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IV. ENVIRONMENTAL CONSEQUENCES OF ALTERNPTIVES

This chapter includes a description of the environmental consequences of
the alternative plans, focusing on the significant resource categories
identified during scopinq. This description summarizes the analysis in a
large number of CAviCS supporting documents, including Stage III /"ethodology
for Environmental Oualit Assessment, Environmental 1m acts and Fffects of
Plans 7 vols., Social Impacts and Effects of CAWCS PIons, 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 support tno
documents, and therefore these documents should be consulted for more detailed
information. P set of the supporting documents is available at the following
Bureau of Reclamation locations: Ari aor-a Projects Office, Phoenix Arizona;
Engineering and Research Center, Denver, Colorado; Lower Colorado Regional
Office, Boulder City, ~Ievacla; and Officr of the Commissioner, V'ashington, D.C.

A. Methodology

Durina 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 methodoloqy
emphasized the development of adequate inforl'1ation to make decisions among a
large arruy of 1\Iterna ti ves. Deta il ed fi eId 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 ossess the impact.

At the beginning of Stage III, methodoloaies Vlere 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 mcthodolog i es baIaneed the need f (1 r deta il aga ins t the reau i remf'nt the.t
the impacts be assessed for entire plans, so that they could be compared to
each other. Since each plan cnr t e i ns at least three elements (dams), the
methodologies provided a Vlay to aggregate tmpacts and report the overall
impact of the plan. Temporary, localized impacts were deemphasized with this
approach, since the objective was to assess in deteil the significant impacts
that distinguished among the plens.

~. detailed description of the met.hodo lcc ies used in the Stage III
"ssessment may be found in the Stage III Methrdoloqy for Environmental Quality
f.s:essment "nd Social Il'1pacts and Effc~Js of CAWCS Plans (Chepter 1 \.

1. Impact Assessment

The procedure for assessing impact.s of the plans involved
aggregating impacts of t.he elE:rrents (Cliff, New/Modified Roosevelt,
New/Modified Stewart Mount"in, Confluence, ~ew Waddell Dams, Verde River Dams
r·10dificatior,s' t.hat compnse the plans. A. more complete dis cus s i on of the
separate irnpar.t.s for each element ma v be found in the env i runmerrts l , social,
and economic supporting documents cited above.
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The impact assessment methodology consisted of a series of
steps whereby envi ronmenta1 condit ions without the project were compa red 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-1
shows the various pools used in the CAWCS 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 delivery systems. The typical-year
variation in pool level (from high in the spring to low in late summer)
describes the annual water fluctuation that affects a number of resources,
including vegetation, fisheries, recreation, prehistoric and historic remains,
and water qual i ty,

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 CAWeS analyses, the top of all types 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 CAWeS to indicate the maximum flood retention pool.

nany 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 IIOF)
area. Impacts of IDF inundation are treated hypothetica.lly in most resource
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eva luations because a f lood of t his magnitude wou ld occu r very rarely , if
ever .

All pools in t he reservoir cou ld conceiva bly affect re sources,
but the probabi lity of impact decreases with pools higher than the
t ypi ca l-yea r hi gh pool . For this rea son , roo s t impact des c r i pt i ons in the EIS
present typ ica l -year i mpact s as the mos t proba ble and permanent of the
reservoir impacts. The i mpact s of ot he r pool s are usual ly sh own as a r ang e ,
to i ndi cat e the potential exte nt of impact assoc ia t ed with t he project .

For a l l r e sour ces , t he same pool s were used to ma ke without -and
with -project compari sons . For exampl e , the typ i ca l -yea r f uture -without pool
at Horseshoe Reservo ir was compared to the t y pi ca l-yea r f ut ure-with pool at
Cl iff Reservoir to calculate l osses and gains i n s t r eam mi les a nd habitat
acreage . The pools used in the analysis are indicated in each of the impact
eval uat ions in Sect ion B of this Chapter .

2. Effects Evaluation

Whi le t he i mpact is t he measu red difference between
future -without and f ut ur e -with conditions f or a factor, the effect i s the
i nte r pr et a ti on of the signi fican ce of the i mpact. Ef fe ct s we re determi ned on
the basi s of t he i mpact' s direction (benefi c i al or adverse ) , dura tion
(s hort-term or long-term), magni t ude (degr ee of chanqe }, and the qual i ty of
t he a f f ect ed resou r ce . Benefic ia l ef f ect s indi cat e t ha t t he quality of thp
resource is impr oved; adverse effe ct s indicate t he qual i t y i s degraded.
Depending on the cha r acterist ics of t he impact, one of the f oll owing effect
l eve l s has been ass igned :

o

o

o

o

c

Insi gnificant (J) : sma ll, eph eroeral cha nge , usually
affectino a low-qual ity resource

Si gni f ica nt ~enefic ial (SB): ma jor i mprovement i n a
co ndition , usuall y long -term 2nd affecting a hi gh- qua l i t y
reso urce

Benefi cial Flag (BF) : extraord inary benefic ial cha nge in
a uni que , pro t ec t ed , or very hi gh- qua l i t y r e so ur ce

Signifi ca nt Ad verse (SA) : ma jo r de gradati on of a
condi ti on , usua ll y l ong- t e rm and affe cti ng a hi gh- quality
r esource

Adverse Fl ag (AF): ex t rao r di na ry adverse chan ge i n a
unique, protected, or ve ry high - quolity reso urce

Cr iteri a fo r determini ng effect s we re de vel ope0 for each
resour ce category during Stege Ill . n·e criteri a were r ev i ewr d with agency
represe ntatives and profes sioral s i n the resou r ce a ree , In most case s ,
severa l meet ings were he ld t o r ev iew and finali ze the cr i te r f a . For some
r e source area s , no quantifi ed rumer t ca l criteria could be ag reed upon by the
ccrmt t.tee , but the ef f ect, we re as signed by cnnse nsu s , The proces s used t o
establ 'ish cr iteria and the c r i t er i a for each resource area arE' descr ibed in
the St age III ne thodol ooy fo r Envi r onmental QU2 lity A,ssess ment.
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3. 'Conceptual Mitigation

Mitigation concepts were developed for the impacts in each of
the resource areas. These concepts are workable mit igati on measures tha t
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 a 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: l) Riparian/Wetlanc1 Biotic Communities, 2) Other
Terrestrial Biotic Communities, 3) Perennial Stream/Riverine Aquatic
Communiti es , 4) Reservoi r Aquat i c Communiti es 5) Threatened and Endangered
Plants and Wildlife, and 6) Management and Special Use Areas. These factors
"capture" 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 Inventory (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 planimetric work, and faunal surveys
were conducted in representative cover types to determine vertebrate wildlife
composition. In addition, projections were made as to the future-without
condition of the biotic resource base (see Regional Future Without the Project
and E~~ro~ment2l Impacts and Effects of Plans).

The analytical procedure for calculating ouantitative
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 tarqet 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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I . =
r' =

F~ =

Fw/o =

represents the integral change between 1985 and 1990 for impacts computed as
follows:

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 i

The future-with condition precedes the future-without
condition in the equation and thus the direction of impact is also computed
simultaneously with the magnitude 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 qu~ntified 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 sl ightly tn the various habitats for
the future-without-the-project. However, these increases did not ~ffect 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
plan mitigation projects directed toward habitat modification and wildlife
enhancement, 3) interagency coordination toward existing and proposed
conservation, land management, and fish and wildlife management programs, and
4) special effort toward 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
co~mittee (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 Habitat 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 wildlife impacts on Plan 6. A repo r t documenti ng t he
HEP analys i s and mi t igat ion re c o~me n d a ti ons is i n pr epa ra t ion ~y t he Fi sh and
Wildlife Service.

The status of threatened and endangered species was
investigated and an assessment of project-rel ated impacts t o these species was
completed in compl i ance with Sect ion 7 of the Endangered Species Act.
Findings are documented in A Biological As ses sment of Endangered Species
(November 19B2). The U.S. Fish & Wildlife Service's biologi cal opinion, based
on the biological assessment, regarding project impacts to endanger ed species
is i ncluded in Appendix F.

b. Types of Impacts to Biological Resources

Plan actions coul d directl y modify biolog ical resources
t hro ugh cons t r uct i on , inunda tion, "and dam ope rat i on. Planned rec reat ional
f ac i li t i es , new and i mproved roads, and l arger la kes are expec ted to attract
great e r numbers of peopl e into t he site areaF with the subsequent effect of
habitat los s and human encroachment on wildl ife (including the pos s i bi l i ty of
increased poaching and di sturbance of nesting raptors, etc.). The di reet
impacts represent primaril y quant i t a t i ve gains or losses of resou r ces.
Indirect impacts represent changes to re source quality. For exampl-e, the
quality of desert habitat would be affected by the probable decrease in
numbers of long-lived cacti within lOO-year flood pools.

(1) Construction and Inund .ti on Impacts

Construction impacts (dis ruption of so i l surface and
removal of vege t e ti on for borr ow area s, clearing, roads and facilities ,
e t c. )were evalua t ed f or all s ite areas. Inunda ti on impacts were evaluated fo r
f our reservoi r pool s and, therefor e, four leve l s of pot ent i al impact. Th ese
a re : 1 ) the cha ract er i s t i c impoundmen t.s for a typical yea r , 2) t he
i mpoundments at ma xi mum stor age capacity (MSP ) , 3) the 200-yea r fl ood pool ,
and 4) the max i mum Infl ow Des i gn Fl ood ( IDF) area ( see Fi gur e IV-I ) .

Alth ough vegetati on would be cleared t o the MSP l evel
durin g cons t.ructi on of rese rv oi r s in all plans, some heb i ta t recove ry coul d
t ake place withi n the zone be t ween the typ t ca l -vea r high pool and the ~lSP.

The recovery vege t at i on would cons i s t largely of low-qu ality mi xed scrub and
salt-cedar habitats, however . Although growth of recovery vegetation would
pa r t i a l ly offset the acreage loss of riparian /wetland hahitat, the low habitat
qur.l ity of mi xed scrub vegetation would not. f ull y compensa t e f or lo s s of high
qua l i t y co t t onwood-wi l l ow, me squite woodlandS, and cattail ma rsh.

The typ ical-year scena r io i s a condit ion wh ich is
ex pec t ed to be f requent and l ong i n durati on (Ap pendi x C) ; t.he re f ore , t he
inf luen ce of l ake i nunda t.i on , dr awdown, and re l ease cha racteri s t i cs woul d have
a direct. and l ong- standi ng effect on bi ol ogi ca l r esources . During
t yp ica l -yea r ope ra t i on , rese rv oi r drawdown would result from win ter s t oraqe
and summe r rel eases; hence t he drawdown would occur dur in g t he producti ve
bi ol ogi cal seaso n and woul d affect fi sh spa wni ng and essen t i a lly e l i minate
sus t a i ned pl ant growth in and near the t ypi cal-year pool zone . The phenomenon
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of . bathtub ri ng (habi t at hi atus ) would occur at the reservoirs because of the
typical drawdown ope rat ion. Dur i ng years of suf fici ent runoff , reservoirs are
expected t o fill to the MSP le vel. This wo uld be a l ess frequen t condition
t han typical-year storage; water levels are expect ed to exceed t he
typical-year high less than 25 percent of the time in most cases (see Appendi x
C)•

The probabi lity 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 IOF area event is extremely rare, and the impact to biological
resources is essentially hypothetical; therefore, direct project related
impacts within the IOF area are not discussed in this section.

(2) Dam Operat ion Impacts

The operation of the dams in al ternative pl ans wou ld
affect biolog ical resources by altering f l ows on the rivers. Whi le the
inundation of perenn ial stream re presents quantitative impact, alteration of
f lows wo uld affect the quality of st ream aquat i c communities. Cessation or
reduct ion of flows in the river could affect fish reproduction and movement.

Dam operation woul d also modify fl ows by curtailing
peak flood flows t hat cause channel scour i ng. Scou ring is a rejuvenati ng
process whereby old st ands of cottonwood and wi 11 ow are destroyed, but new
seedl i ngs are established on newly cleared alluvial terraces. Reduction in
scour i ng would, therefore, diminish this dynamic process' and more stands would
age beyond mat ur i ty and possibl y die out ..

Reservoir flu ctuations 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 Miti gati on

Conceptua I Mit igation measures for impacts to bi0 Iogi caI
resource fac tors were devel oped by Reclamation in conj unct ion with the Fish
and Wil dlife Service , the Arizona Game and Fish Depa rtment, and other
involved agenci es . Mitigat ion measures presen ted below we re developed t o
provide a basi s for compar i ng the al t ernat i ve plans. The detai led mitigation
plan for Plan 6, the Agency Proposed Action, was developed in accordance with
the Federal Fish and Wildlife Coordination Act. Commi tment s to the mitigation
plan developed fo r Plan 6 are presented in Sect ion IV.C. -

Reclamat ion has devel oped concept ual mit igat ion plans that
emphasize t he full ar ray of proj ect obj ect ives . Direct proj ect mit i gat ion
represents concept uaI measures whi ch focus on reduci ng or avoidi ng adverse
i mpacts. These concept ual measures, if i mplemented, would modify t he proj ect
desi gn and operat i on to allev iate or avo id bio l ogic al resource i mpacts. For
examp le, reduction of planned release rates dur ing the spawni ng season wo ul d
reduce impact on f i sh re producti on in the reservoi r s .
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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
PI an and the Arizona Game and Fi sh Department fi sh and wil dl ife management
program. The interagency management level of mitigation would emphasize
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-l summarizes the mitigation measures proposed for
the six resource categori es. The compos ite miti gati on expected from these
measures is presented in the following section and was used to assess residual
impacts.

d. Riparian/Wetland Communities

(1) Oirect and Indirect Impacts

(a) Plan 8

The site areas will have approximately 11 ,760
acres (12,020 acres for Plan 9) of riperian 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 lards. 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 91st Avenue for the Palo Verde nuclear
pl ant will degrade ri pari an habitat quality in the downstream reach. Thi s
effluent will, hcwever, ma tnt.e tn salt-cedar bosques. Maricopa County Flood
Control District will continue to clear salt-cedar from a 1,000-foot-wide
channel in the Salt. and Gila Rivers between 9lst 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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CONC EPTUAL MI TI GATION FOa BIOLGOCIAL RESOUKC~S

BIOLOGI CAL RE SOURCE FACTOR

- - - - - - --- ----------- -- -_.

w

Lev el o f
!'Utlgatl on

ut r ec t.
Mitiga tion

Co n t.Lng ent
Projec t
~itigatlon

l nte r-Age nc y
Manageme'l t

Riparia nl
Wet land

To pr ceo r e g rowth o f
c o t torwood-vt tlow a nd
wetlan d habi ta t,
de l ay and/o r reduc e
wate r r el eas es f rom
Cliff, Roos eve l t . and
Waddell Rese r voi r s
t o <2 inches/day a t
ons et o f wetland
g rowing se aso n and
co t tonwood bloom
(mid -April t o mid 
May); appli elO fo r all
plans.

Implement co ttonwoo d
hab i tat r ehabilita
tion at Cl i f f s i te in
o l d Hor seshoe lake
bed . Appl ies t o all
p l~ns . excep t Plan 9 .

Reclaim 20 acres ca t 
tai l mar s h downs tream
of Grani te Reef
Dive r s i on Dam .
Appl i es t o a l l pl ans .

Support U. S. Fo r es t
Servi ce co t tonwoo d
habi tat r e ha b l 1 i t a
t i on prog r am and
range mdnageme nt fo r
co ttonwood/mesqui te .
Applies to all
plans .

Othe r
Ter r estrial

To i mprove qua lity of
r ange hab i tat ( pal o
verde-udxed cac t i and
blue pa love rde ironwood
habi tat ), r ec l a i m
denuded sitee lying
adjacent t he HSP poo l .
Ap pl i e s to sites not
recla imed duri ng
cons t r uct ion and
i nvo lves a ll r eservoirs
in all plans.

Coopera t i ve r ange
manage~ent i mpr ove 
ments : Coordina te wi t h
8LM a t Waddell, Pl an s 6
and 7. Coord i na t e with
U. S. Forest Service at
Cl i f f and Roosevelt
(a l l plans ) and Con 
f l ue nc e ( Pl an 3) .

Perennial
St r ea m

To improve qu a l ity of
r i vp. r i ne aquatic
communities , a ssure
flows in Sal t and Verd e
R1ver~ ) 50 cf s for all
Pl ans except 7j )200
cf s for Plan 7. -

~tab l18h ba nk cover
and cobble di tches fo r
pool s and riffles on
Verde an d Sa l t Ri vers
upstreaa of Cl i f f an d
ROose ve lt Rese rvoirs
a nd el s ewhe r e along
perennia l s t ream i n the
CAWCS area. Appl ies to
a l l plans .

Coordinate with Salt
River Project on
maintaining flovs i n
Salt and Verde Rivers.
~pplies to al l pl ans.

Reservoirs

As Ii means to impr ove
fi sh s pawni ng habita t .
when feasib l e r e duce
drawdown rate to <2
inches per day fr om
mi d- April to mid-May
a t Cliff Reservoir fo r
all Pl ans and Wadde ll
Reservoir f o r Plans 6
and 7.

Do not c l ea r the
con serv a t i on pool ; o r
mod i fy cl ea r i ng and
add brush piles f or
fish s pawni ng of all
rese r voi rs in al l
plans . Construct
coffe r da ms for fi s h
spawning habitat at
Cli ff f or al l Plans .
a t Wa ddell Rese r voir
f or Plans 6 and 7.

Fi sh stocki ng of all
reservoirs in al l
plans . Support
ope r a t i on and manage 
ment of coffer dams
wi t h Arizona Game aad
Pish Department.

Endanger'ed
Species

To mainta i n fo r ag i ng
habitat and fish
prey bas e , a ssur e
minimum flow
described unde r
pe r e nni a l stream.

implemen t co t ton
wo od. cattail
marsh rehabilita
tion; as a means
of pro tecting ba ld
eag le b t -e ed f ng
cont ro l public
access to ba ld
eagle breed ing
areas at Cliff
and Roos e vel t .
Applies to all
pl ans.

Support t he U.S .
Fis~l and Wlldli fe
Service ~dauge red

Species Recovery
Plans fo r ba l d
eagle, pereg rine
falcon . Yuma
clapper rai l , and
Gi la ccpenccov ,
Applies to all
plans .

Spec i a l lis e

Subs t i t ut e
di spersed
recreation at.
Cliff Rese r
voir to reduce
d i sturbance t o
wi l dli fe. Ap
plies to all
plans.

Coord ina t i on
with land
aanagement .and
conserva t ion
agenc i es;
improve range
mana gement.
Appliea to al l
plans . Set.
aside Salt 
Verde area
eaee as wi t h
riparian!
wetland . Ap
plies t o all
plans except
Plan 3.



.....
W
N

Level of
Mitigat.ion

Land Ac q ui sit i o n
a nd Compensat i o n

Ri parianl
Wet.land

Acq uire take line
easeme nts for ha bi t at
teprcvenent and
wi ldl i f e conservat ion
at all re servoi r a.
Pu rch a s e pr ivate
ho ldings along Tont.o
Cree k for establi sh
i ng co t t o nwoo d-wi l low
and wetland habitat .
Lease l and a t Pic
cac ho Rege~volr for
waterfowl fo raging
habita t . Coordinate
with BL" aDd assist
A~ iz.o oa Game '" Fish
Dept . i n de ve lopi ng
wat.edowl h a bi t a t. in
Fred J . Weiler
Gr e enbel t on Gi l a
River. Applies to
al l plans •

Other
Terrestrial

Same as with riparian!
wetl and .

Tab le I V-l (Co nt inued)

BIOLOGICAL iESOU~C! FACTOK

Perenni al
St. realll Reservoi rs

Suppo r t. cc cs e r uc r t on
of a fish hatche ry 00
the Wa dde ll de l ivery
c anal. M l!lill e. Arizo na
Callie & Fi s h Dept. with
operat.io n (P l ana 6 and
7 only ).

Endangered
Specle&

Salle .9& wi t h
ripartan/we tllUtd
land TQqu181 tion.

Special Use

aede I egate
tate H oe
eaee e e u t.e fo r
s pecial
resour ce s use
at Three B.ar
and Roo s e velt
Wildlife Are.
(all plans) .
Fund manage 
men t. a n d
wild l1 f e
res ea r ch
prograJ!lB of
the U.S . Fiab
and Wlldl1 f e
servree and
Arizona GaJae
omd Fish. Dept .
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Table IV-2

ACREAGE OF RIPARI AN/WETLANO COMMUNITIES--I~lPACTS OF PLAN 8

Conflu-
ence/

Roose- Stewar t New
Acres of Habitata Cliff velt Mo un ta in Hadde11 Tota l
EXi st ing Condi t i on 1,550 3, 080 8 ,900 580 14,110

(1,660) (14,370)
Future-Without
(Pl an 8) Condi t ion 1,680 3,080 6,4 20 580 11,760

(1, 790) (1 2,0 20 )
Impa ct +130 0 - 2,480 0 -2,350

aIncl udes cottonwood will ow, mi xed broadl eaf, mesquite , sa1t -cedarsaIt-ceda r
mixed scrub, mixed scrub , and cattail habitats. For acreages by ha bitat type
see Environmental Impact s and Effects of Pla ns.

(b) Plans 1, 2, 3, 6, 7, and 9

Impacts t o riparian/wetland communi t ies , as well as
mit i gat ion and residu al impac ts , are summar i zed i n Tabl e IV-3. The greatest
quanti t at i ve lo ss of ri parian /wetland habita t would occur with Plan 3 due to
the inclusion of Conf l uence Reservoi r . The Conf l uence Reservoir would
inundat e the cottonwood-wil l ow and mesqu i t e for es t CIt the Sa It-Verde
conf l uence . Some 60 percent of the cottonwood-willow ha bitat of the
Confl uence area would be i nundated. All of the cattai l ma rs h would be l ost .
All of the se habitats support essent i al ly al l of the ripa ri an-obl igat e
wildlife of centra l Arizona includ i ng the grea t blue heron, Ha rris hawk, bla ck
hawk, Bell 's vireo, var ious wa rblers, and other wildl ife.

Losses of hi gh qual i ty riparian commun ities i n Pla ns 1, 2,
6, and 7 pr ima r i ly al ong the Verde River between Horseshoe Dam and Cl iff Dam
wou l d be parti all y of f set by growth of mi xed-s crub and saIt-cedar -mesquite
ha bita t expected as the succes s ional community types tha t would grow in t he
typical year hi gh-to-MS P zones of the res ervoirs, parti cularl y in the bed of
Horseshoe Reservoi r . However , t he habi ta t quality of cot t onwood-wi l l ow
habi t at los t i n Plans 1, 2, 6, and 7 would not be recovered by mi xed-scrub and
saIt-cedar growth at Horseshoe Reservoi r , Recovery of cottonwood , will ow,
mesquite, and cattail mars h would occur only in a typical year to MSP zone
where inundat ion would be infrequent. The concomitant loss of wildlife at the
Cl iff si t e (e .g. , a heron nest in the Horseshoe Dr.m to Cliff Dam segment of
the Verde River) in Plans 1, 2, 6, and 7, and addi ti Qr al losses of wi l dli fe at
the Waddell site area (Pl ans 6 and 7) are an una voidabl e consequence of
habitat dest ruct ion. Rtpar t an mixed scrub hab i ta t i n Morgan City Wa sh wo uld

133



Table IV-3

RIPARIAN/WETLAND COMMUNITIES--IMPACTS, MITIGA.TION. AND RESIDUAL IMPACTS
BY SITE AREA AND POOL LEVEL

ZOO 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 ZO +20 0 0
Waddell 0 0 0

Total -510 480 -140 -IZZO -2210
Plan 2

Cliff -ZOO 670a +Z20 -580 -580
Roosevelt +160 100 +Z60 -410 -410
Confluence/Stewart Mountain 0 ZO +ZO 0 0
Waddell 0 0 0

Total -40 790 +500 -990 -990
Plan 3

Cliff -110 940a +580 -780 -1040
Roosevelt +130 100 +Z30 -440 -1170
Confluence/Stewart Mountain -Z310 ZO -2Z90 -2730 -Z730
Waddell 0 0 0

Total -2290 1060 -1480 -3950 -4940
Plan 6

Cliff -110 940a +580 -780 -1040
Roosevelt +130 100 +Z30 -440 -1170
Confluence/Stewart Mountain 0 20 +ZO 0 0
Waddell -130 -130 -450 -450

Total -110 1060 +700 -1670 -2660
Plan 7

Cliff -510 szo- -150 -780 -1040
Roosevelt +520 100 +6Z0 -440 -1170
Confluence/Stewart Mountain 0 20 +ZO 0 0
Waddell -130 -130 -450 -450

Total -120 640 +360 -1670 -Z660
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 lZ0 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 subj ect ed t o flood fl ows during spill way releas es from New Waddell Dam.
Thi s would be an i nfrequent event (approxi mately a 200-year fl ood event), and
habitat recovery i s expected.

Fur t hennor e , some of th e exi s t i ng cottonwood forest
a l ong t he Salt and Verde Rivers downstream of Bartl ett and Stewar t Mountain
Dams would be outside the modi f i ed scouring zone and would not , t here f ore, be
suscepti ble t o t he rejuven ating sc ouring process previously desc r i bed.

I n Plan 9 r iparian habitat wou ld r emain in tac t at t he
Verde River Dams Mod ificat ions site, excep t f or construction losses in t he
borrow area. Opportunities f or vegetat ion r eco very are 1imited t o s ites in
the typical year high to MSP i nundation zones at Ro osevel t and Waddel l
Rese rvoi rs.

(2) Mi tigat i on

Conceptua l mitiga ti on stra teg ies fo r r iparian and
wetland commun iti es a re described i n Table IV-I. The obj ect i ves of these
mitigation measure s are t o recover acreao.e of hi gh quality re sources lost as a
result of the project and to improve the quality of re ma i ni ng riparian/wetland
habitat over that which would occur through natural ecological 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
mi ti gati on good qual ity ri pari an habitat in the Horseshoe Basi n is precl uded
in Plan 9.

(3) Residua l Impacts

Residual i mpac ts t o ripa rian/wetl and cosmun i t ies are
shown on Tabl e IV-3.

e. Ot he r Terres trial Communit ies

( 1) Direc t and I ndirect Impacts

(a) Pl an B

The s ite areas will have approximate ly 195 ,000
acres of other terrestri a l habitat (shr ubla nd and paloverdemixed cact i desert)
i n t he year 2000 , as shown in Tabl e IV-4 .

(b ) Pl ans 1, 2, 3, 6, 7, and 9

Impact s t o other terres t ri a l communities, as
well as miti gati on and residual impacts, are summa r ized on Tabl e IV-5. The
nonripar ian communities that would be alter ed by cons t ructi on and/ or subj ected
t o occas i ona l flood stora ge inundat i on in cl ude main ly palover de-mi xed cact i,
and blue paloverde-ironwood habitat. Thes e community types cannot t ol e ra te
i nundat i on of mo r e th an seve ra l days, and the full speci es complement would
probably not occur wi thin t he fl ood s t orage zone at les s t han the 200-year



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
Wadde 11 Reservoirand woul d have the hi ghest 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
Acres of Habitata Cl iff velt Mountain Waddell Total
Existing Condition 47,580 59,670 56,470 38,190 201,910

(67,590) (223,460)
Future-Without

(Plan 8) Condition 47,500 59,670 49,170 38,140 194,480
(67,510) (216,030)

Impact -80 0 -7,300 -50 -7,430

aIncludes paloverde-mixed cacti and blue paloverde-ironwood associations.

(2) Mitigation

Conceptual mitigation strategies for terrestrial
communities are outl ined 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.
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Table IV-5

OTHER TERRESTRIAL COMMUNITIES- -IMPACTS, MITIGATION, AND RESIDUAL IMPACTS
BY SITE AREA AND POOL LEVEL.,

I 200-Yea r
Typical. Year MSP Flood

I M R I I
Plan! S1 te Area (acre s) (ac re s) (acres ) (a cr e s) ( acres)

Plan 1
Cliff - 1970 ( 50) a -1970 - 1280 -4000
Roosevelt -1 270 (2350) -127 0 -1 400 - 4640
Confluence /Stewar t Mountain - 20 -20 - 20 - 20
Waddell 0 0 0

Total -3260 (2 400) - 3260 -2700 - 8660
Plan 2

Cl iff +420 (260) -+4 20 +910 +910
Rooseve l t -870 (2350) -870 -1 000 -1000
Confluence/Stewart Mount ai n -1 0 -1 0 -10 -1 0
Waddell 0 0 0

Total -460 (2610) - 460 -100 -100
Plan 3

Cliff - 1300 (7 20) a - 1300 -1280 - 4000
Roosevelt -1270 (235 0) - 1270 - 1400 -4640
Confluence / Stewart Mountain -3430 (28 0 ) -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 -1 970 (50)a - 1970 -1280 -4000
Roosevelt -3 080 (540) - 3080 -1400 -4640
Confluence/Stewart Moun t ai n - 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
Roos evelt - 1270 -1270 - 1400 - 4640
Conf l uence / St ewart Mountain - 20 - 20 - 20 - 20
Waddell - 8470 - 8470 - 6460 - 6460

Total - 9830- - 9830 - 7950 - 7950

Not es
I :::: Unmi t iga ted i mpact ; M - Conceptua l mitigation; R • Re s i dua l i mpact

a Numbe rs in pa re nthe s e s are areas pe r i phe ral t o maximum s torage pools i n
whi c h recove ry o f desert vege ta tion co ul d be enhanced through seeding of
s hrubs and/or grasses . This repr e s ents a qualitative rather th an quantita
tive ga i n in resource, and does not r educe the quantitative re s i dual impact .

137



.f. Perennial Stream/Ri verine Communities

(1) Direct and Indirect Impacts

(a ) Plan 8

)

A t ota l of 66 mil es of perenni al stream 1i e
withi n the Confluence, Cliff, Roosevelt, and New Waddell s i t e areas.
Approximately 137 mi les of peren nial stream are within the CAWCS area
bounda ri es . Present operati ng criteri a on t he SRP-cont roll ed reaches of the
SaIt and Verde Ri vers upst ream of the conf1uence do not gua rantee mi nimum
f l ows for fi sh and wildlife benefits. Th is condit ion i s expected to conti nue
in t he fut ure. On average i n these reaches, t here are 106 days per year of
f l ows equal to or less than 50 cfs on the Sal t River, and 61 days per year on
the Verde River .

Table IV-6 shows miles of perenni al stream and
river i ne commun i t ies in t he futu re-without-the-p roject and impacts of Plan 8.

TABLE IV-6
PE RENNIAL STREAM/RIVERI NE CO~~U N ITIES - IMPACTS OF PLP N8

Conf1uencence
Roose- Stewart New

Perennial stream mi les Cl iff velt Mountain Waddell Total
Existing Condition 20 n- 31 0 66

(21) (67)
Future-Wi thout
(Pl an 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 plan s , as well as miti gat ion and resi dual
impacts , are summarized in Tabl e IV-7. Loss of perennia l stream i s regarded
as a s i gn ificant impact due to the limited amount of perennial st ream i n
Southwes tern deserts. Perennial streams support ri verine aquat i c communi ties,
riparian habitat, and wildlife including t he endangered Yuma cl apper rai l and
bald eagle.

The typica l-year i nundati on repre sent s t he most
li kely recurrent event affecting stream l oss. Plan 3 account s f or t he
grea t es t loss of stream due to the inclusion of Confluenc e Reservoi r.
En larging La ke Pleasant at the New Waddel l site would not inundate perenni al
streams, thus the typical-year impact would be t he same i n Plans 2 and 6.
With more storage planned at Cl i f f Reservoi r in Pl ans 1 and 7, t he impacts of
the se two plans are simila r . In all plans except Plan 9 , however , the net
river mileage change at Cliff Reservo ir represents l oss of 6 miles of
high- quality r iver between Horseshoe and Cliff Dams and recovery of ri ver in

138



Table IV-7

PERENNIAL STREAM/R I VE RINE COM.~NITIES--IMPACT S . MITlCATION, A.'1D RESIDUAL
IMPACTS BY SITE AREA AND POOL LEVEL

200-Year
Typical Year MSP Flood

I M R I I
(miles) (miles) (miles) (miles) (miles)

Plan 1
(l7)bCliff -3a -3 -5 -7

Roos evelt a -1 - 5
Conf luence/Stewart Mo unt a i n 0 0 0
Waddell 0 0 0

Total -3 (17) - 3 - 6 -1 2
Plan 2

(2 1) bcrrre : +la +1 -1 -1
Roosevelt 0 - I - 1
Confluence/Stewart Mountain 0 0 0
Waddell 0 0 0

Total +1 (21) +1 -2 -2
Plan 3

( 20 bCliff +la +l - 5 - 7
Roose velt 0 - 1 -5
Conf l ue nce /Stewart Mount ain - 17 (14) -17 - 18 -18
Waddell 0 0 0

Total -1 6 (3 1) -1 6 - 24 -30
Plan 6

(20bCliff +Ia +1 - 5 -7
Roos evelt 0 -I -5
Confluence/Stewart Mountain 0 0 0
Waddell 0 0 0

Total +l (2 1) +1 - 6 - 12) Plan 7
Cliff - 2a (l8) b - 2 - 5 -7
Roos eve lt 0 - 1 -5
Confluence / Stewart Mount ai n 0 0 0
Waddell 0 0 0

Total - 2 (18 ) - 2 - 6 -1 2
Pl an 9

Verde River Dams Modif ications 0 (0) 0 0 0
Roos eve lt 0 -1 -5
Conf l uence/Stewart Mountain 0 0
Waddell 0 0

To t a l 0 (0 ) 0 - 1 -5

Notes

I ~ Unmitigat ed i mpac t ; M = Con cept ua l mitigation; R = Residual i mpa c ts.

BAt Cliff Re ser voi r 6 miles o f perennial stream habi tat will be l os t down
stream of Hor seshoe Dam in Pl ans 1, 2, 3 , 6 and 7 . However , stream habi t a t
will be ga i ned in the reach formerly oc cupied by Hor s eshoe Reservoir .
Impac t s a r e t he combined l os s e s and/or gains in peren n i a l s t r eam. Stream
hab i tat i s no t gained in Pla n 9.

bNumber s in pa rentheses are mi l es of river i n which qualitative i mpr ovemen t s
such a s bank stab i l ization and fl ow augmentat i on could be mad e.
Quant i t a t ive 10s 6 of st r eam miles cannot be mi t iga t ed .
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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 wash 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 outlined on Table IV-I. Since mitigation of
lost stream mileage is not feasi b1e withi n the affected site areas, these
conceptual mitigation measures are· aimed at improving the quality of habitat
in the remaining reaches of river. Stream habitat improvements as given in
the conceptua1 mit i gati on table woul d not change the unmi ti gated 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 avail abl e in Horseshoe Lake, Roosevelt Lake, Saguaro Lake, and Lake
Pleasant; 35,000 surface acres of habitat are available within the CAWCS 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 COMMUNITlES--IMPACTS, MITIGATION, AND RESIDUAL IMPACTS
BY SITE AREA AND POOL LEVEL

ZOO-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 +400" +400 +4870 +IZ410
Plan Z

Cliff -360 -360 +100 +100
Roosevelt 0 +Z350 +Z350
Confluence/Stewart Mountain 0 0 0
Waddell 0 0 0

Total -360a -360 +Z450 +2450
Plan 3

Cliff +130 +130 +25Z0 +5900
Roosevelt 0 +Z350 +6510
Confluence/Stewart Mountain +2950 (1850)b +Z950 +8850 +8850
Waddell 0 0 0

Total +3080a +3080 +13720 +21260
Plan 6

Cliff +130 +130 +Z520 +5900
Roosevelt 0 +2350 +6510
Confluence/Stewart Mountain 0 0 0
Waddell +1770 (1540)b +1770 +6390 +6390

Total +1900a +1900 +1I260 +18800
Plan 7

Cliff +980 (1030)b +980 +Z520 +5900
Roosevelt +940 +940 +Z350 +6510
Confluence/Stewart Mountain 0 0 0
Waddell +1770 (1540) b +1770 +6390 +6390

Total +3690a +3690 +IIZ60 +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 +IZ900

Notes
I = Unmitigated impact; M = Conceptual mitigation; R = Residual impact.

a Impacts 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 fi sh spawni ng, and effecti vely
el iminat e spawni ng success in the group of species whi ch i ncludes bass ,
crappie, and the sunfishes .

The water quality at Waddell Reservoir would
change due t o Colorado River water del ivery and subsequent mixing. Among the
water quality paramet ers affe ct ing t he fi shery, i ncreases i n tota I di ssol ved
solids (TDS) appears t o be t he most impor t ant . Di ssol ved oxygen, t urbidity,
and pH would approx imat e basel i ne condi t ions at l east wi thi n level s of
tolerance of t he sport fis h occurring in La ke Pleasant. TDS wou ld increase t o
a mean 722 ppm, which exceeds the limits of optimal tol erance (100 to 350 ppm)
for the bass, cra ppie, catfish, and other sport fishes. However , fi sh surveys
and st ud ies conducted on t he lower Col orado River and La ke Havasu (where CAP
water will be withdrawn) indicate t hat t hese species reproduce and mai ntai n
viable populations (USFWS, 1980; Talbout, 1982; Lyces,1982). Therefore,
although the expected increase in- TDS at Lake Pleasant would exceed the
optimal range , reproduct ion is expected t o continue, and in terms of
via bil ity, the cr itical factor which would influence spawning is reservoir
drawdown ra t her than inc reas ed TDS.

Plan 7 would produce signif ica nt benef icial
gains in surface acreage and typical-year low . storage in excess of
Reclamation-design minimum pools at Cliff and Lake Pleasant. This means that
pool s 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, compromi se some of the benefit gained from the enlarged Lake Pleasant
in Plan 7 insofar as spawning is concerned.

Plan 3 would also increase pool acreage
subst ant ially , but only one nnmmum pool (7,000 af) would be gai ned, at
Conf l uence Reservoi r . Cliff Rese rvoir i n Plans 1, 2, 3, and 6 would not
mai ntain suff icient storage to mainta in a minimum pool . Drawdown rates on
La ke Pleasant would be approximately 5 inches per day. Roosevelt Lake
drawdown woul d be 1.3 inches per day in all plans, the same condition which
occurs in Plan 8. Horseshoe and Bartlett Reservoirs would remain 2S 9.2 and
1.5 inches per day respectivel y drawdown in Pl an 9.

The Lake Pleasant sport f is hery and t he r iver ine
fishery i n the Sal t-Verde drainage upstre am of Gran ite Reef Diversi on Dam are
re l at i vely i solated f rom potenti al contamination result ing from the
i ntroduct i on of predatory and compet i t ive species which coul d be conveyed from
t he Co l orado Rive r via the CAP aqueduct. Intra-sys t em contaminati on i s al so a
pot enti al ha zard; wh ite bass i n Lake Pleasant, if conveyed i nto t he regulat ed
reach of the Salt-Verde system , would be effective pi csivorous predators on
the ne t ive and sport fish populat ions. It i s not pr esen t ly kn own whether
Col orado River species would be conveyed or survive in the CAP aqueduct,
whether t hey woul d be introduced into either Lake Pleasant or the Salt-Verde
sys t em, or what the effec t s of such int roduction would be. Reclamati on is
conduc ti ng st udi es t o determi ne whether the potenti a1 conveyance and
introducti on of ti la pia, striped bass, and ot her predat ory species repre sent s
a possible hazard to the cent ral Arizona sport f ish eries (see Appendi x B).
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(2) Mitigation

Conceptua l mitigation measures for reservoir aquatic
commu nity impacts are described in Table IV-I. The objectives of these
measures are t o improve spawning conditions and to sustain f ish populat ions .
If the conceptual mitigation measures are i mplemented, particul arly
modificat ion of drawdown rates, f ish and wi ldl ife enhancement wou ld occur .

(3) Res i dua l Impacts

Res i dua l impacts are disp layed i n Tab le IV-B .

h. Th reatened and Endangered Plants and Wi ldlife

(1) Direct and Indirect Impacts

(a) Plan B

Six endangered species occur in the CAWCS study
area , four of which occur i n the vi cinity of the site areas. These f ou r are
the bal d eagle, peregrine fa l con, Yuma clapper ra i l, and Gi la topmi nnow. The
bald eagl e i s the only species known to breed wi t hi n the aff ect ed site areas .

The peregrine fal con has been observed in the
CAWCS area on th e Salt Ri ver and upstream of Lake Pl easant on t he Agua Fri a
Ri ver .

A popu lation of Gila topminnows lives i n Tule
Creek upst ream of the New Wa dde ll s i te area .

There are 13 confirmed bald eagle breeding areas
in the Southwestern United States , si x of whic h are located along t he Sal t and
Verde Rivers in the CAWCS area . The two most productive of thes e s ix are as
are in the Confluence s i t e area and the th ird most productive area (Bartlett)
i s located downstream of the Verde River Dams Modifi cations site area. Table
IV-9 shows the producti vity of these breeding areas in recent years.

Yuma clapper rails have been observed in the
Confl uence area and downst ream of the Granite Reef Di vers i on Dam . Although
observat ion data i ndi cat e that t he species may breed in t he area where
observed, there has been no direct evidence t o substant iate t hat breeding is
i n fact occurring . .

Approximately 1,910 acres of cot t onwood willow
and mi xed broadleaf communities , which are preferred habitat for t he bald
eagle, currently occur within the site aree s . Also , 30 acres of catta il
wetland which is preferred habitat for the endangered Yuma cl apper rai l occur
in the Confluence s i te area.

Breeding areas and productivity for the bald
eagl e are expected to remain status guo or to improve slightly because of
efforts of t he Ba ld Eagl e Recovery Team in conjunction with conservet i on
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management by · the Fi sh and Wil dl ife Servi ce and the Forest Servi ce (Tonto
National Forest). By t he year 2000, bald eagle preferred habitat is 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 cl apper rail
preferred habitat is expect ed to remain the same (30 acres at the Confluence
site area).

)

TABLE IV-9
PRODU CTI VITY OF BALD EAGLE BREEDING AREAS

Breedin~ Area
Blue POl nt/Stewart Mountain

breeding area (Confluence)
Fort McDowell breeding area

(Confluence)
Bartlett breeding area

(Confluence and Verde River Dams)
Redmond Flat (CAWCS study area but

not in a site area)
Pinal Creek breeding area

(Roosevelt)
Cha lk Mountain breeding area

(Cl iff )

3.00

1.40

1.10

0.75

0.80

0.40

Years Occupieda
2

10

10

8

5

10

aper iod of record for breeding area occupation: 1973-1982

Table IV-10 shows acreages of preferred habitat
for these species in the future-without -the-project and impacts of Pl an 8.
Perennial stream i s also an important hab itat ut ilized by breeding bald
eagles. Table IV-6 · shows river mileage of perennial stream in the
future-wit hout -the-project.

New
Waddell Total

IO 1,950

lOb 2,220
0 +270

Existing Condition 650 380 910
Future-Without

1,000a(Plan 8) Condition 830 380
Impact +180 0 +90

~ Includes 30 acres Yuma clapper rail preferred habitat
Yuma cl apper rail

TABLE IV-10
THREATENED AND ENDANGERED SPECIES PRE FERRED HABITATS - IMPACTS OF PLAN 8

Conflu -
ence/

Roose Stewart
Acres of Habitat a Cl i ff velt Mountain
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b. Plans I, 2, 3, 6, 7, and 9

Impacts of plans, as well as mitigation and
residual impacts, of preferred habitat are summarized in Table IV-II. The
impacts to perennial streams are summarized in Table IV-7. The impact
assessment and effects eva 1uati on focus on impacts to the endangered ba1d
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 Cliff 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 reservoi r wi 11 inundate 6 miIes of perenni a I 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 new damsite. 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. "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.

Consultation under Section 7 of the Endangered
Species Act was undertaken only for Plan 6. The Biological Opinion stated
that "the proposed action is likely to jeopardize the continued existence of
the southwest eagle population. However, reasonable 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."
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
ri pari an woodl and growth in the Horseshoe Reservoi r Basin with in the Cha 1k
Mountain breeding area are precluded in Plan 9.
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Table lV-ll

TllREATEIIZIl A!ID EllG&llGKRED PLANTS AND WILDLlPE--lHPACTS, IIlTIGATION, A!ID
RESIDUAL IMPACTS BY SITE AREA AND POOL LEVEL

2OU-Year )
TyPical Year IISP ~

1 II. R 1 I
Plan/Si te Area (preferred habitat acres) (acres) (acres)

Plan 1
Cliff -350 110 -240 -340 -480
Roosevelt -90 100 +10 - 20 -170
Confluence/Stewart Mountain o 20 +20 0 0
Waddell 0 0 0

Total -440 230 -210 -360 -650
Pisn 2

Cliff -340 250 - 90 -330 -330
Roosevelt - 90 100 +10 - 20 -20
Confluence/Stewart Mountain 0 20 +20 0 0
Wsddell 0 0 0

Total -430 370 -60 -350 -350
Plan 3

Cliff -350 250 -100 - 340 -480
Roosevelt -90 100 +10 -20 -170
Confluence/Stewart Mountain . -590 20 -570 -590 -590
Waddell 0 0 0

TotalS -1,030 370 -660 -950 -1240
Plan 6

Cliff -350 250 -100 -340 -480
Roosevelt -90 100 +10 - 20 -170
Confluence/Stewart Mountain 0 20 +20 0 0
Waddell 0 0 0 I

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 1llpact; II. • Conceptual mitigatioo ; R = Residual impsct.

a
Impacts in Plan 3 are for bald eagle preferred habitat (cottonvood-villow)
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 YUII& clappe r.
rail habitat In Plans It 2, 6, and 7. and would mitigate lOBS 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 therefore 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 eagl e 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
ra il habitat ina11 pl ans except Pl an 3. The secLirity 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 Cl iff velt Mountain Waddell Total

Existing Condition 6,103 9,639 11 ,155 3,633 30,530
(8,602) (33,239)

Future-Without
(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 Cliff 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 peopl e us i ng 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 qua I itative
losses to the waterfowl area.

Losses of range resource, expressed as AUM's,
would be greatest under Plan 7; however, the net effect is insignificant
compa red to the totaI ra nge resou rce in the 5 ite area 5, 5 i nee reduct ions in
stocki ng rates wi11 be impIemented by management agencies in the
future-without-the-project.
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Table lV-13

SPECIAL USE AND MANAGEMENT AREAS--IMPACTS, MITIGATION, AND
RESIDUAL IMPACTS BY SITE AREA AND POOL LEVEL

I
(AUMs)

Typical Year

M R

MSP

I
(AUMs)

200-Year
Flood

I
(AUMs )

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 Darns Modifications
Roosevelt
Cliff
Confluence/Stewart Mountain
Waddell

-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

TBD

TBD

TBD

TBD

TBD

TBD

-326

-59

-1209

-1039

-1272

- 935

-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

-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

Conceptua l mitigation strategies for management and
specia l use areas are described in Table IV-I . The purpose of these
mitigation measures is to replace wildl ife habitat and/or range resources lost
due to the project . Mitigated effects of Plan 3 are worse than for the other
plans because t he plan would cause inundat ion of specia l use sites at the
Confluence and preclu de sett ing aside of additiona l sites there as mitigation.

(3) Resi dua l Impacts

Residual impacts are displayed in Tab le IV- I3 .

j. Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Const ruct ion impacts for a modified dam at Roosevelt or
Stewart Mountain wou ld be the same as the new dam option except construction
activities for a modifie d dam would be shorter i n duration and require less
area . Operational impacts wou ld be the same at Roosevelt or Stewart Mountain
because l ake el evations , si ze , and storage allocations woul d be identica l for
a new structure or modi f ied dam. Therefore , t here i s no s igni f icant
di ffere nce in impact at either 1ocati on for bi 01ogi ca1 resources due to
constructi on and operation. However , impacts would occu r to endangered
speci es and speci al use are as due to i ncreased rec reati ona l use of the area .
The nature and extent of the impacts wi ll depend on management po l icies f or
recreat ional use.

k. Summary

The mitigated and unmitigated impacts and effects of Plans
1, 2, 3, 6, 7, and g are sunmar-ized in Tables IV-I4, IV-I5, IV-16, IV-17,
IV-I8 and IV-I9. A range of impacts and effects is shewn for the
typica l-year, MSP, and 2DD-year flood pool levels .

(1) Notes on Summary Tab les

The net impact i s the cumu l at i ve change between the
future -without project and f uture -with project condit ion .

Effects are displayed as adverse f lag (AF),
signi f icant adverse (SA), insignificant (I), sign ificant benefi ci al (SB) , or
benef i ci al flag (BF). The ef fect that best represents the impact signifi cance
is shown with an asterisk (*). Typical-year impacts reflect both quantitative
and qua l itative resource changes. Maximum conservation storage and flood
events are assumed to be less frequent and short er in duration than the
typical-year condition; impact s are not as recurrent or qualitatively
continuous . The effects are therefore described as cond itional for the
200 -year flood poo l . Fl ood- relat ed impacts involve changes in resource
quality but not necessa rily quantitative changes since natural recovery and
succession are li kely.
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Table IV-l4

BIOLOGICAL RESOURCES NET IMPACT/EFFECT FOR PLAN 1

Cumulative Unmitigated 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. ZOO-Year Flood - 2,210 ac Conditional SA

2. Other Terrestrial a. typical year - 3,260 ac *1 (2400ac) 1
Biotic Communities b. MSP - 2,700 ac I

c. 20o-Year Flood - 8,660 ac Conditional I

>-'
- 3 mi/no (17 milcrt 3. Perennial Stream! a. typical year change in flow *1 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. ZOO-Year Flood

a. typical year
b. MSP
c. 200-Year Flood

a. typical year
b. MSP
c. 200-Year Flood

+ 400 ac
+ 4,870 Be
+12,410 ac

440 Bell Breeding area
360 ae/2 Breeding areas
650 ae/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
beneficial (5B), or beneficial flag (BF).
with an asterisk.

(AF) , significant adverse (SA), insignificant (1), significant
The effect that best represents the impact significance is shown



Table IV-IS

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 790ae SA
Biotic Communities b. MSP 990 ae SA

e. 200-Year Flood 990 ae Conditional SA

2. Other Terrestrial
Biotic Communities

a. typical year
b. MSP
e. 20o-Year Flood

460 ae
100 ae
100 ae

*1
I
Conditional I

(2.610ae) I

3. Perennial Stream/ a. typical year + I mi/no change in flow *1 (21 mil 1
Riverine Aquatic b. MSP - 2 mi I
Biotic Communities e • 200-Year Flood - 2 mi Condi tional I

......
U1 4. Reservoir Aquatic a. typical year 360 *1 Reduce SBN ae

Biotic Communities b. MSP + 2,450 ae I drawdown
e. 20o-Year Flood + 2,450 ae Conditional I rates

5. Threatened/Endangered
Species
(bald eagle)

6. Management/Special
Use Areas

a. typical year
b. MSP
e. 200-Year Flood

a. typical year
b. MSP
e. 200-Year Flood

430 ae
350 ae/2 Breeding areas
350 ae/2 Breeding areas

59 AUM
125 AUM
125 AUM

*1
AF
Conditional AF

*1
I
Conditional I

370ae

TBD

I

I

* The effects are displayed as adverse flag
beneficial (SB), or beneficial flag (BF).
wi.th an asterisk.

(AF), significant adverse ("SA), insigrlificant (I), significant
The effect that best represents the impact significance is shown



Table IV-16

BIOLOGICAL RESOURCES NET IMPACT/EFFECT FOR PLAN 3

Cumulative Unmi tigated Mitigated
Factor Scenario Net Impact Effect Mitigation Effect

i , Riparian/wetland a. typical year 2,290 ae *AF 1,060 ac AF
Biotic Communities b. MSP 3,950 ae AF

e. 200-Year Flood 4,940 ae Conditional AF

2. Other Terrestrial
Biotic Communities

SO' typical year
b. MSP
c. 200-Year Flood

6,000 ae
6,390 ae

- 12,350 ae

*1
1
Condi tional 1

(3,350ae) 1

3. Perennial Stream! a. typical year -16 mi/no change in flow ~AF (39 mi) AF
Riverine Aquatic b. MSP -24 mi AF

..... Biotic Communities c. 200-Year Flood -30 mi Conditional AFen

""
4. hservoir Aquatic a. typical year + 3,080 ae/+! Minimum pool *SA Reduce SB

Biotic Communities b. MSP +13,720 ae SA drawdown
e. 200-Year Flood +21,260 ac Conditional SA rates

50' Threatened/Endangered
Species
(bald eagle and
Yuma clapper rail)

6. Management/Special
Use Areas

a.. typical year
b. MSP
e. 20o-Year Flood

a. typical year
b. MSP
c. 200-Year Flood

- 1,030 ae/2 Breeding areas
950 ae/4 Breeding areas

- 1,240 ac/4 Breeding areas

- 1,209 AUM
- 1,453 AUM
- 2,103 AUM

*AF
AF
Conditional AF

*1
1
Conditional 1

370 ae

TBD

AF

1

* The effects are displayed as adverse flag
beneficial (SB), or beneficial flag (BF).
with an asterisk.

(AF) , significant adverse (SA), insignificant (I), significant
The effect that best represents the impact significance is shown



Table IV-17

BIOLOGICAL RESOURCES NET lKPACT/BFFECT .POR PLAN 6 (AGENCY PROPOSED ACTION)

Cumulative Unmitigated Mitigated
Factor Scenario Net Impact Effect Mitigation Effect

1. Riparian/Wetland a. t ypical year - 110 ae *SA 1, 060 ac • I
Biotic Communi ties b. MSP - 1,670 Be SA

c. 200- Yea r Flood - 2 , 660 a c Conditional SA

2. Ot her Terrestrial
Biot i c Communi t i e s

a. typical year
b. MSP
c. 200-Year Flood

- 11,060 ec
9 ,160 ac

- 15,120 a c

*SA
'SA
Conditiona1 1

(3,230ac) I

3. Perennial Stream/ a. typical year + 1 mi/no change in flow *1 (21 mi) I
Rive rine Aquatic b . MSP - 6 mi SA
Biotic Communi t i e s c. 20o-Year Flood -12 m1 Conditional SA

......
U1...

4. Reservoir Aquatic a. t ypical year + 1,900 ac/+1 Minimum pool *SA Reduce SE
Biotic Communities b. MSP +1 1,260 ac SA drawdown

c. 200-Yea r Flood +18 ,800 ac Conditiona! SA rates

5. Threate ned/Endangered
Species
(bald eagle) and
YUMB clapper rail

6. Hanagement/Special
Us e Are as

a . typical year
b. MSP
c. 200- Ye a r Flood

a .. typical year
b. MS P
c. 200- Yea r Flood

440 ac
360 ac/ 2 Breeding areas
650 ac/2 Br eeding area s

- 1,039 ADM
- 1,004 ADM
- 1,654 ADM

*1
AF
Conditional AF

*1
I
Conditio nal 1

370 ec

TED

1

1

* The effec t s ar e displayed a s adverse flag
bene f i c i al (5B), or bene f icia l f lag (BF).
wi t h an asterisk.

(AF) , significant advers e (SA), insignificant (I), s ignif icant
The e ffec t tha t bes t r epresent s the impact s ignificanc e i s s hown

_ .' . ~/



Table IV-18

BIOLOGICAL RESOURCES NET IMPACT/EFFECT FOR PLAN 7

Cumulative UllDlitigated Mitigated
Pactor Scenario Net Impact Effect Mitigation Effect

1. Riparian/Wetland a. typical year 120 ac *SA 640 ac SA
Biotic Communitiea b. IISP 1,670 ac SA

c. 200-Year Flood - 2,660 ac Conditional SA

2. Other Terrestrial
Biotic Communities

a. typical year
b. IISP
c. 200-Year Flood

- 13,540 ac
- 9,160ac
- 15,120 ac

*SA
SA
Conditional I

(750ac) I

3. Perennial Stream/ a. typical year - 2 mi/200 cfs *SB (18 mil SB
minimum flow

Riverine Aquatic b. IISP - 6 mi I
Biotic Communitiea c• 200-Year Flood -12 mi Conditional SA

....
'"'" + 3,690 ac/+2 Minimum4. Reaervoir Aquatic a. typical year poola *~A Reduce BF

Biotic Communities b. IISP +11,260 ac SA drawdown
c. 20o-Year Flood +18,800 ec Conditional SA rates

5. Threatened/Endangered
Species
(bald eagle)

6. Management/Special
Use Areas

a. typ1cal year
b. IISP
c. 200-Year Flood

a. typlcal year
b. IISP
c, 200-Year Flood

440 acl1 Breeding area
360 ac/2 Breeding areaa
650 ac/2 Breeding areal

- 1,272 AUH
- 1,004 AUH
- 1,654 AUH

*SA
AF
Conditional AF

*1
I
Conditional I

280 ac

:rao

I

1

* The effectl are dilplayed IS adverle flag (AF), eignificant adverse (SA), insignificant (I), eignificant beneficial (SB), or
beneficial flag (BF). The effect thet beet repreeents the impact significance is ehown with en asteriek.



Table IV-19

BIOLOGI<:AL RESOURCES NET IMPACT/EFFECT FOR'PLAN 9

Cumulative Unmitigated MitIgated
Factor Scenario Net Impact Effect Mitigation Effect

1. Riparian/Wetland a. typical year 0 ac I 120 ac I
Biotic Communities b. MSP 890 ac SA

c. 200-Year Flood 1.620 ac Conditional SA

2. Other Terrestrial a. typical year 9,830 ac *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) I
Riverine Aquatic b. MSP -1 mi I
Biotic Communities c • 200-Year Flood -5 mi Conditional SA

....
'"'" 4. Reaervoir Aquatic a. typical year + 1,770 ac/+1 Minimum pool *SA Reduce SB

Biotic Communities b. MSP + 8,740 ac SA drawdown
c. 200-Year Flood +12,900 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. 20o-Year Flood

170 ac
100 ac/l Breeding area
250 ac/l Breeding area

935 AUM
856 AUM

- 1.276 AUM

*1
SA
Conditional AP

*1
I
Conditional I

120 ac

TBD

I

I

* The effecta are displayed as adverse flag (AP), 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.



)

· For ri parian/wetl and biotic communi ti es, cumu1 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 wa s developed to assess the
impact s and effects of each of the candidate plans. This methodology was
formu1 ated wi th the guidance of per sons representi ng agencies concerned with .
the quality of water in central Arizona. The methodology appears in the Stage
III Methodology for Environmental Quality Assessment, Section 3.2.

The methodology identifies changes in water quality
brought about by the reservoir mi xing of Colorado River and local surface
water sources. The analysis presented in the water quality constituents
section below uses only water qual ity 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 mixinG of Colorado River·and
l ocal 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 quality 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 eva1uat i on for the water quality constituents ana1ysis examined
the amount(s) of water affected by the impact, the magnitude of the impact,
whether . any app1 icab1e water qual ity 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.

157



(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 application 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 vari es throughout the area. th i s
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 could
be mixed with or substituted for local water sources. The mixing could occur
in a reservoir (New Waddell or Confluence) or in the del ivery 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 deli vered to SRP users and MCMWCD user vi a open cana1s whi ch 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 with regulatory storage, CAP water will be
introduced or exchanged into these district del ivery systems. Because the
water delivered 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 meta 1s , 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. Potenti a1 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 processing, concrete batching, and foundation draining. 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
been 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.

I

Impacts to water qual ity constituents
with the future-without conditions in the following sections.
shows state and Federal regulated water contituents.

(a) Plan 8

are compared
Table IV-2Q

In the future-without, Colorado River water
would be imported to central Arizona by the CAP, but would not be stored in a
reservoir.. Distribution would occur through conveyance systems connected to
the CAP aqueduct. M&I users of Colorado River 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 of
Colorado River and local waters prior to delivery. Water quality constituents
of surface waters (SRP and MCMWCD#I) woul d not be affected by this plan.
Concentrations of constituents in these waters are 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 during the summer months. It is estimated that only about 70,000 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 Pl an 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
enab1e water users to plan for the di fferent qua 1ity of the Colorado Ri ver
water.
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·.~ Table IV-20

STATE AND FEDERAL REGULATED WATER CONSTITUENTS
Units : mg/l Unl ess Not ed Otherwise

ArlE ona St a t e Haxl.u. Allowa bl e Limits .Fe de r a l and State Dr i nk.i ng Water
f or Unt r ea t ed Sur fa ce Water Prote~ted Uses R Regu lations fo r Treated Do.es tic Wate rb

tcee e t t c Recreation Aquat i c and Agricu l tural Live stol:k Pri-.ary &J:1mm. Sec ondar-y Maxi_
Water Full 80dy Wildlife Ir d gat i on Watering Conta~inaQ t Level Cont ami nant Level

Constituen t s ( DWS ) -~ (M W) (Ag1 ) (AaL ) (HeL) (SMeL)

Aa...,nia .. trn) 0. 020
Ar "e nlc~ Dis" 0 . 050 0.050 0. 050
Ars enic~ Total 2.000 0. 200 0.050
Barl" ... Oi6s 1.000 1. 000
Bartw. Total 1. 000
Boron. To t a l 1. 000
Cadl1iUJll . Diu 0.010
Cadtdu... Total 0.010 0.010 0.050 0.050 . 0.0 10
Chloride . Tot al 2~0.d
chr cetue , Hexa 0. 050 0 . 050 0.050
Chro aiull. Total 1. 000 1. 000 0.05
Coppe r , Oi98 1.000 0.050
Copper, Total 5.000 0 .500 1. d
CYani des 0.200 0. 200 0.020 0.200
Oxygen . Oi88 ct 6 .0 ar 6 .0
Fluoride 1, 41:
I r on , Total 0.3d
LeAd , Diss 0. 050 0.050 0.050
Lead , Total 10.000 0 .1 00 0'.05
Manga nes e 10.000 O.05d
Mercury, Total 0.002 0.002 O. OOZ 0.010 0.002
Nitrat e as N 10.
pH (ptl Units) 6. ';-9 , 0 6, 5- 9.0 4.5- 9.0 6.5-9 .0 6.5-8 . sd
Phenolics 0.005 0. 005 0.005 0. 005
Selenium, Diss 0. 010 0.0 10
SeleniUlll . Total 0 . 050 0 . 020 0.050 0,01
Si l ve r , Din 0.050 0 .050 0. 050
Silve r , Total 0. 05
Sul fa te 250 . d
Sulf i des 0. 100
TOS 500 . d
Tur bidity (NTU)e ". 25. Lt S. f
Zinc . 0188 5.000 0. 500
%he , Tot al 10..00 25. 00 5. d

8ADHS. Rules and Regulations ! i cle 9. Cha pt e r 21, 1982. The above table does no t l ist al lo wa bl e l i a1ts f or temperatu~e al t erat i on ,
e olifor~ bacteria. or gan ic compounds and rad ioche~l c81s . The pa r t i al body cont ac t (pac) pr ocec t ed U6e is not shown since the re
are no l i mi t s fo r t he cons ti t uents l i s t e d . except pH .

bCode of fe de r a.l Regulation 40 CFR 14 1 and 143. 1980. ADHS . Rules a nd ReJ\:ulations Title 9, O1.apte r 8, 1982. The ab ove t ab le does
not l is t t he HCL's for col ifom bacteria , o r ga ni c co~p ound8 and radi ochemi cals . Alao not lisced are SHCL ' s fo r color. co r ro s i t y ,
f oami ng agents and odor.

CFl uo rt de !'tCL r anges froa 1. 4 mg/l t o 2. 4 q /l . de pendi ng on an nual average of raax1~ da ily l ocal ai r ceeper eeur e e -..bieh i s
a6SlJmed pr oportiona l t o wate r i nt ake . Average m.aximuD daLly air eeeper ec cr ee for Phoe ni x (8 S.l'y) and rcceoe ( 8 1. S'P ) hav e "
HeL o f 1. 4 mg!l . U5NOAA 1980.

dpeder&1 SHCL' s . t he St at e of Ar izona does not ye t hay e a ny SHeL's (1 982) .
e~phe IOl!le t r1c tu r bi di t y unit s ( NTU) are cc ns tde red co" pa r abl e: t o previously re ported Fonudn ( FTU) a nd JlIc.kson ( J TU) curb l dlt y

units . Turb idity allowable limits appl y t o wa~ water lakes. Allowable 11Al ts f or s t re ams and co ld wa.t e r ( i she ries are DOt
tt ee ed,

fThe!'tCL i s 1 NTU. Howe ver, 5 o r less N!U·s ~ay b~ a llowed if it -does not cadse i nter f e re nce wi t h d i s i nf ect i on . main tenance or
.tc r ob i ol ogical dete~inations.

Abbre vi at i on. : -- ~ No nu~rlc standard es ta bl i shed . CT - g rea t e r t han . LT ~ l e s t ha n . Pi ss · Disso l ved Fraction. Tot al ~ Total
Rec.overable.
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TABLE IV- 21

WATER QUALITY IMPACTS
PLAN 1

(mg/l un less otherwise noted)

f uture Wirh"\It Cond.1tiocsa ,,,(,,rIO Wi t ll Co" d i tiolU

War n Qu.. li rl' CAP lI4ltub S1I;!, _u... -« CAP Wat n d SI P lia t i t ·

CoM t i tue ru ~ "'...ra,. ~ ~ ..."....,.&~ ~ o. " "I! ",h l ChaAlljeh
~ Ch.. nlj.h 1 0.1"1\,, 10

Alkalini t y .. C.. C03 98 . 0 12$. 150. 15. 0 154 . 3 ~O . 131. ... 3. 0 + 2 U S. - 26. 0 - "• Auenic 0.00400 0 .00400 0. 00400 0.00 200 O. OO 71l1 0.0180 0.00443 + 0 .OU043 + 11 0. 00400 O.OO3 fJl -;), Arumic .OL 0 . 00 28 4 0.00500 0. 00 100 0.00792. 0.0210 0.00345 + 0. 00 061 + 21 0. OU264 0 . 00 508 - 64

• krlUlll1 DDt DDL DDL .OL 0.0676 0.200 SOL, S.r i u llIb DDL 0 . 135 0.500 DDL 0 . 100 0.200 0 .131 - 0 .004 l 0. 135 + 0.03 5 + l>
1I1carboo.ate 120 . 156. 177. IS.a 193. 42 7. 160 . ... 4.00 + l I Sh . 37. 0 - "r Do<= O.O~ 0. 196 0. 360 0 . 140 0. 187 c. n o 0. l 95 - 0.001 <I 0 . 19b + a .CU9 • s

• Cad.1I1_ BDL 0.00028& 0.00100 DDt o.oan a O.O L4G O.OOO1lJ7 ... 0 .000101 + " 0. 000286 0.0008'" . 1>
r .....~ BDL 0.004 62 0.01l0 ... 0. 00648 0 . 0100 0. 0010810 + 0.00022 • , 0. 001062 0.00186 - "

CaldUJI ra,u 8S. 6 JOO. 19. 0 107.0 m . aO. 9 - 4.70 , as.6 + 18. 6 ..,
f Cu bon ( or l4' ntc) 1.9() ".SS 14. 0 1. 80 .." 18 . 0 4. SS u e '.30 30 + 0.1I1 . ( ,

Carbona t . BDL 0.0288 • • 00 DDt 0.819 330 . 0 0. 131 + 0. )02 + 354 0 . 02&8 0 . 85 - Y1
Chlor id . 7S. 0 ..., 140 • 2.00 1.101 . 610. 100 . + 5.5 + , 9' . S - 46. 5 - J]
Ol rOlliua (B..... ) 0.00100 0.00100 0.00100 0.00100, Or.r oa.i .. BDL 0 .OOU 1 0.0200 BDL O.COUlI 0 . 0100 0.00346 - O. OOll ll 0 . 00351 · C1 . 00Uls'1 + J]

• Coppe r i DDL DDL SDL BDL O.OO2~ 1 0. 00100 Bl>L, Cop,.r SDL 0.00193 0. 0290 OOL 0.00ll 71 0.0200 0 . 0080] + 0.00031 + , 0.00793 - 0.OUUf!4 - lD
r Cya ll1de BDL 0. 000862 0. 0200 0 . 000tl62

Ox."eB ( Dtl l o lv . d ) 30 . 10 8. 53 11.7 1.60 8. 76 17.8 S." + 0 .03 + (I 8. 5] 0.13
fecal Col1fo~.

( cob } 100 . 1) 0.'190 11.78 41. 9 1. 00 16.1 470. 6. 111 + 1. ]6 + ae 4. 711 11. 3 7D
c Fluoride ( 84.7-" 0.200 0.378 0.500 BOL 0. ] 6] 1.10 0 . 376 - 0. 002 (I U. ] 111 + a. OE> + •Har dnen ( Total ,

a . CaCO]) 290. 3] 9. 380. 79. 0 194. 413. 322. - 17. 0 3J9 ~ +145 . .71
Hardn • • a

( nonc a" bon.au ) 170. 211. 243. BDL 36. 3 182. L90. - 21. 0 ic 2H. +175. +.10111:
r Iron 0 .0] 00 0 . U9 0. 550 BDL 0. 189 ] . >0 0. L6J ... 0 .004 + ] D.l', - 0.0] - " )• "'.. SOL 0. 00 1104 0. 00400 DDL 0. 00501 0. 0600 0. 00 188 ... 0 .0004' + JI "".00 1' 10 - 0. 0036 ] · "r .... DDL 0 . 0408 0. 100 BOL 0.01)1 0. ) 00 0.O U 7 ... 0.0019 • rc 0.~08 - 0 . 0321 · 44

K&fI nel ildl 26. 0 10.9 40. 0 s.sc 18.9 ' 5. 0 2'. 30 - 1. 40 , >0. ' + 12. 0 +63
r !'l&l'llfa~.e BDL 0.0108 0. 0400 DDt 0.014] o.aso 0 . 027 2 + 0.0064 • II 0.0208 0.05] S - 1l
r !Rrcur y ' DL 0.000043 1 0. 00<l600 8DL 0. 000 138 0. 00260 0 . 0000545 + 0.0000114 + " 0.0000431 0 .0000'J4' - ..
t Jt1t r at e ( aa !II) 0. 170 0. 170 0. 110 .OL 0.0720 0.160 0 . 1~ - O. OlZ 7 0: 110 + 0 .0' 8 +136

pH ( pB un i t . ) 1. 10 1. U S.BD 4. 50 7. 86 '. 10 1.9. - 0. 01 (I 1.U + 0.09 + •r PbOlpborua ( aa " SDL 0.0258 O. LOO BOL D. n 6 e. >0 0 . 048 10 + 0.0128 • OJ 0. 0218 0 .19 - BB
Pl:tta ..l_ 4. >0 S. 21 e.eo ' . >0 .... 78 42. 0 5. 16 - 0.030 (I 30. 21 · 0 .41 • ,

• Selent... 0.00300 0. 00300 0. 00300 DOL 0.~30 0 . 0030 0 0.00269 - 0. OOn0 8 - iu 0.00300 · 0 . 00257 +)'8, Selell1U11 DDL 0. 002 19 0. 00 )00 BDL 0.000410 0 . 00 200 0.002X' - 0 . OOO2~ 10 0.0021' + O.OO2U .'SO
Specifi c Cord .

( ~ ~ /c.) ,>0. 1120. 1720 . 150. 869. 2 ]<'10 . 1090. -3 0. 0 1120. +25 1. '"o Silveri DDL DDL .OL DDL BOL .OL !DC, Silve r DOL 0 . 00350 0.0100 DDL 0. 0009 130 O. OHIO 0.00320 - 0.000] 0.00350 + 0.00230] +25'1
Sodi_ 90.0 107. 120. 4.20 105. 382. 101. 0 107. + 2.' + 2
Sodi _ Adsorp tion

Rat iD ( ll.Q u.nlra ) 2.:1.0 2. 304 2 .88 0. 210 J . lO 10. 4 2.6] + 0 .09 + • 2. 54 0 .11> • 2l
SlIlfa u 240. 309. ,W. 11. 0 52.0 360. 218. - ]1 .0 ro ]"'. +251. +494
Dta..l _ d l oUd.

(I ao·c) 60 2 . 122 . .... .... 497. 1300 • ~9S. - 27. 0 • 122. " 225. ..,
Turbidity ( JT U) 1. 00 2. S8 10.0 1.00 n .s 2800. 6.17 + 4.19 + 162 2." ". - n

c ,,~ DOL 0. 00889 O. OZDO DDL c.om 0. 120 0. 00928 + 0 .000) ' • • c.ccees 0. 00321 ", ,,~ DDL 0. 023' 0. 310 0. 0100 0. 0342 0. 200 O. OlSl + 0. 001 2 • , 0.0239 0.0103 30
l"he oolies DDL 0.001 27 0.00700 0.00127

!'lo te : n · Dl u ulved Pr ac:ti on ; T - Tot al Re e cv e ea b l e ; - - .. Da ta !'lot Avai l ....b Ie ; 8DL · 8e 1.0.... Det e cti oo Lev e l

a Lev els sho....n r uu nd ed to eh eee signifi.cant fig ur e s .
b Ari zona De partment of Healt l\ Se r v i ce s fr om U. S . E:PA STORE:T, 1981; p e r Lod o f r e c c r d Oc t obe r 1968 - J une 19 B1 .

Arizon a De pa rtme nt of lIeallh Se r vi ce s f r oe U.S . EPA STORET, 198 1 ; per i od o f r e c o rd Dec embe r L95U - Se pt emb e r 19 79 .
d In CAP a que duct after impac t s of water ex ch ange .... i t h SRP .
~ At Gr ani t e Re e f Diverl i o>n 0 ... . Duriog ex c nang~ per i <>d . SA? wat<! r wo u l d bo! d I t! same as CAP va re c •
f Mi nimum 9nd maxi mum va l ue s a c~ f o r t he S~ lt o r Ve r de Ri vt! r a aud CQu id b~ e xper icnc~d o> n l y i f Qne riv e r was f l o>~i ng .

& We i~b t ed aver age b a s e d on STORfT d a ta and USGS f low record . r e s u l t i ng i n a 43 pe r c e n t Ve r d e Rive r and 57 pt! r c t!n t
Sal t Riv e r ~ i x a t t h~ c on f luence ~ f t he two riv e rs .

h Ch ange !! a t-e re l ative t o f ur ur e v ~ th ou t ave ca~e values .
Co nst i t u ents with "below d e t ec t Lcn l evel " futu re wi t ho ut ave r age va l ue s co u l d no t be U Ih? d t il c a lcu l a t e f u t ur ... w~t h v a Iu e s ,
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TABLE IV-22

WATER QUAL I TY IMPACTS
PLAN I

(Sp ecial Case )
(mg! l un l es s ot he r wi s e no ted)

Future Without Condition s a Fut ur e ~ith Condi t ions

Ne~ Ave. ChaRge e t Cha ngee
CAP Wa terb Verde Ri ve r Wat e r C

....at e r Qua l i ty

Con s t i t ue nt

150 .
BDL
BDL
4. 20

109.
1.00
BOL
0.0100

211. +192.
0.159 - 0 ,033
0 .00 144 O. OQ 156
0 . Q408 0.0306

30. 9 + 5.2
0 .0208 0 .0692
0. 0000431- 0. 00022
0 . 170 + 0. 0733
1.95 0. 06
0 . 0 258 0. 18
5 .2 1 ... 1.82
0 . 00300 ? 0 . 00225
0. 00219 ... 0 . 00 2 19

128 . - 57. 0
0.00400 - 0.0081
0.00284 - 0. 0105
BDL
0 . )35 + 0.035

156. - 80 . 0
0.lll6 + 0.006
0.000286 - 0.00127
0 .00462 - 0.00157

85 .6 ... 43 . 1
4 .55 ? 0.35
0 .0288 1.54

ll4.5 75. 7
0 .00100
0.00357 - 0.000 18
BDL
0.00793 - 0.00095
0 .000862
8 . 53 3.07 26

... 120

? 252

- 43

• 11

11

31
- 67
- 79

• 60

... 189

... 464

+101 6
17

- 52
43

• 20
77
84

• 76
<1
87

• S4
? 300
... 365

• 35
- J4

• 3- 81
25

+ 101

• 898
? 403

... 130
- 97

• 27
- 33

+12 7 .

+6 10 .

+ 76. 6

3.5 7
? 0 . 038

+ 1. 66
? 256.

+408.
- 80 .7
+ 0.00189

- 0.0117

722.
2. 58
0 .00889
0 .0239
0.001 27

4. 78
0. 378

339.

2.54
309 .

1120 .
BDL
0. 00350

107.

8. 21
107.

929 .
8DL
BOL

290 .

17. 8

0,0100
0 .00700
0 .0200

413 .

182.
3. 50
0 .0120
0. 100

55.0
0.380
0. 00 260
0.140
8. 80
0.400
7.40
0. 00300
0.00100

99.0
0.800

350 .
0.0180
0.0210
0 . 100
0 .200

427.
0. 190
0.0)40
0.0100

75 .0
ll.60

15. 0
130.

550 .
280 0.

0 . 0300
0.200

0 . 880
52. 9

II. 6

18.9
O. L92
0.00300
0.07 14

25.7
0.0900
0 .00026 3
0.0967
8.01
0.206
3.39
0. 000750
0. 000600

212.

0.00375
0.00275
O. 00888

8.35
0. 340

510.
80L
BOL

30 . 4

314 .
83.3
0.00700
0.0356

185 .
0 .012 1
O. 0133
0.0550
0 . 100

236.
0 .1 90
0 . 00156
0 . 0061 9

42 .5
4 .20
1. 57

IS .S

BDL
BDL
BDL
O. OOl.OO
6 .40
BOL
BDL
0 . 0 200
6.80
BDL
1. 30
BDL
BDL

0.2lO
11. 0

8.60

79.0

1. 00
BDL

BDL
BOL
0.00300

28 . 0
0 .00500
0 . 00700
BDL
BOL

34. 0
0 .190
BDL
BDL

19 .0
1. 80
BOL
2.00

41 . 9
0 . 500

380 .

2.88
380.

848.
10 .0
0.0200
0.310
0 .00700

150 .
0 . 00400
0. 00500
BDL
0 .500

177.
0 .360
0 . 00 100
0 . 0130

100 .
14 .0
4 . 00

140. a
0. 00100
0 . 0200
BDL
0.0290
0.0200

11. 7

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
0.0 100

120 .

339 .

2. 54
309.

4.78
0. 378

722.
2.58
0 . 00889
0 .0239
0.001 27

211.
0 . 159
0 .00 144
0.0408

30 .9
0.0208
0. 000043 1
0. 170
7.95
0 .0258
5. 21
0.00300
0. 00279

128 .
0.00400
0.00284
BDL
0 .135

156.
0 .19&
0. 000286
0. 00462

85.6
4.5 5
0.0288

94.5
0 .00100
0 .00357
BOL
0 .0079 3
0.000862
8 .5 3

1120.
BDL
0. 00350

107 .

0.990
0.200

170.
0.0300
BDL
BDL

26 . 0
BOL
BOL
0 . 170
7.10
BOL
4.50
0 .00300
BOL

290.

2.20
24 0.

98 . 0
0 . 00400
BDL
BOL
BOL

120.
0.0500
BOL
BOL

73. 0
1.90
BOL

75.0
0.00100
BDL
BDL
BDL
BDL
5. 10

950 .
BDL
BDL

90 . 0

&02 .
1. 00
80L
BDL
BDL

Alka linity as CaC03
D Areenic
T Ars e ni c
o 8.riumf

T Barium
Bica r bona te

T Boron
D Cad 'llliuflI
T CadllfiUl'll

Cal cium
T Carb on (Organ ic )

ca r bona te
Chb dde
Chr omium (Hexa )

T Chrom iuPl
D Copper f

T Coppe r
T Cya ni de

Oxygen ( ni s solved )
Fecal Co li forms

( c ols /lOO ml )
D Fluori de (84.7-r)

Ha rd ne s l ( Total ,
8 11 CacO.'])

Har dn ess
Incnc a r bon e t e I

T Ir on
D Lead
T Lead

Magnes iue
T HanganeBe
T Mercury f
T Ni t r a te ( a l N)

pH (pH units)
t Phospho r us (as p)

Potas s i um
D Selen i um
T Se1 e n i WII.

Spe c ific CORd.
( .. t1!ClIl)

D Silverf
T Silver i

So d i\Jlll
Sodi um Adsorp t ion

Ra ti o ( no un i t s)
Sulfate
Dis solved so lids

(I80'C)
Turbidi ty r.rru)

D Zi nc
t Zi nc

Phenol i c s

Note: D - Di s s e I ved Fr act i o n ; T · 10 t o! I Re cov e r a b l e ; -- '" Data Not Available; !IDt'" !If:! l ow D'Hc c tion L.....e I

a teve l e eh ovn r oun dad t o t b r e e s i g n i f i c an t f Igv r e s ,
b Ari zona Department o f Hea l t h Servi ce s f r om u. s . Er A STORlO; l , 198 1; pe r i od of r eco rd oc r c ce r 196A - Ju nt' 1 9 ~ 1.

c Ari zon;! Depa rtment of Hea l th Services fr om {I.S . t:PA STORf.T , 1981; pe r i od o f re c ord Dec embe r 195G - Se p t embe r 19 79 .
d At cr snt ee Reef ntve r s Ion Dam. Du ri \l~ t he e xc he uge pe r io d , SRP water would be t he s am", 85 CAP va r er .
e Cha nges ar c relative to fu tur e wi t bou t nve r -a ge va l ues,
f Cons t i t ue n t s wi th "below detect ion. leve l " I c t u r e wi t h out ave r.age values cou ld not btl us ed to c a l c u l a te Iut ur e w i th ViJ'\J " 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 quality impacts
woul d be associated only with 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) Plan 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 Plan 3 on water qual ity
constituents are considered to be Significant Adverse because of the large
amount of SRP water affected and the large percentage of the SRP water 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#l Agua Fria 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#l surface water
suppl ies are shown on Table IV-25. The additional impacts to average CAP
water which result from adding SRP ~Iater 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 mi xing with Colorado
River water. The magnitude of these increases is determined by the relative
volumes of water in the ~'CMWCD#1 and CAP pools during normal operations.
During the period from 1928 to 1980, MCMWCD#1 del ivered to its users about
66,000 af of water each year. However Qnly 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.
Si nce the MCMWCD#1 water is not used as a source of domesti c water, only the
State of Arizona criteria for full body contact, aquatic and wildl ife 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 IMPACT S
PLAN 3

(mg/l unl ess ot he rwi se noted )

Fu r"r ... Wi thout Condi tionl~ Fu t ur" With. Co!!<i it i OM

Wat .. r Qu,al l t y CAP Iil., t .. r b SRP \oI at ~ f C CAP lOat"rd SRP \jilt~r"

Consti tU8n t ~ Avera Se ~ Mi n i .. ulll[ ' ''' \l ~ ra r; e ~ ~ ~ ('l' ans..h :t Chang"h ~ ''' .. n,,,1'1 :I. Ch.o.nS"h

Alltdlni t ., •• CaCO) 98.0 128 . ISO. 15.0 154. 350 . 133 . ... 5 . 0 • 4 147• 1.0 ,
D Ar.enlc 0 .00400 0.00'-'00 0.00400 0 . 00 200 0. 007 61 0 .0180 0.00471 + 0.00071 .18 0. 00664 0 . 000 97 Il
T Ar.eni r: ODL 0. 002.84 0.00500 0 .00100 0. 00792 a . OH O 0 .00384 ... 0. 00 1 ' H 0.OO!J5!> 0 .00136 17
D Bad ..., ! ODL BOt BOt ODL 0.0616 0 . 200
T Barl... ODL 0. 135 0 .500 ODL 0. 100 0 . 200 0. 128 ~ 0.001 - , O. 11J'j • c, "'" • ,

8i" .rbon.t . 120. 156. 177 . 18 . 0 193 . 427 . 163, .. 1. 0 ' .4 18 3. - 10.0 - ,
T 6o r .... 0. 0500 0. 196 0. 360 O.lloO 0. 181 0.230 0. 194 - 0. 002 - , 0 . 189 • " 00' • ,
D '""'"'- ODL 0.000286 0 . 04)100 >DC

~:~~:
O. OJ40 O.OOO4S1 + 0. 000 165 .'" 0.000904 - 0 . 00022 & - III

T ,.,,,,,- "L 0 . 00 4&2 0.01l0 " L 0.0100 0.00498 + 0.00036 • • c.cusse - O.UOO~ - e
Cald... 13.0 8:i. ~ 100 . 19. 0 41. 0 420. 18.0 - 1.~ - , 51.3 + 10. 3 . "

T CarooD (Ou.... t c:> 1. 90 ...~ ~ 1'.0 '.SO 4. " 18.0 4 . ~) D D 4. 54 D D
car bort.lta aDL 0. 0288 4. 00 "L 0 . 819 J ~ .O 0 . 19) + 0 .166 +516 O.UI 0. 228 ae
Chl oride n .o "., 140. '. 00 141 . UO . 104 . + 9. :5

• 10
12.9. 12.0 ,

(hrOll1.. (Hu .1 0.00100 0.00100 0 .00100
T CbrO'lll .. >DC O. DOHI 0 . 0200 aDL O.OO.2b 8 a. OlOO 0.00340 - 0.00011 - s 0 .002'\1 2 • \,1 . 000 24
D Copptl r t .OL aDL ' OL aDL 0.0026 1 0 . 00100
T Copptlr aDL 0. 00 79 3 0.0290 'DL 0. 00 811 0.0200 0.00809 + 0. 00097

• 12
0 .008)4 - 0 .00023 - ,

T C" . aide ODL 0. 000fl62 0 . 0200
0&" 8*8 ( Dhlohc4 ) 5. 10 8. 53 It . 7 1.60 e, 16 11. 8 8.58 + 0.05 HI 8. 10 - 0.06 -<I
he..l CDIUorw.

(eola/ lOO .J) 0. 990 4.1& 41. 'J >. 00 16. 1 410 . 1.00 + 2.22 . 46 n .1 - J.D - "D Fl uortd .. (84 .7· ') 0.100 0.378 0. 500 aDL 0.363 1. 10 0.37) - 0 .003 - <I Q.361 • D. ()()oI • I
~rdn~u ( 'Tot d ,

u ClC03 ) 190 . 339. 380. 79. 0 n il. 413. 311, - 28 . 0 233. • 39.0 ' 20
Hardnc ' l

( nollGI "l' bona t .. ) 170. 111. 2/i3. 'DL 36. a 182. 177. · 34. 0 re 83.1 + 46.8 +129
T Iron 0.0300 0.159 0. 550 'DL 0.l89 3. SO 0.165 + O.1J06 • , 0. 181 0.008 - ,
D '""'" 'DL 0.00144 0. 001,00 aDL O.OOSOl 0 .0600 0. 00215 + 0.000 71 ." 0.0011 10 0 .00097 - "T '""'" BDL 0.01108 0. 100 .OL 0. 073 1 0. 100 0.0471 + 0.0063 ." 0 . 06411 '0 . 0087 · 119

I'lagne d Wll 26 .0 30. 9 40.0 5.50 18.9 55. 0 28. 5 ~ 2.4 - • 22 .1 • ].20
• 11T Hangl ne.U BDL 0.0208 0. 010 00 aDL 0. 014 3 0.380 0. 0313 + 0.010 5 '3D O.D 6lJU 0.014] - "T !'ll!reuq' BDL 0.000043 1 0. 00 0600 aDL 0 . 000138 0. 00260 0 . 0000611 ... 0. 0000 186 . 43 0 .000113 0.00002$ · 11:1 1

T NU t l t e ( u !'I) 0. 110 0 .110 0. 110 ODL 0 . 0120 0. 160 0.15 1 • 0. 019 - " 0.098J • 0.026]
• 11pH (pH _ In) 1. 10 1. 9$ ' .80 '-'0 1.86 9. 10 7. 9 3 - 0.02 - <I 1.a. • 0.02 HI

T l'bolpftonl ( I . Pl .OL 0. 0258 0. 100 ODL 0. 216 ' .lOU 0.063 : + 0.017] +l 45 O.uS 0. 051
- .'Pot ...tu. '. 50 5.21 '.80 1.50 6.7& 42. 0 5. 13 • - 0. 08 • 4.90 • 0. 12 • ,

D Sebnt._ 0.00100 0.00300 0. 0030 0 ODL 0.000430 0.00300 O.()Ij 2)() - O.OOO!! l1 0. OOU2 • 0. 00069 ' 11>0
T s.,l~nh. . OL 0. OO:U9 O. OOSOO ODL 0. 000"1 0 0. 00200 0. 0(1l1l - O.OOOH l1 V.OO IOS · 0.00064 '1"

Specific: "'".( .lI/r. ) 950. 1120. H 2O. ISO. 869 . 2 )4 0. LO I0. - 50. 0 936. + 61 . 0 • •
D !UV'Illi. ODL aDL aDL ODL aDL ODL
T Silver 'DL 0.00350 0.0 100 80L 0. 0009 15 0 .0100 0.0030 1 • 0. 000 49 - " 0 .00 165 • 0 .000 6H . "

Sodt ... 90. 0 10 1. "0. 4.20 lOS. raz, 107. 0 0 106. • 1.0 H I
Sod! ... oIdlOrpt loD

b U D ( 1'10 uoHIl' ) 2.20 2. S4 2.88 0 .210 ' . 50 10. 4 .1:.69 + O. IS • 6 3.1 0 0 . ' - 6
Sulh t e '4D. ",. 380. 11.0 52. 0 '60. 259. - 50. 0 16 121. -t 69 . 0 +t3 3
Dt..oh.d SoUdl

o ao·C} 1>02 . 122 . 848 . 109. '91. 1l00. 6111. -4 4. 1 , 551. + 60. 0 . "Turbidl t " ( JtO) 1. 00 2.~8 10. 0 1. 00 31.5 2800. 9.U ... 6.64 +26 5 28. 1& +.40 "0 Zin c aDL 0.00689 0 . 0200 ODL 0. 01l 1 0. 120 0 . OO'~2 + 0.00063 • 1 O.01J2 - 0. 000 ':1 - 1
T Zinc 'OL 0.0239 0. 310 0.0100 0.0342 0. 200 0.0259 .. 0 . 002 • • 0.0314 0.0028 - •Phen ol1 el ODL 0.0012.1 0. 00 100

N0 t~ : D. Diss al ....e d Pr ac t i on ; T . Ta t al Re c o ve r a b I e ; -_ . Data N\Jt A.... a i l ab l e ; ~DL Beluw Detect i o n L~v ~ l

a L,':V ~ h shown r a \Jnded t c t hr ee s iSI'l£f i .:al1 t f igu r e s ,
b Ar i za na o",p a r t t\le 'l t a f He a Lth Se r v i ce s f r am u.s. EPA S·rOREr. 19 5 1 ; pe r i cd <I f r .' ':olrcl Oc r o be t- 1 96 ~ - J Ul\oI 198 1 .
c Ar izo nA De pe r r me nt, o f He a l th scrvteee f r<11ll. ~J. S. EPA STOltE!. 19 8 1; pe ri od ' I f r vc c r d De ce mbe r 19 50 - S"':>t ~n;~",r 1979.
d I n CAP e quedu c r a f t e r r ..g ul ac o r y $UlraG c mi xing . CAP de Li.ve r i e s be Fo re CT a ll i t ~ R.e <! f wo u ld no t be a ff ",..:t l' j by i npac- t s

a [ t h l.' C~n fl uc~ce R ~ s erv o ir .

e At GC.:J ni t ... Re ef Dive rs i on Da'Tl .
f l'I i n i~um 81 l'ld maximum valu e s a r c fo r t hl' !:jal t o r Ve rde Riv", rs ,lIld cou l d b ol exp e r Ie ue ed only i f J o e ri...e r wa 9 f l..ow i ;i!> .
R Wei l!:h t ed ev e r a g e b a s e d a n STO RE:T tia ta and uses flow r e c c r d s r "" u l t i ng i n a 4 ) p 'l!TCent 'Je r d e River a nd 5 7 ;Jer ..:.ent

Sal t a tv...r Illi x at t he c nnf l ue n ce af t he t wo r i r e •
t1 Ch llng~ s a r ... r .~ la t i ... e La f u t ur t' w i t h o u t a .... e r a ge a Lo e s ,

Cons t itu ..e nls wi.th " b e Law d e t e c r lcn l e ....e l" f ut u r e v i t h ou t ave r age va l ue s c o o l c n ee b ... us ... d t o c a t c u l at e lulu r", ...i. e ll v a Lc e s •
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TABLE IV-24

WATER QUALITY IMPACTS
PLAN 3

(Special Case)
(mg!l unless otherwise noted)

)

Future Without Conditionea Future With Conditions

New Ave. ChangeC % Chaoae e
CAP waterb

Verde River WaterCWater Quality

Const j t.uant;

268. + 56

- 11

+ 26

+52

+445
7

- 23
- 19

• 9- 34
- 37
+ 33
-<1
- 38

• 24
+132
+160

- 19

• 5

+83
+212

+111

+ 15
- 15
+ 2
- 36
- 11

• 44
+ 4
- 43
1-176

• 57
- 42

• 12
- 14

- 14
- 29
- 34

<+ 0.73
+112.

+267.

+ 84.1
0.014
0.00068
0.0134

+ 2.20
0.303
0,000096
0.323
0,03
0.079

+ 0.8
<+ 0.00099
+ 0.00096

+179.
- 35.4
+ 0.00083

0.0051

+ 33.6

1.3

1. 56
+ 0 .017

0.00042

O.00008

- 25.0
0.00355
0.00458

+ 0.015
- 35.0
+ 0.003

0.00056
0.00069

+ 18.9
+ 0.15

0.675
+ 33.1

64.0

777.

1. 61
165.

6.79
0.357

10.3

0.00367

0.00846

103.
0.178
0.00232
0.05S0

27.9
0.0597
0.000167 
0.129 +
7.98
0.127
4.19
0.00174
0.00156

O. l I S
20t.

0.193
0.00100
0.00550

61. 4
4.35
0.895

51.9

160.
0.00855
0.00872

493.
47.9
0.00783
0.0305

929.
BDL
'DL

290.

8.21
107.

17. 8

99.0
0.800

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

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

413.

550.
2800.

O. 0300
0.200

8 .35
0.340

18.9
0.192
0.00300
0.0714

25.7
O. 0900
0.000263
0.0967
8.01
0.206
3. 39
0.000750
0.000600

314 .
83.3

0.00700
0.0356

212.

11. 6

0.00375
0.00275
O. 00888

510.
BDL
BDL

30.4

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.g

BDL
BDL
BDL
O. 00400
6.40
'DL
BDL
0.0200
6.80
BDL
1. 30
BDL
BDL

79.0

8.60

0.210
11. a

BDL
BDL
0.00300

1. 00
BDL

28.0
0.00500
0.00700
BDL
'DL

34.0
0.190
BDL
BDL

19.0
1. 80
'DL
2.00

109.
1. 00
'DL
0.0100

150.
'DL
'DL
4.20

41.9
0.500

2.88
380.

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

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

848.
10.0
0.0200
0.310
0.00700

1720.
BDL
0.0100

120.

4.78
0.378

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

2.54
309.

339.

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

722.
2.58
0.00889
0.0239
0.00127

1120.
BDL
0.00350

107.

0.990
0.200

2.20
240.

950.
'DL
BDL

90.0

170.
0 .0300
'DL
'DL

26.0
'DL
.DL
0.170
7.10
.DL
4.50
0.00300
'DL

290.

98.0
0.00400
'DL
'DL
.DL

120.
0.0500
'DL
BDL

73.0
1. 90
BDL

75.0
0.00100
'DL
'DL
'DL
'DL
5.10

602.
1. 00
BDL

'DL
BDI.

Alkalinity as CaC03
D Arsenic
T Arsenic
o Bariumf

T Barium
Bicarbonate

T Boron
D Cadmium
T Cadmium

Calcium
T Carbon (Organic)

carbonate
Chloride
Chromium (Hexa)

T Chromium
D copperf
T Copper
T Cyanide

Oxygen (Dissolved)
Fecal Coliforms

(cols/lOO ml )
D Fluoride (B4.7-F)

Hardness (Total,
as Cac03)

Hardness
(nonc ar bona t e )

T Iron
o Lead
T Lead

Hagnes ium
T Manganese
T Mercury
T Nitrate Las N)

pH (pH units)
T Phosphorus (as p)

Potassium
D Selenium
T Selenium

Spe c I f ic Cond ,
(lJtl!cm)

D Silverf
T Silverf

Sodium
Sodium Adsorption

Ratio (no units)
Sulfate
Dissolved solida

(lBO·C)
Turbidity UTU)

D zinc
T zinc

Phenolics

Note: D'" Dissolved Fraction; T '" rotal Rec ove reb l.e ; -_ .. Data Not Available; BDL - Below Detection Lev e I

a Levels shown rounded to three significant figures.
b Ar Leona Department of Health Services f r om U.S. EPA STORET, 1981; period of record October 1968 - June 1981.

Arizona Department of Health Services from U.S. EPA STOREr, 1981; period of record December 1950 - ge p t cmbe r 1979.
d At Granite Reef Diversion Dam.
e Changes are relative to future wi thout ave r age values,
f Constituents with "below detection level" future without average v a Lues could not be used to ca Ic u Lat .. fu tur e with va Lues .
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TABLE I V- 25

WATER QUALITY IMPACTS
PLANS 6 . 7 . AND 9 - lllPACTS FROlI REGULATORY STORAGE AT WADDELL

(mg! l unle s s ot he r wi se noted )

f u t u r .. lI i thou t Concl 1ti.lll\fl~ Futur e ....it h Cc nd Lt Lens

W'>tt "r qualit y CAl' w..te r b HCMWCD#l W"t~ rC CAP Aqud uc t Weterd HCH'''CDU vaee r
.

(',on lat l t uOln t M1 n 1 ~UI'I ll"M roI.gC ~ ~ Ave r age ~ ~ t:hangp f ~ ChanK" ! ~ Chan ge f ;.; Clo ~ r\. ij e r

Al h lin ity .as ca COJ 96.0 11&. ISO. 140. 11 ~ _ 190. 129 . .. 1.(1 -< I 130 . - 45-0 - "D Ar..,ni c' 0.00400 O.OOloOD 0 .00400 0.00900 0 . 0100 0. 011 0 0 . 00/014 .. 0.00014 · 4 0. 0 04 20 0.0056 - 58, Arunic >DC 0 . 0028.. 0 .00500 O.OO'iOO 0.01l3 0 .01 &0 O.1I0JO~ .. 0.0002 S · • 11.00320 0. 0 11:11 "D Ini.h 'DC JDL >DC 0. 06 50 o.ono O.tJ.810, ' ad-" >DC 0. 135 0 . 500 <0 .1 00 <c. toc 0. 10 0 0. 1)/0 - 0 .001 - q 0.13/0 O . OJ~ l4
8ie. ro..n .. t .. 120 . u., In.

'r ...~ O.OSOO 0.1 ' 6 0 . 360 0 .0900 0. 16 5 0 .230 0. 195 - 0 .00 1 'I 0. 195 0 . 0 3 "u C."t. i ....lh '"' c.ceozee 0 .00100 <0 . 00300 <0 . 00 300 <0. 00 300 O. OOO}~ l .. O .OOOOb~ " 0 .000 378 0 . 01>2&2 - "r Cad_ i ",,11 '"' 0. 004 &2 0 . 01]0 <0.00100 <O . OOI ~O 0 .00100 O .OOIl~~ - 0 .0000 1 z 0. 00ll ~ 1 n.ouaer ..20 1
cerei" .. n.O 85 .6 100 . 39 .0 so.s 58 .0 84 .' c.e <l 811.4 aa. s ·"r Carb on (O:rgank) 1. 90 4 .55 14.0 2, 50 4. 10 5,20 "',5-4 - 0 .01 - <l 4 . 53 0 .43 · ID
Cu bonQte II UL 0 .0 288 4 .00
cere -tee n .D ~" . 5 140 . 32.0 36. 0 ./00 .0 93 . I - I .' n.~ 56 . s " 151
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TABLE IV- 26

WATER QUAL ITY IMPACTS
PLANS 6, 7 AND 9
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)

~lans 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 I, 6, 7, and 9 are considered
Insignificant, no mitigation measures are proposed for these plans .

The impacts of Plan 3 are judged to be Significant
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 are 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 plans, Reclamation recogni zes the need f or further studies to
develop more accurate data regarding water qual ity impacts of regulatory
storage.

Each regulatory storage reservoir should include 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 i rr igat i on operations . Monitoring both the inflow and outflow
will help to establish how the reservoir affects water quality and may provide
information on reservoir operations wh ich 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 sampling of the Agua Fria River inflow
and releRses 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
Wadde 11 Reservoir is not expected to exceed criteri a for agri cultura1 wa ter
use and no mitigation wou ld there be required.

More detai led studi es should a1so be conducted to
assess the combined (synergist ic) effects of reservoir water quality impacts.
It may also be necessary to establish a monthly sampling program to monitor
the SRP water qual ity 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 build-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 below.

(a) Plan 8

of Colorado River water.
existing reservoirs which

With Plan 8, there would be no reservoir storage
Risk of eutrophication was not determined for the

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 Jul y and August. The greatest amount of direct sunl ight
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 1ikely 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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