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V. LI ST OF PREPARERS

Major contributors to the environmental impact statement fo r the
CAP Regulatory Storage Div ision (Centra l Arizona Water Cont rol Study)
were as follows :

Under contract t o the Bureau of Reclamation, Dames &Moore and its
subcontractors, inc l uding Battelle Institute (Col umb us Division),
Archaeological Research Services Inc., and Arizona State University,
performed the environmental and socia l impact assessments for t he CAWCS
and conducted public involvemen t activities f romJuly 1979 t o December
1982. Dames &Moore, et al . , prepared drafts of the EIS pri or to
December 1982 .

The U. S. Bureau of Reclamation conducted CAWCS st udies of economic­
f inancial impacts and developed engineering designs and est ima tes for
the alternatives, as well as supervi si ng the work of all consultants.
Reclamat ion reviewed drafts of the EI S prepared by Dames &Moore, and
prepared the Draft EIS after the compl et ion of Dames &Moore' s contract
i n December 1982.

The U.S. Army Corps of Engineers conducted the hydro logy stud ies
for the CAWCS, developed analyses of flood damages and flood reduction
benefits, and conducted stud ies of nonstructural flood damage reduction
alternatives. The Corps did not participate in the preparation of the
EIS.

Individuals involved i n EI S preparation and review, or who
cont ributed substantia lly to preparation of supporting documents and
impact analyses, are li sted in Table V-I.
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J8IIe8 E. Ayres

Richard G. Bamaan

Jallee E. Burton

Thous G. Burbey

Glenn R. eas.

body a..nd leI'

Barbara A. Conrad

Joe Dixon

Debra A. Duerr

Bruce D. Ellis

Carol Erwin

Wendy Espeland

'Kenneth I. Evans

Pi ...

Archaeologica.l
Research Ser­
vices, Inc.

U.S. Bureau of
ReclauUon

Arizona Game &
Fish Departaent

U.S. Bureau of
Reelaaation

DaIlU , Hoore

u.s. Buteau of
Reclaaation

Dames &: Hoore

U.S. Aray Corp.
of Engineers

Dalles & Moore

U.s. Bureau of
Reel..ation

U.S. Buru;u of
Reclaaation

Consultant

Delle. & Moore

Table V-I

LIST OF PRBPARERS

4)1aUfleat1ona

M.A. Anthropology. 17 years experience, foraerly Arizona
State Historic Preservation Officer and Arizona State Nu8eua
naif.

B.S. Wildlife Biology. 10 years experience in natural
resource protection and wildlife Jl8nag~nt. Wildlife
Biologist.

B.S. Fisheries Biology, 6 years experience, Habitat
Evaluation Specialist.

B.S. Civil Engineering~ 21 yean experience in vater resource
planning and project operations.

B.S. Architectural Ingineering. 8 years experience, Project
Englneer~ P~E. .

B.S. Civil Engineering~ 4 years experience, Hydraulic
Engineer.

B.S. Zoology~ M.S. Botany, 7 year. experience, Certified.
Associate Ecologist, Ecologieal Society of America (ESA).

B.S. <4ological Engineering, M.S. Sanitary EngioeedDgt
12 years experience in planning and water resources

. develo...ee,

B.A.• Urban Affair., 7 yeare experience in enviroNlenul
pl.nnios, assea...ee, aad regulation.

I.A. Anthropology, 5 years experience, Eo.viros-.ntal
SpectaUst.

B.S. lnaineerina, 9 yean experience, Planner.

B.A.~ M.A. Socio101Y, Ph.D. cand.1clate Soeio1ol1. 4 y.ar.
experience in social nt.

B.S. Math...tics/Phy.ic8~ 10 year. experience in
1I8t80r01ogy.

·i

.~

Participation

A8sociate Principal
Investigator, Historic
Cultural Resources.

KEP tea. ...ber ,
Biology technical
reviewer.

HEP te&ll mellber.

Technical reviewer
for water quality and
water reecuecea ,

Principal Inve8tigator,
Acoustics.

Computer progr-..er for
water supply analysis.

Associate Principal
Investigator,
Biological Resources.

Corps of Engineers
Study Manager•

EIS Coordinator.

Technical review r ,

Te~ Leader for
non-structural
flood. control
analysis.

Principal Investigator,
Social Resources.

Principal Investigator,
Air <)laUty.
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Jame s W. Furlow

Jennif er Fowl er

Chris Gehlker

George J . Geise r

Don Gross

R. Jan Henley

Timothy J . Henley

Rick Johnson

Joseph J. Kreutz

St ephen V.
Magnussen

Ei l een Ma r rinan

Ri chard L. Haze

Bob Michaels

Larry D. Mor t on

Rachel Mo s t

Barbara H. Murphy

'1rm

Dames & Moo re

o,s, Fish &
Wi l dlife
Service

u.s. Burea u of
Reclamation

Dames & Moore

U.S. Amy Corps
of Engineers

Dames & Hoare

u.s . Bureau of
Reclamati on

U.S. Bureau of
Reclam.ation

U.S. Bureau of
Reclamation

U.5. Bureau of
Reclatfl8t i on

U. s. Army Corps
of Engineers

Dames & Moore

1). 5. &neau of
Reclamation

u.S. Bur ea u of
Reclamation

Arizona St a te
Universi ty

Dames & Moore

Table V-I (continued)

Q.lalifications

B.S., M.S . Geology , 16 years experience, Senior Geologis t .

B.S. Natu ral Resources Conse rv a t i on, . S. Wi ldlife Science .
S years experience . Fi sh & WildLife Biologist .

i
B.A. Economics , 9 years experience , Economis t.

B.S. Civil Engineering , 5 years experience i n water
resources engineering, P.E .

8 . 5 . Ci vil Engineer i ng , 10 year s ex pe rience in water
ceeoceces planning. EIT.

M. S. Resource Economics, 17 yeara experience in socio­
economic assessment.

B.S. Civil Engineering . 7 years experience . Civil Eng i neer,
P.E .

B. S~ Civil Engineering, 3 year s eKper ience , Ci vi l Engineer,
BIT.

B.S. Civil Engineering, 23 years ex per ience , Supervisory
Civi l Engineer, P.E.

B.S . Civi l Engineering, 21 ye ar s exper i ence i n water
resources planning.

B.A. Geogr aphy and Environmental Science , 5 year s experience,
Super viso ry OU t door Recr ea tion Pl anner.

H. S. Biology . 10 yea rs expe t ience, Senior Biologis t , certi­
f ied Senior Ecol ogist (ESA) , Cert i f i ed Wildlife Biologist
(Wi ldli fe Society ).

B.S. Fores try. H.S., Ph.D. Outdoor Recreat i on Planning ,
11 years experience, Natural Resource Special i st .

B.S . Enginee ring, 20 years experience. Civil Engineer .
Environmental Engineer .

B.A., M.A• • ph . D. candidate, An thro~ology, 6 ye ars experience ,
Assistant Dir ec to r . Office of Cul t uf al Resource Management.

B.A. Geology . 6 years ex perience, Cer tif i ed Pro f es 8ional
Geologica l Sci en t i st CA IPG) .

PartidpaUon

Principal Investigator,
Geology/SoBs.

REP tean. leader.

Princi pal Invest igator.
Economics.

Principal Investigator,
Water Quali ty .

Project Engineer for
f lood control.

Pr inci pal Investigator,
Future- Wi t hou t - t he- .
Proj ect.

CAWCS St udy Ma nager.

CAWCS Proj ec t Engineer .

Engineer for Pl ans
and Est iJnat es.

Technical and policy
revdewe r ,

Team Leader f or
recreat ion plann ing .

Pr incipal Inve s t igator,
Biological Resources ,
HKP t eam. member.

Techn i cal reviewer
fo r recreation.

Techni cal aoo
policy r~viewe r .

Associate Princi pal
Investiga t or . Pr ehistori c
Cultural Resources .

Assoc iate Princ ipal
In vesti ga tor, Geology!
SoiIa. .'
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Glen Rice Ariaou StU.

\hiverait,.
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Qualification.

I.A., M.A., Ph.b, AathropolDI', 10 ,ear. aKperience,
DireetDr Office of CUltural "aouree Manaae.eat .

Participation

Principal IQ~e.til.tort

Prebi.toric Cultural
I.e,ourua ..

Cynthi. A. aich80nd ~ttell.

lnatltute
M.c.a.p. City and Reaional PlaftDiaa. ·S ,oar. experience ia
environ.ental i~act .a.eaa.ent and recr.ation planniaa.

Principe I lnv.atia.tor,
Recr,utioa And Aeathetic••

Allen E. JoUe

~rtha A. Roselle

Deborah A. Saint

Carolyn M. stan

Harry s.ail

Larry SoehLiS

Lyle Stone

Natalie S. Waugh

Q!y Willion

Will Worthington

Terri Zalmleil

u.s. Bureau of
lecla.. tion

nu.e. , Hoore

U.S. Bureau of
gee Laaa t ion

Conaultant

P.atteUe
Institute

u.s. Foreat
Service. TOhto
National Fotut

Archaeological
Research Ser­
vice•• Inc .

Dame. (, Hoore

u.S. Bureau of
Reclamation

Con.ultant

u.s. Bureau of
lec:butioft

nu.ea , Moore

Ph:D: An thropololY. 8 yeAn experii!nce, Arcbaeoloaiat .

Ph.D. ~:a.ity Kaaaae.ent and Uucation , 12 ,.ear exper Ieece
in public participation .

B.A. Education, 10 yeara experiene~ in technical vritina.

".S . Natural Resource., H.C.i.P•• 9 y~ar. experiance, Laud
Vee Planner, Alep.

B.S. Fore.try, 24 yeara experience , Land••nd Mine~.l. Staff
Officer.

Fh.D. Anthropology, 17 year. expeTien~e in hi.to~ical

archaeoto8Y, Ptincipal of AlS, Inc.

B.A. Libe~.l Arta, M.A. ~Iliah, 6 year. cxp~rienc. i~

environmental reBulatory co.plianca a~d eultidi.ciplinary
environmental pLanning.

1.5. Civil Engineering, 3" yeara explitri,u\ce in public health
engineering.

K.A. Sociology, 2 y~ar. ~aperience in .o~ial a••e••~nt.

M.S. Civil Engineeriag, 20 yeara experience, Chief of D...
flanning Brancb, P.E.

·i

Technical rayievcr for
cultural reaourc~a.

CAves Public InyolYe-ent
Coordinator.

Technical reviewer for
aoci.l a••eaa.ent.

Technical Writer .

Principal laveatisator,
Land geecurcee ,

Tonto Naticnal foreat
Coordinator for
wildlife biology,
recreation, and
archaeolo,,,.

Princip.t;l lnve.tigator I

Hietoric Cultural
Beacuree••

Tecbnical revie~r for
air and water quality.

Ita.oci,te PrincitM-I
Inve.tiaator, Social
IeCO\lrcee ,

Policy reviewer .

technical [ditor .
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Abutment
That part of
constructed.

GLOSSARY

existing topography into wh ich the end of a dam i s

I-,

Acre-Foot
The quantity of water required to cover one acre of land to a depth of
one foot; equivalent to 43,560 cubic feet or 325,851 gallons (U. S. ).

Air Quality Sta ndards (Nat ional Ambient Air Qual ity Standards):

Primary - the maximum poll utant level s allowable to protect the publ i c
health with ap adequate ma rgin of safety.

Secondary - the maximum pollutant level s al lowable t o protect the public
welfare from any known or anticipated adver se effect.

Alluvium
General term for clay, s ilt , sand, gravel, or unconsol idat ed detrital
material deposited by a stream or other body of running water.

Ambient
Encompassipg or surrou nding.

Animal Unit Month (AUM)
The amount of forage necessary for sustenance of one cow or its
equivalent for a period of one month.

Artifact
An object (such as a tool or ornament) made or modified by huma n beings.

Artifact Scatter
A type of s i te characteri zed by sherds apd/or l ithics on thp surface and
no evidence of surface or subsurface architecture .

Baj ada
A nearl y fla t surface formed fro m conf luent all uv ia l fans along the base
of a mountain range.

Ball court
A l arge oval- shaped feature sur rounded by a berm which is usually
associ at ed with ceremonial act iviti es (may have been used as a dance
arena or fo r compe t i t i vp sport i ng events) .

Biotic Communi ty
An interrelated, compl ex aggregat ion of plant and animal popula tions
distributed primaril y accordi ng t o physi cal fac to rs in t he environment.

Bosque
A densely wooded area al ong a st ream or river.
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CFS (cfs)
Cubic feet per second. A unit of measure of the rate of liquid flow past
a given point equal to one cubic foot in one second.

Check Dams
Usually small dams located on tributaries to sl ow flowing water, allowing
for greater infiltration, temporary storage or to control erosion.

Concrete Gravity dam
A water retaining structure which derives its strength to hold back the
water because of the enormous weight of the dam itself.

Confluence
The point where two streams converge and unite.

Conservation Pool
In a reservoir, that part of the storage volume dedicated to storing
water for future use.

Conservation Storage
See conservation pool.

Dam Crest
The top of the dam.

Decibel (dB)
A unit for expressing the relative intensity of sounds on a scale from
zero for the average least perceptible sound to about 130 for the average
pain level.

Destroyed
As used in the context of the CAWCS for impacts to cultural resources,
the elimination of significant data values which characterize a site.

Drawdown
Lowering of the water level of a reservoir by releasing water from the
dam.

Ea rthfi 11 Dam .
A dam constructed of engineered soi 1s ; a typi ca1 earthfi 11 dam woul d have
several types of soil with different properties placed in "zones" within
the embankment.

Easements
An interest in land owned by another that entitles its holder to a
specific limited use.

Earth Fissures
Cracks in the alluvium of basins which have land subsidence due to large
water level declines.
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( Effect
An interpretation of the significance of the impact.

Energy Management
The operation of a system (in this case CAP) to maximize energy use when
energy is relatively inexpensive (during the winter or at night) and to
have excess energy available when demand (and price) is high.

Endangered Species
Any species determined by the U.S. Department of the Interior to be in
danger of exti ncti on throughout a11 or a s ignifi cant porti on of its
range.

Enhancement
To improve or make better than the existing condition~

Eutrophication
The process by which waters become enriched with an influx of nutrients
required for the growth of aquatic plants such as algae that are
important for fish and animal life.

Fl ood event
100-year-flood event - calculated by the U.S. Army Corps of Engineers to
be a flow of 215,000 cfs for the City of Phoenix.

200-year flood event - calculated by the U.S. Army Corps of Engineers to
be a flow of 275,000 cfs for the City of Phoenix.

Flood outlet
Large low level outlets designed to release flood waters at high
fl owrates.

Floodproofing
An adjustment to a building or its contents which is designed to stop the
inflow of water or to reduce the effects of water entry.

Flood plain
The relatively level land adjacent to a river channel which is covered by
water when the river overflows its banks at times of high water;
(200-year flood plain - the flood plain which is under water during a
200-year flood event).

Fluctuating pool
Water level between the typical year low and the typical year high pool
eleva t ions (as defi ned by prehi stori c cultu ra1 resources for the pu rpose
of this project).

Geomorphic
Pertaining to the surface features of the earth.

Gridded gardens (or waffle gardens)
A type of terrace system which was used to enhance agricultural
productivity.
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to size facilities for a new dam;
For CAWCS, the IDF equa1s the

Ground water
Water which is stored or moving between the soil particles below the
earth's surface. When all voids between the soil particles are filled
with water, the soil is saturated. The top surface of the saturated soil
is the water table.

Ground water recharge
Replenishing of ground water.

Hydropower
Power generated from the movement of water.

Head (hydraulic)
Energy which water has because of the depth or velocity of the water.

Infiltration
The movement of water or solution into soil or rock.

Inflow Design Flood (IDF)
A flood event used by design engineers
this is usually a very large flood.
maximum probable flood (MPF).

Impact
Measured change due to a project action; residual impacts are those
impacts which remain after mitigation.

Inactive pool
That part of the reservoir storage pool which is below the outlet works.

Less-than-annual pool
Water level between typical year high and Standard Project Flood (SPF);
term defined by prehistoric cultural resources for the purpose of this
project.

Levees
An embankment built to prevent overflow.

Lithi c
made of stone.

Low-level outlets
A water conveyance system designed to release water from behind a dam by
gravity flow from near the bottom of the reservoir.

Maximum annual recreation day
See recreation days.

Maximum Probable Flood (MPF)
Determined by hydrologic analyses. That flood which would result from
the most severe combination of critical meterological and hydrological
conditions that are reasonably possible in the region (also known as
PMF) .
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Maximum Storage Pool (MSP)
This represents the largest pool the reservoir would have when all space
dedicated for the storage of conservation water is full.

Microclimate
Localized climate influenced by land form, elevation and other local
environmental variables.

Minimum pool
This is the smallest pool a reservoir would have to meet specific
requirements. For instance, a certain minimum pool may be required to
support a fish population.

Mitigation
An action to reduce or eliminate an adverse impact.

Noise receptor
Residential, recreational, or other noise-sensitive land use.

Overdraft
Withdrawal of ground water in excess of replenishment.

Orogeny
The process of the formation of mountains.

Outlet works
A water conveyance facility designed to release water from behind a dam
by gravity flow without having the water flow over the top of the dam.

Perennial stream
A stream that flows at all times.

Permanent pool
Water level up to the typical year low pool (defined by prehistoric
cultural resources for the purpose of this project).

Petroglyphy
A carving or inscription on a rock.

Physiography
The study of the evolution of landforms.

Pithouse
A semi -subterranean brush house used as a permanent dwell ing.

Prime farmland
Classification of U.S. Soil
qual ity, growing season,
sustained high agricultural

Pueblo
A habitation site which
architecture.

Conservation Service for lands with
and moisture supply necessary to
fields by modern farming methods.

is characterized by above ground,
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Pumping/generating facility
A revers ible pump/turbine/motor/generator un it capable of pumping water
from one elevation t o a higher elevati on using t he motor t o drive the
pump. The unit can be operated i n the reverse with water pass ing through
to generate electricity. " .

Rapt or
A bird of prey, e.g. eagle, hawk, etc.

Recreation day
A recreation day consists of an individual engaging in a specific
activity for a significant period of time. The length of time is not
defined but should be of such duration to clearly establish that the
individual is participating in the specific activity by choice and the
activity is for recreational purposes. Max imum annual recreation days
are based on the carrying capacity of the resources and fac ilities as
well as the length of the recreati on season and the amount of recreation
use that occurs on weekends. Maximum annual recreation days represent
the capacity of the site without overcrowding. Only use at developed
sites and on reservoirs is considered; no dispersed recreation activities
are included.

Regulatory storage pool
That part of a reservoir allocated for the temporary storage of water so
that flows in the rest of the delivery system can be better regulated.

Reversible canal
A level open-channel capable of passing flow in either direction.

Replacement pool
That part of a reservoir allocated to provide storage similiar to the
storage which · was previously available.

Riparian
Associated with the banks of rivers or other stable water bodies.

Ri prap
Broken stones or boulders placed compactly or irregularly on dams,
levees, dikes, or similar embankments for protection of earth surfaces
against the action of waves or currents.

Right-of-way
The right of passage over another's land.

Riffle
A natural shallows in a stream or river bed over wh ich the water flows
swiftly and the water surface is broken in waves by obstructions wholly
or partly submerged.

Rookery
A communal nest site for birds.

( .

c

Safety of Dams (SOD)
1978 Recl amation Safety of Dams Act (P.L. 95-578).
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Salt loading
An increase in t he volume of salts in a basi n usually brought about by
i nt erbasi n transfer of water. Salt loading is most cri t ical in the plant
root zone and in any aquifers wh ich might be affected by the impor ted
salts.

Sediment pool
Tha t part of a reservoi r wh ich is al l ocated for t he st orage of deb r is and
sediment car ri ed by infl owing waters. Sediment may actual ly be deposited
at almost any po int i n the reservoi r and thi s reduces the amount of
storage volume available for water storage .

Servi ce out let
Outlet works designed to deliver water to designated users.

Sherd
A f ragment of a broken ceramic vess el.

Spillway
A conveyance fac ility which all ows for water to pass over or around an
obst ruction such as a dam . A gated spillway i s one whi ch can be cl osed
or opened; an ungated spillway is one whi ch is open al l the time.

Spillway surcharge space
The volume above the spi l lway crest occupied by floodwaters as reservoir
inf l ow exceeds outflow. This condi t ion causes the water surface to ris e
tempora r i ly.

Standa rd Proj ect Flood (SPF)
The f lood t hat may be expect ed f rom the most severe combina tion of
me t erologic and hydrol ogic conditi ons th at are considered reasonably
cha racte r is ti c of t he region.

Subsidence
A lowering of ground elevation as a result of excessive ground water
pumping, dewatering of sediments, ground movements due to earthquakes,
etc.

Surcharge pool ,
See ~ p i l l way surcharge space.

Terrace (agr i cul ture)
An ar t ifi cia l ri dge or embankment of earth built for the purpose of
conservi ng moi sture, control li ng runoff, or reduci ng erosion .

Threatened species
Any species likely to become endangered within the foreseeable future
throughout al l or a sign ificant port i on of its range.

Turbidity
The sta t e , condition, or qua lity of redu ced cl arity of a fl uid due t o t he
presence of suspended mat eri al in t he fl uid .
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Typical-year pool
Water level of a reservoir during a "typical year" of operation based
upon the Bureau of Reclamation computer model elevation - duration
curves. These pools (high and low) were devised for use in impact
assessment because they are representative of the way a reservoir could
reasonably be expected to fluctuate.

Water exchange
An institutional arrangement util izing physical facil ities where one
user's water is stored while his water needs are met by deliveries from a
second user and then the second user has water "credits" against this
first user; during a later period the second user may request that his
credited water be released from the first user's storage facilities and
delivered as required.

Water supply outlets
See service outlet.

Water yield
The volume of water which is available as a result of operations of a
water system.

Vi s itor-days
A measure of impact; one visitor day equals twelve hours of use of a
site.
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B. Description of Supporting Documents

The following briefly describes the contents of the EIS supporting
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Bureau of Reclamation, Arizona Projects Office, Phoenix.

334



1. Designs and Estimates

This document includes all calculations for the designs and
estimates used in making the November 1981 decision to choose Plan 6 as the
agency proposed action. It also contains supporting designs and estimates for
the draft environmental impact statement.

2. Plan Formulation

Thi s report documents the acti viti es undertaken in the CAWCS
which led to the selection of a proposed action. It includes study background
information, a description of the plan formulation process, a discussion of
the candidate plans formulated and studied during Stage III, and a display of
the proposed action (Plan 6).

3. New Waddell Sizing ·Study

Thi s report documents the acti viti es undertaken by the Bureau
to develop and evaluate options to determine which New Waddell Dam size would
be appropriate for feasibility design. The report contains a description of
alternatives, including costs, benefits, and environmental and social effects.
It also covers areas such as pump generator sizing, sediment distribution, and
pumped storage.

4. Recreation Planning

This document identifies the recreational planning processes
that were involved in the CAWCS Stage III work, the resulting conceptual plans
which were developed and the anticipated facil ity costs and recreation days
provided by each site. The document includes: a discussion of the Corps of
Engineer's and Bureau of Reclamation's planning efforts and potential impacts
of the plans; summaries of anticipated use by facilities and site; and a
discussion of the economic aspects of the recreational plans.

5. Safety of Dams

This document contains two sections, one covering the Salt
River dams and the other covering the Verde River dams. The report defines
the Safety of Dams problems foreseen and possible solutions.

6. Nonstructural Flood Damage Reduction

This report documents a study completed by the U.S Army Corps
of Engineers on nonstructural flood mitigation measures. It includes a
definition of the flood problem, possible nonstructural mitigation measures,
and an evaluation of these measures.

7. Economics - Financial

This report documents the economic analyses which occurred
during CAWCS Stage III. It includes analysis of flood control benefits, water
supply benefits, and hydropower benefits.
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8. Hydrology

This document presents th e hydrologic analysis of the Gila
River drainage basin for CAWCS. It also includes data on ~,ater requirements,
water rights, water quality and sedimen tation. A hydraulic analysis of the
Salt and Gila Rivers is also presented.

9. Social Impacts and Effects of CAWCS Plans

This report documents the soc ial impacts and effects of Stage
III plans, describes exist ing a~d fu ture conditions for the affected
populations, provides a summary of findings in the Social Well-Being (SWB)
Account, and describes the social assessment process in CAWCS. It also
provides a description of t he methodology used. for the social assessment .

10. Second level Environmental Inventory

This document is a working paper that provides an inventory of
envi ronmenta 1 resources in the CAWCS study area . The inventory describes
resources in biology, geology/soils, acoustics, water, alr, land use,
recreation, prehistoric and historic cultural rssources ; and visual quality.
This report is the result of extensive literature reviews and agency contacts
in all disciplines, and field studies in biology and cultural resources. The
data were developed for the purpose of assessing the impacts of alternative
plans.

11. Biological Assessment of Endangered Species

Th i s report documents effects of CAWCS plans on
Federal-designated threatened and endangered species in the CAWCS study area.
The species include bald eagle, Yuma clapper rail, peregrine fal con, Gila
topminnow, and Turk's head and Arizona hedgehog cacti.

12. Stage III Methodology for Environmental Quality Assessment

This document describes the met hodol ogy f or assessing impacts
to environmental quality in Stage III of the CAWCS. Impact assessment
measures and criteria f or determining effects are described for the foll owing
factors : biolog ica l resources, water quality, air quality, sound quality,
visual quality, l and qual ity , geological resources, cultural resources and
recreation.

13. Regional Future Without the Project

This document forecasts the most likely future conditions in
central Arizona without Central Arizona Project requlatory storage or flood
control along the Salt and Gila Rivers through the Phoeni x area. The purpose

- of this forecast is to provide a framework for assessing the impacts of
alternative plans.
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14. Summary and Evaluation of CAWCS Public Involvement Program

This report includes a summary and evaluation of public
involvement activities conducted in the CAWCS from January 1979 to October
1981. The report describes these activities, details the results of major
Stage I II pub1i c i nvo1vement efforts, and presents an eva1uati on of pub1i c
involvement activities from the perspective of CAWCS and participants in the
public involvement process.

15. Environmental 1m acts and Effects of Plans
7 Volumes and Appendices

These reports document the environmental impacts and effects of
CAWCS Stage III plans. They describe existing and future conditions for the
disciplines of biology, water quel i ty , air quality, sound quality, visual
quality, land quality, geology/soils, prehistoric and historic cultural
resources, and recreation. A separate appendix accompanies each plan.
Included in these are descriptive data, by plan component, for each
discipline.
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INf1EX

Access Roads (width) ........................................•........• 14
Adobe Dam.......••........•..............••.•................•........ 17
Adv i sory Council on His tori c Preserva t i on ..........................•. 194
Agua Fria River•.•.•................................ 2,8,40,43,64,111,230
Ak-Chin Indian Community 2
Alternatives (Definition)

Plan 1.......................................................• 12,18
Plan 2 12,13
Plan3•..............................•........................... 12
Plan 4.............................•........•................•... 12
Plan 5 .•.•.....•..•..••............•.............•.•.... ....•.... 12
Plan 6 12,13,56
Plan7 .......................•...•.•................•....•...•.•• 12
Plan 8 .•......•..•..................................•.•...•...... 12
Plan 9........•................•..•.................•...•........ 13
No Action Plan 16

Archeo1ogi ca 1 Research Servi ces 184,185
Arizona Department of Health Services 37 ,64,73
Arizona Game and Fish Department 60,61,80,91,99,129,130,148,266
Arizona Hedgehog Cactus ......•............................•........... 60
Arizona Projects Office 123 .
Arizona State Land Department ................•............ 77,112,115,252
Ari zona State Museum 183,184
Arizona, State of ....•....•..•.................................•.....• 17
Ari zona State Univers i ty 183,184
Arizona Statewide Comprehensive Outdoor Recreation Plan 64
Ashurst-Hayden Diversion Dam 17,58,72
Bald Eagle ...•.......... 58,60,61,78,80,91,99,101,111,138,143,144,145,147
Ba1d Eagl e Recovery Team...............•....•.....•.•................ 143
Bartlett Dam..............................•.•......•..•...•. 24,44,49,135
Bartlett Reservoir 23,84
Beardsley Canal 40,113
Beel ine Highway....•...........•...•...•.....•...........•.•... 29,35,120
Bell's Vireo 133
Black Hawk 58,80,101,133
Blasting 16
Blue Point Bridge•.•.............•...........•.................•.. 35,249
Buckeye 72,118,120,195,216,223,229,230
Buckskin Mountains Tunnel l
Bush Highway 35
Buttes Dam and Reservoi r .........•...•.•.....•.................... 1,8,17
Cave Buttes Dam.................•.............................•......• 17
CAWCS (Central Arizona Water Control Study)

Definition ...........................•.......................... l ,5
Methodology .............•.............. , 55,123 .
Pl anning 2,11,14,16,53,72
Purpose 5
Study Area 2,56,58,70,71,211,249

CAWCS-Governor's Advi sory Committee 12,53
Central Arizona ~Iater Conservation District ...................•.......53
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Chain Link Fencing ...••••••••••.••..••••.....•••••••..•••••..••••.•..• 14
Chalk Mountain •••••.•••••••.•••••••.....••••••.•••••••••. 78,80.85,87,145
Colorado River Basin Project Act•.••••••••..•••.•.••••••••••••.•••. 1,232
Colorado River Water•••••..•..••••••••••••••.••....••• 3,16,42.64,142.159
Conceptual Miti gati on 126,127,129-130.135.136,140.150
Confluence Dam 5.11,35.50
Council on Environmental Qual i ty {CEQ) 2
Dames and Moore 16,56,60,72
Desert Bighorn 61,91
Desert Pupfish 61
Desert Tortoise 61,80,91,101.111
Dust Suppression 16
E&R Center 123
Egrets 58.61 ,111
Endangered Speci es Act ••..•.•.••••••••.•..•.•••••••••••••.•.••••.•••• 266
Environmenta1 Inventory •.••••.••••• ·••••••.••..•.•.••••.•••••••••••••• 126
Environmental Protection Agency {EPA) .•.••••••••..•.••••• •.•.•• 64.73.242
Fish and Wildlife Coordination Act ••••••••..•••••••••••••••••.•.• 129.266
Flood Control District of Maricopa County 17.251
Flood Control, Phoenix Area 1,3.4
Florence Dam••••••••••••••••••••••..•••..••••.•••••••..••••••••••••••••8
Forest Service Habitat Rehabilitation Plan •.•••••••••••••.•• .•••••••• 130
Fort McDowell Mohave-Apache Indian Community •••• 2,12.35.37.53,71.104,105

130,179.197.201,202.247
Fountain Hills 76.109.243.249
Fred J. Weiler Greenbelt ; 117.147
Gila Bend Indian Community •....•.••.•••••.••....••••.•••••••••••..••••. 2
Gila River Indian Community ••..•••••..•.•.•••••.• 2.70.72,118.120.195,230
Gila Topminnow 60.61,91,111,143.147
Gillespie Dam............................................. •17.72,130,251
Glendale .................................. ....................... •76.250
Goldfield Estates ....................................... •109.243,249,252
Governor of Arizona 12.53
Granite Reef Aqueduct. .••••••••.••..•••..•••••.••••1,3,17.23,38.40.42.43
Granite Reef Diversion Dam•••.•••••••••••••.•••• 24.28.38,108.116.142,158
Great Blue Heron 80.133
Groundwater Recharge •••••.•.••..••••••••••••••..••.•.•••••••..•.••.••• ll
Habitat Evaluation Procedures {HEP) ••••••••••.•.••...••••••••••.. 127.266
Harris Hawk •••••••••.•••••.•••••••••••••••••••••••••••••.•..•••.••••• 133
Haul Roads {width) 14

for length. see individual plans
Hohokam 70.71 ,81.93 .102
Holly Acres ••.•.•••••••.••..•.•... 72.118,119,195,216.219,223.229,230,231
Hooker Dam••••••.•..••.•••••••....••..•••••.•..•••••.••••••••••..••• 1, 17
Indian Bend Wash 17
Inflow Design Flood (IDF) 13.14.16,128
Javelina •••••.•••..•.•.••••••••••••••••••••••••..•.•..••.•••.•••••.•.• 58
KA Ranch 18,72 .78 ,83 ,84 ,208 .211
Lake Havasu 62
Lake Pleasant •••••••••..•..•.•.•••.•..•.•8,40,64,138.140.142,164.184,252
Lake Pleasant Regional Park ..•••••••••..•••••.••.•••••••.••..••••.•... 40
Lime Creek 80.85.174
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Lower Colorado Regional Office 123
Lower Salt River Recreation Area ...........•.............. 61,147,148,175
Maricopa Association of Governments ..................•................ 62
~1aricopa Audubon Society 101,117
Maricopa County .•......•...•••...••••....•.........................•.. 77
Maricopa County Municipal Water Conservation District #1•....... 2,40,130

158,164
Maricopa County Parks and Recreation Department .....•...........•.... 178
Maximum Storage Pool 16
Mazatzal Wilderness Area ...••...••...•••••.....•......•..... 76,80,85,174
Mesa, City of 71,72,76,118,195,216,223,229,230,249
Modified Roosevelt Dam ....•.•.••••....•.•....•......•. 13,17,18,19,25,150
Modified Stewart Mountain Dam...•..............•.......•. 11,13,18,19,150
Morgan City Wash 40,133
National Ambient Air Quality Standards ~ 73
National Environmental Policy Act (NEPA) 1
National Register of Historic Places ....•••.••... 55,71,83,94,181,185,194
New River Dam 17
91st Avenue................•...........•.....•............ 17,117,130,251
North Bay Estates •...........•.............••........•..•.....•.•. 96,207
Office of Commissioner .•............•.....•.......................... 123
Orme A1terna t i ve Study...........•...........•.••.................... 184
Osprey 58,80,91,101,111
Paleo-Indian ..•..............••..•.............•...................... 70
Palo· Verde Nuclear Plant 130
Papago Indian Community · 2
Parker Dam............•.................. o ••••••• o •••••••••••••••••••• 62
Peoria, City of .76,249
Peregrine Falcon 60,61,111,143
Phoenix, City of ..••...••••. 2,17,37,71,72,76,118,]19,195,216,222,229,250
Pi cacho Reservoi r 60
Prime Farml and 76,245,247
Reclamation Safety of Dams Act 17,232
Relocation of Residents 18,196-210
Revegeta t ion ..............•........•..............•.•....•............ 14
Rio Salado Project .............•.......•..•.. 3,18,44,130,180,249,250,251
Rockhouse Farm.........................•.•........................ 95,207
Roosevel t Gardens East. 96,208
Roosevelt Lake ..............•..................••••••. 13,18,28,50,73,]40
Rooseve1t Lake Estates 96 ,207
Safety of Dams 1,3,4,8,11,16
Saguaro Lake 29,101,108,140
Salt-Gila Aqueduct 1,17,38
Salt River Flood Control ]3
Salt River Pima-Maricopa Indian Community •••.••.. 2,37,72,118,120,195,230
Salt River Project (SRP} 1,4,17,98,158
Santa Rosa Wash •......•.................•....•........•••..............8
Secretary of the Interior 12,13,53
Section 7 60,128,145
Sheep Bridge Crossing 83,174
Sky Harbor Airport 17,18,28,44,119,211,230,249,250,251,253
SRP Reregul ati on 11
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State His t oric Preservat i on Offi ce r . . • . .......... .. .... ........ .... •. 194
Stewa r t Mounta in Dam.. .•... .•..• ••.. 13 ,17, 18 , 28 ,29,30-35,39,44-46 ,7 1,135
Superst i t i on Mounta ins .. .• .. .• .• . . ..• .. • • . . •. .. . . • . . . . .. . .. . , . '" . 76,249
Tat Momoli kot Dam. : 8
Tempe , City of 71.72,76,118.119.130 , 216, 223, 229 , 230
Three Bar Wild life Area 61, 91,98,147
Tonto Nat i ona l Fores t 37 , 76, 78 .80,83 . 144 . 147 . 183 , 184 , 249 ,2 50 . 267.273
Tubing 69,102,176.177
Tucson Aq ueduct . . . . . . • . . . ... ... . . . . . ... . . ... . . . . . . . • . . . . . . . . . . . ... . • l, 17
Tul e Creek 111, 147
Turk' s Head Cactus ........ •. .... • .. .. • ......... .................. •• ..• 60
Uniform Relocation Assi sta nce and Land Acquisit ion Poli cies Act ..... . •14
U. S. Burea u of Land Ma nagement ( BLM ) ..... .... •........ ......• . • • • • •61.76
U. S. Bu reau of Reclamat i on. ........ .... .. ...• ..... l ,4 , 5 . 11, 12 ,13. 197. 253
U. S. Corps of Engi neers 19
U.S. Fish and Wildlife Servi ce .. • • • •• .. • .•. .. ..••. •60.61 .1 27,129,144 ,266
U.S. Forest Servi ce 18.61.76,80.130,144,174 .17 B
U.S. Geological Survey • .• • ..•.. • .• .•••. . .. . .•• . . .••. . . . . . .. • , . . •.• 64.169
Wadde 11 Dam............. ....•...•.. ........ ... ........ •... . . ... • • . • .. 2 ,8
Water Exchange ..........•........ •••. .. . .. ..•..................... .... 11
Water Qual tty 62.142 .160
Woundfi n ; 61
Yuma Clapper Rail 60.61,99,101,138,143,144 .147
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The Draft Environmental Impact Statement was prepared in part by
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