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III. AFFECTED ENVIRONMENT

A. Determination of Significant Resources

Scoping occurred throughout the Central Arizona Water Control Study
(CAIJCS), so that the range of al terne t ives : 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:

Biolo~ical Resources - including impacts to endangered species,
riparlan wetland communities, desert communities, reservoir
communities, perennial stream/riverine communities, and special use
and management areas.

Water Quality - including changes in concentrations of constituents
in local surface water mixed with CAP water, and eutrophtcat ion
potential in the New IJaddell and Confluence Reservoirs.

Cultural Resources - including impacts to prehistoric sites and
artifacts and historic sites and propert ies 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 (el iff,
Roosevelt, Stewart Mountain, Confluence, New Waddell, downstream). The
affected site areas shown in Figure 111-1 are areas around the proposed dam
and reservoirs in the candidate plans. These areas were used as the
geographic basis for assessing impacts of plans. The downstream segment of
the Salt and Gila Rivers from Granite Reef Dam to Gt l l espi e Dam is also shown
as a site area for impact analysis.
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Descriptions of affected resources are excerpted from the EIS
support i ng document, Second Level Envi ronmenta 1 Inventory (Dames & Moore,
19S2a) 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 microcl imatic regime, an
extensive drainage pattern, and a variety of l andforms ' and soils. These
factors contribute to diverse ecosystems, of which many biotic communities can
be identified based on vegetation and associated vertebrate wildlife. The
description of the biological resources focuses on the major biotic
communities of the study area including their dominant flowering plants and
wildlife.

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

1. Riparian/Wetland Biotic Communities
2. Other Terrestrial Biotic Communities·
3. Perennial Stream/Riverine Aquatic Communities
4. 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.

(

(

(factors
as shown

Acreage and percent range of the major biotic communities
1-4 above) occurring within the CAWCS study area vary considerably,
in the Table 111-1.
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-\ Table IIl-1

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

Biotic Community Acres Percent

Temperate Uplands:

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

Riparian and Wetland Communities: a

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

Desert Uplands:

Creosotebush-burs age series 2,037,000 23.7
Paloverde-mixed cacti series 3,509,000 40.9
Saltbush series 411,000 4.8

)
Aquatic Communities:

Lakes, rivers, reservoirs 75,000 0.9

Human-Dominated Communities:

Agricultural lands 1,055,000 12.3
Developed urban lands b 263,000 3.1

Total 8,576,000 100.0

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

bDeveloped 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 aquatic 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 withi n 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 upland
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 1ends to the conspi cuous 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 wildlife 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 dra i naqe, Of the
59,000 acres of riparian/wetland community types in the CAWCS area, the
fo11 owi ng si x community types have been i dent ifi ed.

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. Specifically all of this community occurs upstream of Horseshoe Dam
along cobble and gravel alluvial benches adjacent to the Verde River and
perennial-flowing tributaries.

Cottonwood-willow series consisting of pure stands
and intermixed stands of cottonwood and willow al so 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
Rive r ,

Mesquite bosgues - ("river forests") are somewhat
di fferent than the mi xed-broadl eaf and cottonwood-wi 11 O\~ communities.
Mesquite forests generally are less than 50 feet tall and are more
"acacia-like", forming rather large stands of pure mesquite to mesquite
intermixed with other r iparian 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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"., Ca t t a i l marsh - represents a community type a l mos t
exclusivel y confined t o backwate r pool s of th e Sel t-Verde -Gt l a Rive rs and
downstream of Waddell Dam. Usuall y t his vegetati on cons i s t s of pure to mixed
sta nds of catta i l and ru shes in shal low wat ers.

Mixed scru b consi s ts of degenerated or newly
es tabl is hed vegetat ion associated with di s t urbed site s adjacent t o la kes and
rivers. The vegetat i on compos i tion cons i s t s of a conglome rat e of seep will ow,
sa l t -cedar , arrowweed , and seedl i ng and sapling species of the aforement ioned
communiti es .

Sa l t - ceda r c o~mu n i t ie s - are domin at ed by t he As i a ti c
exotic spec ies , sa lt - cedar. The sa lt- cedar communities are t he predominant
woodland-shru bl and hab itat downst ream of t he Salt-Verde conf l uence and a l ong
t he Gi la Ri ve r in t he CAHCS a rea .

(2) Othe r Terrestri al Cnmmuni t ies

Desert communiti es ar e the predomi nant communit ies of
the st udy area, and re pre sent about 69 perce nt of the a rea (Table 111 -1).
Three upland des ert communit i es occur with in the study area:
creosotebush-bursage, saltbus h, and paloverde-mixed cact i se ries . The fi rst
two are open scrubland de se r t vegetation and occ ur at lower e l evat i ons than
t he affected site areas.

The paloverde-mixed cac t i seri es occurs within
af f ect ed site areas. Thi s se r ies , a l so referred t o as t he Ariz ona upland
subdivision of t he Sonoran Desert, occur s on baj ada s , foo t hi lls , and s t ee p
s l opes of desert mountain s at 800 to 3 ,50 0 f oot e le vat io ns . It sup ports a
diverse pl ant species compl ex in cl uding such trees as fo oth ill s pa l overde ,
blue palove rde , ironwood; cac t i such as saguaro, choll a , pr i ckl ypear; and
shrubs such as t riangle bursage, r a tany, and Mormon tea .

The f auna of the pal ove rde-mi xed cac ti series i s
abunda nt and di ve r se and i ncl udes Gila woodpec ke r, cactus wren, elf owl,
phainopepla, bl ack-tailed jackrabbit, jave l ina , coyot e , and kangaroo rat .

(3 ) Pere r ni a l Stream/Riverine Commun ities

There are 137 miles of pe renni al stream community i n
the CAWCS area . Thi s repr esents about 30 percent of the orig i nal perennial
r i vers in the s t udy area, due t o th e construction of wat e r 's t orage dams along
t he Ve rd e , Salt , Agua Fri a , and Gila Rivers . Approximately 1"0 mil es nf
perenn i a l strea ms occ ur withi n spec if ic site areas.

Ri ve r i ne fis hes i nc l ude such
l ongfin dace, dese r t s ucker, and r nund-tailed chub, as
spec i es s uch a s bass , cat fish , carp, and rainbow t ro ut.
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(4) Reservoi r Aq uat ic Commun i ti es

Other aquatic communi ties are pri ma rily represen ted
by the approximately 35,000 surface acres in reservoi rs on the Agua Fria,
Verde, and Salt Rive rs. Introduced game species dominate the fish fauna
with in the se impoundments. la rgemouth and smallmou th bass, black crappie ,
threadfin shad, channel catfish, and sunfi sh are all common in reservoi rs .
lake Pleasant is a popular white bass fishery. At Horseshoe Reservoir the
success of sportfish producti on is somewhat compromised by fluctuating water
levels.

(5) Threatened and Enda ngered Plants and Wildlife

Descripti ons nf th reatened and .endangered species
occurri ng i n t he CAWCS st udy area are excerpted f rom the EIS supporting
docu ment , A Bi ol a ica l As sessment · of Endan ered S eci es (Dames & Moore ,
1982c) , and f rom Threat ened Native Wildli fe 1n Arizona Arizona Game and Fish
Department , 1982).

The U.S. Fish and Wildlife Service, through Secti on 7
of t he Enda ngered Speci es Act , has issued a list of proposed and desi gnat ed
threatened and endangered speci es that are known to occur i n or whose ranges
over l ap th e CAWCS study area. Two endangered plant species and four
endangered vertebrates which are known or suspected to occur in the study area
come under thi s designation. The Arizona hedgehog cactus (Echinocereus
t riglochidiatus var . arizon icus) and the Turk ' s head cactus (Echinocactus
horizonthaloni us var . ni cholii) , through occurr ing in or near t he study area,
are not known to occur i n any affected s i te area.

The peregr ine falcon (Falco peregrinus anatum) is a
wi de- ra ng i ng endangered t ransien t species whi ch may use maj or segments of the
Salt-Verde drai nage , but whic h has not been repor ted in t he af fected site
areas duri ng the CAWCS. The Gil a topm i nnow ·(Poeciliopsis~. occide ntal is) i s
I i sted as endangered and is a species of inte rest to the State of Arizona
because it may be i n j eopardy in Ari zona i n the foreseeabl e fut ure. This
species wa s reintroduced into Tul e Creek upstream of la ke Plea sant; the
population was recently found t o be in good condit ion. Ot her topmi nnow are
known to occur at Seven Springs and Hidden Water; both areas are i n the CAWCS
st udy area but out si de of the affected site areas.

The bald eagle (Hal iaeetus 1. leucocephalus) and the
Yu ma clap per ra il (Rallus lontrostris yumanensi s ) occur at affected site
area s . There are si x bald eag e breeding areas i n the CAWCS st udy are a, of
whic h five are within affec ted site areas . Bald eagl e preferred habitat
i ncl udes cli ffs and l arge t rees near f lowi ng segments of t he Salt-Verde
dra i nage where t he speci es feeds pr imar ily on f ish. Pre fe rred foraging
perches are in mesqu ite , cot t onwood, and wi llow t rees along the r ivers, and
cliffs above the rivers . The Yuma clapper ret l has been observed i n the
confl uence site area . Immat ure birds and as many as four adults have been
reported in cat tai l marsh habi ta t at the Salt-Verde confl uence. Several
s ight i ngs have also been reported for the Gila dra inage downst ream of Phoenix
and at Pi cacho Reservoir .

60

)

)



extinct i n Ar iz ona
The desert pupfi sh

In addit ion t o the s pec ies recel vl ng Federal
protection , the Ari zona Game & Fi sh Department di rects s pec ia l managemen t
prot ecti on to s pecies which are threatened or unique i n Ari zon a . These
sp ecies have been des ig nated by the Arizona Game & Fi sh Commiss i on (IO
Decembe r , 1982) as t hrea t e ned nat ive wildlife i n Ar izona . The sp ecies have
been cate90ri zed i nt o fou r groups, t he f o11owi ng a r e known or are li kel y t o
oc cur, or cou ld be r eintr oduced, wi t hi n the CAWCS area .

Group I wild life are cons i de red
but a re known t o occ ur elsewhe re i n t he United States .
(Cyprinodon ~ macul arius) i s t he onl y such sp ecies.

Group I I wil dl ife includes speci es whose occurrence
i n Arizona approaches extinc t i on. They i ncl ude woundf tn (Pla 0 t e r us
argen ti s simum), bald eag le , gray hawk (Buteo n t t t dus ), and river otter Lutra
cana dens is son ora). The kin sub species of river otter (L.c.l ata xina) has been
reintroduced on the Ve rde River by the Arizona Game &Fish-Department.

Gr oup III wildlife s pecies whose co nt i nued presence
i n Ar i zona could be in jeopardy in the foreseeable future include: Col orado
River roundtail chub (Gila robusta robusta), Gila ch ub (Gila i nt e rmedi a) ,
razorback sucker (X raLiCii"en texanus), Gila topminnow, sonoran mud turtle
(Kinosternon sonori ense , des ert tortoise (Gopherus aaassizii), Mexican garter
sn ake (Thamnophis rufin unctatus), desert bighorn (Ovis canadensis nelsoni).
Bird species include os prey Pandion haliaetus carolinensis), Mississippi kite
(Ictinia mississippi ensis), common black-hawk (Buteogal lus .!. anthracinus),
pe regrine falcon, a nd Yuma c l appe r rail. Th e r az orback sucker, Gila
t opminnow, and de sert bi ghor n have been reintroduced t o the CAWCS area.

Group IV wildlife includes' s pecies which occ upy
habita t s that have been susceptible to modification, or are threatened to the
ex tent that their welfa r e may worsen in the future . Such spec ies in clude
great eg re t (Casmerodium albus egretta), s nowy eg ret (Egretta thula
brewsteri), black-crowned night heron (Nyct icor ax .!l. hoactle), and
bl ack-bellied whistl ing-duc k (Dendr ocygna autumn al is fulgens). All of these
spec ies a r e de pendent on aq uatic/ ri pari an habitat and are known to oc cur in
t he CAWCS a r ea .

(6 ) Ma nagement an d Special Use Areas

r1a jor spec i a l use and protect ed a r eas in the study
a r ea are managed by th e U. S. Fore s t Service (USFS), U.S. Fish and Wildl ife
Service ( FWS), U.S . Bureau of Land Management ( BLM) , and Ari zona Game and Fi s h
Depa r t ment (AGFD ) . These i nc l ude USFS habi tat reha bil i ta ti on si t es along the
Sa lt and Verde River s ; de s i gnated wi nte r i ng a reas fo r bald eag les and
pe r egr ine falcons; r e s t r ic ted ac ces s priori ty area s located in vic i nities of
ba l d eag l e ter r itori es, ma r s h hab ita t whi ch may harbor the Yuma cl apper rail,
14 game management units, the Rooseve l t La ke Wi ldl ife a rea f or waterfowl, the
Three Bar Researc h a rea, and f i she ries of the maj or reservoi rs and perenni al
streams mai ntained by the AGFO ; an d t he Lower Salt River Recreati on Area
managed by the lJSFS i n the Salt- Ve r de co nfl uence a rea .
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· b. Water Qual ity

There is a wide range in the quality of the various
sources of water in the study area. For exampl e , a 1979 Maricopa Association
of Governments publication (Groundwater ual it in the Ma 'or Basins of
Maricopa County) reports a total dis solved solids TDS level of 243 mg/ in
an Aguila area wel l and a TDS level of 22,300 mg/l i n an Agua Cal inete-Hayden
area well. Pumped average groundwater quality i n the se rvice area i s
documented in the Recl amat i on' s EIS Water Al locat i ons & Wa ter Service
Contracting, Central Ari zona Project INT FES 82-7. Surface water qua l ity
records show TDS rangin g from 220 mg / l in the Verde Ri ver below Ba rt l et t Dam
to over 4,300 mg/l in the Gil a Ri ver near Ke1vi n, Arizona. Genera lly,
however, the quality of CAP Col orado Ri ver water delivered to users i n central
Arizona will be of poorer qual ity than most local surface suppl ies that are
presently being used and will be of better qual i ty than currently used ground
water .

Si nce the CAP i nt ake i s located on the Bill Will iams Arm
of La ke Havasu, CAP water i s assumed t o be simila r in quality to water qual ity
of the Col orado Ri ver at Pa rker Dam unt i 1 i nfl uenced by regul atory storage
mixing with local surface waters. Water qu ality data for the Colorado River
at Parker Dam is presented on Table 111-2.

Studies to determin e the effects of aqueduct evaporation
on total dissolved sol ids 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 i s for either agr i cultural or municipal and industrial (M&I) use.
State and Federal regulated water constituent standards are present ed i n Water
Qual ity Impacts, Sect ion IV .B.2.

fluch of the CAP water will be used to reduce ground water
pumping for i r r i gat i on purposes. Recent ly ground water levels have been
dropping 3 t o 8 feet per year in the service area . By importing about 65
mi ll ion acre-feet of addit i onal wa t er i nt o central Arizona over the 50-year
repayment period of t he project, CAP deli veri es will s l ow this rate of
decl ine . In many cases the ground water used f or crop irrigation is higher in
TDS than the imported CAP wa ter . The infi ltrat i on of irr iga tion water may
carry dissolved mi neral s that could reach the water table and raise the TDS
l evel of the ground wa t er. The gener al ef fects associ ated wit h sa lt
accumulation in ground wat er is documented in Recl amat ion' s EIS, Wate r
Allocations & Wa ter Se rvice Contrac t i n~ , INT FES 82-7. Due to 1imited
research, and t he complexi ty of groun water recharge and movemen t of
dissol ved minerals , s ite-speci f ic technical analysis is not practi cal ove r an
area as large and diverse as t he CAP service area; however, no adver se impact
on soil productivity from appl i cation of Co lorado River CAP water i s expect ed
(INT FES 82-7).
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Tabl e ltl- 2

SURFACE WATER QUALITY, COLO RADO RIVER BELOW PARKER DAMa '
(mgtl, unless othe rwise noted)

Consti t ut> nt

Al kal i ni t y. ' CaCO)
D Ars e n i c
T Au~ n i c

D Bar i um
T hr ium

! i c arb on.a t e
T BOron
D Cadmi um
T Cadmi utn

Cal cium
T Carbon (or gAni c)

Carbonate
Chlor ide
ChrOUlium Olex a )

T Chromium
D Copper
T Coppe r
T Cyan ide

OK ygen (dis s olved )
FecGl Co lito rm~ (cols /J OO ml)

D Flu oride (84 .7· )
Hardne$s ( to t a l, as CaC03)
Rardness (nonc arbona te)

T Iron
D Lea d
T Lead

Hal nes ium
T l'fanganesi"
T Me rcury
T Nitrate (.1 8 N)

pH ( pH uni ts)
T Phos phorus ( as p )

Pot as s i um
D Se l eni um
T Selenium

Spe cific Cond uctanct" (.,.U/cm)
D Silver
T Silver

Sod i UIll

Sodi um Ads orpti on Rat io
( no uni ts )
Sul fat e
Dis s o l ve d solids ( IBO·C)
Tur bi dity CJ1U)

D Zi nc
T Zinc

Phenol its

No . o f
s..tIIpJu

156
1

56
I

57
1"5
65

7
65

1" 6
59

139
166

1
58

1
57
58

109
" 9

127
16 6
165
57

9
57

' ''6
58
58

I
202

66
139

I
58

700,
58

119
119

167
636
"3

9
57
62

Mi nimum

98.0
0. 00400
BDL
BDL
BOL

120.
0.0$00
BDL
BDL

73.0
I. 90
BDL

75 . 0
0 .00100
BOL
BOL
BOL
BOL
5.1 0
0. 990
0.200

290 .
170.

0.0300
BOL
BDL

26.0
BDL
BDL
0. 170
7. 10
BOL
".50
0.00300
BDL

9$0.
BOL
BOL

90 . 0
2.2 0

2" 0.
602.

1. 00
BDL
BDL
BOL

128.
0 .00" 00
0.0028"
BOL
0 .135

156.
0.196
0.000286
0. 00462

85 .6
".55
0 .0288

94 . 5
0.00 100
0. 0035 7
BOL
0.00793
0.000862
8.53
". 78
0.378

339.
211.

0 . 159
0.00144
0 .0"08

30 .9
0.0208
0.0000"31
0.170
7.95
0.0258
$.21
0.00300
0.00279

1120 .
BOL
0.00350

107.
2. 5"

309.
722.

2. 58
0.0088 9
0.023 9
0.001 27

MBJC imufJ)

150 .
0 . 00" 00
0.00500
eDL
0 . 500

177 •
0. 360
0.00100
0 . 0130

100.
1" . 0
".00

1" 0 .
0. 00100
0.0200
BOL
0 .0290
0 .0200

11. 7
"1.9

0.500
380.
2" 3.

0. 550
0. 00" 00
0. 100

40.0
0.0"0 0
0.000600
0. 170
8. 80
0.1 00
6.80
0.00300
0.00500

1720.
BDL
0.0100

120.
2. 88

380.
848 .

10.0
0.0 200
0.310
0 .00700

No t ~ : D'" Diss olved Pr e c t i o n ; T · Tota l Re c ove r ab I e ; BOL" B~low De t e c t i c n Level

aEnvironmental Protection Agency STORET Oat . Ket r i ev~ l System , Ma rch
1981 i nvent vers ion . Run made on August 24, 1981 uSl ng dat. for t he
period of record October 1968 - Jun. 1981 . Al l cons t ituent level s shown
rounded to three sign ificant fig ures .
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The major water qual ity impact s of the proposed regul at ory
sto rage al ternat ives 1'1;'11 res ult from the rese rvoi r mi xing or exchanges of CAP
and l ocal sources of water. These impact s " involve t he introduct ion of
Colorado Ri ver water i nt o l ocal surface wa t er s , changi ng the concent rati ons of
consti t uent s i n the CAP and local source waters, and i ncreas ing the potential
for eutrophicat i on downstream f rom or in the storage reservoi r . Ri sk of
eutrophicat i on as computed for the Confluen ce and New Waddell Reservoi rs is
documented i n Hydrol ogy Support ing Document (USBR, 1982h).

Ta bles I II -3 , III-4, III-5, and II I-6 present the water
qual ity data referenced duri n9 CAWCS for l ocal surface wat er sources which
mi ght be affected by regul ato ry storage mi xi ng. The Agua Fri a Ri vel' wa ter
qual ity dat a have fewe r sampl e analyses . and, t herefore, are no t as
representati ve as the informa t ion on the other water sources.

These data were obta ined by the Arizona Depa rtment of
Health Services f rom the Environmental Protection Agency (EPA) STORET (storage
and ret rei val) wa ter quality data system. Most of t he STORET dat a were
col lect ed by the U.S. Geologi cal Survey (USGS) , which conducts regula r
sampl i ng and laboratory testi ng at the si t es shown on t he tables . Some early
data were collected from other source s . The data collect ion is a continuing
proces s which has recently been expanded t o include two new stations near lake
Pleasant to es t abl i sh baseli ne data for the proposed regulatory storage
reservoir .

Trihalomethane (TH~1) i s produced when water wh ich is high
i n di ss olved organic materi al s undergoes normal disinfection with chl ori ne at
domes t ic water t reat ment pl ant s. THM produ ction is dependent on t he amount of
organi c compounds in the water, t he amount of chlorine used in disinfection,
and t he le ngth of time the chlo r i ne i s in cont act with t he water prior to
fin al use . THH is carci nogeni c in natu re and the EPA has establ i shed a
maximum cont ami nant l imit (MCl) of 0.1 mg!l for treated domestic wa ter . The
Sout hern Nevada Wa ter System (SNWS) appl ies chlorine di s infecti on t o Col orado
Ri ver wa ter f rom l ake Mead and del ivers the treated water to severa l citi es
including l as Vegas . The SNWS has reported THH le vels at the 0.1 mg! l MCl and
are considering al ternative wa t er disi nfecti on methods for the Col orado River
water . r~&I user s of SRP wat er have al so observed THH l evel s approa ching the
MCl. This i s beli eved t o be a resul t of t he hi gh level s of dissolved organic
mat er i al s i n both of the se water sources . Th e pot enti al t herefore exi sts for
producing THM at M&I wa ter treatment faci li t ies which recei ve Co lorado Ri ver
water. Th i s po t ent ial exists for any CAP M& I user s of Co lo rado Ri ver wa t er
regardles s of which plan i s implemented.

c. Recrea tion

Wi thin t he CAWCS study area , water- rel ated recreat ion
oppor t unities are extremel y popular among res idents, as i s evi dent by the
in t ense use of exis t ing rese rvoi rs and s treams . The Ar i ;: ona St at ewide
Comprehensive Outdoor Recreat ion Plan (1978 ) and other sources were used t o
inventory st ream- and reservoi r-ori ent ed recreat ion resou rces and faci1it ies
i n a fi ve-county region of cent ra l Arizo na so tha t fut ure condit ions and
proj ect-rel at ed impac ts coul d be dete rmi ned. The fiv e- county regio n 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 Coppe-rb

T Copper
T Cyanide

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

V Fluoride (84.7')
Hardness (total, as Cae03)
Hardness (noncarbonate)

T Iron
D Leadb

T Lead
Magnesium

T Manganese
T Mercury
T Nitrate <as N)

pH (pH units)
T Phosphorus (as p)

Potassium
D Seleniumb
T Se Ien ium

Specific Conductance (~U/cm)

D Silverb
T sj Ive r

Sodium
Sodium Adsorption Ratio
(nctun i t e )
Sulfate
Dissolved solids (ISO·C)
Turbi d i t y (NTU)

D Zinc b

T Zinc
Phenol ics

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

"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
0.00100

<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

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
0.210

<0.000100
4.50
8.60
0.180
2.30

<0.00100
0.00100

616.
<0.00100
<0.00100
45.0

1:40

100.
401.
1l0.
<0.0120

0.0600

Not~: D ~ Dissolved Fraction; T ~ Total R~cov~rable; -- Data Not Available

au.s. GEolo~ical ~urv~y from U.S. Rur~au of Reclamation unpublished
data. 1982; pe r i od of r e c o r d .Jenun r y-Ap r i I 1982. All c on s t i t uent
levels shown round~d to thr~e si~nificant fi~ures.

b
Semp l e s t ake n below l...<1k.' Pleasant.
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Table III-4

SURFACE WATER QUALITY, VERDE RIVER BELOW BARTLETT DAMa

(mg/l, unless otherwise noted)

)

Constituent

Alkalinity as CaC03
D Arsenic
T Arsenic
o Barium
,. Barium

Bicarbonate
l' Boron
D Cadmium
T Cadmi urn

Calcium
T Carbon (or~anic)

Ca r bona t e
Chloride
Chromium (Hexa)

T ChromiuUl
o Copper
T Copper
T Cyanide

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

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

T Iron
D Lead
T Lead

Magnll!sium
T Manganese
T Mercury
T Nitrate (as N)

pH (pH units)
T A'1osphorus (as p)

Petass i urn
D Selenium
T Selenium

Spec if Ic Conduc t ance (\1U!cm)
D Silver
T Silver

Sodium
Sodium Adsorption Ratio
(no units)
Sulfate
Dissolved solids (180·c)
Turbid i t y <JTU}

D Zinc
r Zinc

Phenol i c s

No. of
Samples

318
16
15

6
6

510
1

16
16

541
23

399
351

o
1-6
16
16
o

11
31

210
540
519

71
16
16

541
16
16

3
511

53
119

16
15

522
6
6

502
502

350
481

39
) 6
10
o

Minimum

28.0
0.00500
0.00700
BOL
BOL

34.0
0.190
BOL
8DL

19.0
1.80
BOL
1.00

BOL
80L
0.00300

8.60
1. 00
BOL

79.0
BOL
BOL
BOL
0.00400
6.40
80L
BOL
0.0200
6.80
BOL
1. )0
BOL
80L

150.
BOL
BOL
4.10
0.210

11.0
109.

1. 00
80L
0.0100

Average

185.
0.0121
0.0133
0.0550
0.100

236.
0.190
0.00156
0.00619

41.5
4.20
1. 57

18.8

0.00375
0.00275
0.00888

11.6
8.35
0.340

211.
18.9
0.192
0.00300
0.0714

15.7
0.0900
0.000163
0.0967
8.01
0.106
3.39
0.000750
0.000600

510.
80L
80L

30.4
0.880

51.9
314.
83.3

0.00700
0.0356

Maximum

350.
0.0180
0.0210
0.100
0.100

427.
0.190
0.0140
O.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

919.
80L
80L

190.
8.21

107.
550.

1800.
0.0300
0.100

Note: 0 II: Di es o l ve d fraction; T c Total Re cov e r ab l e ; -- Data Not Ave i l ab l e ;
BDL II: Below Detection Level

"Environment"l Protection Agency STORET Data Retrieval System. Run
lIlOde on February 16, 1980 using data for the period of record December
1950 - sePtember 1979. All constituent levels shown rounded to three
significant fi9ures.

66



Tabl e III-5

SURFACE WATER QUAL ITY. SALT RIVER BELOW STEWART MOUNTAIN DAHa
{ ~g/ l. un l ess otherwi se noted )

)

Const it ue nt

Al kalinity 8S CaCO}
D Ar.en1c
T Arse ni c
D Barium
T 8arium

Bl c: arbona t e
T Boro n
D C. dm1 um
T CadmiWD.

Cal ciull
T Carbo n (o rgan ic )

Carbonate
Chl oride
01 r Olll WI (H exa )

T Chromium
D Copper
T Coppe r
T Cyanide

Oxygen (dissolved )
Fecal Co11 f orms (cols/lOO tn t)

D Fluoride (84.7 ·)
Hardness (total. as CaCO)
Hardness (noncarbonate )

T Iron
D Lead
T Lead

Hag nesium
T Manganese
T Mercury
T Nitra te (as N)

pH (pH unit s)
T Phosphorus . <as P)

Potas sl\ml
o Se l enl t=
T Se leniU1l

Specific: Conduct . nc:e ( uD / em)
o Si l ver
T Silve r

Sodium
Sodium Adso rpt i on Rati o
(no uni t s )
Sulfate
Disso lved solids ( IBO·C)
Tur bidity ( JTU)

o Zi nc
T Zin c

Phenolics

No. of
Sample s

323
16
I ~

7
7

38 ~

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
18~

16
15

405
7
7

377
377

299
362

33
16
16
o

Minimum

15. 0
0.00200
0. 00100
SOL
SOL

18. 0
0 . 140
BOL
BOL

36. 0
2. 20
BOL

7U. 0

SOL
80L
BOL

1.60
1. 00
0. 200

12I.
BOL
BOL
BOL
BOL
~.50

SOL
SOL
80L
4. 50
0.01 00
2.40
SOL
80L

505.
SOL
SOL

47.0
1.29

32 . 0
316.

1. 00
BDL
0.010U

Ave rage

130 .
0.00338
0. 00387
0. 0771
0.1 00

160.
0.18~

0 . 000B13
0. 00669

50.4
4.79
0. 358

234.

0.00188
0. 00250
0. 00868

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 .
80L
0. 00171

161.
~ . 13

51.4
6 3~ .

2. 91
0 . 0160
0 . 0331

~dllum

189.
0. 00600
0. 00700
O.' 00
0.200

230.
0. 230
0.00400
0.01 00

420 .
18. 0
3 ~ . 0

610.

0.0100
0.00600
0 . 0200

13. 7
470.

1. 10
270.
113.

2.1 0
0.0600
0. 100

28. 0
0.170
0 . 000400
0. 160
9. 10
8. 30

42. 0
0.00100
0. 00200

2340 .
SOL
0. 0100

382.
10. 4

360.
1300.

10 . 0
0 . 120
0 . 100

No t e : D .... ni s so I ve d Fra cti on ; T • Total Rec o ve r-a b l e ; - - Dat a ~o t Ave i l ab l e ;
BDL '" Bel cv De t e c t i on Leve I

aEnvironmenta1 Protect ion Agency STORET Data Retrieval System. Run
...de on Februa ry 16. 1980 usin9 data for the period of record December
1950 - September 1979. All const ituent levels shown rounded t o t hree
si9nificant figures .
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Table 1II-6

SURl'ACF. WATF.R QUALITY, SALT RIVER PROJECT WATERa )
(mgtl , unl~&s at herw i se not ed )

No. of
Constituent Samples b l'Unlmumc Averaged Kaxl l11Ulllc

Alkalinity as CSeo) 323 15.0 154. 350.
0 Arsenic 16 0.00200 0.00761 0.0180
T Ars eni c: 15 0.00100 0.00792 0.02 10
0 Barium 6 BOL 0.0676 0.200
T Sarlum 6 BOL 0.100 0.200

81 carbonate 385 18. 0 193. 427.
T 8oron 1 0.140 0. 187 0.230
a Cadmiwu 16 80L 0.00113 0. 0140
T CBdmi um 16 BOL 0.00648 0. 0100

Calcium 406 19.0 47.0 420.
T Carbon ( o rganic) 20 ' 1.80 4.54 18. 0

Carbonate 162 BOL 0.879 35. 0
Chl oride 303 2. 00 141. 610.
Chrocll um (Hexa) a

T Chrom1 WI 16 BOL 0.00268 0.0100
0 Copper 16 BOL 0.00261 0.00 700
T Copper 16 BOL O.OOB77 0.0200
T Cyanide a

Oxyge n ( di s so l ve d) 20 I. 60 B.76 17.B
Fecal co j t tc res ( co ls /l OO mI) 28 1.00 16 . I 470.

a Fluoride (S':' . 7 0
) 182 BOL 0 . 363 1.1 0

Hardness (total, 88 CaC03) 404 79.0 194. 4lJ .
Hardness (noncarbona te) 400 BOL 36.3 lB2• .

T Iron 27 BOL 0. 189 3.50
0 Lead 16 BOL 0. 00507 0 . 0600
T Lead 16 BOL 0.0731 0. 100

Magnesium 406 5.50 18.9 55.0
T Manganese 16 BOL 0.0743 0.380
T Me rcury 16 BOL 0.000138 0.00260
T Nitrate (as N) 3 BOL 0 .0720 0.160

pH ( pH unit s ) 396 4. ; 0 7.B6 9. 10
T Phosphorus ( a s P ) 46 BOL 0.21 6 8.30

Potassll.C1 185 1.30 4.78 42.0
0 Selent UlD 16 80L O. 000430 0.00300
T Selenium 15 BOL 0.000410 0.00200

Specific Conductance (uV/em) 405 ISO. 869. 2340.
a Silver 6 80L BOL BOL
T S11 ve r 6 BOL 0.000975 0.0100

SodllJ11l. 377 4.20 105. 382.
Sodium Adsor ption Ratio 377 0.2 10 3.30 10.4
(no units)
SuH ate 299 11.0 S2.0 360.
Diss olved s olids ( 180'C ) 362 109. 497. 1300.
Turbidity UT U) 33 1.00 37. S 2800.

D Zinc 16 BOL 0. 0121 0.1 20
T Zinc 16 O.0100 0.0342 0 . 200

Phenoli c.s 0

xc t e : 0 E Dissol ved Frac t ion ; T '" 'To t a l R e c cve r a b l e ; - - Data Not Ava llabl l.";
BDL· 8t"l ow Det e c t i c e Le v e I

°Envi ronmenta l Protection Agency STORET Oata Retrieval Sy,tem. Run
...de on February 16, 1980 u'in9 data for the peri od of record December
1950 - september 1979 . All constituent level s shown rounded to three
si9nif1 cont figures . .
bHi n i mum number of sa mples fr om Sa l t o r V~ rd~ da t a.
c Mi n i mu m and ~ax imum ar e f or the Sa lt or Ve rd~ R i v ~ r & and c oul d bt"
~ x pt"r l ~ nc ~d if t ht> o t h ~ r r i Y~r was not f lowi n~ .

d~~ i gh[~d a vera~ t" b as~d on uses flow rt" c ords rt"sult in~ i~ a 4 3 p~r c ~ nt
V~rdt" and 57 p~rcent Salt mix at t he confluenc~ of th t> t wo r i v ~r s .
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Maric opa, Pima, Pinal, Gila , and Yavapai Counti es was defined as the affected
area to assess comparat ive water-related acti vities acces sible to porti ons of
the regional population.

Within the region, popular stream-oriented activities
include stream fishing, swimming, tubing (river fl oating), camping, and
picnicking. Reservoir-oriented activities include boat f ishing, swimming,
powerboating, waterskiing, non-powerboating, camping, and picni cking.

Over 9,0 00 campsites are found in the regi on, rangin9
from developed campsites with picnic tables, fi re rings, runni ng water,
commun ity showers, and electrical hookups to undeveloped campsites with only a
cleared are a t o pitch a tent. Many campground facil i ties are l ocat ed near or
adjacent to st udy area 1akes and reservoi rs. Statewi de, between 14 and 16
percent of all households participate in camping. Approximately 2,716,000
maximum annua l recreat ion days (see gl ossary under "recreation day" ) are
associated with exi sting developed campsites .

A t ot al of 11 ,600 picni c sites are found within the
region. Stat ewi de , over 30 percent of al l hou sehold s participate i n
picni cking act ivities . The t ota l number of maximum annual recreation days
associ ated wi th the picnic areas in the region is approximately 5. 5 million .

SWimming i n lakes and rivers in the region is, for
the most part, a non-structured recreation act ivity and does not necessarily
depend on a beach or othe r facilities. Statewide partitipation rates for la ke
and river swimming indicate that 17 percent of all households part icipate in
th i s act i vi ty. According to the Arizona Outdoor Recreation Coordinat ing
Commi ssion (AORCC), a t ota l of 51 improved or devel oped swi mming sites are
found in t he fi ve-county regi on. An estimated 2 mi 11 i on maxi mum annua1
recreat ion days are associated wi th lake and r iver sw imming.

Over 985 miles of fishable stream exi st wi thin the
reg ion. 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, tubing has become very popular
among val ley residents of al l ages, but especial ly those in t he 16 to 30 age
bracket. A survey conduct ed along the Sal t Ri ver duri ng t he summe r of 1981 by
the Corps of Engineers es timated that visitati on along the Salt River for
tub ing was greater than 1 million . Because of lower s t ream flows, tubing on
the Verde River is not as in ten sive. A t ota l of 34.3 miles are estimated t o
be available for tubing within t he fiv e-county region. Ma ximum annual
recreation days associated with tubing miles total over 2,200,000.

A relatively small proporti on of t he popula tion
(abou t 7 percent ) i n t he region partic ipates i n boating activiti es. Boating
resources wi t hi n t he f ive -coun ty regi on consi st of ei ght major lakes : Apache,
Bartlett , Horses hoe, Canyon , Lake Pleasant, Roosevelt. Saguaro , and San
Carlos . The to t al number of usable surface acres for recrea tion assoc i ated
with t hese l akes is approxi mately 35,000. Maximum annu al rec reation days for
al l boat ing acti vit ies incl uding f i shing, powerboa ti ng, non-powe rboat i ng, and
waterskiing cu rre nt ly t ota l apprOXimat ely 2 mi l l ion .
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·d. Cultural Resources

(1) Prehistoric Resources

The CAWCS study area has been occupied for the last
13,000 years, of which only the last 300 years have been recorded in written
form. The earliest evidence for human populations in the study area 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 8.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
study area include the Patayan, Sinagua, and Salado.
well defined than the Hohokam.

recognized in the CAWCS
These groups are less

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, provi des an opportunity to exami ne different mode 1s for the
development of complex social and political systems. These prehistoric
resources provi de a ra re opportunity to exarnine the i nterre1ated effects of
trade and irrigation agriculture on the growth of political elites. The
Hohokam irrigation network is unusual in the New World due to its large size
and complexity.
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Although thousands of s ites da t i ng f rom t he Hohokam
era are present in the affect ed site areas , a rchaeo logi s t s emphas ize the study
and/ or preservation of large Hohokam si t es , because they occur in re lat ivel y
small numbers and there is cons iderable i nt e r na l variability. Lar ge '
a r chae ologi ca l sites i n t he CAWCS area, such as Tonto Nat ional Monument, Casa
Grande, and Puebl o Grande, make impres si ve t ourist att ractions and cont ain a
wealth of informati on on the ri se and f all of the Hohokam soci al sy s tem.

( 2) Histor i c Resources

Historic cultura l resources or s ites withi n the CAWCS
study area reflect t he gene ral pattern s and his t or ic t rends of land use which
characte r ized the region. In order t o de s cribe regi ona l hi story, i t is useful
to recognize three hi storical periods to which the st udy area hi storic s i t es
may be attributed .

l1any of the his t or i c s ites which have been recorded
within the s tudy area are of maj or import ance as .evidence of a dynamic s ta t e
and local cultura l heri t age . The signif icance of severa l of the sites has
bee n recogni zed throu gh the ir ent ry in the Nationa l Reg is te r of Histor ic
Pl aces, an i nventory of sites consi dered import ant at a l oca l, reg iona l , or
national level. Nume ro us ot he r site s have been identi fied wh i ch are e l i g ib le
f or nomination to the Na tional Regi ste r .

(a ) Pre -Territori a l (1650 to 1863) Period

!'inn -I ndian i ntrusi ons in t o the s t udy area befo re
1863 were both s poradi c and tempora ry in nature. Fur tra ppers wor ked along
t he Verde and Gi la Ri vers dur ing the period bef ore about 1850; explorers and
othe r travel ers t rave rsed the area us ing t he r iver courses as travel rou te s
t hrough ce ntra l Ar izona. Whi l e sites repres ent i ng t hi s peri od exi s t in t he
CAWCS area, no sites from t his per iod have been ident i f ied in affec t ed site
areas .

(b) Territorial-Settlement Peri od (1863 -1912)

Permanent set t l ement wi t hin t he s t.udy area began
with the establ ishmen t of Camp McDowe ll , l at er For t r~cDowell, on the Ve rde
River in 1865. Fort McDowell was abandoned by the mil itary i n 1890. The
mi li t ary reserva t i on was t hen turned ove r t o the Interi or Departme nt i n 1891
for dis posal. A port ton of t he l an ds which comprised the or i gi na l Camp
~lcDowell Nilitary Reservation was sold to non-I ndian sett le rs. On
September 15, 1903 , President Rooseve l t , by execut i ve orde r , set as i de the
1ands of t he fo rmer Camp /-i cDowe 11 Mi 1itary Reserva t i nn t hat had not been
lega ll y set.t led upon and to which roo va l i d cla i ms COUld be attac hed . The
Federal government then bouqht out t he ri ght s of 14 squa t t e rs and 21 val i d
se t t le rs wh o had cl aims t o l ands withi n the mil itary reserve. The ent i r e area
t hat orig ina lly compr ised t he o l d Camp tkDowell Nil itHY Reservation was t hen
se t aside f or the Yavapai Indian s . By the 1870:. , Sa lt Rive r Va lley
communit i es such as Phoen i x , Mesa , Tempe , and Lehi were establ i s hed as the
area i n genera l was explored , settled, and devel oped. By 1880, homesteads,
f a rms , and ranches had been l ocated a long mos t of the Maj or drainages. \/ith
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the construction of majo r can als dur i ng the 1880s and 1890s , and of Roosevelt
Dam a nd the asso ci a t ed Gra ni te Reef Di versi on Dam between 1905 and 1911, the
groundwork was established f or extens ive i r rigat i on agr i cu ltu r e. The
development of a railroad transportation system during t he period from about
1880 until 1910 contributed a final s t i mul us to the area's development.
Histori c sites cha r act e r is t i c of t hese events and activities are present at
each of the affec ted site a reas .

(c) Sta t e hood- Ea rly Modern Deve l opme nt ( 1912-1930)

Activi t ies wi th in the a r ea dur i ng the f i rst two
decades af t er Ari zona s tatehood ( 1912) were, by and l arge , a continuation and
e labora tion of exis t ing and devel op i ng trends . Agri cultural activitie s
increased throu ghout this pe r i od due to a series

of dam construct ion projects, i ncluding t he Ashurst-Hayden Diversion Da m
(19 22) , Mormon Flat Dam (19 25) , Horse Mesa Dam (1927), Ca rl Pleasant Dam ( now
Waddell Dam) (1927) , a nd Stewart Mounta i n Dam (1930). New towns , such as
Li tc hf i e ld Park (1916 ), Chandl er ( 1912), Gi lbert (191 0 ), and Tolleso n ( 1910 ) ,
whi ch were pri mar i ly ag r icul t ure - or iented , were created duri ng t he trans iti on
f r om t erritory t o s tate . A number of hi st or ic sites att r i but abl e to this
per io d , i ncludi ng const r uc t ion camps fo r the dams, have been recognized at
each of the af fec ted s i te a reas.

e. Social Resources

CAWCS pl a ns woul d a f f ect the 'communi t i es , i nd ivi dua l s , and ,
fa mil ies, who are s ubj ect t o fl ooding a lo ng t he Sa lt and Gil a Ri vers from
Granite Reef Dam to Gillespie Dam and t he peopl e 'who wou l d be re located
bec a use of cons t r uc t i on and r ese r votr i nunda t i on in t he s ite areas. The
socia l impl ications of cha nges in r ecreati on r esources and facilit ies are
anal yz ed in t he EIS suppor ti ng documen t Soci al Impacts a nd Effects of CAWCS
Pl aJ:l2 (Dome s & Hoor e , '1982b) , but soc ial t mpac t s of r ecrea t ion were scoped out
of the EIS bec ause they were not cons i de r ed si gnifica nt factors.

The affected fl ooding area in cl udes communi t i e s within the
s tudy ar ea. These are the ci ties of Phoeni x, Tempe, Mesa , the communit ies of
Buc keye and Hol ly Acr es, and the Salt Riv e r Pi ma -Ma ri co pa India n Communi ty and
t he Gila Rive r In dian Communi ty. Phoen i x , Mesa , a nd Tempe a r e ur ban ce nters
and reside nt ia l a r eas, while Buckeye , Holl y Acre s, Salt Ri ver Pi ma-Ma ri copa
Indi an Conmunt t y and Gil a Riv er I ndi an Communi ty a r e ru ra l ag ricu ltural
communities.

Acti on plan s described in thi s EIS would require
rel ocati ons in three loca t i ons : th e For t ~lcDowel 1 Indian Community, Rooseve lt
Lake, and KA Ra nch.

The Fort ~1cDowell In dian Community i s ap pro xi mate ly 25
mi les nort heas t of Phoeni x . Established in 1903 , t he current popula t ion of
the r eservati on i s 374 ( Fort 11cDowell Office of Economi c Devel opment Pla nni ng ,
1980), the maj or ity of wh om a r e Ya va pa i . Re s i dents woul d be r equi r ed to
re loca t e if a dam we re construc ted at the conf l uence nf the Salt and Verde
Rivers .
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metropol itan area.
would be required to
Lake. Population of

Roosevelt Lake is approximately 75 miles f rom the Phoenix
Some residents from each of the following communities
relocate if a new or enlarged dam were built at Roosevelt
these communities is:

~orth 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 weekends or during part of the
year.

2. Other Resources'

a. Air Quality

The EPA and the Ari zona Department of Health Servi ces
(ADHS) have set primary and secondary standards for various air qual ity
constituents. Primary standards define the maximum pollutant levels allowable
to protect the pub l ic 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 (NMQS) 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
"non-attainment" area with regard to the offending pollutant. The state is
required to reduce the ambient level of this pollutant within a specified
period of time. A large portion of the study area is included in the Phoenix
metropolitan area which has been designated a non-attainment area for carbon
monoxide (CO), ozone (0

3),
and total suspended particulates (TSP).

Ambient air qual ity data have been collected within the
stUdy area by government agencies and private industries. Most of the data,
however, are from the Phoenix metropolitan area with only limited data from
outlying areas. The following section describes the air quality of the study
area ill 1980 relative to each of the six designated pollutants.

Carbon 1'1onoxide (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 mooitoring site where
data were collected. Because hydrocarbons playa key role in the chemical
formation of ozone, the standard is used as a guide in devising plans to
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ach i eve the ozone standard. Therefore, although t he NAAQS has been vi olated,
the Phoeni x metropolitan area has been designated non-attainment for oxi dants
(ozone) r a t he r than NMH.

Nit rogen Dioxide (NO): NO
Phoen i x l oca t i ons i n 1980. The Federal a~d stat~
ei ther of the si t es .

data were collected a t two
standard was not vi olated at

Ozone (0 ): The Fede ral and s tate standard was viola ted
at approximatel y half of ~he l ocati ons monitored. The majori ty of the
l ocations are with in the Phoeni x me tropo l itan area , which has bee n desi gnated
non-attainment f or 03 ,

Total Suspended Part iculates (TSP) : Nume ro us violations
of the Fede ral and sta t e s t anda rds occurred in 1980. The EPA has c l assifi ed
the Phoeni x met r opolitan area as non-attainmen t for TSP.

Sulfur Dioxide (SO): None of t he Fede r a l or s t ate
standards were vi olated i n the Phoeni x a?ea i n 1980.

b. Aesthetics

The visual landscape of the CAWCS area includes the c i t y
and suburbs of Phoenix, lush green irrigated farmland, and the Arizona dese r t.

The terrain of the study area can be cha rac t e r i zed by
mountain ranges and steep barren s lopes . Frequently, these slopes become
massive, exotically shaped cliffs formed f r om rocks of various col ors . The
rugged terrai n i s often separat ed by broad, gently sloping, allu vi um- f illed
va 11 eys . Fl owi ng ri vers and intermittent s t reams meande r t hrough the desert
landscape. Along the rivers, riparian vegetat i on add s a contrast with t he
ea r t h colors and sparse vegeta t i on of the desert. Vi sua11 y these ri ve r s and
the shade of ripari an vegetation are s trong e l ements of the centra l Arizona
landscape. Several large man-made l akes a l so prov ide a pl eas ing vi sual
experience.

c . Noi se

Typica l backg rou nd ambi ent sound level s ( in deci be l s) for
va riou s s tudy area l and uses a re disp l ayed in Tabl e I II - i . The EPA has
sugges t ed an annua l day- night s nund l eve l ( Lrl ) of less than 55 dB as bei ng
requi s ite t o pro t ect publi c hea lth and welfa r~~

a. Geol ogy/So i l s

110s t of the study a rea i s i nc1uded in the Ba s i n and Range
Physi ographi c Province. The northeaste rn part of the area i s ill t he
Transiti on Zone which se para tes t he Bas i n and Ra nge Provi nce from t he Co lorado
Plateau. Th e Basin and Ra nge i s charac t er i zed by mounta i n ranges th at are
di stinctl y l onge r t han they are wide, genera lly paralle l to othe r r anges , wi th
steep s lopes and r ugged t opogra phy. The mou nt ai n ra nges a re usu al l y se pa ra t ed
by nea r-flat to gently sloping va l leys or bas i ns which have been f i l l ed with
alluvium. The Transition Zone is cha r act er ized by a t opography which is more
rugged than that of the Plateau; however. a lt i t udes are generally lowe r in the
Transition Zone.
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Table 111 -7

AMBIENT SOUND LEVELS BY LA ND USE TYPE

La nd Use

Urban Resident ial Nea r to Hig hway
Urban Resident ial Hi-Ri se
Urban Shopping Center
High Dens i ty Single Family Urban Resi dentia l
Subu rban Residential
Suburban Res identi al at City Outskirts
Small Town Residential
Farm
Open Land (except agr ic ul tu ral)

Oay- Ni ght Ambient Sound
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 metamorphi crocks
ranging in age from Precambrian to Quaternary are exposed within the study
area. The area has been subject ed to a number of geologic processes including
folding, faulting, intrusioos, deposition, and ero si on. Nodern landforms are,
in part, a result of the Basin and Range orogeny which ext ended from early or
middle Miocene time into the Pliocene.

Hi st or i c sei smi c act iv i ty i n Ar i zona
moderate in some areas t o vi r t ually nonexis ten t in others.
epicenters in Arizona, very f ew have had a magnitude of 5.0
Richter scal e.

has ranged from
Of the recorded

or greater on the

The st udy area i s characteri zed by broad val l eys underl ain
by permeable all uvial deposi t s hundreds t o even thousands of f eet t hi ck and by
abrupt ly ri sing mountains which typically consis t of crystall ine rocks of l ow
permeabil ity. Within these areas , par ticu la rl y in portions of Pinal and
Maricopa Count ies , where the sta t e 's population and agricu lture are centered,
water levels have been decl i ning since 1923. The decline i s due to water
withdrawal in excess of t he volume of recharge. With water level decli nes on
the order of 200 to 300 feet ov er t he years, t he dewatered zone has become
compacted, th e la nd surface ha s subsided, al l uvia l deposi t s have been
subje ct ed t o stress, and ear t h f issu res have fo rmed, usual ly near the ma rgins
of basin s adj acent t o moun t ains. Of t en ther e is some verti cal di spl acement
acro ss the se crack s. The cracks quickly widen due to eros ion by surface water
and usuall y form gully-l i ke features .
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Although there are no earth fissu res known to occur at t he
CAWCS site areas, they do occur with in the general study area and the
potent ial for thei r formation is high in areas where ground water levels
continue to decline.

There are many known l ocal ities of metall ic and
nonmet a11 ic mi nerals , nonferrous base , and preciou s meta Is th roughout the
study area. A maj ority of the ore bodies are l ocated wi thi n the mountainous
region, but the all uvi al basins contain abundant sources of sand and gravel
and other mi nera ls.

Because of thei r qua1i ty , growi ng season, and moi sture
supply, some of t he soil s in the study area are able to produce sustained high
agricultural yie lds by modern farm ing met hods . The So il Conse rvation Se rvice
has mapped the se areas of prime farml and for a portion of t he study area. In
1980 t here were an estimated 620,000 acres of pri me farmland wi t hi n t he CAWCS
area.

e. Land Resources

Ex is t i ng genera 1i zed 1and use and 1andownership patterns
within the CAWCS study area are described below.

(1) Existing Land Use Patterns

Land use pat terns wi thin the 13,400-square-mile CAWCS
st udy area are shown in Figure 111-2. The CAWCS study are a is predominantly
rangeland, with approximately 76 percent of l and classified in thi s cat egory .
Agricul tu ral la nds comprise approxima tel y 12 percent of the t otal CAWCS are a.
They lie primarily west and sout heast of t he Phoeni x met ropoli t an area.

Urban/built-up lands comprise apprOXimatel y 5 percent
of t he total CAWCS area. The ma jor urban and built -up l and s are located
with i n the City of Phoeni x and the adja cent Cities of Tempe, l4esa , Scottsdal e ,
Paradise Valley, Fount ai n Hills, Gl enda le , Peor ia, Sun City , Surpr i se , El
l4irage, and Youngtown .

Fou r other minor la nd use/ la nd cover class ifica t i ons
found within t he study area inc l ude fo rest lands, barren l ands , surface wa t er
bod ie s , and nar row r i parian we t l and areas as ind icated on Figure 111-2.

(2) Landowners hi p Pat t erns

Ge neral surface landownershi p patterns for the CAWCS
area are shown i n Figure lI I-3 . Ap proximately 70 percent of lands remai n in
publ ic ownership or are Ind ian reserva t ions. These lands are predominant ly
desert rangeland. The pr t vat ely-owned l ands , mostly 1ocated in the cent ra1
par t of t he study area , are predomi nant ly urbanized or agr ic ultu ra l.

The U.S. Fores t Se rvic e ma nages about 23 percent of
t he land withi n the CAlKS area , i nclud ing port ions of two To nto Na tiona l
Forest ,Jild ernes s areas, the I~a za tzal and Supe rs t it ion. Nationa l Resou rce
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Lqnds 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
/1aricopa 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 with in the study area are located north and southeast of the Phoeni x
urban area. The State Land Department generates revenues from these lands by
leasing the lands for grazing, mineral, homesite, agricultural and other
purposes. Under provisions of the recently enacted Urban lands Management
legislation, the Land Department now engages in the long-term lease of State
Trust Lands near urban areas for pl'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 park1ands 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 located within the Phoenix urbanized
area and to the southeast and west of the City of Phoenix. The smaller
parcels of privately owned land located within or near urban areas are
primarily used for residential, commercial, industrial, 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
approximately 10 miles upstream from the confluence of the Salt and Verde
Rivers, was constructed in 1930 as part of the SRP system for water storage
and hydroelectric purposes.

The 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 III-I). 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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