Biotic
Communities

Loss or gain of high -2,260 (9,970 acres -930 -900 -3,330 -1,140 -1,140 -740
quality habitat in in si te areas)
typical year

Loss or gain of low- -90 (1,940 acres +420 +860 +1,040 +1,030 +1,020 +740
quality habitat in in si te areas)
typical year

Total loss or gain of -2,350 (ll, 910'acres -510 -40 -2,290 -1l0 -120 0
acres of habitat in in site areas)
typical year

Conceptual Establish Establish Establish Establish Establish Establish
Mitigation 480 acres of 790 acres of 1,060 acres of 1,060 acres of 1,060 acres of 120 acres of

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

Typical Year Unmitigated/ SA/SA SA/SA AF/AF SA/I SA/SA 1/1

Mitigated Effect (on high
quality habitat)
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Table 'IV-43 (Continued)

e

Plan 8
CAWCS No Action

Factors/Measures (Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7 Plan 9

BIOLOGICAL RESOURCES Cont' d

Perennial Stream/
Riverine Communities

Loss of miles of 0 -3 +1 -16 +1 -2 0
perennial stream in (70 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 No change
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

Conceptual None proposed None proposed Stream losses None proposed None proposed None Proposal
Mitigation not mitigatable

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

">
U1 Reservoir AquaticU1

Communities

Gain or loss of sur- 0 +400 -360 +3,080 +1,900 +3,690 +1,770
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 0
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 4.6 in/day 9.2 in/day 4.0 in/day 4.0 in/day 4.5 in/day 4.7 in/day
than 2 inches/day (drawdown rates 1.3 at Cliff at Cliff at Cliff and at Cliff at Cliff at New
during spawning in/day at Roosevelt, (decrease (no change 2.6 in/day at and 4.7 and 4.7 Waddell
season 9.2 in/day at from current from current Confluence in/day at in/day at

Horseshoe, 1.6 in/day condition) condition) (increase New Waddell New Waddell
at Lake Pleasant) over current (increase (increase

condition) over current over current
condition) condition)

Conceptual. None proposed None proposed Reduction in drawdown rates to 2 in/day during

Mitigation spawning season

Typical Year Unmitigated/ I I SA/SB SA/SB SA!BF SA/SB
Mitigated Effect



Plan 8
CAWCS No Action

Factors/Measures (Future Without Project)

WATER QUALITY

Constituents

Plan 1

Table IV-43 (Continued)

Plan 2 Plan 3 Plan 6 Plan 7 Plan 9

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 ofMCMWCD#l 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. None of the MCMWCD#l water
sources maintain Comparison of Changes in Average Verde treated for M&I uses.
quality independent Water Sourcesa River Concentrationsa Changes in Average MCMWCD#l
of CAP influence. (mg/l) (mgh) Concentrationsa
CAP water known to Verde CAP Ca 42.5 to 61.4 (+44%) (mg/!)
have high levels of Ca 42.5 85.6 D Cd 0.00156 to 0.00100(-36%) Ca 50.8 to 84.4 (+66%)
dissolved organics D Cd 0.00156 <0.000286 Ted 0.00619 to O. 00550(-11%) D Cd <0.00300 to 0.000378(-87%)

T Cd 0.00619 <0.00462 T Fe 0.192 to 0.178 (-7%) T Cd <0.00150 to 0.00451 (+201%)
T Fe 0.192 0.159 Hard 212. to 268. (+26%) T Fe 2.04 to 0.223 (-89%)

Harli 212. 339. Na 30.4 to 64.0 (+111%) Hard 215. to 335. (+56%)
Na 30.5 107. D Pb 0.00300 to 0.00232(-23%) Na 37.8 to 105. (+178%)

D P\I 0.00300 0.00144 T Pb 0.0714 to 0.0580 (-19%) D Pb 0.00200 to 0.00146 (-27%)
TPb 0.0714 0.0408 D Se 0.000750to 0.00174(+132%) T Pb 0.00425 to 0.0396 (+832%)
D Se 0.000750 <0.00300 T Se 0.OOO60Oto 0.00156(+160%) D Se <0.00100 to 0.00293 (+193%)

N TSe 0.000600 <0.00279 S04 52.9 to 165. (+212%) T Se <0.00100 to 0.00273 (+173%)U'1

'" S04 52.9 309. TOS 314. to 493. (+57%) S04 85.0 to 301. (+254%)
TDS 314. 722. TOS 358. to 710. (+98%)

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 K&I
and agricultural users.
Short exchlUlge period
affects only.8% of SRP
.surface water.

After-mix maximum SRP concentrations
reach new highs for numerous constit
uents. All of SRP surface water
degraded and possible increased M&I
treatment costs with short-term
maximum·CAP concentrations. Possible
changes in agricultural operation only
during period when Verde River water
is normally delivered. High dis
solved organic levels in CAP water
reach water treatment plants which
otherwise wou14 receive only SRP
water.

After-mix maximum MCMWCD#l
concentrations reach new
highs for numerous coustit
"uents with no significant
effect on agricultural users.

Conceptual
Mitigation

Typical Year Unmitigated Effect

None proposed

I

Not
applicable

No effect

None proposed

SA

None" proposed

I

None proposed

I
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Table IV- 43 (Continued)

e

Factors/Measures

WATER QUALITY Cont'd

Eutrophication

Plan 8
CAWCS No Action

(Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7 Plan 9

Potential for
eutrophic condi
tions to occur in
reservoirs which
store CAP Colorado
River water in CAWCS
study areab •

Conceptual
Mitigation

No Colorado River
water storage
reservoir in study
area.

Same as Future Without Condition

------- Not applicable --------

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.
Eutrophication provides potential
for increased levels of dissolved
organics in Confluence Reservoir
water.

Downstream impacts mitigatable with
different disinfection process for
SRP M&I water.

New Waddell Reservoir has low
to moderate potential for
eutrophication with no
projected problems

None proposed

'"c.n-..

Typical Year Unmitigated/
Mitigated Effect

Salt Loading

--------- No Effect ---------- SA/I I I

Increased amount of Baseline CAP imports 10.6% increase 1.6% increase 16.2% increase in average annual 13.3% increase 11.3%
dissolved salts average of 1,020,000 in average in average imported salt volume. in average increase in
imported in tons of dissolved annual imported annual imported annual imported average
Colorado River salts each year. salt volUDle. salt volUDle. salt .volume. -annual
water. imported

salt volume

Conceptual None proposed None propoaed lIbne proposed. None proposed None proposed
Miti.gation

. Typical Year Unmitigated/ I I 1 1 I
Effect

aprefix D means dissolved fraction while T means total recoverable. All values shown rounded to three significant figures. Constituents shown on
this table were selected to show some significant impacts; a more complete list of constituents and their impacts 1.s included in Chapter IVB2.

bEutrophication potentials were computed using the Canfield and Bachman equations described in the USBR Technical Memorandum titled "Guidelines for
Studies of Potential Eutrophication" Denver, Co., 1981. Risk of eutrophication under normal operating conditions is based on phosphorus concentration
which is assumed uniform over the studied area. .



Table IV-43 (Continued)

Factors/Measures

CULTURAL RESOURCES

Prehistoric Cultural
Resources

Plan 8
CAWCS No Action

(Future Without Project) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7 Plan 9

Number of sites
destroyed by construc
tion activities/total
number of sites
potentially affected
in dam site areasc

Acres of archaeological
deposits affected

Effects Factor (for
total sites affected)d

o
sites in

site areas)

o
acres of

deposits in site
areas)

132/2,942

4,272

-5,760

72/2,942

4,272

. -4,747

156/3,208

12,015

-14,665

158/3,062

4,374

-5,887

53/361)3

4688

-5456

Conceptual
Mitigation

Avoiding resource; partial data recovery (e.g., mapping sites, collection of surface
artifacts, use of remote sensing techniques, test excavations, partial site excava
tions); site protection (e.g., fencing around site, policing, site monitoring,
enforcement of laws against vandalism). Complete mitigation of impacts not possible.

'"(J1

0>
Unmitigated/
Mitigated Effect

Historic Cultural
Resources

Number of sites destroy
ed by construction and
related activities/
total number of sites
potentially affected
in dam site areas c

Effects Factor (Range)d

o
(192 sites in
site areas)

AF/AF

29/64

-73 to -320

AF/AF

29/64

-173 to -370

AF/AF

73/90

-438 to -798

AF/AF

39/73

-225 to -422

AF/AF

36/67

-207 to -383

Conceptual
Mitigation

Avoiding resource; partial data recovery; site protection; site documentation (e.g.,
recording surface architecture or structural features); additional historical research.

Roosevelt Dam and Verde
River Sheep Bridge impacts only
partially mit~8abie"

Fort McDowell, Roosevelt
Dam, and Verde River
Sheep .Bridge impacts only
partially mitigable .

Roosevelt Dam and
Verde River sheep.
Brid&e impacts onLy
partially mitigable

Roosevelt Dam
impacts only
partially
mitigable

Unmitigated/
Mitigated Effect

AF/AF AF/AF AF/AF AF/AF AF/AF

cAffected areas include all reservoir pool zones plus a secondary impact zone that extends approximately 1 mile beyond the maximum water
surface elevation.

dThis factor incorporates both the quality of the resource and the severity of the impacts. See Stage III Methodology for Environmental
Quality Assessment (Dames & Moore, 1981) for details.
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Table IV-43

e

Factors/Measures

RECREATION

Stream-Oriented
Recreation

Net loss or gain of
miles of perennial
stream/loss of tubing
miles in typical year

Net loss or gain in
maximum annual recrea
tion days for stream
oriented activities
in typical year

Conceptual
Mitigation

Plan 8
CAWCS No Action

(Future Without Project)

0/0
(70 stream miles in
site areas; 986 miles
in 5-county region)

0/0
(2,280,000 stream
oriented recreation
days in site areas;
8,236,000 in
5-county region)

Plan 1

-3/0

+5,850

None proposed

Plan 2

+1/0

+696

None proposed

Plan 3

-16/17

-1,504,802

Loss of stream
miles not
mitigatable

Plan 6

+1/0

+7,992

None proposed

Plan 7

-2/0

+6,386

None proposed

Plan 9

0/0

o

None proposed

'"CJ1
<0

Typical Year Unmitigated/
Mitigated Effect

Reservoir-oriented
Recreation

Net loss or gain
in usable surface
acres in typical
year

Net loss or gain in
maximum annual recrea
tion days for reservoir
oriented activities in
typical year

o
(16,600 acres in
site areas; 35,000
in 5-county region)

o
(822,000 reservoir
oriented recreation
days in site areas;
6,479,000 for 5-county
region)

I

+683

+670,520

I

-853

-48,647

AF/AF

+5,243

+3,537,383

I

+4,222

+1,066,005

I

+5,095

+1,085,873

I

+4,233

+881,,000

Conceptual
Mitigation

------------------------------- None proposed for this factor ----------------------------

Typical Year Unmitigated
Effect

SB I SB SB BF 3B



Table IV-44

SUMMARY OF SOCIAL IMPACTS AND EFFECTS OF PLANS

N
m
o

Plan 8
~CS No Action

(Future Without
the Project.)

Relocation of Indian People

For 374 Fort McDowell Indian Community
residents:

Normal incidence of physical and
mental. health problems.
High satisfaction with way of life.
High levels of personal automony.
High potential for increased
financial self~sufficiency.

High levels of extended family ties.
Normal incidence of family problems~
High community cohesion and viability.
High potential for increased tribal
economic self-sufficiency.
Moderate levels of unemployment.
High potential for sustaining
Yavapai culture.

Relocation of Non-Indian People

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

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

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

Flood Damage Reduction

For 46,560 people liVing in the flood
prone areas by the year 2000 (condi
tions occur with a 20o-year flood of
275,000 cfs)

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

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

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

Damages to roads and bridges
projected to be $15,800,000.
Transportation delay costs pro
jected to be $39,694,000. Air
and rail facility damages
projected to be $7,021,000.

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

Temporary delays in telephone
service.

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

Short- and long-term losses to
tourism.

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

No additional land available
for development.
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Plan 1

Relocation of Indian People

Same as Future-Without conditions.

e

Table IV-44 (Continued)

Relocation of Non-Indian People

IMPACTS
For 347 Roosevelt Lake area residents:

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

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

UNMITIGATED/MITIGATED EFFECT:
SA/I

e

Flood Damage Reduction

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

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

Projected $602,000 in residential
property damage.

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

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

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

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

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

No significant disruption to
tourist trade.

Emergency costs would be below
$60,000.

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

MITIGATION:
Not required

. UNMITIGATED EFFECT:
BF
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Relocation of Indian People

Same as Future-Without conditions.

Table IV· 44 (Continued)·

Relocation of Non-Indian People

IMPACTS
For 247 Roosevelt Lake area residents:

Slight increase in incidence of physical
and mental health problems.
Substantial decrease in personal
automony.
Moderate decrease in satisfaction
with way of life.
Moderately reduced financial capacity.
Moderate decrease in informal support
networks.
Moderate decrease in community cohesion
and slight decrease in social organization.
Substantial decrease in potential for
sustained community viability.

MITIGATION:
Relocate only those people who live within
the 200-year flood pool, with no relocation
of people in the IDF area.

UNMITIGATED/MITIGATED EFFECT:
SA/No effect

Flood Damage Reduction

IMPACTS
For 46,560 people living in the flood
prone areas by the year 2000 (condi
tions occur with a reduction of 200
year flood to 157,000 cfs at airport):

Potential for inundation of approx
imately 525 individuals. Low prob
ability of flood-related deaths.

Projected $5,684,000 in residential
property damage.

Temporary lifestyle disruption for
525 individuals inundated; permanent
lifestyle disruption for many sequen
tial qisaster victims in Holly Acres.

15 bridge crossings remain operable.
Closure of all dip crossings. Damages
to roads and bridge crossings total
ling >$5,000,000. No significant
delays in transportation.

Damages totaling $1,500,000 to
electrical transmission towers and
power lines. Approximately $80,000
in damages to sewage and wastewater
treatment plants.

Temporary delays in telephone
service in some areas. No delays
in delivery schedules of news
papers, mail, etc.

Business losses totalling
$6,977,000; majority of damages
to sand and gravel operations.

No significant disruption in tourist
trade.

Civil defense warning system fully
activated. Emergency costs in excess
of $505,000.

2,248 acres valued at $66,026,000
available for higher urban uses.

MITIGATION:
Not required.

UNMITIGATED EFFECT:
SB
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Table IV-44 (Continued)

e

Relocation of Indian People Relocation of Non-Indian People Flood Damage Reduction

N

'"w

Plan 3 IMPACTS:
For 290 Fort McDowell Indian Community Impacts and effects same as Plan 1.
residents:

High incidence of physical and mental
health problems which is expected to
result in increased illness and
mortality.
Extreme decline in levels of personal
autonomy.
Extreme decrease in satisfaction with
way of life.
Substantial decrease in potential for
sustained financial self-sufficiency.
Substantial decrease in extended
family ties.
Substantial increase in incidences of
family problems.
Extreme decrease in community cohesion and
viability.
Substantial decrease in potential for
tribal economic self-sufficiency; sub
stantial increase in unemployment.
Extreme decrease in potential to
sustain Yavapai culture.

MITIGATION:
Relocate the entire community together.
Provide land of the highest available
quality contiguous to the reservation.
Monetary compensation should cover all
expenditures.
Provide for participation of the entire
community in all decisions and plans.
Provide a system for disseminating
information to residents.

UNMITIGATED/MITIGATED EFFECT:
AF/AF

Impacts and effects same as Plan 1.

Plan 6
(Agency Proposed
Action)

Plan 7 '

Same as Future-Without conditions.

Same as Future-Without conditions.

Impacts and effects same as Plan 1.

Impacts and effects same as Plan 1.

Impacts and effects same as Plan 1.

Impacts and effects same as Plan 1.
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Plan 9

Relocation of Indian People

Same as Future-Without conditions.

Table IV-44 (Continued)

Relocation of Non-Indian People

Impacts and effects same as Plan 1.

Flood Damage Reduction

IMPACTS
For 46,560 people living in the flood
prone areas by the year 2000 (condi
tions occur with a reduction of 200
year flood to 215,000 cfs at airport):

Potential for inundation of >525
individuals. Low probability of
flood-related deaths.

Projected $18,954,000 in residential
property damage.

Temporary lifestyle disruption for
>525 individuals inundated; permanent
lifestyle disruption for many sequen
tial disasrer victims in Holly Acres.

3 bridge crossings remain operable.
Closure of all dip crossings. Damage
to roads and bridge crossings total
ling $9,100,000. Significant delay
in transportation.

Damages totalling $4,800,000 to
electrical transmission towers and
power lines. Greater than $135,000
in damages to sewage and wastewater
treatment plants.

Temporary delays in telephone
service in some areas. Delays
in delivery schedules of newspapers,
mail, etc.

Business losses totalling $21,761,000;
majority of damages to sand and
gravel operations.

Short-term disruption in tourist trad~

Civil defense warning system fully
activated. Emergency costs in
excess of $809,000

MITIGATION:
Not required.

UNMITIGATED EFFECT:
B



e e e

TABLE IV-45

SUMMARY OF ECONOMIC COSTS AND BENEFITS OF PLANS

Total Construction Total Annual Total Annual Net Economic
Plan Cost ($ Range)a Cost ($ Range)a Benefits ($) Benefits ($ Range)a

ECONOtlICS

Plan 8 (No CAWCS Action) 0 0 0 0

Plan 1 694,940,000 58,060,000 89,040,000 30,980,000
to to to

874,230,000 71,300,000 17,740,000

Plan 2b 541,570,000 41,870,000 53,310,000 11,440,000
to to to

627,460,000 48,210,000 5,100,000

Plan 3 1,116,250,000 93,970,000 125,970,000 32,000,000
to to to

1,295,540,000 107,200,000 18,710,000
N
0'\
<.11

Plan 6 (Agency Proposed Action) 978,430,000 82,710,000 174,290,000 91,580,000
to to to

1,157,720,000 95,940,000 78,350,000

Plan 7 same as Plan 6 same as Plan 6 168,160,000 85,450,000
to

72,220,000

Plan 9 931,~90,OOO 76,030,000 143,089,000 53,829,000
to to to

1,111,080,000 89,260,000 60,169,000

aCosts range from Modified Roosevelt/Modified Stewart Mountain options to New Roosevelt/New Stewart Mountain options.
Net economic benefits correspond to these options. Costs of plans would be allocated among. several funding sources;
for this analysis 2 sources were assumed: Reclamation Safety of Dams Act and Colorado River Basin Project Act.

bNew Roosevelt is not included in Plan 2.



The mitigation plan is displayed for only the proposed action
because that is the action Reclamation expects to implement. If another
action is recommended for implementation, then very similar mitigation
measures would be applied to mitigate the impacts of. that action, although the
actual quantity and quality would most likely be different.

The following subsections describe the mitigation plan for Plan 6.
For each major resource category, commitments for mitigation are established,
various means for accomplishing the commitments are described, and additional
~pportunities are discussed.

1. Biological Resources

Based on Habitat Evaluation Procedures utilized in developing this
mitigation plan, mitigation measures and project modifications are described
which will fully alleviate impacts to Riparian/Wetland Communities, Reservoir
Aquatic Communities, Perennial Streams, and Special Use Areas and avoid
jeopardizing endangered species. Other Terrestrial Communities have
mitigation measures presented which are also reasonable and feasible but
provide less than full compensation for losses due to cost and operational
constraints. Reservoir Aquatic Communities will benefit from the Plan 6
action due to increases in habitat and prey availability. However, the
largemouth bass and allied species, which are the mainstay of the sport
fishery at New Waddell, will be adversely affected by the action. This will
directly affect the economic value of this resource.

Throughout the development of this mitigation plan Reclamation has
coordinated with the Fish and Wildlife Service and the Arizona Game and Fish
Department in accordance with the Fish and Wildlife Coordination Act and the
Endangered Species Act. Recommendations made by these agencies have been
considered in the selection of mitigation measures that will be implemented.

Additional opportunities have been identified for impact reduction
and/or enhancement of habitat values. These measures could be considered if
1) the proposed measures are not effective in meeting the objective of no net
loss of habitat value, or 2) enhancement of habitat value is determined to be
appropriate and the required sponsorship of the measure is available.
Implementation of these opportunities will be dependent on discussions with
wildlife and land management agencies as well as an analysis of the cost and
effectiveness of the measures.

The primary impacts described in Chapter IV are based on the effects
of impounding water. The amount of water impounded and the operation of the
reservoir were determined by forecasting the availability of water based on
historical records. The mitigation of the effects of the reservoirs is
therefore dependent on the accuracy of these forecasts. The best information
available has been used to determine the compensation for the adverse effects
of the project on fish and wildlife resources. If new data become available
the effects and mitigation measures will be reassessed while attempting to
maintain the level of compensation committed to herein.

266



The principal method for determining mitigation needs was the
Habitat Evaluation Procedure developed by the Fish and Wildlife Service. This
methodology quantifies changes in wildl ife habitat qual ity and quantity over
time. The measure used to quantify change is a Habitat Unit (HU). Habitat
unit values have been derived for each habitat type impacted in the Plan 6
area. Habitat Unit Values for each resource category with and without
mitigation are presented in Table IV-46.

2. Riparian/Wetland Communities

(1) Commitment

Reclamation is committed to implementing a plan that will
result in no net loss of habitat values to the Riparian/Wetland Communities
upstream of Bartlett and Stewart Mountain Dams and at Lake Pleasant.
Reclamation is also committed to revegetating 250 acres of cottonwood-willow

. and 690 acres of mesquite at the Cliff site.

(2) Means of Accomplishing Commitment

(a) The methods for meeting this commitment will include
revegetati ng cottonwood/wi 11 ow and mesquite habitat types in suitable areas
within the exposed bed of Horseshoe Reservoir above elevation 1940. Based on
current information sufficient area will be exposed to recover all of the
habitat value lost to construction and operation of Plan 6, including losses
at Roosevelt and New Waddell Dams (Table IV-46). Additionally, only partial
conservation pool clearing will occur in existing stands of the
riparian/wetland community at New Waddell and Cliff Damsites, thereby reducing
impacts. No clearing will occur at Roosevelt Dam under current plans.

(b) The mixed scrub at all sites and cattail habitat at
Cliff Dam will recover without revegetation through natural succession as they
do now when reservoirs are drawn down for extended periods of time. To ensure
full development of the habitat values, livestock grazing and ORV use would
need to be eliminated in this riparian area and fencing may be required if
adequate protection is not provided through other means such as fencing the
IDF areas. (See discussion on other Terrestrial Communities). The Tonto
National Forest has further recommended that this area be set aside as a
wildlife and waterfowl area and managed in cooperation with other wildlife and
land management agencies. This recommendation will be implemented through a
management agreement among these agencies. As these measures will be within
the Tonto National Forest, this agency will be requested to manage the area.

(c) The draining of Horseshoe Reservoir and the breaching
of Horseshoe Dam will be scheduled to coincide with the seedina and
germination period of cottonwood and willow species in t~arch and ApriL By
draining the lake during this period, the increased production of cottonwood
and willow trees would offset mixed scrub establishment, as mixed scrub
speci es tend to germinate in early to mi d summer. Thi s measure will be
reflected in the construction schedule for Cl iff Dam. The implementation of
this measure would reduce the initial cost of revegetation by eliminating the
need to root plow, burn, or spray unwanted vegetation such as salt cedar and
reduce the amount of plant materials required to accomplish the objective.
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Table IV-46. Acreage and habitat units for the future without and the future with the project
and; mitigated acreages, habitat units and costs for each mitigation measure
in each community type affected in the Plan 6.

Cliff
Acres Habitat

Value

RIPARIAN/WETLAND COMMUNITIES
Roosevelt Waddell

Acres Habitat Acres Habitat
_____V~a::...:l:..:u:.:e=-- Val ue

+2140 +11017

I
I

i
I ~

FUTURE WITHOUT
PROJECT AREA

PROJECT IMPACTS
Construction
impact
Conservation
pool clearing
Conservation
pool flooding

+1270

-480

-353

-117

+5797

-2037

-2553

-846

-130

o

-240

-647

o

-1609

+480

-40

o

-440

+1992

-173

o

-1819

Acres

+3890

-650

-353

-797

Totals
Habitat

Value

+18806

-2857

-2553

-4274

Cost

N/A

N/A

N/ A

N/A

$840,000 -0-

-80 +2513

+2060 +13530

N/A
N/A

N/A

N/A

+1429
+3844

+6383 $840,000
+2535 N/A

-4393

+14413

+23331

+4525 N/A

$840,000

-60

-600

+250
+950

+840
-300

+3290

+3830

o
+72

+446

+99
+275

+374

-1618

-1546

-0-

o
o

+20
+80

-380

-380

+100

+100

+500
+401

-1355

+9662

o 0
o +3868

-80

+110
+180

+2060

+830
+3168

+3558

+9355

+6383
-1405

+4377

-1420

TOTAL COST

Construction
reclamatio~ +120
Succession +690

FUTURE WITH PROJECT1

REMAINING AREA +1130

TOTAL IMPACT 2 -140

MITIGATION
Revegetati~n +840
Succession -300

FUTURE WITH PROJECT3

AREA MANAGED +1670
Change due to
Project +400

N
O"l
00

1. The remaining area equals future without project after accounting for project impacts.
2. Total impacts = future without. project + future with proj~ctremaining area.
3. Future with project area managed = future with project remaining area with

mitigated habitat values.
4. Succession represents an ecological change from one vegetation cover type to another.
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Table IV-46 continued

OTHER TERRESTRIAL COMMUNITIES
Cliff Roosevelt Waddell

Acres Habitat Acres Habitat Acres Habitat Acres
Value Value Value

-'--~~~--'---'---'--

FUTURE WITHOUT
PROJECT AREA

PROJECT IMPACTS
Construction
impact
Conservation
pool cl eari ng
Conservation
pool flooding

+9120

-910

-808

-862

+53542 +7830

-5342 -880

-4743 0

-5061 -3440

+34963 +8660

-3929 -1670

o -1425

-15361 -4945

+3D603

-5901

- 5036

-17475

+25610

-3460

-2233

-9247

Totals
Habitat

Value

+119108

-15172

-9779

-37897

Cost

N/A

N/A

N/A

N/A

$740,000$770,000 $405,000

+2094 (4) +645
+13022 (35 mil +3491

N/A
N/A

N/A

N/A

+5528 $675,000
+24121 $1,190,000

+9699
+14146

-39003

+80105

+109754

-8354N/A

$1,865,000

(27)
(140 )

-9650

+2380
+2910

+15960

-9650

+15960+7774

+5583
o

-22829-8190 -6460

+1768 +1580
+9332 0

+41889 +2200 +11910

+6926 -6460 -17693

+26773 +2200

+2789 (10)
+7608 (55 mi)

+2348 +400
+4814 +2090

-7984 -1830

+55955 +6000

+2413 -1830

+45558 +6000

TOTAL COST

Construction
reclamatioij +400
Succession +820

FUTURE WITH PROJECT 1
REMAINING AREA +7760

TOTAL IMPACT 2 -1360

MITIGATION
Wildlife water
facilities (13)
IOF Fencing (50 mil

FUTURE WITH PROJECT 3

AREA MANAGEMED +7760
Change due to
Project -1360

N
0)
\.Q

1. The remaining area equals future without project after accounting for project impacts.
2. Total impacts = future without project + future with project remaining area.
3. Future with project area managed = future with project remaining area with

mitigated habitat values.
4. Succession represents an ecological change from one vegetation cover type to another.



Table IV-46 continued

PERRENIAL STREAM COMMUNITIES
Cliff Roosevelt Waddell

Miles Habitat Miles Habitat Miles Habitat
Value Value Value

---_...:...::....:....::~

Miles
Totals
Habitat

Value
COSTS

FUTURE WITHOUT
PROJECT AREA

PROJECT IMPACTS
Construction
impact
Conservation
pool flooding

Construction
reclamation

+20

-4

-6

+4

+45558

-9113

-13668

+6962

+15

o

o

o

N/A

N/A

N/A

N/A

o

o

o

o

N/A

N/A

N/A

N/A

+35

-4

-6

+4

+45558

-9113

-13668

+6926

N/ A

N/A

N/A

N/A

'"......,
o

FUTURE WITH PROJECT1
REMAINING AREA +14

TOTAL IMPACT 2 -6

+29739

-15819

+15

o

N/A

N/ A

o

o

N/A

N/A

+29

-6

+29739

-15819

N/A

N/A

$619,000 $51,000

MITIGATION
Reclamation
of stream miles
Fish barriers

FUTURE WITH PROJECT 3

AREA MANAGED
Change due to
Project

TOTAL COST

+7
.LtJ:l

+21

+1

+22240
N/A

+51979

+6421

o
ill

+15

o

-0-

N/A
N/A

o

o

o
.LtJ:l

o

o

N/A
N/A

o

o

+7
(+2)

+36

+2

+22240
N/A

+51979

+6421

$610,000
$60,000

N/A

N/A

$670,000

1. The remaining area equals future without project after accounting. for project impacts.
2. Total impacts = future without project + future with project remaining area.
3. Future with project area managed = future with project remaining area with

mitigated habitat values.
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Table IV~46 continued
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RESERVOIR. AQUATIC COMMUNITIES
Roosevelt Waddell

Acres Habitat Acres Habitat
Value Value

----.....;...;.~~

Cliff
Acres Habitat

Value
FUTURE WITHOUT
PROJECT AREA

PROJECT IMPACTS
Construction
impact
Conservation
pool fl oodi ng
Construction
reclamation

+610

o

+130

o

+1061 +11930 +29036

N/A 0 N/A

+226 0 N/A

~ 0 N/A

+830

-80

+1850

+40

+1950

-188

+3246

+78

Acres

+13370

-80

+1980

+40

Totals
Habitat

Value

+32047

-188

+3472

+78

Costs

N/A

N/A

N/A

N/A

FUTURE WITH PROJECT1
REMAINING AREA +740

TOTAL IMPACT 2 +130

MITIGATION
Drawn down rates
(in/day) (-.72)
Minimum pool (+1030)
Safety Clearing -1161

FUTURE WITH PROJECT 3
AREA MANAGED +740
Change due to
Project +130

-0-

N
.........
......

TOTAL COST -0-

+1287

+226

+459
N/A
+20

+1766

+705

+11930 +29036

o N/A

N/ C N/ C
N/ C N/ A

o +459

+11930 +29495

o +459

-0-

+2600

+1890

(-1.49)
(+1540)
-1425

+2600

+1770

+5086

+3324

+601
N/A

+117

+5804

+3854

+15270

+2020

N/A
(+2570)
+2586

+15270

+1900

+35409

+3550

+1060
N/A

+479

+37065

+5018

N/A

N/A

-o
N/A
-0-

N/A

N/A

-0-

1. The remai~ing area equals future without project after accounting for project impact~.

2. Total impacts = future without project + future with project remaining area.
3. Future with project area managed = future with project remaining area with

mitigated habitat values.



Table IV-46 continued

SPECIAL USE AREAS
Cliff Roosevelt Waddell

Acres Habitat Acres Habitat Acres Habitat
Value Value Value--------

$10,000$10,000

N/ A

N/ A

N/ A

N/ A

Costs

N/A

N/A

$20,000

$20,000

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Totals
Habitat

Value
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(d) All riparian habitat in the construction areas not
required for construction purposes will be protected from damage. All lands
containing riparian habitat which is removed due to construction outside the
impoundment area will be contoured and revegetated to preconstruction
conditi ons.

(3) Additional Opportunities

(a) Support could be provided to land management programs
that promote riparian/wetland habitat rehabilitation in suitable drainages at
all project sites. An example of such a program is the Forest Service's
riparian habitat rehabi1 itation program in the Tonto National Forest, with
rehabi1 itation sites in the areas near the proposed C1 iff Dam on the Verde
River and the Salt River.

(b) Private1y..:owned parcels of land bordering the Salt
and Verde Rivers could be acquired and managed to promote riparian growth and
wildlife utilization. Several parcels on Tonto Creek at Roosevelt Lake offer
potenti a1 sites for ripari an habitat development. Size, quantity, cost and
availability of the parcels for purchase have not yet been determined.

(c) Additional or substitute areas at C1 iff Reservoi r
such as Mullen Mesa or Deadman Wash or other National Forest Service lands
outside of project area could be converted to cottonwood/willow communities.
These are currently desert areas that occur in the proposed surcharge pool and
will be inundated during high frequency flood events, thereby'great1y reducing
their existing habitat value. These same flood events would serve to
encourage the establishment of mixed scrub habitat due to the increased
availability of water. However, these areas would require greater effort to
vegetate and maintain than the proposed areas due to differences in soil type
and depth to ground water.

(d) Additional benefits could be obtained by creating
"pot holes" in the bed of Horseshoe Reservoir for cattails. This would in
turn increase the value of the area for wetland wildlife species and
waterfowl.

b. Other Terrestrial Communities

(l )Commi tments

The upland desert habitat represents the major vegetation
type within the Cliff, Roosevelt, and Waddell site areas and will be subjected
to the greatest acreage loss within the res.ervoir inundation zore.
Opportunities for recovering lost acreages are limited, but qualitative
mitigation is possible. Reclamation is committed to mitigating the loss of
habitat value to the greatest extent practical or to compensate for the losses
by increasing values in other habitat communities.

(2) Means of Accomplishing Commitment

(a) Reclamation will restrict grazing and off-road
vehicle access by fencing the IDF and/or by obtaining management agreements on
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project withdrawn lands at each project site ( i.e., with the Forest Service
at Cliff and Roosevelt Damsites and the Maricopa County Parks Department
and/or the State Land Department at New Waddell Damsite). In addition
permanent water sources will be provided in areas where water is not now
available to wildlife.

(b) All areas of construction disturbance in the project
sites not needed for permanent facilities will be returned to natural contours
and revegetated with native species of plants occurring in the habitat.

(c) These mitigation measures will reduce habitat value
losses by 92 percent (72 percent annualized) over time, but there will bea 38
percent loss in acreage. These residual impacts will require negotiations
with wildlife and land management agencies to determine how best to further
reduce these losses.

(3) Additional Opportunities

(a) Additional land may be available at New Waddell if
the size of the county park there is increased. If this occurs, Reclamation
could negotiate a management agreement with the County that would increase
wildlife values through the elimination of cattle grazing- in the same manner
as in the proposed measure.

(b) Additional land could be acquired to mitigate losses
of habitat value. There appears to be an adequate supply of desert upland
habitat that could be used. However, to regain the lost habitat value through
management, the present habitat value of any acquired land would need to be
taken into account, so that the required acreage would be 12,000 to 18,000
acres.

e. Perennial Streams

(l) Commitment

Reclamation is committed to replacing all of the habitat
value lost due to the construction and operation of Plan 6. Reclamation is
further committed to avoiding impacts to the native fisheries in perennial
streams caused by the increased water storage elevations at Cl.iff and New
Waddell Damsites which could introduce non-native reservoir fish into
currently isolated native fish habitat.

(2) Means of Accomplishing the Commitment

(a) Up to 7 miles of river will be available after
draining Horseshoe Reservoir. Reclamation will reclaim these 7 miles through
stream management techniques which will replace the habitat value lost from
the 6 miles of river inundated by Cliff Dam and Reservoir.

(b) Because of recent high flows on the Verde and
resultant storage in Horseshoe Reservoir, the necessary physical parameters
needed to choose the proper methods of reclamation of the river have not been
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determined. Therefore, the first step is to collect and analyze this
information. The second step wi 11 then be to sel ect the proper methods for
stabil izing the stream channel and creating habitat for riverine fishes and
wildlife. Such habitat manipulation would be directed toward providing a
heterogeneous mixture of pools, riffles, and backwaters. If these measures
are successful the loss of 15,819 habitat units will be fully mitigated and
possible enhancement of 6,421 habitat units could occur. These anticipated
gains are predicted on rehabil itation during the first 10 years of project
operation. If rehabilitation is delayed or takes longer than expected, the
overall gains will be less. Given the accuracy of the forecasted flow regime,
a quantitative increase of 1 stream mile could be gained.

(c) The avoidance of impacts to native stream fish will
be accomplished by placing fish barriers above the IDF elevation on stre~ms in
the project area which contain native fish populations.

(d) Where possible, construction impacts to riverine
resources will be avoided by locating haul roads away from water r.ourses and
minimizing river crossing areas.

(3) Additional Opportunities

(a) Instream flow releases coul d be made to downstream
sections of the Salt and Verde Rivers to comper-sate or enhance riverine
habitat. Instream flow studies are needed to determine the best flow regime
as there may be conflicts between the requirements of the native and
non-native fish populations in these systems.

(b) r~inimum flows in the Salt and Verde Rivers could be
maintained to prevent d~y-up periods or to minimize the extent of the dry-up
periods.

d. Reservoir Aquatic Communities

(1) Commitments

Beneficial effects will result from the implementation of
Plan 6 for most aquatic dependent species. Reclamation's commitment with
regard to adversely impacted game fish is to replace the lost habitat values
to the greatest extent practical, compensate for these values by increasing
habitat values elsewhere, or by increasing the density of game fish in project
reservoirs as measured by the catch/unit effort.

A potential problem may exist vJith the introduction of
Colorado River i chthyofauna and its effect or thf' fi shery at New ~.faddf'll.

Through a cooperative effort with the P,rizona Game and Fish Depr.rtment, the
Fish and Wildlife Service and other interested parties, Reclamation will
investigate the effect of the introductions or possible means of preventinq
its occurrence. The knowledge gained from this investigation will be used to
confirm or modify the mitigation measures to qain the greatest value for the
effort.
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(2) Means of Accomplishing Commitments

(a) Reclamation is committed to reducing the rate of
drawdown at New Waddell Reservoir to 5 feet or less during March and the first
half of April as often as is practical to provide suitable spawning conditions
for largemouth bass and other fi sh wi th simi 1ar spawni ng requi rements. The
time period for the reduced drawdown rate will be extended for as long as
possible dependent on annual variations in power marketing and other
considerations such as seasonal climatic conditions which may affect the needs
of the water users. At a minimum, conditions suitable· for largemouth bass
spawning would be provided during normal and surplus water years.

(b) Reclamation is further committed to reducing
conservation pool clearing to the minimum possible level. Currently, a total
of 2,486 acres will be cleared at Cliff and Waddell Danisites primarily for
human safety and navigation considerations, predicated on expected boat usage.
This will reduce initial impacts to terrestrial habitats and increase habitat
values in the reservoirs over the unmitigated value by providing protective
cover for fish.

(c) Minimum pools will be incorporated into the sediment
and inactive storage pools at Cliff and New Waddell Reservoir sites. At Cliff
Reservoir site this pool would be 1,030 acres in size with an average depth of
30 feet; at New Waddell Reservoir site the pool would be 1,540 acres in area
and average 26 feet deep. These pools will provide carryover habitat in times
when the reservoirs would normally be dry. This is considered an enhancement
over present conditions.

(d) Because there will be a change in the water storage
regime at Cliff Reservoir over the yearly evacuation of Horseshoe Reservoir,
it is 1ike1y that the fisheries nursery effect of Horseshoe Reservoir on
Bartlett Reservoir will be reduced. The construction of a harvest basin
immediately downstream of Horseshoe Dam will facilitate the salvage of sport
fish for stocking in Bartlett Reservoir, thereby reducing the impact. A
management agreement will be required with the Arizona Game and Fish
Department for such salvage and restocking operations.

(3) Additional Opportunities

(a) Largemouth bass could be stocked at New Waddell
Reservoir. This would necessitate either buying fish or producing fish by
building a warm water hatchery at New Waddell Reservoir.

(b) The fish habitat in reservoirs could be improved by
creating artificial reefs for fish cover or by reducing the extent of
clearing. This would be especially beneficial in the minimum pool areas.

(c) At Cliff Reservoir, sport fishery benefits could be
gained if the Arizona Game and Fish Commission, in conjunction with the Forest
Service, were to place horsepower limitations or no wake zone requirements on
all or part of the reservoir. This would also reduce the amount of
conservation pool clearing required for navigation and would increase
protective cover for fish.
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(d) Investigations could also be conducted into the
feasibility of using Cliff Reservoir as compensation for a degradation in the
centrarchid fishery at New Waddell damsite.

e. Special Use Areas

(1) Commitment

The Roosevelt waterfowl management area will incur direct
and indirect impacts from the use of the proposed recreation facilities,
within and adjacent to its boundaries, and the anticipated eight-fold increase
in recreation use of the lake, reducing the value of this area to migrating
waterfowl. Reclamation is commited to reducing the effect of this disturbance
by increasing the value of the management area.

(2) Means of Accomplishing the Commitment

(a) The recreation sites that are developed by
Reclamation within the waterfowl area would be closed during the winter use
period. This measure will reduce the direct impacts of the recreation sites
within the management area.

(b) Currently the Arizona Game "and Fish Department plants
winter food crops for waterfowl. By providing irrigation equipment (either
portable or permanent) and sufficient water to irrigate 100 acres, the
attractiveness of the area will be increased for waterfowl" thereby reducing
the i ndi rect impacts of the di sturbance caused by the increased use of the
adjacent sites and the lake for recreation. This measure will increase the
Ari zona Game and Fi sh Depa rtment IS abil ity to provi de wi nter food crops by
approximately 50 percent.

f. Endangered Species

(1) Commitment

(a) The Fish and Wildlife Service has issued a Biological
Opinion under the Endangered Species Act. This opinion states that if Plan 6
is implemented as proposed, it will jeopardize the continued existence of the
bald eagle in the Southwest. The Jeopardy Opinion was issued because of the
impacts of the use of recreation developments and opportunities at Cl iff and
Roosevelt Reservoirs and because of construction impacts at Roosevelt and
Stewart Mountain Dams. The Opinion also proposes reasonable and prudent
modifications and conservation efforts which Reclamation is fully committed to
successfully carrying out in order to both avoid jeopardizing the bald eagle
and to conserve and protect the Gila topminnow.

(2) Means of Accomplishing the Commitments

(a) In accordance with established policy, Reclamation
will work with the Fish and Wildlife Service, Arizona Game and Fish Department
and the Forest Service to prepare an agreement to implement management
strategies and actions to avoid adverse impacts on nesting bald eagles
resulting from the increased recreation activities in the Plan 6 area.
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(b) Reclamation is currently participating in and
providing funding for the collection of information on the foraging and
nesting ecology and prey base of the Stewart Mountain, Chalk Mountain, and
Pinal Creek eagle pairs through an Interagency Agreement between the Fish and
Wildlife Service and Reclamation. Additionally, Reclamation will continue to
support the Forest Service's efforts to maintain nest wardens and provide
liaisons between construction forces. The nest watch program will continue to
receive funding from Reclamation for this effort.

(c) Reclamation supports breaching Horseshoe Dam in a
manner to promote stream and riparian development in the exposed Horseshoe
Reservoir and to avoid excessive erosion. Reclamation will coordinate with
the Fish and Wildlife Service to develop the requirements for evacuation of
Horseshoe Reservoir, to·be included in the data submitted for final design and
construction specifications.

(d) Borrow excavation will be avoided at Meddler Point,
if possible. If not, construction specifications will require the removal of
materials during the eagle nonbreeding season and the stockpiling of materials
outside the eagle breeding and foraging territory. In accordance with
standard Recl amation procedures, borrow areas wi 11 be restored to provide
habitat suitable for eagle forage fish. Human use of this area will be
addressed in the management strategies that are developed under the agreement
d.iscussed in Commitment (a).

(e) Award of the construction contracts associated with
Stewart Mountain Dam will be scheduled to permit initiation of construction in
April or May and then continue· uninterrupted except for blasting.
Construction specifications will exclude initiation of construction from
October through March. Blasting activities will be prohibited from December
through March.

(f) Reclamation will work with the Fish and Wildlife
Service to design and evaluate a positive cutoff above the inflow design flood
(IDF) elevation to provide a barrier to the movement of fishes upstream on
Tule Creek into the Gila topminnow habitat. The positive cutoff will be
constructed unless unforeseen design problems or extreme costs are
encountered.

(9) Reclamation will participate in fishery
investigations as part of the Interagency Agreement discussed in Commitment
(b). The detailed scope of additional fishery investigations beyond those in
the Interagency Agreement will be clarified prior to making a final
commitment.

g. Additional Considerations

(1) Project Monitoring

(a) To ensure the adequacy of mitigation and compensation
measures proposed in this plan and to facilitate monitoring the effects of the
project, pre- and post-construction studies will be conducted. Investigations
may be needed on such topics as spawning in pre- and post-project reservoirs,
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effects of flood attenuation on downstream riparian areas, riparian
reestablishment studies for Cliff Reservoir, alteration of temperature regimes
and nutrient blockage on the Verde River, effects of upstream water exchanges
on proposed riparian mitigation at Cliff Reservoir, investigations into the
effects of the introduction of Colorado River ichthyofauna in conjunction with
current studies, and river rehabilitation studies at Cliff Reservoir.
Recommendations stemming from these studies suggesting additional mitigation
would be evaluated and implemented if found to be justified.

2. Cultural Resources

a. Commitment

Cultural resources are objects, buildings, sites,
districts and structures that reflect cultural values. Cultural resources are
nonrenewable and it is Federal and Arizona State policy to conserve them.
Therefore, the goal of the CAWCS cultural resource mitigation is to implement
State and Federal policy and conserve those cultural values embodied in the
hundreds of cultural resources present within the CAWCS impact areas.

b. Means for Accomplishing Objectives

Cultural values within all CAWCS impact areas have been
identified or estimated, and recorded prehistoric and historic sites have been
classified into types as described in Chapter III. Mitigation measures
identified include:

(I) implementing data recovery and research studies to
recover the information embodied in some of the archaeological and historical
sites to be immediately and directly affected by the project.

(2) developing a program for monitoring, managing and
studying those archaeological and historical sites situated in less directly
affected areas such as flood pools within the proposed Cliff and Roosevelt Dam
sites and surrounding areas that may be affected by il1creased recreational
use.

(3) development of a program for publ ic distribution and
interpretation of the study results so that the scientific and historic values
can be appreciated by'interested professionals and the general public.

Plans to implement these measures are described in the
following sections and have been summarized on Figure IV-4A.

A programmatic memorandum of agreement (P~iOA) has been
negotiated in compliance with Section 106 of the National Historic
Preservation Act. The Section 110(f) requirement has been addressed through
preperation of a document describing the full range of alternatives considered
and presents support for the conclusion that substantial alteration of the
Roosevelt Dam Nationa 1 Landmark is justifi ed to achi eve overridi ng project
goals. Under the terms of the PMOA a general historic preservation plan is
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being developed for the entire CAP and the proposed mitigation for Plan 6 will
be refined and coordinated with this plan as construction specifications are
developed.

It may be feasible to avoid and therefore preserve in
place some sites in certain types of impact zones. For example, proposed haul
road, transmission lines and borrow areas may be modified to avoid particular
sites. The potential for this type of protection in place by means of project

. modification is relatively minor in terms of overall predicted impacts.
However, there is potential for managing the 2,000 sites or more that are
situated within secondary impact zones around the proposed reservoirs or
within upper reservoir flood pools where inundation would be infrequent and
the associated impacts relatively minor. This mitigation would be especially
applicable at Cliff and Roosevelt where adjacent land are under Federal
control.

Current impact analyses indicate that at least 300
prehistoric and historic sites will be destroyed or severely altered as a
result of the proposed plan. A major part of the mitigation plan would
consist of recovering information from this group of sites prior to their
destruction. This would be accomplished through professional studies
involving archaelogical, architectural, and engineering investigations
including surface mapping, mapping of buried features by remote sensing,
surface artifact collection, test and full scale excavation, historical
documentary research, and documentation through compilation of narrative
histories, site descriptions, scaled drawings and photographs.

Study priorities would be based upon consideration of the
relative significance of affected resources and the extent of impacts. The
unrecovered data would represent a sacrifice of cultural resources. In
addition, sites such as Roosevelt Dam embody values other than information
potential. Even if the physical characteristics and significance are
documented, the destruction or alteration of this site will represent a
sacrifice of cultural values.

The details of a mitigation plan remain to be developed.
An essential task to complete the plan is a refinement of the impact analysis
on a site-by-site basis when specific construction and operation plans are
developed. A second task includes development of a management/monitoring plan
for sites fn upper reservoir pools and adjacent areas. Successful
implementation is dependent upon funding and development of a plan that is
acceptable to all involved agencies.

To date, no sites affected by Plan 6 have been identified
that helVe special cultural or religious value to Native Americans or other
social groups, but Plan 6 would severely alter or destroy Roosevelt Dam, a
National Historic Landmark. Although exact mitigation plans have yet to be
developed, any mitigation of impacts to Roosevelt Dam would be incomplete.
The general miti gati on strategy woul d invol ve architectural and engi neering
documentation and development of a public information program regarding the
historical significance of the dam and its role in water resource development
in the ~!est.
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d. Future Direction

A Programmati c Memorandum of Agreement (PMO,A) for the
Central Arizona Project, Arizona and New Mexico affecting historic properties
was ratified on August 5, 1983, by the Advisory Council on Historic
Preservation (ACHP). This completed the consultation required under Section
106 of the National Historic Preservation Act. The PMOA is between the
Arizona and New Mexico State Historic Preservation Officers (SHPO) the ACHP
and Reclamation. Stipulation of the PMOA require that Reclamation prepare an
overall preservation plan for ·CAP. In addition, project feature specific
plans will be prepared in consultation with the appropriate SHPO. In
accordance with these stipulations, an overall plan is in preparation and is
expected to be available in draft form early in 1984. A preliminary "Cultural
Resource Mitigation Plan, Regulatory Storage Division, Central Arizona
Project" has been prepared for submission to the Arizona SHPO. This plan
outl ines proposed mitigation activities for cultural properties affected by
the proposed project and is in agreement with the above overall CAP
preservation plan.

3. Social Resources

a. Commitment

Impacts to people because of relocation occur in the Cliff
and Roosevelt site areas with Plan 6. Reclamation is committed to reducing
the severity of the impacts or to avoid the impacts.

b. Means for Accomplishing Commitments

The means for achieving the commitments includes measures
that reduce the number of people who are required to relocate (and hence
eliminate the impacts to these people) and measures that ameliorate impacts to
the people who are required to relocate.

(1) People living around Roosevelt Lake could be required
to relocate if they live within the area defined by the top of flood surcharge
space (top of IDF) for New/Modified Roosevelt Dam (2,200 foot elevation).
Approximately 350 people live in the area below this elevation. ft. means to
reduce the impact could be to relocate only the people who live in the area
defined by the top of the 200-year flood pool (2,171 foot elevation). The
rationale' for this is the very low risk of reservoir inundation in the flood
surcharge space. If only the people who live in the area below the 2,171 foot
elevation were relocated only 90 families would have to be moved.

(2) For the full-time residents who would be required to
relocate, Forest Service land bordering Roosevelt Lake Estates will be made
available for resettlement. The provision of this land would require an
exchange agreement between Reclamation and the Forest Service.

(3) An accurate,. reliable system for disseminating
information to relocatees could be established so that they are well informed
about relocation proceedings.
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(4) ~lol1etary compensation will be provided to relocatees
to cover costs of relocation. The provision of the Uniform Relocation and
Real Property Acquisition Act of 1970 include replacing the homes of
relocatees with II safe, sanitary, and decent housing. 1I

c. Future Direction

Negotiations over exchange land have occurred between
Reclamation and the Forest Service, and these will continue. An agreement has
been reached that exchange land will be made availeble to relocatees. A
system for disseminating information to relocatees will be established. The
relocations will be carried out in accordance with, and within the limitations
of, the Uniform Relocation Act.

4. Mitigation of Construction-Related Impacts

The mitigation initiatives described above are aimed at
reducing or eliminating long-term project impacts. Short-term environmental
disruption would occur during the construction period of dams and related
facil ities. Impact mitigation initiatives for these short-term impacts are
discussed in the following sections.

The environmental and safety concerns associated with construction
activities would be stipulated in the specifications prepared for each
construction contract. The specifications outl ine the proposed construction
activity and methods to be used to insure safety and alleviate the
environmental impacts associated with construction. The specifications
prepared by Reclamation serve as the basis for the contractor's bid and are
used by Reclamation to oversee the activities of the contractor.

Several major contracts would be awarded for construction of Plan 6.
The contracts would be for various features of the plan. Each would have an
individual specification outlining the measures to be used to insure public
and worker safety and protect the envi ronmenta1 resources specifi c to that
contract or construction activity.

Reclamation Instructions additionally outline methods and procedures
to insure safety and preserve the environment during construction. The
implementation of these instructions is expected to reduce
construction-related impacts.

The start of construction for each of the features in Plan 6 cannot
be determined at this time because of uncertainties about funding and
priorities for construction. The lengths of construction have been estimated
for each site and are as follows:

Facil ity Construction Time (years)
New Construction Modification Only

Cliff Dam 4
New/Modified Roosevelt Dam 5
New/Modified Stewart Mountain Dam 4
New Waddell Dam 4
CAP Pumping Facility 1.5
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Constructi on of each of the new or modifi ed dams wi 11 requi re about 250
workers on site during the construction period. About 100 workers will be
required to construct the CAP pumping facilities near Granite Reef Diversion
Dam.

a. Construction and Public Safety

Safety conditions would be monitored by Reclamation to
avoid situations which could result in accidents involving construction
workers, visitors, or travelers in the area. Signs, flagmen, barricades, and
other safety devices would be used to warn of potential hazards. Safety
regulations would be written in accordance with applicable State and Federal
laws. The enforcement of safety regulations is primarily Reclamation1s
responsibility, but could also involve State and other Federal agencies.

b. Blasting Control

Whenever blasting is required, the contractor would submit
a blasting plan which would be evaluated prior to authorization of the
initiation of blasting. Blasting will probably be required at each of the
four dam sites. Areas which may require blasting include excavation of dam
foundati ons, cutoff trench, outl et works, and spi 11 ways . In addition, the
reversible canal at the New Waddell site and the CAP pumping facilitips near
the Granite Reef Diversion Dam may also require blasting. Final design may
require that riprap be obtained by blasting in some borrow areas.

c. Dust Control and Air Pollution

Dust from construction would be controlled by maintaining
proper soil moi sture conditions. The contractor woul d establ ish watering
programs to maintain the proper moisture level but, during periods of high
winds, dust could become a noticeable problem. Speed limits to reduce dust
problems would be enforced based on the road conditions. Vehicles and
equipment that show excessive emission of exhaust gases would not be operated
until corrective repairs or adjustments are made. The burning of combustible
materials not needed in construction would be initiated only with concurrence
of local pollution-control and fire-prevention authorities. (See IV.B.7.a.
for air quality impacts.)

d. Noise Abatement

Reclamation has initiated a construction noise monitorinq
program to maintain acceptable sound levels. Noise pollution levels would not
exceed 75 decibles during nighttime operations nor 80 decibles during daytime
operations as measured outdoors from areas considered to be noise-sensitive,
such as residential areas. (See IV.B.7.c. for noise impacts.)
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e. Water Pollution Abatemehtand Waste Material Disposal

Speci fi cati ons woul d requi re the contractor to prevent
construction-related pollution of ground water and surface water. The
contractor would comply with applicable Federal and state laws and regulations
concerning control and abatement of ~ater pollution. Specific measures for
abatement of construction-rel ated poll ution wi 11 be outl ined in the
construction specifications (See IV.B.2. for water quality impacts of
construction) .

Potential water pollution problems associated with
construction activities result from disposal of construction wastewater.
Specifically, liquid sanitary waste, wash water from cement batching, and
water from dewatering of foundation excavation, will be disposed in accordance
with construction specifications. The disposal process for
construction-related wastewater is shown in Figure IV-4.

Figure IV-4 also displays the process required for
disposal of solid wastes from construction sites. Solid waste disposal would
be accomplished through burning, burial, or removal to specified sites. The
contractor would be required to remove all unused construction materials and
other rubbish from the work area after construction. Established landfills
would be used where possible and burning would only be used when the
responsible regulatory agencies approved. If additional landfill sites are
needed, written approval would be obtained from the Arizona Department of
Health Services.

Existing sanitary landfills nearest to each dam
construction site which accept various types of waste are shown in Table
IV-47.

f. Erosion Control

All earthwork interrupted for an extended period would be
1eft in such a manner as to di scourage eros i on caused by wi nd or rain.
Excavated slopes would be bermed, terraced, or corrugated to prevent erosion
and aid revegetation after construction. Whenever deep cut slopes are
required, they would be benched or terraced and protected from cross-drainage
by diking. The dikes would probably be constructed using the excavated
material. Also, to prevent erosion of the cut slope, surface drains would be
used at the tow of each beach or terrace. To prevent eros i on on smaller
slopes, the slope would be corrugated.

g. Prehistoric and Historic Cultural Resources

Any identified adverse impact will be avoided where
practi cab1e or mitigated through data recovery or management/monitoring. If
evidence of previ ous ly unrecorded cultural resources is di scovered during
construction, operations in the vicinity of the discovery would cease.
Mitigation studies would be conducted as appropriate prior to resuming
construction.
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Table IV-47

SANITARY LANDFILLS IN VICINITY
OF PLAN 6 CONSTRUCTION SITES

Site Sanitary Waste Garbage and Trash Oil-Soaked Soil

Cliff

New Waddell

Cave Creek Landfill

(Operated by
Ma ri copa County)

Cave Creek Landfill

Cave Creek Landfill

New River Landfill .
(Operated by
Maricopa County)

27th Ave.
Landfill
(Operated by
City of
Phoenix)

27th Ave.
Landfill

Roosevelt

Stewart
Mountain

City of Globe Sewage
Lagoons
(Operated by City
of Globe)

27th Ave. Landfill

Roosevelt Lake Landfill
(Operated by Gila
County)

Tri-City Landfill
(Operated by Salt
River Pima
Maricopa Indian
Community)

Roosevelt
Lake
Landfill

Tri-City
Landfill

h. Vegetation

Removal or transplanting of protected native plants, when
required, would be coordinated with the Arizona Commission of Agriculture and
Horticulture in accordance with the Arizona Native Plant Law (ARS, Chapter 7,
Article 1).

All construction sites located outside of the r~sp pool
where veg,etation has been cleared or severely changed would be reclaimed.
Disturbed areas susceptible to vegetative growth will be revegetated by
seeding with native species or by other viable techniques. Haul roads will be
scarified prior to seeding and barricaded to deter off-road vehicle use.
Seeding and planting programs would be supervised by appointed Reclamation
biologists.

The vegetation would be cleared from the MSP
(conservation) pool. The cover would not be restored following construction
within the zone. The conservation and land management agencies that manage
the resources affected by construction would be advised of the construction
schedule for plan implementation and of its effect on the committed
resources. Reclamation is coordinating its planning with such agencies.
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i. Wildl ife

The construction contractor would be prohibited from
collecting or unnecessarily disturbing threatened or endangered wildl ife in
the site area. Personnel would be advised of Arizona Game and Fish Department
regulations pertaining to protected wildlife species. Construction activities
would, as much as possible, accommodate the welfare of state-protected
wildlife and wildlife habitat as determined by the Arizona Game and Fish
Department.

D. Cumulative Impacts of the Proposed Action and Other Reclamation
Projects

The Regulatory Storage Division of the CAP is one of nine major
projects in the Lower Colorado River Basin (LCRB) under construction or in
advance planning by the Bureau of Reclamation. These projects are:

CAP Aqueduct and Pumps
CAP Transmission Lines
CAP Regulatory Storage Division (Plan 6)
Buttes Dam (or suitable alternative)
Hooker Dam (or suitablo alternative)
Colorado River Front Work and Levee System
Colorado River Basin Salinity Control Project (Title I)
Colorado River Water Quality Improvement Program (Title II)
Hoover Dam Modifications

The location of these projects within the LCRB is shown on Figure IV-5

Cumul ative impacts of these Recl amati on projects are assessed in
this section of the EIS. The impact assessment has been scoped to focus on
four major issues: socioeconomics (including impacts to crop production,
power development, recreation, and employment opportunities), biological
resources (including aquatic and terrestrial biotic communities), water
development and availability, and water quality (salinity). Existing data
from envi ronmental impact statements and pl anni ng reports for the projects
were used to perform the assessment. A major source of baseline data was the
Lower Colorado Regi on Comprehens ive Framework Study prepared by the Lower
Colorado Region State-Federal Interagency Group for the Pacific Southwest
Interagency Committee (1972). .

Impacts were assessed using the following major assumptions:

1) existing, accessible baseline data would be used

2) Reclamation projects in the LCRB under construction or in
advance planning would constitute the action being assessed

3) projects would be operational by the year 2000

4) biological impacts would be assessed as the difference between
future-without the future-with conditions in the year 2000
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5) socioeconomic a.nd water resources impc3.cts would be assessed
using a zero baseline

1. Socioeconomic Resources

Table IV-48 presents a summary of anticipated socioeconomic
impacts of water resource development projects, either planned or under
construction, in the LCRB. Two categories of projects are assessed:
reservoir/aqueduct projects and water qual ity improvement projects. Because
the character of these projects is not comparable, impacts associated with
each category or type are discussed separately.

a. Reservoir/Aqueduct Projects

As shown in Table IV-48, as a result of the construction
of components to the CAP and Hoover Dam Modifications, approximately 1,020
temporary construction jobs and 9 permanent jobs would be created.
Additionally, recreation faci 1ity demand of the new water bodies has been
estimated at approximately 44,600 annual recreation days for stream-oriented
use and approximately 1.8 mill ion annual recreation days for
reservoir-oriented use.

b. Water Quality Improvement Projects

As a direct result of the water quality improvement
projects in the LCRB, there will be an increase of approximately 57,000 acres
of productive cropland. Approximately 100 construction jobs and 47 permanent
jobs would be created by these projects. Due to the purpose and nature of the
projects, there will be no impacts for power development or recreation.

c. Combined Impacts

An estimate of total reported socioeconomic impacts in the
year 2000 for water development projects in the LCRB is as follows:

CROP PRODUCTION: 57,000 acres net gain

EMPLOYMENT

Construction:
Operation:

POWER DEVELOPMENT:

RECREATION DEMAND

1,120 construction jobs
56 O&M jobs

370 to 1520 megawatt potential at Hoover Dam

Stream-Oriented: 44,600 annual recreation days
Reservoir-Oriented: 1,807,600 annual recreation days
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TABLE IV-48

SUMMARY OF EST~TED.SOCIOECONOMIC IMPACTS OF
WATER RESOURCE DEVELOPMENT PROJECTS, PLANNED OR UNDER CONSTRUCTION,

LOWER COLORADO RIVER BASIN, YEAR 2000 .

PROJECT TYPE/TITLE

o RESERVOIR/AQUEDUCT PROJECTS

Central Arizona Project (FEIS. i972)a
Regulatory Storage Division (DEIS 1983)
Pumps and Transmission Lines
Buttes Dam
Hooker Dam
Granite Reef Aqueduct
Salt-Gila Aqueduct
Tucson Aqueduct

Hoover Dam Modifications (DEIS 1980)

RESERVOIR/ AQUEDUCT SUBTOTAL

o WATER QUALITY IMPROVEMENT PROJECTS

EMPLOYMENTb
(Number of Jobs)

(Construction or O&M)

lUc

lU
3 (O&M)
3 (O&M)

600 (const)
IU

420 (const)
3 (O&M)

1,020 (const)
9 (O&M)

CROP
PRODUCTION

0,000 acres)

NAd
NA
NA
NA

NA
NA
NA

NA

POWER
DEVELOPMENT

(GWb/yr.)e

-224.6
-2,073.0

lU
lU
NA
NA
NA

+1,493.0

-804.6

RECREATlONf
(1,000 recreation days)
(stream or reservoir)

12.6 (str) 986.9 (res)
NA
NA

32.0 (str) 820.7 (res)

NA
NA
NA

44.6 (str)
1,807.6 (res)

N
CO
CO

Colorado River Basin Salinity
Project (Title 1)

Mojave- Coachella (DEIS 1974)
Yuma Project (DEIS 1976)

Colorado River Water Quality
Improvement Project (Title II)

Colorado River Indian
Reservation Unit (FEIS 1976)

Las Vegas Wash (FEIS 1976)
La Verkin Springs Unit Utah

(Feasibility Report 1973)
Palo Verde Irrigation District

Unit (FEIS 1976)

WATER QUALITY IMPROVEMENT SUBTOTAL

!Q!!!:.

-424.0
lU 37.3 (loss) NAf

3 (O&M) 0.4 (gain) NA

XU 93.0 (gain) IU NA

IU 0.8 (loss) -62.8 ' NA
24 (O&M) NA -30.3 NA

IU IU IU NA

-- --- -
100 (const) 56.5 (net gain) -522.5 NA

47 (O&M)

1,120 (const) 471.0-427.7 -1,327.1 44.6 (str)
56 (O&M) (net gain) 1,807.6 (res)

aDate in parentheses indicates year that environmental impact statement was published.
bEstimate of number of new jobs created through construction or operations and maintenance as a direct result of proposed project.
cInformation unavailable.
dNA denotes not applicable.
eEstimated annual power generated (+) or consumed (-) in gigawatt hours.
fRecreation demand estimated for year 2000 in annual recreation days with separate projections for stream-oriented as opposed to

reservoir-oriented.



2. Biological Resources

The biological resource baseline of the LCRB includes biotic
communities ranging from desertscrub to alpine tundra. The natural biotic
communities as described in data (Lower Colorado Region Framework Study)
include not only the natural communities shown in Figure IV-6 but aquatic
riparian communities and agricultural and developed urban lands. Table IV-49
gives the approximate range of these communities.

As can be seen in Figure IV-6 and the data presented in Table
IV-49~ desertscrub and woodlands, scrub, and grasslands formations constitute
the major portion of the cover types occurring in the Lower Colorado Region.
Riparian and aquatic communities, as shown in Figure IV-7, are identified with
the drainage pattern, of which some 1,700 miles are represented on the main
drainage as perennial stream. The drainage pattern with minor perennial
streams includes some 2,500 miles of drainage. The major source of the Lower
Colorado River drainage is the Mogollon Rim and White Mountain area,
represented as the cross-hatched area in Figure IV-7. Lakes and reservoirs
represent approximately 531 square miles of water surface.

The estimated change between the 1972 baseline and the
future-without Reclamation projects is shown in Table IV-46. Clearly the
major percentage change anticipated is in the agricultural and developed lands
and riparian communities. Some 48 percent growth in urban and developed lands
is anticipated over the 1972 baseline at year 2000. Agricultural lands will
be converted to urban lands~ and approximately 2.5 percent' of the riparian
communities will be lost by the year 2000.

The future-with Reclametion projects at year 2000 shows that~

again, most of the important change will occur with urban land and riparian
communities. In addition, perennial stream and lakes/reservoirs will undergo
change between the future-without and future-with. A composite loss of about
7 percent of the riparian communities is expected by the year 2000~ of which
approximately 5 percept results from Reclamation projects. This represents a
rather important change in this 1imited resource. Riparian communities are
known to harbor a great deal of wildlife in the Southwestern deserts and the
1oss ~. therefore, iss i gnifi cant from the standpoint of resource quality ~

wildl ife diversity, and unique resource.

The CAP will involve conveyance of water to central Arizona.
This will serve as a new water source for interior Arizona. Some 14 square
miles of additional water surface are expected to be developed by the year
2000 because of Reclamation projects, most of them associated with CAP. This
gain in lake and reservoir surface area will not necessarily enhance the
quality of fisheries~ although several new bodies of water will be added to
the watershed. These include the Cliff Reservoir on the Verde River and an
enlarged Waddell Reservoir at Lake Pleasant, as well as reservoirs associated
with Hooker and Buttes Dams on the Gila River. Some 21 miles of existing
perennial streams will be lost by the enlargement of reservoirs and
development of new impoundments. The loss of the perennial stream will affect
riverine fisheries and riverine aquatic communities associated with these
specific locales.
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TABLE IV-49

BIOTIC COMMUNITIES OF THE LOWER COLORADO RIVER BASINa

Existingb
Condition

Future
Without

Future
without
change (%)

Future
With

Impact
Impact Change (%)

N
\.0
o

Sonoran Desertscrub

Chihuahuan Desertscrub

Mohave Desertscrub

Great Basin Desertscrub

Woodlands, Scrub, and
Grassland Formations

Forest and Tundra Formation

Agricultural Lands

35,671

2,009

12,534

13,355

62,923

10,191

2,838

35,540

2,009

12,534

13,355

62,923

10,191

2,581

-0.4

o

o

o

o

o

-9.1

35,491

2,008

12,532

13,255

62,922

10,191

2,580

-49

-1

-2

o

-1

o

-1

-0.1

T

T

o

T

o

T

Urban and Developed Lands

Riparian Communities

Perennial stream and
Riverine Communities

Lakes and Reservoirs
(Lacustrine Communities)

Miscellaneous
(Non-vegetated Landscape)

TOTAL

801

166

(1,700 miles in
major drainage)

531

119

141,138

1,193

162

(l,700)

531

119

141,138

+48.9

-2.4

o

o

o

1,241 +48

154 -8

(l,679) (-21)

545 +14

119 0

141,138

+4.0

-4.9

-1.2

+2.6

o

aCommunities given in square miles, except perennial stream (miles).
b
Lower Colorado Region Framework Study, State-Feder.a1 Interagency Group, 1972. Lower
Colorado Region Framework Study: Fish and Wildlife, Appendix XIII.
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systems

Several Federal endangered species occur within the Lower
Colorado region and will be affected by the various projects mentioned above.
The bald eagle, peregrine falcon, Yuma clapper rail, Gila topminnow, Colorado
River squawfish, woundfin, humpback chub, and bonytailed chub utilize riparian
and aquatic habitats in the drainage. These species will not, for the most
part, be affected by these projects except in localized areas. The effects of
the Regulatory Storage Division of CAP (Plan 6) have already been discussed in
this EIS (Chapter IV. B.1.). The other projects will have little effect on
these endangered species except for the loss of some Yuma clapper rail habitat
in the extreme southern reach of the Colorado River at the International
Boundary.

3. Water Development and Availability

a. Water Sources and Allocations

Water in the LCRB comes mainly from three sources:
precipitation, the Colorado River, and the ground water system. Some
water is used more than once through irrigation tailwater collection
and wastewater treatment plants.

Precipitation over the LCRB varies with time of year,
elevation, and location. Much of the precipitation falls on areas away from
potential users. The portion of this water which does not evaporate either
infiltrates into the soil or becomes overland flow towards the Colorado River.
Significant efforts have been made in parts of the LCRB to control these flows
and store the water for beneficial use at the locations and times when users
need the water, through construction of reservoir impoundments and other
measures.

The Colorado River enters the LCRBfrom the Upper Colorado
River Basin at Lees Ferry in north central Arizona. This dividing point was
established as part of. the Colorado River Compact of 1921. The Compact
further apportions to both the upper and lower basins 7,500,000 af of water
per year from the Colorado River system. Article III(b) apportions an
additional 1,000,000 af annually for beneficial use to the Lower Basin. In
the summer of 1952, the State of Arizona initiated an interstate suit in the
Supreme Court of the United States against California and others to confirm
its title to Colorado River water. On June 3, 1963 the Supreme Court rendered
an opinion on Arizona's entitlement to Colorado River water. Subsequently, on
March 9, 1964, the Supreme Court decree in Arizona vs. California confirmed
Arizona's entitlement to 2,800,000 af annually of the first 7,500,000
acre-feet of Colorado River main stem flow available to the Lower Basin
states, plus 46 percent of flows in excess of 7,500,000 af (Central Arizona
Project Final EIS, USBR, 1972).
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Allocations of Colorado River water are shown below:

Allottee Allocation (af/yr)

California 4,400,000
Arizona 2,800,000
Nevada 300,000
New Mexico 18,000

Total Individual
Allocations 7,518,000

LCRB Entitlement 7,500,000

In addition there is 1,500,000 af of Colorado River supply
required for Mexico. As can be seen from this information, more water is
allocated than is normally available. An order of precedence has been
established to guarantee minimum deliveries to senior water users. Users with
lower precedence may not receive their total allocations in years when the
runoff is less than the total shown above and main stem storage reservoirs are
low.

Ground water is used extensively in the LCRB. This is
especially true in arid regions where ground water levels have been falling
significantly in recent years as pumping exceeds recharge.

b. Water Control Facilities

Existing facilities for water control in the LCRB consist
of water conservation and distribution facilities. Along the main stem of the
Lower Colorado River, there are three water reclamation dams and three
diversion dams. The Gila River basin includes numerous facilities to store
and divert water as well as several flood control features. Major water
control features in the LCRB are listed below:

Location

Colorado River Main Stem

Gila River Basin

Gil a River

Name

Hoover Dam
Davis Do.m
Parker Dam
Imperi a1 Dam
Laguna Dam
Morelos Dam

Coolidge Dam
Ashurst-Hayden Dam
Gillespie Dam
Painted Rock Dam
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Purpose

Water Development
Water Development
Water Development
Diversion
Diversion
fliversion

Water Development
Diversion
Diversion
Flood Control



Salt River

Verde River

Aqua Fria River

Theodore Roosevelt Dam
Horse Mesa Dam
Mormon Flat Dam
Stewart Mountain Dam
Granite Reef Dam

Horseshoe Dam
Bartlett Dam

Waddell Dam

Water Development
Water Development
Water Development
Water Development
Diversion

Water Development
Water Development

Water Development

These water development features serve to capture surface
water for use in the service areas of the respective water user groups. Much
of the potential runoff is controlled and used beneficially for agricultural,
municipal, and industrial purposes in the LCRB. Infrequent runoff events
exceed the storage capacity of the existing reservoirs and flooding occurs
with a loss of potentially useful water.

The facilities now exist to completely divert or store all
of the surface water in the LCRB. Consequently, only on rare occasions does
the Colorado River flow into the Gulf of California.

c. Cumulative Impacts to Water Availability

Reclamation has various water-related projects proposed or
under construction in the LCRB. Table IV-50 shows the changes in water supply
which will result from operation of the projects.

The table shows a loss of 206,000 af/yr from the Colorado
River main stem as a result of reservoir/aqueduct projects. All of this water
would not necessarily reach the main stem under existing conditions, as much
of the water would enter the ground water system before reaching the Colorado
River.

The cumulative impact of the the Reclamation projects is
that water will be taken from the Colorado River main stem. This water will
come from allocations already made to the new users (those who will divert the
water). It is not anticipated that normal flows in the Colorado River would
be affected by the projects. Most of the water developed by the proposed
projects is flood water which will be prevented from entering the main stem of
the Coloiado River. Floodwaters are known to recharge ground water systems
along the rivers, and the full extent of reduced flood flows has not yet been
determined. The impacts caused by the projects listed above of reduced flood
flows along the main stem are considered insignificant.

4. Water Qualitl

a. Existing Conditions

Water quality, primarily salinity varies greatly over the
LCRB. Most surface water is of good quality and with standard water treatment
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TABLE IV-50

LCU WitTER AVAILABILITY IMPACTS

PROJECT TYPE/TITLE

o RESERVOIR/AQUEDUCT PROJECT

Annual Volume of Main
Stem Colorado River Water

Affected (af) CODDDents

N
<0
.".

Central Arizona Project (FEIS 1972)a

Regulatory Storage Division (DEIS 1983)
Pumps and Transmission Lines

Buttes Dam
Hooker Dam

Granite Reef Aqueduct
Salt-Gila Aqueduct
Tucson Aqueduct

Hoover Dam Modifications (DEIS 1980)

RESERVOIR/AQUEDUCT SUBTOTAL

o WATER QUALITY IMPROVEMENT PROJECTS

Colorado River Basin Salinity
Project (Title I)

Mojave - Coachella (DEIS 1974)

Yuma Project (DEIS 1976)

Colorado River Water Quality
Improvement Project (Title II)

Colorado River Indian
Reservation Unit (FEIS 1976)

Las Vega Wash. (FEIS 1976) .

La Verkin Springs Unit Utah
(Concluding Report 1981)

Palo Verde Irrigation District
Unit (FEIS 1976)

WATER QUALITY IMPROVEMENT SUBTOTAL

TOTAL

0,034,000)

-138,000
NA

-50,000
-18,000

NA
NA
NA
NA

-206,000

+132,000

+16,200

rub

-3,600

-2,470

IU

+143--;136

- 63,870

Arizona allocation of Colorado River water now
delivered to California (no gain or loss)

Increased yield through operation includes
local flood water and excess flow on
Colorado main stem

Flood water captured for irrigation use
New Mexico LCRB allocation of Colorado River

lOat",r through exchange

Canal lining and other improvements reduce
irrigation losses

Canal lining and other improvements reduce
irrigation losses

Water lost from Las Vegas Wash during salt
reduction operation

Water lost from La Verkin Springs Unit during
salt reduction operation

aDate in parentheses indicates publication date of environmental impact statement.
b Information unavailable.



methods meets drinking water requirements. In general, ground water is of
poorer quality than the surface water but can also be treated to meet drinking
water standards. There are, however, 1ocati ons where the surface water and/or
ground water qualities are significantly lower than the rest of the basin.

The Colorado River Basin is a large basin with substantial
agricultural and increasing urban development. The quality of return flows to
the'Colorado River has been declining and the diversions from the main stem
have depleted the flow substantially. As a result, the quality of the water
in the Colorado River as well as some other tributaries has been declining.
Salts from natural sources such as saline springs, as well as manmade sources,
i.e., return flows of irrigated farmlands are the primary contributors to this
decline.

Although a number of water quality-related legislative
actions have been taken on the State and Federal levels, four Federal acts are
of special significance to the Colorado River Basin: (1) The Water Quality
Act of 1965 and related amendments, (2) the Federal ~Jater Pollution Control
Act Amendments of 1972 (Public Law 92-500), (3) the Colorado River Basin
Salinity Control Act of 1974, and (4) the Clean Water Act of 1977. Also
central to water quality issues are agreements with Mexico on Colorado River
system waters entering that country.

The first of these, the Water Quality Act of 1965 (Public
Law 89-234), amended the Federal Water Pollution Control Act and established a
Federal Water Pollution Control Administration (now EPA). Among other
provisions, it required states to adopt water quality criteria for interstate
waters inside their boundaries. The seven basin states initially developed
water quality standards which did not include numeric salinity criteria for
the Colorado River primarily because of technical constraints. In 1972, the
states agreed to a policy which called for the maintenance of salinity
concentrations in the Lower Colorado River system at or below existing levels
while the Upper Basin states continued to develop their compact apportioned
waters. The states suqqested that the Bureau of Recl amat; onshoul d have
primary responsibility "for investigating, planning, and implementing the
proposed Colorado River Basin Salinity Control Program with the assistance of
the Federal Office of Saline Water and EPA.

Enactment of the Federal Water Pollution Control Act
Amendments of 1972 affected salinity control in that the legislation was
interpreted by EPA to require numerical standards for salinity in the Colorado
River. . In response, the basin states founded the Colorado River Basin
Salinity Control Forum to develop numeric salinity criteria and a basinwide
plan of implementation for salinity control. The Basin States held public
meetings on the proposed standards as required by the enacting legislation.
The forum recommended that the individual Basin States adopt the Proposed
Water Quality Standards for Salinity Including Numeric Criteria and plan of
Implementation for Sal inity Control, Colorado River System. The proposed
water quality standard called for maintenance of flow-weighted average TDS
concentrations of 723 mg/L below Hoover Dam, 747 mg/L below Parker Dam, and
879 mg/L below Imperial. Included in the plan of implementation were four
salinity control units and possibly additional units, the application of
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effluent limitations, and use of saline water whenever practicable and for
future studies. The standards are to be reviewed at 3-year intervals. All of
the Basin States adopted the 1975 Forum-recommended standards.

The Colorado River Basin Salinity Control Act of 1974
(Public Law 93-320) provided the means to comply with United States
obligations to Mexico which included as a major feature a desalting plant and
brine discharge canal. These facilities will enable the United States to
deliver to Mexico water having an average salinity no greater than 115 ppm±30
ppm (Mexican count) over the annual average salinity of Colorado River waters
at Imperial Dam. Units authorized for construction under Title II of that
Act, are Paradox Valley Unit and Grand Valley Unit, Colorado; Crystal Geyser
Unit, Utah; and Las Veags Wash Unit, Nevada.

Planning Units are:

Irrigation sources -
Colorado River Indian Reservation Unit, Arizona
Lower Gunnison Basin Unit, Colorado
Unita Basin Unit, Utah
McElmo Creek Unit, Colorado
Palo Verde Irrigation District Unit, California

Point sources -
LaVerkin Springs Unit, Utah
Lower Virgin River Unit, Nevada-Arizona
Glenwood-Dotsero Springs Unit, Colorado
Meeker Dome Unit, Colorado

Diffuse sources -
Big Sandy River Unit, Wyoming
Price-San Rafael Rivers Unit, Utah
Dirty Devil River Unit, Utah

Of the 12 units listed above, 10 (excluding Colorado River
Indian Reservation Unit and Palo Verde Irrigation District) were approved for
feasibility study by Public Law 96-375 in October 1980. Other studies include
Blue Springs Unit, Saline Water Use and Disposal Opportunities Unit,and the
Aquatrain Project.

In 1978, the Forum reviewed the salinity standards which
were adopted by all of the seven basin states, and recommended the
construction of 3 of the 4 salinity control units and 10 of the 12 projects
identified in the 1974 Act, the placing of effluent limitations on industrial
and municipal discharges, and the reduction of the salt loading effects of
irrigation return flows, The plan also called for the inclusion of Water
Quality Management Plans to comply with Section 208 provisions after the
plans' adoption by the states and approval of EPA. It also contemplated the
use of saline water for industrial purposes and future salinity use/control
methods.

296



b. Cumulative Impacts to Water Quality

Because of the manner in which the impacts of individual
projects are analyzed, it is not practical to sum up the total impact of all
LCRB projects. Table IV-51 and Table IV-51A show the effect of selected Water

'Quality Improvement Projects being constructed or proposed in the basin.
Generally, however, the proposed water quality improvement projects will
reduce the Colorado River main stem TOS. This will help to meet the
requirements of Minute No. 242 as well as to help stabilize the salinity of
the lower Colorado River below the project locations. This water quality
improvement is considered to be significantly beneficial in that the many
users along the lower Colorado River will have water of better and more
dependable quality.

E. Re uirements and Conservation for the Pro osed Action (Plan

Energy required for the operation of Plan 6 will come from the
Navajo Generating Station, a feature of the Central Arizona Project. Energy
will be required to pump water through the CAP aqueduct from the Colorado
River and from the aqueduct into the regulatory storage reservoir at New
Waddell. Hydroelectric energy will also be produced by the operation of Plan
6, by generating facilities which will use water as it is released from the
reservoirs. The average additional net energy consumption of Plan 6 is 145
gigawatt hours (GWH = one bill ion watts) per year over the 1ife of the
project.

There is no net energy conservation associated with Plan 6; however,
the energy management capabil ity provided by regulatory storage for the CAP
would allow coal-fired electricity to be substituted for electricity produced
by higher priced oil and natural gas. This would be achieved by using Navajo
Generating Station power (coal-fired) to pump water into storage during
off-peak periods, such as winter months or at night. The peak period power
which is not used by the CAP would be sold to other users, who would replace
oil and gas-fired electricity with Navajo power. The energy which could be
shifted from peak periods to off-peak periods in Plan 6 is 1084 GWH per year;
this includes power produced by the hydroelectric powerplant included in the
plan.

This shift of pumping energy from peak periods to off peak periods
requires more energy than is available from Navajo Generating Station during
the winter months if Arizon's full allotment of Colorado River water is pumped
when it is available. Currently a task force of local interest groups is.
investigating ways to provide adequate energy for the pumping of Arizona's
entitlement of Colorado River water. For the purpose of the analysis, because
winter energy is normally available from several sources, it was assumed that
adequate energy would be available to economically pump Arizona's Colorado
River entitlement.
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TABLE IV-51

ANNUAL IMPACTS TO WATER QUALITY

PROJECT TYPE/Title

o RESERVOIR/AQUEDUCT PROJECTS

Central Arizona Project (FEIS 1972)a

Regulatory Storage Division (DEIS 1983)

Pumps and Transmission Lines
Buttes Dam
Hooker Dam
Granite Reef Aqueduct
Salt-Gila Aqueduct
Tucson Aqueduct

Hoover Dam Modifications (DEIS 1980)

N
'(g 0 WATER QUALITY IMPROVEMENT PROJECTS

Colorado River Basin Salinity
Project (Title I)

Mojave - Coachella (DEIS 1974)
Yuma Project (DEIS 1976)

Colorado River Water Quality
Improvement Project (Title II)

Colorado River Indian
Reservation Unit (FEIS 1976)

Las Vega Wash (FEIS 1976)
La Verkin Springs Unit Utah

(Feasibility Report 1973)
Palo Verde Irrigation District

Unit (FEIS 1976)

Annual Impacts to Water Quality

Same Main Stem withdrawal from different location but
reduction in basin depletion.

Additional withdrawal of 138,000 af main stem and
local surface water

NA
-50,000 af withdrawn from Gila River at dam site
-18,000 af withdrawn from Gila River at dam site

NA
NA
NA
NA

lowers TDS at Morelos Dam from 1,355 to 910 mg/l

rub

Reduce TDS at Imperial Dam by 8 mg/l
Removal of 103,000 tons of salts from Virgin

River salt load
IU

aDate in parentheses indicates publication date of environmental impact statement.
b Information unavailable



Table IV-5lA

WATER QUALITY IMPROVEMENT PROJECTS

COLORADO RIVER BASIN

Unit Primary Feature

Salinity
Reduction at
Imperial Dam

(mg/L) 1:/
Tons of Salt

Removed

* Paradox Valley

* Grand Valley (Stage I)
(overall)

* Las Vegas Wash

LaVerkin Springs

Lower Gunnison Basin

Uinta Basin

McElmo Creek Basin

Palo Verde Irrigation
District (10 percent
of area),

Glenwood-Dotsero
Springs

Big Sandy River

Saline water use
and disposal
opportunities 1/

Deep well injection

Canal/lateral lining

Bypass' channels

Desalting/ponds

Canal/lateral lining
Recommended plan

Selective canal/lateral lining

Combining canals/selective
lining

Lateral lining + onfarm + IMS
(joint project with SCS)

Collection/evaporation ponds
(preferred plan)

Industrial use

Local use for energy development
Long distance export disposal
Coal slurry pipeline

18 180,000

2.5 24,000
27 280,000

6.2 71,000

'!:../ 8.4 103,000

14 141,000

2.4 24,000

2 •. 4 24,000

8 Y 67,400

31 314,000

8 75,000

84 878,000
77-194 768,000-1,975,000
15-50 351,000-531,000

1/ All concentration reductions were calculated using CRSS projected 2010 flow and salt load conditions. The
concentrating effect of water depletion was not considered in this calculation.

'!:../ Annual equivalent value of salinity reduction. The ultimate value after a 22-year buildup period would be
11 mg/L.

3/ Early appraisal or inventory estimates.
i/ Tons of salt removed would decrease to 50,200 by 2010 and an associated mg/L of 6.,

* Under construction
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F. Re1ationshi Between Short-Term Uses of
Long-Term Enhancement for the Proposed Action

and

The long-term effects of Plan 6 would be more efficient management
of the CAP system, an increase in the amount of Colorado River water imported
to central Arizona and concomitant reduction in ground water use, and a level
of flood control for metropolitan Phoenix which would substantially reduce or
eliminate major property damage and transportation disruptions.

Short-term disturbances to the environment would occur during
construction of the dams in Plan 6 (Chapter IV.C). Long-term impacts would
also result from implementation of the plan (see Chapter IV.A.) Land required
for the structures, reservoirs, and rights-of-way would not be available for
other uses during the life of the project. Other long-term impacts would
include the loss or alteration of environmental reSOurces required for
construction or operation of the project, and impacts to people relocated as a
result of the project.

Table IV-52 summarizes the short- and long-term impacts associated
with Plan 6. Short-term impacts are assumed to occur immediately or during
construction of the project, and long-term impacts would result over the life
of the project (100 years) or permanently. Impacts described in Table IV-52
represent unmitigated impacts. A description of proposed mitigation
initiatives for Plan 6 is given in Chapter IV.C.

G. Irreversible and Irretrievable Commitment of Resources

The construction and operation of Plan 6 would irreversibly and
irretrievably commit physical and environmental resources to the project. An
irreversible commitment of these resources is considered the permanent loss of
the resource. Loss of resources is described for the typical-year and
represents unmitigated impacts unless otherwise noted.

1. Biological Resources

Biological resources lost as a result of Plan 6 include 110
acres of ri pari an/wet1 and habitat, 11 ,060 acres of terrestri a1 habi tat, and
1,039 animal unit months (AUMs) for special use and management areas. These
resources would be inundated by reservoirs included in the plan.

2.

construction
agri cultura1
features.

Cultural Resources

In Plan 6, at least 158 prehistoric sites would be destroyed by
activities, includinq artifact scatters, domestic and

sites, petroglyphs, trash mounds, and water-soil control

Construction and operation of Plan 6 would destroy at least 39
historic sites. The most significant site to be affected is Theodore
Roosevelt Dam, which is a National Historic Landmark. The dam would be
destroyed by construction of New Roosevelt Dam or altered by modification.
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Table IV-52

RELATIONSHIPS AND TRADEOFFS BETWEEN SHORT-TERM USES OF THE ENVIRONMENT
AND LONG-TERM ENHANCEMENT FOR THE PROPOSED ACTION

e

w
o......

Resource

Riparian & Wetland
Communities

Other Terrestrial
Communities

Perennial Stream/
Riverine
Communities

Short-Term

Loss of high-quality
cottonwood-wi110w,
mesquite, and cattail
habitat, loss of habitat
for important Arizona
wildlife.

Loss of desert upland
vegetation such as
pa10verde-mixed cacti
habitat.

Disruption of perennial
stream and riverine habi
tat due to erosion and
high turbidity.

Long-Term

Loss of high-quality
cottonwood-wi1low,
mesquite, and cattail
habitat, loss of habitat
for important Arizona
wildlife.

Same.

Gain of 1 mile of peren
nial stream. Instream
flow below Bartlett Dam
would remain 50 cfs.

Tradeoffs

Loss of habitat traded for
increased water storage
and flood control capacity.
No enhancement.

Loss of vegetation traded
for increased water
storage capacity. No
enhancement.

None identified. Enhance
ment would occur if quaran
teed 200 cfs instream flows
are provided; remaining
riverine communities would
be improved.

Reservoir Aquatic
Communities

Disturbance of reservoir
communities during
construction.

Gain in acres of reser
voir habitat, and 1
guaranteed minimum pool
for fisheries at New
Waddell.

Short-term
traded for
quantity.
of habitat

disruption
gain in habitat
No enchancement
quality.



Resource Short-Term

Table IV- 52 (continued)

Long-Term Tradeoffs

\ ..

w
a
N

Threatened &
Endangered Species

Special Use
& Management Areas

Water Quality

Stream-Oriented
Recreation

Possible loss of breeding
productivity in bald eagle
breeding areas during
construction.

Loss of riparian habitat
rehabilitation sites in
Cliff area. loss of
rangeland (AUMs).

Increases in turbidity
and suspended sediment
load from construction
related activities.

Existing recreation
resources and facilities
would be disrupted as a
result of construction.

Loss of bald eagle preferred
habitat.

Loss of riparian habitat
rehabilitation sites at
Cliff. implementation of
riparian and rangeland
rehabilitation programs .
in Confluence & Roosevelt
areas.

Changes in the average
level of water quality
constituents in CAP and
MCMWCn#l water supplies.
(increased potential for
reservoir eutrophication.)
increased potential for
THM production.

Increase in maximum annual
recreation days and devel
opment of additional
facilities for camping &
picnicking; gain of 1
stream mile.

Habitat management
programs would improve
quality and restrict
accessibility of remaining
bald eagle habitat. and
may improve productivity.

Rehabilitation sites at
Cliff traded for addi
tiona1.management sites at
Confluence and Roosevelt.
Enhancement expected in
site-specific areas.

Change in quality of local
water supplies is traded
for increased supply.
reliability of supply
during peak use periods.
and reduction of ground
water pumping. No
enhancement.

Short-term disturbance of
recreational facilities
and activities traded for
gain of stream and
increased stream-oriented
facilities. Enhancement
would occur.
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Table IV- 52 (continued)

e

w
o
w

Resource

Reservoir
Oriented
Recreation

Prehistoric
Resources

Historic
Resources

Short-Term

Existing recreation
resources and facilities
would be disrupted during
construction.

Sites destroyed or altered
by construction activities;
documentation and data
recovery of selected sites
prior to construction.

Roosevelt Dam and other
sites destroyed or
altered by construction
activities; documentation
and data recovery of sites
prior to construction.

Long-Term

Increase of surface
acres of water during the
recreation season and
gain in recreation days
for boating, camping,
picnicking, and swimming.

Sites destroyed or altered
as a result of construc
tion, operation and
increased site visitation;
collected information and
and artifacts preserved
but sites lost for further
study.

Sites on or eligible for
inclusion on the National
Register of Historic
Places destroyed, altered,
or impaired; loss of
public educational/recrea
tional value of sites.

Tradeoffs

Short-term disturbance of
recreational facilities
traded for increased
resources and facilities
at Roosevelt and New
Waddell. Enhancement
would occur.

Future research potential
and existence of sites
traded for immediate site
documentation and data
collection. No enhance
ment.

Future research potential
and existence of sites
traded for immediate site
documentation and data
collection. No enchance
mente



Resource Short-Term

Table IV-52 (continued)

Long-Term Tradeoffs

w
o
+:>

Social

Economic
Resources

Air Quality

Aesthetics

People relocated from
around Roosevelt Lake and
from KA Ranch.

Expenditure for construc
tion and interest payments.

Temporary increase in
dust emissions (TSP) and
vehicular emissions dur
ing construction of dams
and recreation sites.

Temporary disruption of
visual guality during
construction.

Decrease in personal
autonomy, satisfaction
with lifestyle, self
sufficiency, and communi
ity cohesion. Increase
in mortality and illness
rates for relocatees;
elimination or reduction
of flood-related problems
for residents of down
stream floodplain.

Repayment of local costs
over life of the project;
benefits realized yearly
from regulatory storage
and flood control exceed
cost.

No state or federal
ambient air quality stan
dards would be violated
in any site area.

Gain of acres of Visual
Quality Zone 1, represent
ing a shift from low to
high quality visual
resources.

Relocation of upstream
residents traded for flood
control and elimination of
dam safety hazard for
downstream residents.
Enhancement expected for
downstream residents.

Construction and repayment
costs are traded for
national economic develop
ment benefits of project.
Enhancement expected.

None identified.
No enhancement.

Disruption of existing
visual resources traded
for long-term gain of
higher quality resources.
Enhancement expected.
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Table IV-52 (continued)

e

w
a
U"I

Resource

Noise

Sand & Gravel
Resources

Prime Farmland

Land

Short-Term

Temporary increase in
noise in excess of EPA's
short-term goal for resi
dents in the Roosevelt
area during construction.

None identified.

Acquisition of prime farm
land at Cliff site for
construction.

Changes in land use with
in affected site areas
due to construction of dams
and facilities; changes in
land ownership due to
federal acquisition of
lands required for con
struction at New Waddell.

Long-Term

Day-night sound levels in
all site areas would
remain in compliance with
EPA's long-term goals.

Some sand and gravel
deposits enhanced by
reduced flooding.

Protection of downstream
prime farmland from
flooding; possible con
version of some down
stream prime farmland to
urban uses.

Land use conversions and
increased development in
downstream areas due to
flood control, including
Rio Salado and Sky Harbor
Airport expansion.

Tradeoffs

None identified.
No enhancement.

None identified.
Enhancement expected.

Loss of prime farmland
upstream traded for pro
tection of downstream
prime farmland. No
enhancement.

None identified - no major
incompatible land uses are
anticipated. Enhancement
of downstream lands
expected.



3. Economi cs

Economic resources committed to the construction and operation
of Plan 6 would not be available for other uses.

4. Aesthetics

There would be irreversible changes in the aesthetic quality of
the affected site areas in Plan 6. These changes would result from the
construction of the dams and appurtenant facilities and from the operation of
the reservoirs.

5. Geology/Soils

Approximately 130 acres of prime farmland would be acquired for
Plan 6 and subsequently inundated.· Additionally, sand, gravel, and other soil
fill materials will be committed for the construction of the dams and
facilities. These resources would come from borrow areas near the dam sites
or from commercial sources.

6. Land Resources

Land required for the construction of Plan 6, including dam
sites, reservoir areas, and rights-of-way would be irreversibly committed to
the project and would be unavailable for other us~s.

H. Conflicts with Other Agency Programs, Plans, and Policies

Letters were sent on January 19, 1982 to members of the CAWCS
Governor's Advisory Committee and Technical Agency Group, representing over 80
agencies. The letters requested notification if whether the "pl ann ing or
implementation of any CAWCSalternative action (Plans 1, 2, 3, 6, or 7)
presents conflicts with your agency's programs, policies, or plans".

Letters were received from 12 agencies in response. The following
agencies presented possible conflict with their policies, programs, or plans
which must be considered in implementing an alternative.

1. Arizona Department of Transportation

The Department and the Federal Highway Administration are
jointly participating in a plan to upgrade and realign a 14-mile segment of
State Route 188, including the portion which crosses Roosevelt Dam. This road
would require relocation under CAWCS alternatives. Reclamation is working
with the Department of Transportation to coordinate planning of Route 188
modifications. The Department also has plans to extend State Route 74 for
possible connection with New River in the vicinity of Lake Pleasant, and has
several material pits in the area. Reclamation planning of New Waddell Dam
construction and operation will consider these sites and avoid impacting them
if possible. Compensation will be made for land and facilities required to
construct New Waddell Dam and Reservoir.
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2. Maricopa County Department of Planning and Development

The Advance Planning Division may have potential zoning
conflicts if construction of New Waddell Dam and Reservoir creates significant
growth impacts in the area. Planning for impacts caused by an influx of
workers during dam construction is also a concern of the Planning Department.
These factors have been considered in CAWCS planning, and Reclamation does not
expect significant development impacts either during the construction period
or as a long-term result of dam construction, main1.v because of the public
ownership and management of land around the proposed dams.

3. Maricopa County Parks and Recreation Department

The Parks Department operates Lake Pleasant Regional Park. The
enlargement of New Waddell Dam and Reservoir presents several conflicts with
the Department's policies, plans, and programs. Reclamation is working
closely with the Parks Department to coordinate plans for development of the
area.

4. City of Mesa

Implementation of Plan 6 may present conflicts with the
proposed operation of the City of Mesa water treatment plant by either
reducing the amount of water available to the city or increasing the turbidity
of water delivered to the treatment plant. These conflicts are being
investigated by the Reclamation.

5. Rio Salado Development District

Plans 2, 8, and 9 conflict with Rio Sa1a.do development plans
because Plan 8 provides no flood control and the level of flood control
provided by Plan 2 is not considered by the District to be sufficient to allow
implementation of the Rio Salado concept.

6. Fish and Wildlife Service

The Fish and Wildlife Service stated that Plan 3 is in conflict
with its policies for preserving and managing habitat identified as Resource
Category 1. Such habitat would be destroyed by construction of Confluence Dam
and Reservoir.

7. Arizona Game and Fish Department

Delivery of Colorado River water into New Waddell Reservoir as
proposed in Plans 6 and 7 could potentially introduce Colorado River
ichthyofauna into that reservoir. Such i.ntroduction would be in conflict with
the Arizona Game and Fish Department's policies on importation and
introduction of non-native fish species, and management criteria for the Lake
Pleasant sport fishery. The Arizona Game and Fish Department has expressed a
strong concern about the potenti a1 adverse impacts on the Lake Pl easant
fishery, specifically due to the importation of, and competition and predatory
impacts from, the blue ti1apia and striped bass.
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CAP water deliveries to the Salt River Project at Granite Reef
Dam also present the same potential problems with regard to introducing these
Colorado River species into the lower Salt ~nd Verde Rivers. This potential
problem is present even without any action under CAWCS. However, CAWCS Plans
6 and 7 would compound this potential problem by providing a means for white
bass to move from New Waddell Reservoir into the lower Salt and Verde Rivers
via the reversible canal and the Granite Reef Aqueduct.

I. Plan 6 Compliance With Other Environmental Statutes

Federal environmental statutes which have application to Plan 6 are
listed in Table IV-53. Requirements of these statutes, as well as the status
of Plan 6 compliance, are also described.

J. Environmental Commitments

Although the actual quantity and quality of the mitigation measures
are not identified, Reclamation is committed to use the initiatives to provide
mitigation at a sufficient level to either minimize or eliminate the impacts
caused by the proposed action. The environmental commitments are displayed
for only the proposed action because that is the action Reclamation expects to
implement.

Other environmental commitments are listed, even though they do not
take the form of mitigation. For example, Recalmation has committed itself to
accompl.i sh several studi es as part of the Regul atory Storage Project.
Although these studies are not mitigation, they are environmental commitments.

1. Construction Consideration

a. Construction and Public Safety

Safety conditions would be monitored by Reclamation to
avoid accidents. Signs, flagmen, barricades, and other safety devices would
be used to warn of potential hazards.

b. Blasting Control

Whenever blasting is required, the contractor would submit
a blasting plan which would be evaluated prior to authorization of the
initiation of blasting.

c. Dust Control and Air Pollution

Dust from construction would be controlled by establishing
watering programs. Speed limits to reduce dust problems would be enforced
based on the road conditions. Vehicles and equipment that show excessive
emission of exhaust gases would not be operated until corrective repairs or
adjustments are made. The burning of combustible materials not needed in
construction would be initiated only with concurrence of local
pollution-control and fire-prevention authorities.
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Table VI-53

STATUS OF PLAN 6 COMPLIANCE WITH OTHER ENVIRONMENTAL STATUTES

e

w
...::>
1.0

Affected Resource

Wa te r Quality

Wild & Scenic
Rivers

Statute

Federal Water Pollution
Control Act of 1972
{PL 92-S00)/Section 404,
Clean Water Act of 1977.

Wild and Scenic Rivers
Act of 1968 (PL 90-S42)

Requirements

Requires a Corps of Engi
neers permit for the dis
charge of dredged or fill
material into navigable
waterways. An individual
permit is not required if
conditions of a Nationwide
Permit apply. Plan 6 com
plies with the conditions
for Nationwide Permits (see
Appendix E).

Section 7 prohibits federal
agencies from assisting or
licensing water resource
projects on or affecting
any river designated for
study as a potential com
ponent of the national wild
and scenic river system.
Section 5 requires consid
eration of wild-and scenic
rivers in planning water
resource projects.

Plan 6 Complaince Status

Full Compliance. A Section 404
evaluation is included as
Appendix E of this report.
This evaluation satisfies
the requirement for
Reclamation compliance with
Section 404.

Full Compliance. Tonto Creek
from its source to Roosevelt Lake
is listed on the Nationwide
Rivers Inventory and is eligible
for inclusion in the Wild & Scenic
Rivers System. The U.S. Forest
Service has recommended that a
39.S miles segment of the Verde
River from Clarkdale approxi
mately to Table Mountain be in
cluded in the National Wild
and Scenic River System. (see
Verde River Wild and Scenic River
Study Report, Final EIS, U.S.
Forest Service, September 1982).
A small segment of Tonto Creek
would be affected only under



Affected· Resource

Wild & Scenic
Rivers (continued)

Statute

Table IV-53 (continued)

Requirements Plan 6 Compliance Status

200-year flood conditions. The
Verde River segment would only be
affected under IDF conditions.
Due to the infrequency of these
events, Plan 6 is not likely to
diminish the wild and scenic
value ~f these rives.

w
........
C>

Floodplains &
Wetlands

Biological
Resources

Executive Order 11988,
Avoid Impacts Associated
with Occupancy Modifica
tion of Floodplains,
May 24, 1977 / Executive
Order 11990, Avoid Adverse
Impacts to Wetlands,
May 24, 1977.

Endangered Species Act
of 1973, as amended
(PL 93-205).

Agencies must determine
whether their actions will
affect floodplains and wet
lands, consider alternatives,
and include all practical
measures to minimize impacts.

Section 7 required consulta
tion with the U.S. Fish &
Wildlife Service t~ deter
mine if federal project
actions will affect threat
ened or endangered wildlife
species, and to insure that
any action authorized,
funded, or carried out does
not jeopardize the continued
existence of any endangered
or threatened species or
result in the destruction
or adverse modification of
habitat which is determined
to be critical.

Full Compliance. Impacts
to floodplains and wetlands
are addressed in Appendix D
of this report, and have been
included in the impacts and
effects analyses for biologi
cal and social resources
(Chapter IVB).

Full Compliance. A Biological
Opinion rendered by the Fish
& Wildlife Service in compli
ance wi th Section 7 of the
Endangered Species Act is in
cluded as Appendix F of this
report.



e

Affected Resource

Biological
Resources

(continued)

Statute

Fish & Wildlife Coordina
tion Act (PL 85-624).

e

Table IV-53 (continued)

Requirements

Requires coordination with
federal and state wildlife
agencies (Fish & Wildlife
Service and Arizona Game &
Fish Department) for the pur
pose of mitigating and com
pensating for project-
caused losses to wildlife
resources.

e

Plan 6 Compliance Status

Full Compliance. A Fish &
Wildlife Coordination Report
is included as Appendix G of
this report.

w............

Prime
Farmland

Council on Environmental
Quality Memorandum, Analysis
of Impacts on Prime and
Unique Farmlands,
August 30, 1976.

Requires that federal agen
cies analyze the effects of
their actions on prime and
unique farmland, document
these effects in an EIS
where appropriate, and
develop alternatives and/or
mitigation measures.

Full Compliance. Plan 6
impacts and effects to prime
farmland, and mitigation
measures, are described in
Chapter IVB of the EIS •



Table IV-53 (continued)
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Affected Resource

Cultural Resources

Statute

National Historic Preser
vation Act of 1966; Exec
utive Order 11593, Protec
tion and Enhancement of
the Cultural Environment,
May 13, 1971 and imple
menting regulations under
the Archaeological and
Historic Preservation Act
of 1974 (PL 92-291).

Requirements

Federal agencies are respon
sible for the identification,
protection, managment, and
nomination to the National
Register of Historic Places
of signficant cultural re
sources which are located on
federal lands and/or which
would be affected by federal
actions. Consultation with
the Advisory Council on
Historic Preservations and
the State Historic Preserva
tion Officer (SHPO) is re
quired when a federal action
may affect cultural resources
on or eligible for inclusion
on the National Register
(Section 106 of the National
Historic Preservation Act).
In addition, there is a
specific requirement to
minimize alteration or de
struction of National
Historic Landmarks, such as
Roosevelt Dam (Section 110(f)
of the National Historic
Preservation Act).

Plan 6 Compliance Status

Complaince Ongoing. A program
matic memorandum of agreement(PMOA)

has been negotiated in compliance
with Section 106 of the National

Historic Preservation Act. The

Section 110(f) requirement has

been addressed through prepara
tion of a document describing the
full range of alternatives consid
ered and presents support for the
conclusion that substantial alter
natives of the Roosevelt Dam
National Landmark is justified to
achieve overriding project goals.
Under the terms of the PMOA a
general historic preservation plan
is being developed for the entire
CAP and the proposed mitigation for

Plan 6 will be refined and coordin
ated with this plan as construction

specifications are developed.
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Affected Resource

Recreational
Resources

Statute

Federal Water Project
Recreation Act, 16 USC
4601.

e

Table IV-53 (continued)

Requirements

Provides for outdoor recrea
tional and fish and wildlife
enhancement for federal water
projects, in coordination
with existing and planned
recre~tional developments.

e

Plan 6 Compliance Status

No comp~1ance requ1red.
Conceptual Recreation Plans
have been develped for the
Plan 6 affect site areas.
Descriptions of recreational
sites proposed in conjunction
with the plan and analyses of
the effects of use of such
sites on existing and planned
recreational development are
outlined in Chapter IV. (also
see Recreation Supporting
Document USBR, September 1982
for details of the recreation
plans.) ~

Air Quality Clean Air Act of 1963, as
amended 1970, Public Law
88-206.

Provides for the improvement,
strengthening, and accelera
tion of program for the
prevention and abatement of
air pollution.

Watering program and speed
limits established during
construction to keep down dust.
Construction vehicles will be
kept in repair to prevent undue
emissions. Burning of materials
will be done only with con
currence of local pollution
control authorities.



d. Noise Abatement

Reclamation will monitor noise levels to insure that noise
levels would not exceed 75 decibles during nighttime operations nor 80
decibles during daytime operations.

state laws
polluti,on.

e. Water Pollution Abatement and Waste Material Disposal

The contractor woul d comply with appl i cab1e Federal and
and regulations concerning control and abatement of water

Solid waste disposal would be accomplished through
burning, burial, or removal to specified sites.

f. Erosion Control'

Excavated slopes would be bermed, terraced, or corrugated
to prevent erosion and aid revegetation after construction. Deep cut slopes
would be benched or terraced and protected from cross-drainage by diking. The
dikes would probably be constructed using the excavated material. Surface
drains would be used at the toe of each beach or terrace.

g. Prehistoric and Historic Cultural Resources

If evidence of previously unrecorded cultUral resources is
di scovered duri ng construction, oprati ons in the vi cini ty of the di scovery
would cease. Mitigation studies would be conducted as appropriate prior to
resuming construction.

h. Vegetation

Removal or transplanting of protected native plants, when
required, would be coordinated with the Arizona Commission of Agriculture and
Horticulture in accordance with the Arizona Native Plant Law (ARS, Chapter 7,
Art i cl e 1).

All construction sites where vegetation has been cleared
or severely changed would be reclaimed. Disturbed areas susceptible to
vegetative growth will be revegetated by seeding with native species or by
other viable techniques. Haul roads will be scarified prior to seeding and
barricaded to deter off-road vehicle use. Seeding and planting programs would
be supervised by appointed Reclamation biologists.

1. Wil dl ife

The contractor woul d be prohibited from en 11 ect i ng or
unnecessarily disturbing threatened or endangered wildlife in the site area.
Personnel would be advised of Arizona Game and Fish Department regulations
pertaining to protected wildlife species.
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j. Riverine Resources

Construction impacts to riverine resources will be avoided
where possible by locating haul roads away from water courses and minimizing
river crossing areas.

2. Biological Resources

In developing, operating, and maintaining Plan 6 facilities,
the goal of Reclamation is to incur no net loss of environmertal values, and
where possible, to enhance these values.

a. Riparian/Wetland Communities

The objective of Reclamation is to replace 100 percent of
the habitat values of the Riparian/Wetland Communities upstream of Bartlett
and Stewart Mountain Dams and at Lake Pleasant. The methods for meeting this
commitment will include revegetating cottonwood/willow and mesquite habitat
types in suitable areas within the exposed bed of Horseshoe Reservoir above
elevation 1940. Based on current information, sufficient area will be exposed
to recover all of the habitat value lost to construction and operation of Plan
6, including losses at Roosevelt and New Waddell Dams.

The revegetation of 250 acres of cottonwood-willow and 690
acres of mesquite will be done at the Cliff site.

The mixed scrub at all sites and cattail habitat at Cliff
Dam will recover without revegetation through natural succession. To ensure
full development of the habitat values, livestock grazing and ORV use would
need to be eliminated in this riparian area and fencing may be required.

The draining of Horseshoe Reservoir and the breaching of
Horseshoe Dam will be scheduled to coincide with the seeding and germination
period of cottonwood and willow species in March and April.

All riparian habitat in the construction areas not
required for construction purposes will be protected from damage. All
lands containing riparian habitat which is removed due to construction outside
the impoundment area wi 11 be contoured and revegetated to preconstructi on
conditi oris.

b. Other Terrestrial Communities

The upland desert habitat represents the major vegetation
type within the Cliff, Roosevelt, and Waddell site areas and will be subjected
to the greatest acreage loss within the reservoir inundation zone.
Reclamation is committed to mitigating the loss of habitat value to the
greatest extent practical or to compensate for the losses by increasing values
in other habitats.

Vegetation clearing plans, which call for only partial
conservation pool clearance in order to provide fish cover, will be put into
effect at New Waddell and Cliff Reservoir sites. No clearin~ will occur in
the conservation pool at Roosevelt Reservoir site.
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The most practical means of decreasing losses is to manage
the IDF areas at Waddell, Cliff and Roosevelt Damsites for wildlife by
restricting grazing and off road vehicles. This management would increase
habitat values by 87 percent over the unmitigated project action. An
additional 5 percent of the lost value can be regained by providing permanent
water sources in areas where water is not now available to wildlife.

Reclamation will restrict grazing and off-road vehicle
access by fencing the IDF and/or by obtaining management agreements on project
withdrawn lands at each project site, i.e. with the Forest Service at Cliff
and Roosevelt Dams i tes, and the Mari copa County Parks Department and/or the
State Land Department at New Waddell Damsite.

All areas of construction disturbance in the project sites
not needed for permanent facilities will be returned to natural contours and
revegetated with native species of plants.

c. Perenni a1 Streams

Reclamation is committed to replacing all of the habitat
va1ue lost due to the constructi on and operati on of P1 an 6. Recl amati on is
further committed to avoiding impacts to the native fisheries in perennial
streams caused by the increased water storage elevations at Cl iff and New
Waddell Damsites which could' introduce non-native reservoir fish into
currently isolated native fish habitat.

Up to 7 miles of river will be available in Horseshoe
Reservoir. Reclamation's objective is to reclaim these 7 miles through stream
management techniques which will replace the habitat value lost from the 6
miles of river inundated by Cliff Dam and Reservoir.

Rec1 amation wi 11 work with the Fi sh and Wi 1dl ife Servi ce
to design and evaluate a positive cutoff above the inflow design flood (IDF)
elevation to provide a barrier to the movement of fishes upstream on Tu1e
Creek into the Gila topminnow habitat. Fish barriers will be placed above the
IDF elevation in the project area which contain native fish populations to
avoid impacts to native stream fish.

d. Reservoir Aquatic Communities

Reclamation is committed to replace the lost habitat
values to the greatest extent practical, compensate for these values by
increasing habitat values elsewhere, or by increasing the density of game fish
in project reservoirs as measured by catch/unit effort.

Reclamation will investigate the possible impacts of the
introduction of Colorado River ichthyofauna into the New Waddell Reservoir
through a cooperative effort with the Arizona Game and Fish Department, the
Fish and Wildlife Service, and other interested parties.

Reclamation is committed to reducing the rate of drawdown
at New Waddell Reservoir to 5 feet or less during March and the first half of
April as often as is practical.
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Reclamation is further committed to reducina conservation
pool clearing to the minimum ,possible level. Currently, a total of 2,486
acres will be cleared at Cliff and Waddell Damsites primarily for human safety
and navigation considerations as predicated on expected boat usage.

Minimum pools would be incorporated into the sediment and
inactive storage pools at Cliff and New Waddell Reservoir sites. At Cliff
Reservoir site this pool would be 1,030 acres in size with an average depth of
30 feet; at New Waddell Reservoir site the pool would be 1,540 acres in area
and average 26 feet deep.

The construction of a harvest basin immediately downstream
of Horseshoe Dam will facilitate the salvage of sport fish for stocking in
Bartlett Reservoir. A management agreement will be required with the Arizona
Game and Fish Department for such salvage and restocking operations.

e. Special Use Areas

The Roosevelt waterfowl management area will incur direct
and indirect impacts from the anticipated eight-fold increase in recreation
use of the lake which will reduce its value to migrating waterfowl.
Reclamation is commited to reducing the effect of this disturbance by
increasing the value of the management area.

The recreation plan for Roosevelt Reservoir calls for
closing the recreation sites that are within the waterfowl area during the
winter use period. Reclamation will provide irrigation equipment (either
portable or permanent) and sufficient water to irrigate 100 acres of winter
food crops for. waterfowl. Thi s measure will increase the Arizona Game and
Fish Department's ability to provide winter food crops by approximately 50
percent.

f. Endangered Species

The Fish and Wildlife Service has issued a Biological
Opinion under the Endangered Species Act that Plan 6 as proposed will
jeopardize the continued existence of the bald eagle in the Southwest. The
Jeopardy Opinion was issued because of the impacts of the use of recreation
developments and opportunities at Cliff and Roosevelt Reservoirs and because
of construction impacts at Roosevelt and Stewart Mountain Dams.

In accordance with established policy, Reclamation will
work with the Fish and Wildlife Service, Arizona Game and Fish Department, and
the National Forest Service to prepare an agreement to implement management
strategies and actions to avoid adverse impacts on nesting bald eagles
resulting from the increased recreation activities in the Plan 6 area.

Reclamation will continue to support the forest Service's
efforts to maintain nest wardens and provide liaisons between construction
forces. The nest watch program will continue to receive funding from
Reclamation for this effort.
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Reclamation supports breaching Horseshoe Dam in a manner
to promote stream and riparian development in the exposed Horseshoe Reservoir
and to. avoid excessive erosion. Reclamation will coordinate with the Fish and
Wil dl ife Servi ce to develop the requi rements for evacuati on of Horseshoe
Reservoir to be included in the data submitted for final design and
construction specifications.

Borrow excavation will be avoided at Meddler Point, if
.possible. If not, construction specifications will require the removal of
materials during the eagle nonbreeding season and the stockpiling of materials
outside the eagle breeding and foraging territory. Borrow areas will be
restored to provide habitat suitable for eagle forage fish.

Award of the construction contracts associated with
Stewart Mountain Dam will be scheduled to permit initiation of construction in
April or May and then continue uninterrupted except for blasting.
Construction specifications will exclude initiation of construction from
October through March. Blasting activities will be prohibited from December
th rough t1a rch.

Reclamation will work with the Fish and Wildlife Service
to design and evaluate a positive cutoff above the inflow design flood (IOF)
elevation to provide a barrier to the movement of fishes upstream on Tule
Creek into the Gila topminnow habitat. The positive cutoff will be
constructed unl ess unforeseen des i gn probl ems or extreme costs are
encountered.

Reclamation will participate in fishery investigations as
part of an Interagency Agreement.

g. Project Monitoring

Reclamation will ·monitor the effects of the project and
the success of all mitigation measures.

To ensure the adequacy of mitigation and compensation
measures proposed in this plan and to facilitate monitoring the effects of the
project, pre- and post-construction studies will be conducted. Studies may be
required to investigate such topics as spawning in pre- and post-project
reservoirs, effects of flood attenuation on downstream riparian areas,
riparian reestablishment studies for Cliff Reservoir, alteration of
temperature regimes and nutrient blockage on the Verde River, effects of
upstream water exchanges on proposed riparian mitigation at Cliff Reservoir,
investigations into the effects of the introduction of Colorado River
ichthyofauna in conjuncti on with current studi es, and ri ver rehabi 1i tati on
studies at Cliff Reservoir. Recommendations stemming from these studies
suggesting additional mitigation would be evaluated and implemented if found
to be justified.
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information to
informed about

3. Cultural Resources

Cultural values within all CAWCS impact areas have been identified
or estimated, and recorded prehistoric and historic sites have been classifed
into type.

Data recovery and research studies to recover the information
embodied in some of the archaeological and historical sites to be immediately
and directly affected by the project will be implemented.

A program will be developed for monitoring, managing, and studying
those archaeological and historical sites situated in less directly affected
areas such as flood pools within the proposed Cliff and Roosevelt Damsites and
surrounding areas that may be affected by increased recreational use.

A program will be developed for public distribution and
interpretation of the study results so that the scientific and historic values
can be appreciated by interested professionals and the general public.

A Programmatic Memorandum of Agreement (PMOA) has been negotiated in
compliance with Section 106 of the National Historic Preservation Act. Under
the terms of the PMOA, a general historic preservation plan. is being developed
for the entire CAP and the proposed mitigation for Plan 6 will be refined and
coordinated with this plan as construction specifications are developed.

4. Social Resources

Impacts to people because of reloca.tion occur in the Cliff and
Roosevelt site areas with Plan 6.

For the full-time residents who would be required to relocate,
Forest Service land bordering Roosevelt Lake Estates will be made available
for resettlement. The provision of this land would require an exchange
agreement between Reclamation and the Forest Service.

An accurate, reliable system for disseminating
relocatees could be established so that they are well
relocation proceedings.

Monetary compensation will be provided to relocatees to cover costs
of relocation. One of the provisions of the Uniform Relocation Act of 1970
includes replacing the homes of relocatees with "safe, sanitary, and decent
housing. 1I

Negoti ations over exchange 1and have occurred between Recl amation
and the Forest Service, end these will continue. An agreement has been
reached that exchange land will be made available to relocatees. A system for
disseminating information to relocatees will be established. The relocations
will be carried out in accordance with, and within the limitations of, the
Uniform Relocation Act.
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V. LIST OF PREPARERS

Major contributors to the environmental impact statement for the
CAP Regulatory Storage Division (Central Arizona Water Control Study)
were as follows:

Under contract to the Bureau of Reclamation, Dames &Moore and its
subcontractors, including Battelle Institute (Columbus Division),
Archaeological Research Services Inc., and Arizona State University,
performed the environmental and· social impact assessments for the CAWCS
and conducted public involvement activities from July 1979 to December
1982. Dames &Moore, et al., prepared drafts of the EIS prior to
December 1982.

The U.S. Bureau of Reclamation conducted CAWCS studies of economic
financial impacts and developed engineering designs and estimates for
the alternatives, as well as supervising the work of all consultants.
Reclamation reviewed drafts of the EIS prepared by Dames &Moore, and
prepared the Draft EIS after the completion of Dames &Moore's contract
in December 1982.

The U.S. Army Corps of Engineers conducted the hydrology studies
for the CAWCS, developed analyses of flood damages and flood reduction
benefits, and conducted studies of nonstructural flood damage reduction
alternatives. The Corps did not participate in the preparation of the
EIS.

Individuals involved in EIS preparation and review, or who
contributed substantially to preparation of supporting documents and
impact analyses, are listed in Table V-I.
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Name

James E. Ayres

Richard G. Balllll4n

James E. Burton

Thomas G. Burbey

Glenn R. Cass

Randy Chandler

Barbara A. Conrad

Joe Dixon

Debra A. Duerr

Bruce D. Ellis

Carol Erwin

Wendy Espeland

Kenneth E. Evans

Firm

Archaeological
Research Ser
vices, Inc.

U.S•.Bureau of
Reclamation

Arizona Game &
Fish Department

U.S. Bureau of
Reclamation

Dames & Moore

U.S. Bureau of
Rec1alllation

Dames & Moore

U.S. Army Corps
of Engineers

Dames & Moore

U.S. Bureau of
Reclamation

U.S. Bureau of
Recla.ati~n

Consultant

Dames & Moore

Table V-I

LIST OF PREPARERS

<Palifications

M.A. Anthropology, 17 years experience, formerly Arizona
State Historic Preservation Officer and Arizona State Museum
staff.

B.S. Wildlife Biology, 10 years experience in natural
resource protection and wildlLfe management, Wildlife
Biologist.

B.S. Fisheries Biology, 6 years experience, Habitat
Evaluation Specialist.

B.S. Civil Engineering, 21 years experience in water resource
planning and project operations.

B.S. Architectural Engineering, 8 years experience, Project
Engineer, P.E. .

B.S. Civil Engineering, 4 years experience, Hydraulic
Engineer.

B.S. Zoology, M.S. Botany, 7 years experience, Certified
Associate Ecologist, Ecological Society of America (ESA).

B.S. Geological Engineering, M.S. Sanitary Engineering,
12 years experience in planning and water resources
develo~nt.

B.A. Urban Affairs, 7 years experience in environmental
planning, assessaent, and regulation.

B.A. Anthropology, 5 years experience, Enviro_ntal
Specialist.

B.S. Engineering, 9 years experience, Planner.

B.A., M.A. Sociology, Ph.D. candidate Sociology, 4 years
experience in social 88sess.ent.

B.S. Mathematics/Physics, 10 years experience in
meteorology.

Participation

Associate Principal
Investigator, Historic
Cultural Resources.

IlEP team member,
Biology technical
reviewer.

IlEP team member.

Technical reviewer
for water quality and
water resources.

Principel Investigator,
Acoustics.

Computer programmer for
water supply analysis.

Associate Principal
Investigator,
Biological Resources.

Corps of Engineers
Study Manager.

EIS Coordinator.

Technical reviewer.

Team Leader for
non-structural
flood control
analysis.

Principal Investigator,
Social Resources.

Principal Investigator,
Air Quality.
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Name

James W. Furlow

Jennifer Fowler

Chris Gehlker

George J. Geiser

Don Gross

R. Jan Henley

Firm

Dames & Moore

u.S. Fish &
Wildlife
Sen-ice

u.S. Bureau of
Reclamation

Dames & Moore

u.S. Army Corps
of Engineers

Dames & Moore

e

Table V-I (continued)

Qualifications

B.S., M.S. Geology, 16 years experience, Senior Geologist.

B.S. Natural Resources Conservation, .5. Wildlife Science,
8 years experience, Fish & Wildlife Biologist.

B.A. Economics, 9 years experience, Economist.

B.S. Civil Engineering, 5 years experience in water
resources engineering, P.E.

B.S. Civil Engineering, 10 years experience in water
resources planning,EIT.

M.S. Resource Economics, 17 years experience in socio
economic assessment.

B.S. Civil Engineering, 7 years experience, Civil Engineer,
P.E.

B.S. Civil Engineering, 3 years experience, Civil Engineer,
EIT.

B.S. Civil Engineering, 23 years experi~nce, Supervisory
Civil Engineer, P.E.

B.S. Civil Engineering, 21 years experience in water
resources planning.

B.A. Geography and. Environmental Science, 5 years experience,
Supervisory Outdoor. Recreation Planner.

M.S. Biology, 10 years e~perience, Senior Biologist, Certi
fied Senior Ecologist (ESA), Certified Wildlife Biologist
(Wildlife Society).

B.S. Forestry, M.S., Ph.D. Outdoor Recreation Planning,
11 years experience, Natural Resource Specialist.

B.S. Engineering, 20 years experience, Civil Engineer,
Environmental Engineer.

B.A., M.A., Ph.D. candidate, Anthropology, 6 years experience,
Assistant Director, Office of Cultural Resource Management.

e

Participation

Principal Investigator,
Geology/Soils.

HEP team leader.

Principal Investigator,
Economics.

Principal Investigator,
Water Quality.

Project Engineer for
flood control.

Principal Investigator,
Future-Without-the-.
Project.

CAWCS Study Manager.

CAWCS Project Engineer.

Engineer for Plans
and Estimates.

Technical and policy
reviewer.

Team Leader for ,.
recreation planning.

Principal Investigat~r,

Biological Resources,
REP team member.

Technical reviewer
for recreation.

Technical and
policy reviewer.

Associate Principal
Investigator, Prehistoric
Cultural Resources.

Barbara H. MurphY Dames & Moore B.A. Geology, 6 years experience, Certified Professional
Geological Scientist (AIPG).

Associate Principal
Investigator, Geology/
Soils.



Table V-I (continued)

Name

Glen Rice

Fira

Arizona State
thiversity

Qualifications

B.A., M.A., Ph.D, Anthropology, 10 year. experience,

Director Office of Cultural Resource Management.

Pa~ticipation

Principal lnvestilator,
Prehistoric Cultural
Resource••

CynthiaA. Richmond Battelle
Institute

M.C.R.P. City and Regional Planning,' 5 years experience in

environmental impact assessment and recreation planninl.
Principal lnvestilator,
Recreation and Aesthetic••

w

'".".

Allen E. Rogge

Martha A. Rozelle

Deborah A. Saint

Carolyn M. Slatt

Harry Smail

Larry Soehlig

Lyle Stone

Natalie S. Waugh

James R. Wagner

Guy Wilson

will Worthington

Terri Zaumseil

u.S. Bureau of
Rec lamadon

Dames & Moore

u.S. Bureau of
Reclamation

Consultant

Battelle
Institute

u.S. Forest
service, Tonto
National Forest

Archaeological
Research Ser
vices, Inc.

Dames & Moore

u.S. Bureau of
Reclamation

Consultant

u.S. Bureau of
Reclamation

Dames & Moore

Pb~ DO. AnthropololY, 8 years experience, Archaeololist.

Ph.D. Community Manale..nt and Education, 12 year experience

in public participation.

B.A. GeoRraphy, ~O years experience, Social Factors Analyst

B.A. Education, 10 years experience in technicalwritinl.

M.S. Natural Resources, M.C.R.P., 9 years experience, Land

Use Planner, AICP.

B.S. Forestry, 24 years experience, Lands and Minerals Staff

Officer.

Ph.D. AnthropololY, 17 years experience in hi.torical

archaeololY, Principal of ARS, Inc.

B.A. Liberal Art., M.A. !nlli.h, 6 years experience in

environmental relulatory compliance and multidi.ciplinary

environmental planninl.

B.S. Civil Enlineering, 3 year. experience in public health

enlineering.

M.A. Sociology, 2 year. experience in social asse....nt.

M.S. Civil Enlineerinl, 20 years experience, Chief of Dams

Planninl Branch, P.E.

B.S. Natural Re.ource., 9 years experience.

Technical reviewer for
cultural resource••

CAWCS Public Involvement
Coordinator.

Technical reviewer for
.ocial asse.sment.

Technical Writer.

Principal Investigator,
Land Resource••

Tonto National Forest
Coordinator for
wildlife biology,
recreation, and
archaeololY·

Principal Investigator,
Historic .Cultural
Resource••

Project Manaler.

Technical reviewer for
air and water quality.

As.ociate Principal
lnve.tilator, Social
Recources.

Po licy reviewer.

!echnical Editor.
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GLOSSARY

Abutment
That part of existing topography into which the end of a dam is
constructed.

Acre-Foot
The quantity of water required to cover one acre of land to a depth of
one foot; equivalent to 43,560 cubic feet or 325,851 gallons (U.S.).

Air Quality Standards (National Ambient Air Quality Standards):

Primary - the maximum pollutant levels allowable to protect the public
health with an adequate margin of safety.

Secondary - the maximum pollutant levels allowable to protect the public
welfare from any known or anticipated adverse effect.

Alluvium
General term for clay, silt, sand, gravel, or unconsolidated detrital
material deposited by a stream or other body of running water.

Ambient
Encompassing or surrounding.

Animal Unit Month (AUM)
The amount of forage necessary for sustenance of one cow or its
equivalent for a period of one month.

Artifact
An object (such as a tool or ornament) made or modified by human beings.

Artifact Scatter
A type of site characterized by sherds and/or 1ithics on the surface and
no evidence of surface or subsurface architecture.

Bajada
A nearly flat ?urface formed from confluent alluvial fans along the base
of a mountain range.

Ballcourt
A large oval-shaped feature surrounded by a berm which is usually
associated with ceremonial activities (may have been used as a dance
arena or for competitive sporting events).

Biotic Community
An interrelated, complex aggregation of plant and animal populations
distributed primarily according to physical factors in the environment.

Bosque
A densely wooded area along a stream or river.
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CFS (cfs)
Cubic feet per second. A unit of measure of the rate of liquid flow past
a given point equal to one cubic foot in one second.

Check Dams
Usually small dams located on tributaries to slow flowing water, allowing
for greater infiltration, temporary storage or to control erosion.

Concrete Gravity dam
A water retaining structure which derives its strength to hold back the
water because of the enormous weight of the dam itself.

Confluence
The point where two streams converge and unite.

Conservation Pool
In a reservoir, that part of the storage volume dedicated to storing
water for future use.

Conservation Storage
See conservation pool.

Dam Crest
The top of the dam.

Decibel (dB)
A unit for expressing the relative intensity of sounds on a scale from
zero for the average least perceptible sound to about 130 for the average
pain level.

Destroyed
As used in the context of the CAWCS for impacts to cultural resources,
the elimination of significant data values which characterize a site.

Drawdown
Lowering of the water level of a reservoir by releasing water from the
dam.

Ea rthfi 1l Dam.
A dam constructed of engineered soils; a typical earthfi11 dam would have
seve'ra1 types of soil with different properties placed in "zones" within
the embankment.

Easements
An interest in land owned by another that entitles its holder to a
specific limited use.

Earth Fissures
Cracks in the alluvium of basins which have land subsidence due to large
water level declines.
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Effect
An interpretation of the significance of the impact.

Energy Management
The operation of a system (in this case CAP) to maximize energy use when
energy is relatively inexpensive (during the winter or at night) and to
have excess energy available when demand (and price) is high .

. Endangered Species
Any species determined by·the U.S. Department of the Interior to be in
danger of extinction throughout all or a significant portion of its
range.

Enhancement
To improve or make better than the existing condition~

Eutrophication
The process by which waters become enriched with an influx of nutrients
required for the growth of aquatic plants such as algae that are
important for fish and animal life.

Flood event
100-year flood event - calculated by the U.S. Army Corps of Engineers to
bea flow of 215,000 cfs for the City of Phoenix.

200-year flood eve.nt - calculated by the U.S. Army Corps of Engineers to
be a flow of 275,000 cfs for the City of Phoenix.

Flood outlet
Large low level outlets designed to release flood waters at high
flowrates.

Floodproofing
An adjustment to a building or its contents which is designed to stop the
inflow of water or to reduce the effects of water entry.

Flood plain
.The relatively level land adjacent to a river channel which is covered by
water when the ri ver overflows its banks at times of hi gh water;
(200'-year flood plain - the flood plain which is under water during a
200-year flood event).

Fluctuating pool
Water level between the typical year low and the typical year high pool
elevations (as defined by prehistoric cultural resources for the purpose
of this project).

Geomorphic
Pertaining to the surface features of the earth.

Gridded gardens (or waffle gardens)
A type of terrace system which was used to enhance agri cultura1
productivity.
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to size facilities for a new dam;
For CAWCS, the IDF equals the

Ground water
Water which is stored or moving between the soil particles below the
earth's surface. When all voids between the soil particles are filled
with water, the soil is saturated. The top surface of the saturated soil
is the water table.

Ground water recharge
Replenishing of ground water.

Hydropower
Power generated from the movement of water.

Head (hydraulic)
Energy which water has because of the depth or velocity of the water.

Infiltration
The movement of water or solution into soil or rock.

Inflow Design Flood (IDF)
A flood event used by design engineers
this is usually a very large flood.
maximum probable flood (MPF) .

.Impact
Measured change due to a project action; residual impacts are those
impacts which remain after mitigation.

Inactive pool
That part of the reservoir storage pool which is below the outlet works.

Less-than-annual pool
Water level between typical year high and Standard Project Flood (SPF);
term defined by prehistoric cultural resources for the purpose of this
project.

Levees
An embankment built to prevent overflow.

Li thi c
made of stone.

Low-level outlets
A water conveyance system designed to release water from behind a dam by
gravity flow from near the bottom of the reservoir.

Maximum annual recreation day
See recreation days.

Maximum Probable Flood (MPF)
Determined by hydrologic analyses. That flood which would result from
the most severe combination of critical meterological and hydrological
conditions that are reasonably possible in the region (also known as
PMF) •
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Maximum Storage Pool (MSP)
This represents the largest pool the reservoir would have when all space
dedicated for the storage of conservation water is full.

Microclimate
Localized climate influenced by land form, elevation and other local
environmental variables.

Mi nimum pool
This is the smallest pool a reservoir would have to meet specific
requirements. For instance, a certain minimum pool may be required to
support a fish population.

Miti gation
An action to reduce or eliminate an adverse impact.

Noise receptor
Residential, recreational, or other noise-sensitive land use.

Overdraft
Withdrawal of ground water in excess of replenishment.

Orogeny
The process of the formation of mountains.

Outlet works
A water conveyance facility designed to release water from behind a dam
by gravity flow without having the water flow over the top of the dam.

Perennial stream
A stream that flows at all times.

Permanent pool
Water level up to the typical year low pool (defined by prehistoric
cultural resources for the purpose of this project).

Petroglyphy
A carving or inscription on a rock.

Physiography
The study of the evolution of landforms.

Pithouse
A semi-subterranean brush house used as a permanent dwelling.

Prime farmland
Classification of U.S. Soil Conservation Service for lands with the soil
quality, growing season, and moisture supply necessary to produce
sustained high agricultural fields by modern farming methods.

Pueblo
A habitation site which is characterized by aboveground, masonry
arch i tecture.
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Pumping/generating facility
A reversibl e pump/turbi ne/motor/generator uni t capabl e of pumpi ng water
from one elevation to a higher elevation using the motor to drive the
pump. The unit can be operated in the reverse with water passing through
to generate electricity. <~

Raptor
A bird of prey, e.g. eagle, hawk, etc.

Recreation day
A recreation day consists of an individual engaging in a specific
activity for a significant period of time. The length of time is not
defined but should be of such duration to clearly establish that the
individual is participating in the specific activity by choice and the
activity is for recreational purposes. Maximum annual recreation days
are based on the carrying capacity of the resources and facil ities as
well as the length of the recreation season and the amount of recreation
use that occurs on weekends. Maximum annual recreati on days represent
the capacity of the site without overcrowding. Only use at developed
sites and on reservoirs is considered; no dispersed recreation activities
are included.

Regulatory storage pool
That part of a reservoir allocated for the temporary storage of water so
that flows in the rest of the delivery system can be better regulated.

Reversible canal
A level open-channel capable of passing flow in either direction.

Replacement pool
That part of a reservoir allocated to provide storage simil iar to the
storage which was previously available.

Riparian
Associated with the banks of rivers or other stable water bodies.

Riprap
Broken stones or boulders placed compactly or irregularly on dams,
levees, dikes, or similar embankments for protection of earth surfaces
against the action of waves or currents.

Right-of-way
The right of passage over another's land.

Riffle
A natural shallows in a stream or river bed over which the water flows
swiftly and the water surface is broken in waves by obstructions wholly
or partly submerged.

Rookery
A communal nest site for birds.

Safety of Dams (SOD)
1978 Reclamation Safety of Dams Act (P.L. 95-578).
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Sa lt 1oadi ng
An increase in the volume of salts in a basin usually brought about by
interbasin transfer of water. Salt loading is most critical in the plant
root zone and in any aquifers which might be affected by the imported
salts.

Sediment pool
That part of a reservoir which is allocated for the storage of debris and
sediment carried by inflowing waters. Sediment may actually be deposited
at almost any point in the reservoir and this reduces the amount of
storage volume available for water storage.

Service outlet
Outlet works designed to deliver water to designated users.

Sherd
A fragment of a broken ceramic vessel.

Sp; llway .
A conveyance faci 1ity whi ch allows for water to pass over or around an
obstruction such as a dam. A gated spillway is one which can be closed
or opened; an ungated spillway is one which is open all the time.

Spillway surcharge space
The volume above the spillway crest occupied by floodwaters as reservoir
inflow exceeds outflow. This condition causes the water surface to rise
temporari ly.

Standard Project Flood (SPF)
The flood that may be expected from the most severe combination of
meterologic and hydrologic conditions that are considered reasonably
characteristit of the region.

Subsidence
A lowering of ground elevation as a result of excessive ground water
pumping, dewatering of sediments, ground movements due to earthquakes,
etc.

Surcha rge pool.
See ~pillway surcharge space.

;

Terrace (agriculture)
An artificial ridge or embankment of earth built for the purpose of
conserving moisture, controlling runoff, or reducing erosion.

Threatened species
Any species likely to become endangered within the foreseeable future
throughout all or a significant portion of its range.

Turbidity
The state, condition, or quality of reduced clarity of a fluid due to the
presence of suspended material in the fluid.
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Typical-year pool
Water level of a reservoir during a IItypical year ll of operation based
upon the Bureau of Reclamation computer model elevation - duration
curves. These pools (high and low) were devised for use in impact
assessment because they are representative of the way a reservoir could
reasonably be expected to fluctuate.

Water exchange
An institutional arrangement utilizing physical facilities where one
user's water is stored while his water needs are met by deliveries from a
second user and then the second user has water II credits ll against this
first user; during a later period the second user may request that his
credited water be released from the first user's storage facilities and
delivered as required.

Water supply outlets
See service outlet.

Water yield
The volume of water which is available as a result of operations of a
water system.

Visitor-days
A measure of impact; one vi sitor day equal s twel ve hours of use of a
site.
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1. Designs and Estimates

This document includes all calculations for the designs and
estimates used in making the November 1981 decision to choose Plan 6 as the
agency proposed action. It also contains supporting designs and estimates for
the draft environmental impact statement.

2. Plan Formulation

This report documents the activities undertaken in the CAWCS
which led to the selection of a proposed action. It includes study background
information, a description of the plan formulation process, a discussion of
the candidate plans formulated and studied during Stage III, and a display of
the proposed action (Plan 6).

3. New Waddell Sizing -Study

This report documents the activities undertaken by the Bureau
to develop and evaluate options to determine which New Waddell Dam size would
be appropriate for feasibility design. The report contains a description of
alternatives, including costs, benefits, and environmental and social effects.
It also covers areas such as pump generator sizing, sediment distribution, and
pumped storage.

4. Recreation Planning

This document identifies the recreational planning processes
that were involved in the CAWC$ Stage III work, the resulting conceptual plans
which were developed and the anticipated facility costs and recreation days
provided by each site. The document includes: a discussion of the Corps of
Engineer1s and Bureau of Reclamation's planning efforts and potential impacts
of the plans; summaries of anticipated use by facilities and site; and a
discussion of the economic aspects of the recreational plans.

5. Safety of Dams

This document contains two sections, one covering the Salt
River dams and the other covering the Verde River dams. The report defines
the Saf~ty of Dams problems foreseen and possible solutions.

i 6. Nonstructura1 Flood Damage Reduction

Thi s report documents a study completed by the U. S Army Corps
of Engineers on nonstructura1 flood mitigation .measures. It includes a
definition of the flood problem, possible nonstructura1 mitigation measures,
and an evaluation of these measures.

7. Economics - Financial

This report documents the economic analyses which occurred
during CAWCS Stage III •. It includes analysis of flood control benefits, water
supply benefits, and hydropower benefits.
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8. Hydrology

This document presents the hydrologic analysis of the Gila
River drainage basin for CAWCS. It also includes data on water requirements,
water rights, water quality and sedimentation. A hydraulic analysis of the
Salt and Gila Rivers is also presented.

9. Social Impacts and Effects of CAWCS Plans

This report documents the social impacts and effects of Stage
III plans, describes existing and future conditions for the affected
populations, provides a summary of findings in the Social Well-Being (SWB)
Account, and describes the social assessment process in CAWCS. It also
provides a description of the methodology used for the social assessment.

10. Second Level Environmental Inventory

This document is a working paper that provides an inventory of
envi ronmenta1 resources in the CAWCS study area. The inventory describes
resources in biology, geology/soils, acoustics, water, air, land use,
recreation, prehistoric and historic cultural resources,' B.nd visual quality.
This report is the result of extensive literature reviews and agency contacts

. in all disciplines, and field studies in biology and cultural resources. The
data were developed for the purpose of assessing the impacts of alternative
plans.

11. Biological Assessment of Endangered Species

This report documents effects of CAWCS plans on
Federal-designated threatened and endangered species in the CAWCS study area.
The species include bald eagle, Yuma clapper rail, peregrine falcon, Gila
topminnow, and Turk's head and Arizona hedgehog cacti.

12. Stage III Methodology for Environmental Quality Assessment

Thi s document describes the methodology for assessi ng impacts
to environmental quality in Stage III of the CAWCS. Impact assessment
measures and criteria for determining effects are described for the following
factors: biological resources, water quality, air quality, sound quality,
vi sua1 qual i ty, 1and quality, geo1ogi ca1 resources, cul tura1 resources and
recreation.

13. Regional Future Without the Project

This document forecasts the most 1ikely future conditions in
central Arizona without Central Arizona Project regulatory storage or flood
control along the Salt and Gila Rivers through the Phoenix area. The purpose
of thi s forecast is to provi de a framework for assess i ng the impacts of
alternative plans.

336



14. Summary and Evaluation of CAWCS Public Involvement Program

This report includes a summary and evaluation of public
involvement activities conducted in the CA~JCS from January 1979 to October
)981. The report describes these activities, details the results of major
Stage I II pub1i c i nvo1vement efforts, and presents an eva1ua t i on of pub1i c
involvement activities from the perspective of CAWCS and participants in the
public involvement process.

15. Environmental 1m acts and Effects of Plans
7 Volumes and Appendices

These reports document the environmental impacts and effects of
CAWCS Stage III plans. They describe existing and future conditions for the
disciplines of biology, water qua'lity, air quality, sound quality, visual
quality, land quality, geology/soils, prehistoric and historic cultural
resources, and recreation. A separate appendix accompanies each plan.
Included in these are descriptive data, by plan component, for each
discipl ine.
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Picacho Reservoir .••.....••....••••••.•.•••..•......•.. .•••.••••.•••... 60
Prime Farmland 76,245,247
Reclamation Safety of Dams Act 17,232
Relocation of Residents ...•..•...••...••.•....•.•.•••......•••18,196-210

Santa Rosa Wash •...•.••.............•....•..••.....••••••...••..••• ···•8

Revegetation 14
Rio Salado Project •••.•••.••..••......••..•.. 3,18,44,130,180,249,250,251

, Rockhouse Fa rm 95,207
Roosevelt Gardens East 96,208
Roosevelt ~ake .....•...••...•••••..•.••.•.••..•••••.••• 13,18~28,50,73,140
Roosevelt lake Estates 96 ,207
Safety of Dams ·1·,3,4,8,11,16
Saguaro Lake 29 ,101,108,140
Salt-Gila Aqueduct 1,17,38
Salt River Flood Control : 13
Salt River Pima-Maricopa Indian Community 2,37,72,118,120,195,230
Salt River Project (SRP) .•....•....•..••••....•.•.....•.•.. 1,4,17,98,158

Section 7 60,128,145
Sheep Bridge Crossing 83,174
Sky Harbor Airport ...••...•.....• 17,18,28,44,119,211,230,249,250,251,253
SRP Reregulation 11

Secretary of the Interior....•..•.••.....••......•..•••....•••.• 12,13,53
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State Historic Preservation Officer .......•.•...................••... 194
Stewart Mountain Dam ...•••.•••..•••. 13,17,18,28,29,30-35,39,44-46,71,135
Superstition Mountains •.•..•.•.•..•..•..••••••••.••••••••••••••••. ?6,249
Tat Momo1i k0 t Dam.•••••••••••••••••••••.. ••••••••••••••••.•••••••••••••• 8
Tempe, City of 71,72,76,l f8,119,130,216,223,229,230
Three Bar Wildlife Area .........•..................•....•..•61,91,98,147
Tonto National Forest ..... 37,76,78,80,83,144,147,183,184,249,250,267,273
Tub i ng 69,102,176,177
Tucson Aquedu ct ..........................•..........................1,17
Tule Creek 111,147
Turkls Head Cactus 60
Uniform Relocation Assistance and Land Acquisition Policies Act 14
U.S. Bureau of Land Management (BLM) •........•............•...•..•. 61,76
U.S. Bureau of Reclamation ...................•.... l,4,5,11,12,13,197,253
U.S. Corps of Engineers ...•.........................................•. 19
U.S. Fish and Wildlife Service...•.................60,61,127,129,144,266
U.S. Forest Service .............•............ 18,61,76,80,130,144,174,178
U.S. Geological Survey 64,169
Waddell Dam..•..............••.... '.....•...........•.•.................2,8
Water Exchange GO ••••••••••••••••••••••••••••••••••••••••••••••••• 11
\~ater Qual i ty 62,142,160
Woundfin o ••••••••••• 0 •••••••••••••••••••••••••••••••• 61
Yuma Clapper Rail .................•......... 60,61,99,101,138,143,144,147
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The Draft Environmental Impact Statement was prepared in part by
Dames &Moore under Contract No. 9-07-30-V0053
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