
TABLE IV-34 (Continued)

Condition

Area Level Factors (Continued)

(2) Public Utilities

N
N
>-'

(3) Communication

200-Year Flood
(275,000 cfs)

(Plan 8)

Damages totalling $6,400,000
to electrical transmission
towers and power lines;
repairs would take 2 months
to complete. No blackout
expected. $275,000 in
damages to sewage and waste
water treatment plants.
Damages to active landfills
cannot be quantified at the
present time.

Temporary delays in tele
phone service. Major delays
in delivery schedules of
newspaper, mail, and other
subscription services.

Flood Level of
157,000 cfs

(Plan 2)

Damages totalling approxi
mately $1,500,000 to elec
trical transmission towers
and power lines. Approxi
mately $80,000 in damages to
sewage and wastewater treat
ment plants (majority at
Buckeye Plant). Damages to
active landfills cannot be
quantified at the present
time.

No delays in delivery
schedules of newspapers,
mail, and other subscription
services. Temporary delays
in telephone service in
some areas. Damage costs
cannot be quantified at the
present time.

Impact

Substantial reduction of
damages to electrical
transmission towers and
power lines ($4,900,000).
Reduction of $195,000 in
damages to sewage and
wastewater treatment
plants. Substantial
reduction of damages to
active landfills.

Elimination of delays in
scheduled deliveries of
subscription services
(i.e., newspapers; mail,
etc.), due to reduction
of transportation dis
ruptions. Substantial
reduction in number of
telephone service
disruptions.



TABLE IV- 34 (Continued)

N
N
r'G

Condition

Area Level Factors (Continued)

(4) Business Community

(5) . Tourism

200-Year Flood
(275,000 cfs)

(Plan 8)

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

Short- and long-term losses
due to forced cancellations
of trips and adverse
publicity.

Flood Level of
157,000 cfs

(Plan 2)

Damages totalling $6,977,000.
Majority of damages to sand
and gravel operations.

No significant disruption
in tourist trade.

Impact

Reduction of $61,736,000
in damages to · business
community. Substantial
reduction of damages to
sand and gravel
operations.

Substantial reduction of
short- and long-term
losses due to cancella
tions of trips and
adverse publicity.

(6) Public Safety Civil defense warning system
fully activated. Emergency
aid required from outside of
metropolitan area. Emergency
costs of $1,109,000. Lack of
emergency personnel to carry
out all door-to-door warnings.

Civil defense warning sys
tem fully activated. Emer
gency costs in excess of
$505,ooo.(a) No aid required
from outside of metropolitan
area.

Reduction of approxi
mately $604,000 in costs
of emergency aid. Elim
ination of needed aid
from outside of the
Phoenix metropolitan
area.



TABLE IV- 3[, (Continued)

Condition

Area Level Factors (Continued)

200-Year Flood
(275,000 cfs)

(Plan 8)

Flood Level of
157,000 cfs

(Plan 2)
Impact

(7) Communities Inundated Mesa, Tempe, Phoenix, S~IC,·

eRIC, Buckeye, Holly Acres.
Breakdowns in established
informal support networks
and community cohesion for 7
communities.

PhoeniX, Holly Acres.
Breakdowns in established
informal support networks
and community cohesion for
2 communities (approxi
mateiy) 525 individuals.

Elimination of residen
tial property damage in
5 communit~es (Mesa, Temp'
Phoenix, SRPMIC. GRIC,
Buckeye); elimination of
damage for . approximately
46,035 individuals.
Damages continue to
occur in Phoenix(b) and
Holly Acres.

(8) Additional Land Use No additional land available
fo r development.

·2,248 acres available
for higher urban uses.
Value for year 2000 is
$66,026,000.

2,248 additional acres
available for higher
urban uses. Value for
year 2000 is $66,026,000 .



TABLE IV-35

FLOOD DAMAGE REDUCTION IMPACTS OF PLAN 9
CONTROL OF 200-YEAR FLOOD TO FLOW OF 215,000 CFS

Condition

Individual Level Factors

200-Year Flood
(275,000 cfs)

(Plan 8)

Flood Level of
215,000 cfs

(Plan 9)
Impact

(1)

(2)

Physical and Mental Health

Net Disaster Losses

Potential for inundation for
46,560 individuals in year
2000. High probability for
large numbers of flood
related deaths. Widespread
potential for physical
injuries and illness and
severe stress for inundated
flood victims. High levels
of disorganized (panic)
activity.

Projected $87,292,000 in
residential property damage
in year 2000; majority of
46,560 people directly
affected are in low-to-mod
erate income brackets.

Potential for inundation for
>525 individuals by the year
2000. Low probability for
large numbersof flood-related
deaths. Potential for phy
sical injury and severe
stress among >525 individ
uals. Moderate levels of
disorganized (panic)
activity.

Projected $18,954,000 in
residential property damages
by the year 2000. Majority
of >525 individuals directly
affected in low-to-moderate
income brackets. Majority
of >525 potential flood vic
tims required to obtain loans
or deplete personal savings
to make repairs to property.

Elimination of potential
for inundation for
approximately 46,035
individuals in year
2000. Moderate decrease
in probability for large
number of flood-related
deaths. Elimination of
potential for physical
injury and illness and
severe stress for 46,035
individuals. Substantial
reduction in potential
for disorganized (panic)
activity.

Reductions of projected
$81,608,000 in residen
tial property damage by
year 2000; majority of
directly affect individ
uals are in low-to-



TABLE IV-35 (Continued)

Condition
200-Year Flood

(275,000 cfs)
(Plan 8)

Flood Level of
-215,000 cfs

(Plan 9)
Impact

Individual Level Factors (Continued)

majority of inundated flood
victims required to obtain
loans or use personal sav
ings to make repairs to
property.

moderate income brackets.
Elimination of potential
for loans and depletion
of personal saving for
property repairs for
<46,035 individuals.

~ (3) Lifestyle Disruption
crt

Temporary lifestyle disrup
tion for 46,560 individuals
subject to inundation by
floodwaters. Long and de
bilitating cleanup for many
mont.hs , Lost work and
school time. Permanent
changes in lifestyle for
majority of 525 sequential
disaster victims in Holly
Acres.

Temporary lifestyle disrup
tion for >525 individuals.
Long and debilitating clean
up. Permanent changes in
lifestyle for many of >525
individuals, some of whom
are sequential disaster vic
tims. Lost work and school
time for >525 individuals.

Substantial reduction of
lifestyle disruption.
Elimination of disrup
tion for <46,035 indi
viduals. Elimination
of lost work and school
time for <46,035 indi
viduals.



TABLE IV-3~ (Continued)

N
N
0>

Condition

Area Level Factors

(1) Transportation Disruptions

Automobile

Air and Rail

200-Year Flood
( 275, 000 cf s )

(Plan 8)

Damages to roads and bridge s
projected to be $15,800, 000
by year 2000. 0-1 river
crossings operable. Trans
portation delay costs pro
jected to be $39,694,000 by
ye ar 2000. High levels of
stress experienced by area
motorists due to traffic
delays and hazardous driving
conditions . Many unable to
cross floodplain area.

Damages to airport facili
ties and railroad tracks and
yard proj ect ed to be
$7,021,000 by year 2000.
Major delays in a i r servi ce
for 2 da ys beyond peak flow.
Repairs would r equi r e 3
months to complete.
) $500 ,000 damage to airport
channel clearing project.

Flood Level of
215 , 000 cfs

(Plan 9)

Damages t o roads and bridge s
projected t o be $9 , 100 , 000
by year 2000 . Three r i ver
crossi ngs operabl e . Trans
por ta tion delay cost s pro
j ected t o be $36,6 93 ,000 by
year 2000. High levels of
s t ress experienced by area
motor i s ts due t o delays and
ha zar dous driving condit i ons .

No dama ges t o a i r and rail
transportation fac i l i t ies
pr ojected f or yea r "2000.
No delays i n ser vi c e.
) $500 , 000 damage to airport
channel clearing project .

Impact

Substantial reduction of
damages to bridges and
roads as a result of
flooding « $6 , 700 , 000) .
Substantial r eduction of
transportation delay
costs.

Elimination of $7,021,000
in damages to airport
facilities and railroad
tracks and ya r ds by year
2000. Elimination of
service disruptions.



TABLE IV~35 (Continued)

Condition

Area Level Factors (Continued)

( 2) Public Utilities

( 3 ) Communica t i on

200-Ye ar Flood
(275,000 cfs)

(Plan 8)

Damages totalling $6, 400, 000
to electrical transmission
towers and power lines;
repairs would take 2 months
to complete. No blackout
expected. $275,000 in
damages to sewage and wa ste
water treatment plants.
Damages to active landf ills
cannot be quantified a t the
present time.

Temporary delays in tele
phone service. Major delays
in delivery schedules of
newspaper, mail, and ot he r
subscription s e rvi ce s .

Flood Level of
215 ,000 cis

(Plan 9)

Damages t otalling approxi
mately $4,800,000 t o e lec
trical transmi s sion t owe r s
and power 1i nes; ') $135, OOO
in damages t o sewa ge and
wastewater t r eat ment plan t s.
Damages to active landf i l l s
nonquantif i ab1e at present
time.

Major delays i n del i very
schedul e s of newspaper s,
mail, and other s ubs c r ip
t i on services . Temporary
de l ays in t e l ephone s ervice
in Some areas. Unable t o
quanti f y damages at pres ent
t i me .

Impact

Reduction of damages to
elect r i cal transmi ssion
towe r s and power lines
($1,600 , 000) . Reduc tion
of <: $140,000 i n damages
t o sewa ge and wastewater
treatment plants. '
Potent ial r eduction of
damages to ac tive
l andfill s .

Mini mal reducti on , i n
delays in scheduled
deliveries of newspaper s,
mail and other subscr ip
tion servi ces; Pot ent i a l
slight reduction in
number of dis ruptions to
telephon e service .



TABLE IV-3 5 (Continued)

Condition

Are a Level Factors (Continued)

200-Year Flood
( 275, 000 cfs)

(Plan 8)

Flood Level of
215,000 cfs

(Pl an 9)
Impact

N
N
00

( 4 ) Business Community

(5 ) Tourism

Damages totalling
$68 ,713,000; combined
wi th both short and
l ong term r evenue losses
costs coul d be in excess
of $15 0 million.

Short- and long-term losses
due to f orced cancellations
of ttips and adverse
publicity.

Damages t otalling $2l ,76l ,000 . Reduc t i on of $46,952 ,000
Majorit y of damages t o sand in damages to business
and gravel operations. Los t community.
revenues due t o t r ansporta-
tion disruptions.

Shor t- term l os s e s due t o No i mpact.
forced cancella t i ons of
t r ips and a dverse publici t y .

(6) Public Safety Civil defense warning system
fully activated. Emergency
aid required from outside of
metropolitan area. Emergency
costs of $1 , 109, 000. Lack of
emergency personnel to carry
out all door-to-door warnings

Civi l def ense warning
s ystem f ul ly activated.
Emergency cos t s of approxi
mately $809 ,000 . No aid
required f r om out s i de of
met ropolitan areas .

Reduction of approxi
mately $300 , 000 in costs
of emergency aid. Elim
ination of needed aid
from outside of the
Phoenix metropolitan
area .



TABLE IV-35 (Continued)

Condition

Area Level Factors (Continued)

(7) Communities Inundated

200-Year Flood
(275,000 cfs)

(Plan 8)

Mesa, Tempe, Phoenix, SRPMIC,
GRIC, Buckeye, Holly Acres.
Breakdowns in established
informal support networks
and community cohesion for 7
communities.

Flood Level of
215,000 cis

(Plan 9)

Phoenix, Holly Acres.
Breakdowns in established
informal support networks
and community cohesion
for 2 communities ()525
individuals).

Impact

Elimination of residen
tial property damage in
5 communities (Mesa, Tempe
Phoenix, SRPMIC, GRIC,
Buckeye); elimination of
damage for approximately
<46,035 individuals.
Damages continue to
occur in Phoenix(b) and
Holly Acres.



2,400,000 for the year 2000. Under Plan 8, these people in the following
communities could be subjected to a flood of 275,QOO cfs:

200-YEAR INUNDATION AREA POPULATION IN FUTURE-WITHOUT

Community Population

Holly Acres Area 1,500
City of Mesa 16,000
City of Tempe 2,600
City of Phoenix 22,000
Salt River Pima-Maricopa Indian Community 360
Gila River Indian Community (Lehi) 300
Buckeye Area 3,800
Total projected 200-year inundation 46,560
area population (year 2000)

(3) Direct and Indirect Impacts of Plans 1, 3, 6, 7

Future social conditions with Plans 1, 3, 6, and 7
assume a flood control plan that would reduce a 200-year flood (275,000 cfs)
through the Phoenix metropolitan area to a flow of between 70,000 and 92,000
cfs. By controlling flows to between 70,000 cfs and 92,000 cfs, Plans 1, 3, 6
and 7 would eliminate the inundation and evacuation of Salt-Gila River
owns tream community residents with the possible exception of a few
individuals residing at Holly Acres. Additionally, NAW v!addell Dam would
provide incidental flood control on the Agua Fria River although no dedicated
flood control space would be provided. Benefits would include the elimination
of flooding for 46,460 of the 46,560 residents projected to be living in the
200-year flood plain in the year 2000. Fourteen of the 29 automobile river
crossings would remain open resulting in the elimination of major disruptions
to transportation.

The effects of Plans I, 3, 6 and 7 are considered a
Beneficial Flag because they reduce or virtually eliminate all of the flooding
problems affecting people living in the 200-year flood plain.

(4) Direct and Indirect Impacts of Plan 2

Future social
control plan that would reduce a
metropolitan area to a flow of 157,000

conditions with Plan 2 assume
200-year flood through the

cfs at Sky Harbor Airport.

a flood
Phoenix

Individuals residing in the following communities
wou 1d recei ve nearly total protect i on from inundati on with flows controlled
157,000 cfs.

City of Mesa
City of Tempe
Salt River Pima-Maricopa Indian Community
Gila River Indian Community
Buckeve (including the towns of Arlington,

Liberty and Palo Verde)
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Indi vidual s residing in t he City of Phoenix and t he
Holly Acres area would susta in at least some damage as a result of a f lood
measured at 157 ,000 cf s at t he airpor t :

Once construction of proposed new bridges is
compl et ed (see Plan B) , general tra nsportat ion di srupti ons and t he
accompany i ng esca 1at i ons in perso na1 stre ss proj ected for area res i dent s i n
t he event of floodi ng are not expect ed t o occur with f lows of 200,000 cf s or
unde r.

The ef fects of Plan 2 are consi dered Signifi cant
Benefic ial because most of the problems resul t i ng f rom f loodi ng tha t af fect
44 ,035 of the 44,560 people liv ing in the 200-year flood plain would be
reduced or eliminated. The impacts do not s ignificantly alte r the effects of
flooding on the residents l iv ing in the Holly Acres area.

(5) Direct and Indirect Impacts of Plan 9

Future soci a1
cont ro l plan tha t would reduce a
metropolitan area to a f low of 215,000

conditions wi th Plan 9 assume
200-year fl ood t hrough the

cfs at Sky Harbor Airport.

a fl ood
Phoeni x

Individuals residing in the fol lowi ng communi ties
would receive nearly t otal protection from inundat ion with flows controlled at
215,000 cfs.

City of Mesa
City of Tempe
Sal t Ri ver Pima-Mar icopa Indi an Community
Gi la Ri ver Indi an Communi ty
Buckeye ( i ncluding t he towns of Arlington,

Liber ty and Palo Verde )

Indiv iduals resid ing in t he City of Phoeni x and t he
Hol ly Acres area would sustain damage as a result of a f lood measured at
215 ,000 cfs at the airport. Only three ri ver crossings would remain open
resulting in signif i cant del ays i n transpo rt at ion and associated escalati ons.

The effect s of Plan
because problems from fl ood i ng ar e redu ced.
dama ges st il l occu r in Ho ll y Acre s, City
t ransportation delays .

9 are considered benefi ci al,
However , somewhat sig nifican t
of Phoeni x, and because of

Impacts and effect s of acti on pl ans are summarized in
Tables IV-32, IV-33 , IV- 34, and IV-35.

6. Economi cs

a . Types of Economic Impa cts

Impacts on national economi c develo pment are expressed as
changes in average annual cost and benefits over the l ife of the proj ect from
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a national income viewpoint. The degree of benefic ial effects from these
impacts is determined by the amount of net benefits re sulting from a plan .

The accounting framework used in the CAWCS studi es is
shown schematically i n Figure IV-2 . Costs include construction cont racts ,
design , engineering , and admin istration of the plans. Energy is a significant
component of the operat ion costs of al l plans except 2 and 8 because much of
the increased water supp ly developed by the plans must be pumped i nto Cent ra l
Ari zona f rom the Colorado Ri ver .

For th e purpose of t he analys is finan cing of the fea tures
was assumed to be from one source , the federa l t reasury . Under th i s
assumpti on funds wou l d be appropri ated under two authorizing acts , the
Reclamation Safety of Dams Act of 1978 and the Colorado River Basin Project
Act. Currently, efforts are bei ng made at the 1oca1 1eve1 to deve1np other
funding sources for the entire CAP, incl udi ng the Regul atory Storage Division
(see Appendi x B). This effort could change the actual source of funding.

Benefits include the major categories of regulatory
storage, flood control, and safety of dams corresponding to the major CAWCS
proj ect purposes. Recreat i on benef its are expressed as net loss or gain .

Regulatory st ora ge benefits include water supply,
hyd ropower , and powe r ma nagemen t benefits. Water supply benef i ts were
calcul ated separa te ly for irr i gat i on wa ter and munic i pal and i ndust ri al water .
Power managemen t benef i ts are di st i ngu i shed from hydropower be nefits. Power
management refers to benefit s derived from the abil ity to bette r manage CAP
pumping loads provided by some of the regulatory storage st ructure s .
Hydropower benef its are benef i t s derived from the insta llation of a powe rplan t
at a regul at ory s tora ge structure.

Flood cont rol benefits inc lude inundation reduction
benefits, which result from prevention of physical damages to structu res io
the flood plain as well as savings in costs associated with floodfighting,
closed businesses, transportation del ays, and eme rgency operati ons. Location
and intensification benefits of flood cont rol result f rom improved la nd use in
former fl ood prone areas .

For purposes of compari ng and i ll ustrating the effect s of
CAWCS plan feature s, SOD benef its were assumed t o be equal to the l east-cost
SOD sol ution .

b. Me t hodol ogy

Where possibl e, mar ket val ues were used to est imat e the
benef i t s and costs of the resources provided by the project as well as of the
resources used in construction and operat ion of th e project. For example,
construction costs were estimated using unit cost s obtained from bids at
current const ruct ion sites . However, all of the project outputs and many of
the project inputs are extra-market goods . Several al t ernat i ve meth ods exis t
for measuring the value of extra-market goods, and an attempt was made to
select the most appropriate me t hod for each type of project output . Desp ite
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the diversity of detail, all approaches adhere to a consistent general model.
The net benefits associated with any plan are the amount that a rerson would
be willing to pay if that person could not externalize benefits or costs.

Figure IV-3 is adapted from the Smith-Krutella framework
for cl assifying measurement benefi ts for extra-market goods. Within thi s
general framework, the major project outputs of flood control, SOD, water
supply, and power were measured using physical linkages. Behavioral linkages
were used to measure recreation gains and losses.

c. Direct and Indirect Impacts

(1) Cost

The total construction cost of each plan and the
total annual cost are shown on Table IV-36.

(2) Net Economic Benefits

The net economi c benefits for each CAWCS plan are
shown in Table IV-37. Net benefits are the dollar difference between annual
costs and annual benefits. Detail s of the determination of the values are
also discussed in Economics Supporting Document and Recrection Planning
Report, (USBR, 1982). All values are based on the 1982 price level. All are
annualized at 7-3/8 percent. Economic benefits by major category are shown in
Table IV-37.

(3) Impacts with Modified Roosevelt and ~odified Stewart
Mountain Dams in Plans

Table IV-36 shows differences in costs and benefits
between new and modified dams.

7. Other Impacts of Plans

a. Air Quality

(1) Types of Impacts to Air Quality

The primary impact on air quality will be dust
emissions, or TSP, from construction-related activities. The degree of impact
is a direct function of distcnce from the construction site(s). Other
miscellaneous air quality impacts are expected to have insignificant effects.
The exception may be incineration impacts which may have Significant Adverse
effects at times. The impacts of project actions on the ambient
concentrations of air pollutants other than TSP (non-methane hydrocarbons,
nitrogen dioxide, ozone and sulfur dioxide) were investigated during the
study. Both short and long-term impacts for all factors except TSP were found
to be negligible in all of the scenarios analyzed; therefore, this section
describes only construction-related TSP impacts of plans.
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YOU IV- 36

ECOIKIIIC COSTS UD JEIfEFITS f1I PLAJIS

)

Total Constructiotl.
Costa •1J ( $)

Total Annu.a1
Costa •c ($>

Tot al Annual
Bandits- (t)

.t I~oooaic

Beaditaa ($)

!!!!L!.
Cliff .. MOdified Roosevelt .. Modified Stewart Mouata in
clift .... Boouve1t + lie. Sta.rt Mountain.
cliff" lie. 1000evelt + Modified. Stewart Mountain
cliff .. Modified looaeveU ...v Stevart MGuntdn

~
Cl iff .. Modified Roosevelt .. }k)dif ied Ste.,art Mountain
Cl iff .. Modified aoo.evelt .. Rew Stewart Mountain

~
Confl uenc e .. cliff .. Modified Ioo.evdt .. Modified

Ste-rt Mountain
eon fluenee .. Cliff .. Mev RoOllevel t .. Mev Ste1flut

Kounta in
Conflue tM:e .. CUft .. New Ioonvelt .. Modified Stewart

Kounuirl.
Confluence" Cliff" Modified Rooa~elt .. N.v Ste..rt

Mountdn.

!.!.!!!..t
NeW' Wadd"ll .. Cliff .. Modified looaevelt .. Modlfled

'til"art Mountain
He. Wadden .. Cliff .. }lev gc eeev et r .. Mev Stewart

Mounta in
He. Waddell" cliff .... Roo.evelt .. Modified Ste.art

Hounu i n
Ne. W&dde ll .. Cliff" Modlfi.d loo••velt .. "-" Stewart

HouotaiD

~
Ne-v w.ddell .. Cliff" Modified Roouvelt .. Kodified

Stevart Mountain
New wad dell" Cliff .. Nev Roo.evel t .. Hew Ste.Art

KouatA in
Mew Waddell .. cliff .. lie", loo . ewe1t .. Modified Stewart
. Mountaln
Mew ....dde ll .. Cliff" Ma.1ifiedi Rooeeve1t .. Mev Stevart

Mounuin

f1!!!..!
New Waddell + Modified Roosevelt + Modlf1~ Stewart

Hounta in + Verde River Dams Modifications
New Waddell + ' New~ lloosevelt. ..: Hew Stewart

Mountain + verde River Dams Modifications
New Waddell + ~ev RoQseve1~ .+ Modifl,d Stevar~

Mountain + Verde River Dams Modifications
New Wadde l l + Medif ied Roollevd t .. He";' Ste~rt

Mountain + Verde liver Dams flbdificatioDB

694,940,000
814,230.000
188 .340,000
180 .830 . 000

541,570.000
627.460-. 000

1.116,250.000

1.295.540.000

1.202.140.000

978 ,430, 000

1.157,720.000

1.071.830.000

1.064.320.000

978.430, 000

1.157.1.20.000

931.790.000

1.025,190.000

1.017,680, 000

}8.060,OOO 81 . 587. 000 23 ,527.000
71.300,000 81 . 587 . 000 10,281.000
64.960.000 81.581.000 16,627.000
64.400.000 81.587.000 17.187.000

41.870.000 50.711.000 8 .840,000
48.210.000 50.711.000 2•.)01.000

93.970.000 119.217 .000 2.5,301.000

10' ,200.000 119.271.000 U,017.000

100.860.000 119,277 . 000 11.417 .000

100. )10.000 119.217.000 11.'''.000

82 , 710.000 166.837~OOO 8'.127.000

95.940.000 166, 837,000 70.896.000

89.600.000 166.837,000 77 .237,000

89.050.000 166,831.000 17.717.000

82 .710.000 160 .707.000 77 .997 .000

95.940,000 160,701,000 64.167.000

89 ,600,000 160 ,101.000 11.107 ,000

89 , 0 50 . 000 160.101.000 71.657,000

76.030,000 143,089.000 67,0.59.000

89.260,000 1'3 .089.000 53,829.000

82.920.000 143,089.000 60.169,000

82,360, 000 143, 089.000 60.729,000

·Colt. and benefits ar e . hown in J&n~ry 1982 dollars . Annua l eq~iYa ler.l5 are caleu1 4l~d a~ 1 ' / 8: . ~~I t uf pl~n8 would be
a l l oc alotd ~n& .evenl fundine aour ee. ; fo r thit aM. y.il tve . curee. eeee a " UlIl tc'd: R.echution Sa fe t y of Da.. k t and
Colorado l iver a..in Project Aet.

b lnc1udu in teres t du dnS con. t r uc::tion (IIlC).
c l nclu de. operat i on... intenance . aad replace-ent. COl t l (OK&R) .
d Pl an Z ( l i ft i t ed con. t r uct i on ) inc 1ude a on l y . o4 ificat ion. t o Roos eve l t DR. whi ch may b ot required fo r da n lafet y.
Source: Econ~ics Su2eo r t i pi Docu.eat, USBR. 1982.
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Tab le Iv- 37

ECONOMIC BE NEFI TS OF PLANS8

Plan 8
CAWCS No Ac t i on

Fac t or s/Meas ures (Future Wi thout Project ) Plan I Plan 2 Pl an 3 Pl an 6 PLan 7 Pl an 9

~ula tory Storage Benefit s 0

Po~er Management 0 0 18, 640 ,000 72,640. 000 72, 640, 000 72, 640 , 000

Hydr opo wer 0 0 3,9 10, 000 7,820 ,000 7.820 , 000 7 ,820 ,000

Wate r Sup ply 9.4 10,000 1,31 0,000 15 ,1 30, 000 12,900, 000 6 . 770 , 000 10, 738, 000

Tot a l Regu la to r y Storage Benefits 9 ,4 10 , 000 1,310, 000 37 , 680 , 000 93, 360,000 87 ,230 , 000 91 , 248 . 000

Fl ood Cont rol Bene f i t s 0

Inundati on Reduction 10,587 ,0 00 5 ,368,000 10, 587 , 000 10, 587,000 10 ,587,000 4 ,861 ,000

Locat ion and 16, 460 , 000 4,873 , 000 16, 460, 000 16,460 , 000 16 , 460 , 000 3 , 249 , 000
In t ens i fi cation

N

"" 27 ,047,000 10, 241, 000 27 ,047 ,000 27, 047 ,000 27,047,000"" Tot a l Flood Con t ro l Benefits 8,110 ,000

Sa fdy of nams Benefits 0 39 .220 ,000 39, 220 , 000 39 ,220,000 39,220 ,000 39, 220 ,000 39 ,220 , 000

Recr ea t ion Benefi t s 0 5,91 0,000 0 15,330,000 7,210 ,000 7, 210,000 4 , 511 ,000

Tot a l Annu 31 Bene f it 0 81 ,587 , 000 50,771,000 119 , 277,000 166,8 37, 000 160 , 707,000 143. 089 , 000

aSh own i n Ja nuar y 1982 dollars .

SOURCE: Ec onom1Cs -Suppor t i ng- -iJo-cu-me n t ;-u1fBR.-T982. Plan 9 est:1mated on compa rable bas i s .



It should be noted that all the impacts and effects
described below are of short-to-moderate duration, lasting only as long as
construction activities.

(2) Direct and Indirect Impacts

(a) Plan 8

The future-w ithout conditions for ambient TSP at
the affected site areas are shown in Table IV-38. The information presented
for the period 1981 to 2000 is an estimate of the overall trend from the
beginning of the period to the end.

TABLE IV-38
FUTURE-WITHOUT CONDITION

TOTAL SUSPENDED PARTICULATESa

1981-2000

)

Site Area

(est. ann. geometric
mean concentrations

in ug/m3 )

50 - 75
35 - 60
35 - 60
50 - 75
40 - 65

Stewart Mountain
Cliff
New Roosevelt
Confluence
New Waddell
Downstream

Country Club to 35th Avenue 100 - 140
91st Avenue to Gillespie Dam 60 - 75

dFederal and State annual geometric mean standard is 75 microgram per cubic
meter (ug/m3).

Within the general Phoen ix metropolitan area the
Federal primary and Sta~ annual geometric mean TSP standard of 75 micrograms
per cub ic meter (ug/m) is often exceeded . With controls, the annua l
geometric mean is expect ed to decrease from 1981 through 1985 and t hen
increase gradually through 2000. It is assumed t hat planned cont rol measures
will result in the regional attainmen t and maint enance of standa rds af t er
2000 . TSP concentrations in the region out si de the metropol itan area will
li kely remain near or below the Federal primary and State annual geometric
mean standard during the entire period of 1981 through 2000.

(b) Plans 1 and 2

With regard to the Cl iff site, any points of
public access within 1/2 mile of construc t ion s ite~ may have increases in
ambient TSP concentrations of aPJ3roximately 55 ug/m. Beyond 1/2 mile the
impact should be less than 55 ug /m •
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Within approximately l/4-mile of the
construction areas at the New Roosevelt site, public access areaj may have
increases in ambient TSP concentrations of about 50 uq/m due to
construction activity. At3distances greater than 1-1/2 miles the increases
should be less than 35 uglm .

Within about 1/2 mile of the Stewart Mountain
construction site, areas of pub13ic access may have increases in ambient TSP
concentrations of about 25 uq/m or more due to construction activitY.3' At
di stances greater than 1 mile , the increases should be 1ess than 15 uglm .

(c) Plan 3

Impacts related to TSP would.be the same as for
Plans 1 and 2 with the additi on of impacts from Confl uence Dam. At the
Confluence site, public access areas within approximately 1-1/2 miles of
constru~ion areas may have increases in ambient TSP concentrations of 30 to
70 uq/m due to constructjon activity. Beyond 1-1/2 miles the increases
should be less than 30 uglm .

(d) Plans 6, 7, and 9

Impacts related to TSP would be the same as for
Plans 1 and 2 with the addition of impacts from New Waddell Dam construction.
At the New Waddell site, public access areas within approximately l/2-mile of
constru~ion areas may have increases in ambient TSP concentrations of 25 to
70 uq/m due to constructjon activity. Beyond 1-1/2 miles the increases
should be less than 25 uglm .

(3) Mitigation

The effect of air quality impacts is considered
Significant Adverse for all plans. Effects may be reduced to Insignificant if
mitigation measures in the form of dust suppression are applied. Dust
suppression may be accomplished through the use of any or all of the
following: paving, chemical stabilization, watering, speed control; covering,
vegetation, gravelling unsurfaced roads, and wind breaks.

(4) Residual Impacts

The only residual TSP impacts that are expected to
result from plan implementation are those related to increased vehicular
activity in excess of the existing condition. Such impacts would be secondary
TSP impacts that cannot be quantified at this time.

(5) Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Construction impacts for a modified dam at Roosevelt
or Stewart Mountain would be the same; no long-term impacts have been
identified for either option.
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b. Aesthetics

(1) Types of Impacts to Visual Quality

Visual quality impacts include project-related
changes in t he nat ural character of the landscape, and changes in te rms of
viewer sensit iv ity and opportuni ty to enjoy the scenic qual i ties of the area.

Types of visual impacts t o the natural environment
that may occur with t he const ruct i on or modificat ion of a dam i ncl ude t he
partial loss of a stream and high-quality riparian vegetati on of ten associ ated
with streams, the creation of a la ke or t he enl argement of an exist i ng lake ,
and, i n the case of new dam construct i on , the intrusi on of a maj or st ructure
i nt o t he natu ral landscape. As shown in Table IV-39, five measures were used
t o assess visua1 qual i ty impacts on the natu ra1 envi ronment: I) acres of
high-quality r iparian vegetation lost or gained , 2) miles of fl owing water
lost, 3) acres of flat water gained, 4) acres of land exposed by rese rvoir
drawdown, and 5) visual intrus ion of maj or new st ructures.

Viewer sensi t ivity and opportunity t o enjoy t he
scenic qualities of an area may be diminished or enhanced by projec t acti ons.
To measure the scenic .qual ities of a site areas as they would be interpreted
by viewers, Visual Interpretive Zones were developed and mapped. Vi sual
Interpretive Zones classify the natural landscape into three zones: VI
(distinctive), V2 (average), and V3 (undistinguished). Adverse changes in the
natural landscape may cause a shift from higher to lower quality Visual
Interpretive Zones in an area . l.i kewi se, benefi ci a1 alternat i on of the
natural envi ronment may cause a shift from lower to higher qual i ty Vis ual
Interpretive Zones .

(2) Di rect and Indirect Impacts

(a) Plan 8

Within the aggregated si te areas, over half of
the visua l resources are of average quali ty (V2) , approximate ly 30 percent are
of disti nctive (vI) quality and less t han 20 percent are of undisti nguised
(V3 ) quality. The vi sual quality of t he natu ral l andscape in t he s ite areas
i s no t antic i pated to change si gnif icantl y from t he existi ng condition. .
Visual Interpret ive Zones, as shown in Table IV-40, are expecte d t o rema i n
essentially unchanged in t he f uture wi thout t he project.

Vis ual resources at t he C1iff site area are
pri mari ly average (V2) and undistingu i shed (V3) . Thi s is due, i n part, to t he
presence of Horseshoe Reservoir , which is oft en severely drawn down exposing
unvegeta t ed sl opes. However , bel ow Horse shoe Dam, along the Verde Ri ver ,
hi gh-qual i ty r i pari an vegeta t i on i s found .
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Table IV-39

VISUAL QUALITY IMPACTS OF PLANS ON TIlE NATURAL ENVIRONMENT

HIGH QUALITY
RIPARIAN MAJOR NEW

VEGETATION FLOWING WATER FLAT WATER DRAWDOWN STRUCTURES
(acres) (miles) (acres) (acres) (number)

PLAN 1
CLIFF - 700 - 3.0 + 683 + 884 0
ROOSEVELT - 230 0 0 0 0

PLAN 2
CLIFF - 690 + 1.0 0 0 0
ROOSEVELT - 210 0 0 0 0

N
W
'-'> PLAN 3

CONFLUENCE -2,400 -17.2 +5,320 +5,201 +l
CLIFF - 700 + 1 77 156 0
ROOSEVELT - 230 0 0 0 0

PLAN 6
CLIFF - 700 + 1 77 - 156 0
ROOSEVELT - 230 0 0 0 0
NEW WADDELL - 210 0 +4,299 +6,142 0

PLAN 7
CLIFF - 700 - 2.0 + 796 24 0
ROOSEVELT - 230 0 0 0 0
NEW WADDELL - 210 0 +4,299 +6,142 0

PLAN 9
VERDE RIVER DA.'lS- 310 0 0 0 0
ROOSEVELT - 230 0 0 0 0
NEW WADDELL - 210 0 +4,299 +6,142 0



TABLE IV-40
ACREAGE OF VISUAL INTERPRETIVE ZONES IN FUTURE WITHOUT PROJECT

VQZ5 VQZ2 ~QZ3 TOTAL
Cliff 13,1 0 1"7;428 2 ,192 52,790
(Verde River Dams) (14,905) (36,913) (24,052) (75,090)
Roosevelt 23,973 50,396 6,601 80,970
Confluence 25,443 35,466 9,491 70,400
New Waddell 16,590 24,490 0 41,080
Aggregate 79,176 127,780 38,284 245,240

Visual resources at Roosevelt are primarily
distinctive (VI) and average (V2). Although frequently drawn down leaving
unvegetated slopes, Roosevelt Lake is the dominant visual resource in the site
area. Flowing into Roosevelt Lake are Tonto Creek and the Salt River.
Riparian vegetation along these two streams is composed of high-quality
cottonwoods, willows and mesquite.

The Confluence site area is the only area where
the natural environment has not been significantly altered by a dam. Abundant
in riparian vegetation along their banks, the Salt and Verde Rivers meander
for a tota 1 of 34 mil es to thei r confl uence. The site a rea is composed
primarily of VI (distinctive) and V2 (average) visual resources.

Upper and Lower Lake Pleasant dominate the
natural landscape at the New Waddell site area. Although frequently drawn
down exposing unvegetated slopes, Uppe r Lake Pleasant has many interesting
coves and inlets along its shores. Very little high quality riparian
vegetation and no perennial streams are found at New Waddell. The area is
primarily composed of distinctive (VI) and average (V2) visual quality
resources: no V3 (undistinguished) visual resources exist within the site
area .

(b) Plan 1

Plan 1 would have an overall insignificant
effect on visual resources in the site areas. Adverse changes in visual
resources at individual site areas include the loss of high-quality riparian
vegetation at Cl iff and Roosevelt, and the loss of flowing water and an
increase in drawdown at Cliff. Beneficial visual changes include an increase
in flat water surface acres at Cliff. Some changes in Visual Interpretive
Zones from higher qual ity visual resources to lower qual ity resources is
proj ect ed at the Cliff site; no change in Visual Interpretative Zones is
expected to occur at Roosevelt . -

240

)

)



)

(c) Plan 2

With Plan 2 the net impact on visual qual ity
resources is anticipated to be insignificant. At individual site areas,
adverse visual changes include the loss of high quality riparian vegetation at
both Cliff and Roosevelt. Beneficial changes include an increase in flowing
water at Cliff. Because the overall effect of Plan 2 on visual resources is
projected to be insignificant, changes in Visual Interpretive Zones would not
occur at either Cliff or Roosevelt site areas.

(d) Plan 3

The implementation of Plan 3 would result in an
overall significant adverse effect on visual qual ity resources in the study
region, due primarily to the creation of a new reservoir with a large drawdown
at the Confluence site. Although the increase in flat water associated with
the new reservoir is a beneficial visual change, the accompanying dam
structure, loss of flowing water and increase in drawdown has an overriding
adverse impact on visual resources. Other adverse changes in visual resources
associated with this plan include a loss of high-quality vegetation at Cliff,
Roosevelt and Confluence, and a decrease in flat water at Cliff. Beneficial
changes include a decrease in drawdown at the Cliff site. With the
implementation of this plan, Visual Interpretative Zones at the Confluence
site would shift from higher quality visual resources to those of lower
quality. Visual Interpretative Zones at C1 iff and Roosevelt would not change.

(e) Plan 6

With the implementation of Plan 6, the net
impact on visual quality resources would be insignificant. At individual site
areas adverse changes in visual resources include a loss of high quality
riparian vegetation at C1 iff, Roosevelt, and New Waddell, a decrease in flat
water acres at Cliff; and an increase in drawdown at New Waddell. Beneficial
changes include an increase in water surface acres at New Waddell; an increase
in flowing water at Cliff, and a decrease in drawdown at Cliff. No changes in
Visual Interpretative Zones is anticipated for any site area with the
implementation of this plan.

(f) Plan 7

The implementation of Plan 7 would result in an
insignificant effect on visual quality resources. At individual site areas,
adverse changes on visual resources would include the loss of high quality
riparian vegetation at Cliff, Roosevelt, and New Waddell; a loss of flowing
water at Cliff and an increase in drawdown at New Waddell. Beneficial visual
changes include an increase in flat water surface acres at Cliff and New
Waddell and a decrease in drawdown at Cliff. No changos in Visual
Interpretative Zones is anticipated with the implementation of Plan 7.
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(g) Plan 9

With the implementation of Plan 9, the net
impact on visual quality resources would be insignificant. At individual site
areas adverse changes in vi sua1 resources include a loss of hi gh qua 1ity
riparian vegetation at Roosevelt, and New Waddell, and an increase in drawdown
at New Waddell. Beneficial changes include an increase in water surface acres
at New Waddell. No changes in Visual Interpretative Zones are anticipated for
any site area with the implementation of this plan.

(3) Mitigation

The overall impact of Plan 3 on visual quality
includes adverse impacts on flowing stream, loss of riparian vegetation, and
drawdown, especially at the Confluence area. These impacts, to a large
degree, cannot be mitigated. Tree planting is not effective when a const ant
water level cannot be maintained. No mi t i gat ion is required for Plans 1, 2,
6,7and9.

(4) Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Construction impacts for a modified dam at Roosevelt
or Stewart Mountain would be the same as the new dam option except
construction activities for a modified dam would be shorter in duration and
require less area. Operational impacts would be the same at Roosevelt or
Stewart Mountain because lake elevations, size, and changes in visual quality
zones would be identical for a new structure or modified dam. Therefore,
there is no significant difference in impact at either location for visual
quality.

c. Noise

(1) Types of Impacts to Noise

Noise impacts are described as const ruct i on or
short-term impacts, and operational or long-term impacts. Impacts are
measured by decibel (dB) changes in the ambient day-night sound level (Ld ) at
each of the affected site areas . The EPA has suqgested an annual L ofnless
than 55 dB as being requisite to protect publ ic' health and welfarg~ Recent
EPA strategy calls for a short-term goal in which the L should not exceed 65
dB in residential and recreational areas or other outdo8P areas in which quiet
is the basis of use.

Impact analysis has been restricted to
noise-sensitive areas where potential impacts would occur. For example, only
those areas where existing sound levels are . below a L of 65 dB and whi ch
would experience an increase in the ambient Ld exceedin9f 10 dB due t o project
construction or operations have been asse ssed. n
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Construction activities at each of the dam sites will
generally occur in open areas and away from noise-sensitive receptors (people
or wildlife affected by noise), although some cases of noise impact may occur.

(2) Direct and Indirect Impacts

(a) Plan 8

Little or no change in the Cliff site ambient
sound envi ronment is expected by the year 2000. Day-ni ght sound 1eve1s are
expected to remain below 55dB.

At the Roosevelt site area, developed
recreational facilities and new facilities will generally be anticipated to
result in increases in the day-night sound level to between 55 and 65 dB. The
L would comply with the EPA's short-term goals for residential and
n8~se-sensitive recreational areas.

At the Confluence site, continued growth in
population f n the communities of Fountain Hills, Fort McDowell, Rio Verde, and
Goldfield Estates will cause an increase in the ambient sound levels to
between 35 and 70 dB. Most noise-sensitive receptors will continue to
experi ence Lrln below 65 dB; however, the number of res idents experi enci ng
sound levels ~etween 55 and 65 dB will increase significantly.

)

Little or no change
environment at the New Waddell site is expected.
are expected to remain below 55 dB.

(b) Plans 1 and 2

in the ambient sound quality
The day-night sound levels

Construction activities at Cl iff Dam are
anticipated to result in insignificant noise impacts with the relocation of
recreational facilities and residents near the existing Horseshoe Dam prior to
constructi on. Upon compl etion of construction, no si gnifi cant change from
existing or future-without sound levels is anticipated. Day-night sound
levels would remain below 55 dB.

Construction activities at Roosevelt Dam and
borrow pits would occur and within less than 1/4-mile of the community of
Roosevelt. The sound levels anticipated during construction at these two
sites could be as high as 71 dB during peak periods of construction. Upon
completion of construction, no significant change from future-without sound
levels is anticipated.

Construction activities at the Stewart Mountain
Dam are anticipated to result in insignificant noise impacts with the
relocation of the nearest noise sensitive receptors prior to construction.
Upon completion of construction, no significant change from existing or
future-without sound levels is anticipated.
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localized temporary increases in
during construction. The effect

summary, Plans 1 and 2 would result in
noise levels at the Cliff and Roosevelt sites
of these impacts is considered Insignificant.

result in
significant

(c) Plan 3

In Plan 3 impacts at C1 iff and Roosevelt are
combined with impacts at the Confluence site.

Construction activities for the Confluence Dam
would occur away from local receptors and would therefore
insignificant norse impacts. Upon completion of construction no
change from future-without conditions is anticipated.

The effect of these impacts is considered
Insignificant.

(d) Plans 6,7, and 9

In Plans 6, 7, and 9 construction noise impacts
in the area of the New Waddell Dam would be insignificant.

Upon completion of construction, no significant
change from existing sound levels is anticipated due to the minimal
development within the primary or secondary acoustical study areas. Day-night
sound levels would remain below 55 dB.

The effect of these impacts is considered
Insignificant.

(3) Mitigation

Because of the generally insignificant effect of
noise associated with CAWCS plans, no mitigation is recommended.

(4) Residual Impacts

There are no residual impacts since no mitigation is
proposed.

(5) Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Construction impacts for a modified dam at Roosevelt
or Stewart Mountain would be the same as the new dam option except
construction activities for a modified dam would be shorter in duration and
requi re 1ess area. Operationa1 impacts wou1 d be the same at Roosevelt or
Stewart Mountain for a new structure or modified dam. Therefore, there is no
significant difference in noise impact at either location.
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d. Geology/Soils

(1) Types of Impacts to Geology/Soils

Impacts of CAWCS plans on geology and soils focus on
mi nera 1 resources, primarily sand and gravel, and on prime fa rm1 and. Impacts
to mineral resources were measured in terms of surface acres enhanced by
reduced flood levels or lost as a result of acquisition and inundation.

, Impact s to prime farm1 and were measured by acres lost for construction and
operation of a plan.

(2) Direct and Indirect Impacts

(a) Plan 8

With' Plan 8, the future-without condition
assumes that mining of sand and gravel in the Verde-Salt-Gila channel area
will occur on approximately 570 surface acres on ' the Fort McDowell Indian
Community and on portions of approximately 17,725 surface acres within the
Salt-Gila River channel (primarily on the Salt River Indian Community, in the
Salt River channel, and along the Gila River). In these areas, mining is
expected 'to occur where suitable material is found, where mining is compatible
with surrounding land use, and near areas where the greatest urban development
is anticipated.

Mining of sand and gravel within the study area
is anticipated to yield nearly 22 million short tons for the year 2000.
Approximately 19 million short tons were extracted in 1980 (CAWCS, Regional
Future Without the Project).

Prime fa rm1 and by the yea r 2000 is expected to
include approximately 16,385 acres in affected areas: 15,065 acres in the
downstream area, 130 acres in the Cliff site area, 1,120 acres in the
Confluence site area, and 70 acres in the New Waddell site area.

Within the CAWCS study area, there are an
estimated 620,000 acres of prime farmland (1980 value). By the year 2000 it
is projected that there will be approximately 589,000 acres. In general,
there will be an increase i n prime farmland acreage on the Indian reservations
and a decrease on non-Indian lands, primarily as a result of urban growth.

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

Plans I, 2, 3, 6,7, and 9 have impacts on the
sand and gravel deposits in the Verde-Salt-Gi1a Rivers area. Nearly all of
the 18,295 surface acres of known and potentia 1 sa nd and gravel resource is
currently subject to losses from major flooding. Plan 9 does not eliminate
losses due to major flooding. The impacts and effects of alternative plans
are summarized in Table IV-4I.

Adverse impacts to prime fa rmland resul t from
loss of acreage during construction and/or operation of a project. Downstream
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Table IV-4l

IMPACTS TO SAND AND GRAVEL
DEPOSITS ON VERDE, SALT, AND GILA RIVERS

)

Plan Impact/Mitigation
Effect

Unmitigated/Mitigated

1

2

3,120 surface acres enhanced by reduced Significsnt Beneficial/

flood levels; 15,175 surface acres unaf- Significant Beneficial

fected by proj ect , No mitigation necessary.

1,350 surface acres enhanced by reduced Significant Beneficial/

flood levels; 16,945 surface acres unaf- Significant Beneficial

fected by project. No mitigation necessary.

3

6,7

9

3,120 surface acres enhanced by reduced

flood levels; 190 surface acres acquired

for project; 14,985 surface acres unaffected

by project. Mitigation plan negates loss of

190 surface acres.

3,120 surface acres enhanced by reduced

flood levels; 15,175 surface acres unaf-

fected by project. No mitigation necessary.

o acres enhanc ed by reduced f l ood levels .

18,295 a cr es unaffected by project.

No mitigation necessary.
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Significant Beneficial

Significant Beneficial/

Significant Beneficial

Ins i gnificant/

Ins ignifi cant
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impacts to prime farml and were not eval uated because of the uncert ai nty of
l and use changes as a result of increased flood cont rol . The end result of
th is protec t ion may be the convers i on of agricultural lands to industri al,
commercial , or recreational uses . Table IV-42 shows the impacts and effects
of plans to pri me farmland .

(3) Mitioation

In Plan 3, approx imately 190 sur face acres of known
and potential sand and gravel depos its on t he Fort McDowe ll India n Commun ity
would be acqui red f or t he proj ect and inunda ted during operat ion. A
mit igati on pol icy whi ch would all ow mining operati ons t o cont i nue beyond the
limits of the

Conf l uence maximum storage pool would reduce l oss of on- si te resources from 33
percent to 27 percent. Increasing sand and gravel production capabi liti es at
the Fort McDowell India n Communi ty may requi re Federal ass i stance for
equi pment , market devel opment, and othe r related i tems .

Histor icall y the re has not been a policy for
mitigation of environmental losses of prime f arml and . However, on-site l osses
could be minimized if additi ona l acreage of prime farmland were brought into
agricultural production as a repl acement for the acreage lost. With Plans 1,
2, 6, and 7 on-site mitigati on of prime farmland l osses is not possible. With
Plan 3, some prime farmland acreage loss could be prevented if a policy was
established allowing acreage outs i de the Confluence ma ximum st orage pool to
remain under agricultural production.

(4) Residual Impacts

Unmitigatable losses of pr ime farmland occur at t he
Cliff site (130 acres) and at the Confl uence site (350 acres) . . Loss at Cl i f f
is a residual impact of all pla ns. Loss at Confl uence site occurs in Plan 3.

(5 ) Impa ct s wi th Modifi ed Roosevelt and Modified Stewart
Mountain Da ms in Plans

Impact s woul d be t he same for fl ew or Mod i f i ed
Roosevel t or Stewar t Mount ai n because lake eleva t ions, size, storage
allocations, and l evel of flood cont rol wou l d be ident ic al f or a new st ruct ure
or modi f ied dam. Therefo re, t here i s no signi fic ant difference in impa ct at
either l ocation for geology/so il s.

e. La nd Re sources

(1 ) Types of Impacts to I.and Resources

The 1and reso urce analys i s f ocuses on two factors:
impacts on adjacent l and res ources (l and use compat ib il ity) , and impacts of
potentia l secondary development oppor t unit ies and i ndu ced l and use changes of
regional s igni f ic ance ( l and use conversi on s ). Complex s i t e-s peci fic
landownershi p and insti tu ti onal decis ions and agreements will be required on ce
the preferred pla n has been selec t ed and detailed engi neer ing plans have been
completed.
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Plan

1,2

3

6,7

9

Table IV-42

IMPACTS TO PRIME FARMLAND

Impact/Mitigation

130 acres of prime farmland at Cliff site

acquired for project. On site mitigation

is not possible.

850 acres of prime farmland acquired for

project (130 acres at Cliff site, 720 acres

at Confluence site). On site mitigation at

Cliff site not possible. Mitigation at

Confluence site could reduce loss of 720

acres to 350 acres; mitigation of total

loss is not possible.

130 acres of prime farmland at Cliff site

acquired for project. On site mitigation

is not possible. Prime farmland acreage

within New Waddell site area boundary is

not affected by the project.

No prime farmland affected by

project.
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Significant Adverse/

Significant Adverse

Significant Adverse/

Significant Adverse

Significant Adverse/

Significant Adverse

Insignificant/

Insignificant
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(2) Direct and Indirect Impacts

(a) Plan 8

The CAWCS no-action alternative, Plan 8, will
not provide any addi tional i ncrement of flood protection to areas wi th in t he
Agua Fria, Verde and Salt/Gila River floodpla ins, and thus will 1imit or
prohibit the impl ement ati on of proposed plans such as the

Rio Salado Development District; Sky Harbor International Airport Expansion,
and the Maricopa County Flood Control District channel maintenance program.

As the Phoeni x met ropol itan area expands ,
considerable development will li kely occur on presently vacant lands and
agricultura l l ands l ocated ou t s ide of t he 100-year flood plain . However, the
la nd use pat t erns of the Gila River ·f100d plain below the Salt/Gil a confluence
will most likely remain essentiall y as agricultura l/conservat ion open space
areas, with devel opment opportun ities generally prohib ited by possib le f lood
fl ows f rom t he Salt and .Gil a Ri vers and thei r uncontrolled tribut ar i es .

The predominantl y open space desert charac
teri st ics of t he Cl iff area are expected to be ma intained i n t he future given
pres ent Fore st Servic e land management. pla ns and polic ies. Additionally,
l ands along the Verde River cor r i dor immedia tely north of the exi sting Sheep
Bridge near Hot' Springs have been determined to meet criteria for possible
Congressional desi gnat.ion as a wild and scenic river. Th rough the Tonto
Nation al Forest the Verde flo od plain is likely to continue to remain as an
open space are a pr i ma r i ly used for recrea ti onal, conservat ion, and l ives tock
grazi ng purposes (Forest Servi ce, Tonto Nat ional Forest) .

Roosevel t La ke is the largest water body i n the
CAWCS st udy area . The recreationa l facil i t i es at Roosevelt La ke are expected
t o increasingly serve regi ona l recreati onal demands.

Devel opment s which are expected to occur in t he
Confluence area incl ude t he continued development of the Fountai n Hill s , Rio
Verde, and Goldfield Estates urban areas; the const ruct ion of some addit ional
Forest Service recrea tional f acil iti es and upg rading of access rout es near t he
Bl ue Point Bri dge on the Lower Sal t Ri ver ; and, the development of
approximately 5,000 acres of irrigated agri cultura1 1ands and the
establ i shment of sand and gravel mining operations at five. locations on the
Fort McDowell Indian Community. The Salt River Indian Community also ha s
conceptual plans for conmerc i el recreat i on devel opme nts extending from t he
Confluence site t o sout h of Granite Reef Divers i on Dam . The presently
unincorporat ed are a immediatel y sout h of the t onto National Forest between
Granite Reef Diver si on Dam and the Supers titi on Mounta ins is li kely t o be
urbanized as part of t he City of Me sa.

Severa l publ i c- and pri vat e-sector plans have
been proposed wit hi n t he Lake Pleasant vici ni ty . Such plans i ncl ude Stat e
acqu i siti on of sel ect ed ELM lands wi th event ual di sposi ti on pla nned t o pr i vate
developers; Ci ty of Peor ia annexation of St at e trust l ands f or fut ure
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development; and, the Cities of Phoenix and Glendale are considering
alternative locations for a new water treatment plant to deliver CAP municipal
and industrial water. Residential and electronic/engineering industrial
development are also being considered in the Lake Pleasant vicinity.

(b) Plan 1

Land use compatability assessments for the
alternative action plans are based on four major assumptions:

Land areas encompassed within the surcharge
space at the reservoirs will be managed as open space with natural habitat
land cover;

All construction-related sites will be
completely reclaimed as stated in the plan descriptions;

Present Congressional, Forest Service, Indian
and local governmental land management and conservation policies will remaip
relatively unchanged for national forests, Indian reservations and regional
parks through the next century; and

Any future developments on adjacent private
lands will be planned and implemented in accordance with contemporary zoning
and environmental regulations so as to minimize the formation of any potential
incompatible land use patterns.

The implementation of Plan 1 would likely result
in only insignificant modifications to the existing land use compatibility of
parcels located adjacent to the maximum storage pools. Jl.lmost all of the
parcels adjacent to the proposed reservoirs are classified as mostly
compatible open space desert rangelands within the Tonto National Forest. The
effect of Plan 1 on land use compatability is considered Insignificant.

No significant use conversions are expected as a
result of Cl iff, Roosevelt and Stewart Mounta i n Dams because these are are
almost exclusively public lands located within the Tonto National Forest.

Plan 1 would reduce flood flows 1n the Salt
River significantly. The 100 year flood, for instance, would be reduced from
215,000 cfs to 55,000 cfs at Sky Harbor International Airport. This flood
protection would eliminate the flooding of 6219 acres of l and, then by
creating many opportunities for land conversions and redevelopment of adjacent
parcels along the Salt River corridor through the cities of Mesa, Tempe, and
Phoenix. These changes in land use would be governed by local zoning
ordinances, and would be influenced by an increase in the value of land.

For the past decade local governments have
supported a plan for the development of the Salt River corridor known as "Rio
Salado". The Rio Salado Development District (RSDD) was established by the
State Legislature to formulate a master plan for the development of the area.
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A draft of the master plan is currently being considered by the RSDD. It
-f ncludes a continuous regional park, and intensive development of its banks
for industry, housing, recreation, tourism, cultural and educational uses.
One of several obstacles to implementation of the Rio Salado concept is that
the area is prone to flooding. Other obstacles are that the RSDD lacks
authority to levy taxes, lacks the power of current domain, lacks the
authority to zone or regulate land use, and lacks the funds required for
implementation.

The flood protection afforded by Plan 1 would
remove one of the obstacles to Rio Salado implementation. If flood protection
is not provi ded by the Federa1 Government, 1oca1 government is expected to
explore the feasibility of implementing its own plan. Although Rio Salado
might be influenced by the implementation of this plan it cannot be
established that Rio Salado will necessarily follow the implementation of Plan
1, or it will be precluded if flood control is not provided by the Federal
Government.

At Sky Harbor International Airport the
1,IOO-foot reconstruction of the eastern part of the southern runway destroyed
during the three recent floods was completed in November 1983. Plan I would
provi de adequate permanent flood protecti on requi red for the reconstructed
runway (City of Phoenix).

Also at Sky Harbor, the concept of constructing
a third g,OOO-foot parallel runway requiring the relocation or channelization
of a segment of the Salt River has been proposed.

None of the CAWCS alternative plans would create
additional land development/land conversion opportunities in flood plain areas
downstream of the Salt/Gil a confl uence nor woul d they provi de an adequate
level of permanent flood protection to preclude the need for Maricopa County
Flood Control District to develop and maintain a cleared (from phreatophytic
vegetati on) and graded 1 ,OOO-foot-wi de corri dor with i n the floodway of the
Salt and Gila Rivers from 9Ist Avenue to Gillespie Dam (Maricopa County Flood
Control District, Fish and Wildlife Service).

The effects of land use conversion impacts have
been assessed as Significant Beneficial for Plan 1.

(c) Plan 2

The land resources impacts of Plan 2 are the
same as Plar 1, with the following exceptions for land conversions.

Plan 2 is a limited structural plan, and would
provide flood control of the IOO-year event to 157,000 cfs, rather than 55,000
cfs, at Sky Harbor Airport; thereby protecting approximately 2,248 acres of
land located in the present flood plain. Implementation of Plan 2 would not
enhance development opportunities in the vicinity of any of the proposed dam
sites.
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An Insignificant effects value has been assigned
to identified land conversion impacts of Plan 2.

(d) Plan 3

Land resources impacts of Plan 3 are the same as
Plan 1 with the addition of impacts at the Confluence site.

At the Confluence site some adjacent residential
parcels would periodically overlook reservoir drawdown areas. Also, new
recreational facilities could complement the planned Goldfield Estates
Residential Community. Overall, the effect of land use compatability impacts
of Plan 3 is considered Insignificant.

Under Plan 3, the Confluen~e Oam and Reservoir
would necessitate the acquisition of approximately 9,460 acres of Fort
McDowell and Salt River Indian reservation lands and would preclude the
planned development of irrigated agricultural lands and planned sand and
gravel mining operations on the Fort McDowell Indian Community.

On privately owned lands, the anticipated rate
of urban development could be slightly accelerated. Also, some limited urban
development could potentially occur on approximately 1,200 acres of adjacent
State trust lands. In total, the effect of land use conversions in Plan 3 is
considered Insignificant.

(e) Plan 6

The impacts of Plan 6 are the same as Plan 1,
with the following additions.

Implementation of Plan 6 ·may permit or
accelerate urbanization of the northern and western sectors of the greater
Phoenix metropolitan area. This is because of a locat ional advantage offered
by storage of CAP water intended for municipal and industrial purposes at the
New Waddell site instead of storage at the Confluence site.

Implementation of the proposed larger New
Waddell Dam and Lake Pleasant Reservoir under Plan 6 would necess i tate the
acquisition of approximately 1,350 acres of privately owned lands, 400 acres
of BLM National Resource Lands, and 2,050 acres of Arizona State Land
Department trust lands.

Also, under .Plan . 6 no land conversion
opportunities are likely within the 35-mile segment of the Agua Fria River
flood plain between the existing Waddell Dam and the Agua Fria/Gila River
confluence because the New Waddell Dam would provide only incidental
additional downstream flood protection.

Overall, the effect of Plan 6 for land use
conversions is considered Significant Beneficial.
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(f) Plan 7

Plan 7 is the same as Plan 6 except that it
would provide approximately 30,000 af of water per year of water for the Rio
Salado Development District. Because of this, the effect of Plan 7 for land
use conversions is considered a Beneficial Flag.

(g) Plan 9

The land resources impacts of Plan g are the
same as Plan 1, with the following exceptions for land conversions.

Plan 9 would provide flood control of the
IOO-year event to 170,000 cfs, rather than 55,000 cfs, at Sky Harbor Airport;
thereby protecting approximately 2,000 acres of land located in the present
flood plain. Implementation of" Plan g would not enhance development
opportunities in the vicinity of any of the proposed dam sites.

An insignificant effects value has been assigned
to identified land conversion impacts of Plan 9.

(3) Mitiaation

Because of the genera lly ins i gnifi cant and/or
beneficial effects of CAWCS plans, no mitigation is recommended.

(4) Residual Impacts

There are no residual impacts since no mitigation is
proposed.

(5) Impacts with Modified Roosevelt and Modified Stewart
Mountain Dams in Plans

Impacts would be the same at Roosevelt or Stewart
Mountain because lake elevations, size, storage allocation, and land use and
ownership would be identical for a new structure or modified dam. Therefore,
there is no significant difference in impact. at. either location for land
resources.

8. Summary of Impacts

The impacts of the alt.ernative plans are summarized for
significant. resources (biological resources, water quality, recreation,
cultural resources, social resources, and economics) in Table IV-43
(environmental impacts), Table IV-44 (social impacts), and Table IV-45
(economic impacts).

C. Mit.igCltion Plan for the Proposed Action (Plan 6)

Reclamation is committed to either minimize or eliminate the
adverse impacts caused by the proposed action. The mitigation plan specifies
the measures adopted by Reclamation at this time. However, specific features
may be adjusted to accommodate changes incurred during project implementation.
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Tabl. IV-43

SlIHHARY OF ENVIRONMENTAL IKPACTS AND EFFECTS OF PLANS

Plan 8
CAwes No Action

Pactors/Measures ( Fut ur e Without Project ) Pl an 1 Plan 2 Plan 3 Plan 6 Plan 1 Plan ~

BI OLOGICAL R.ESOURCES

Threa tened /Endangered
Pl ant s and Wildlife

Loss of ac r es of pr e- +3 00 -440 - 430 -1 ,030 -440 -440 - 170
{erred habitat in (2.260 acres in site
t ypical yea r ( bal d areas)
eagle in all plans
and Yumll c l apper
rail in Plan 3)

Number of bal d eagle 0 0 2 3 0
breeding a rea. with (5 breeding areas in
disrupted produc- site areas . of which
t lvity 8S a result 3 moat productive
of 1 088 of s t r eaa are at Confluence ; 6
ailes ( s ee Perennial breeding areas in
St rea m/Ri ve rine <:AWeS area ; 13
Communi t i es fa ctor) breeding areas in

southwestern U. S.)

Conce pt ua l Establish None proposed EstabUsh Section 7 rea son- Estab lbh None proposed
N Mitigation 230 acres 370 ac ru able and prudent 280 acres
en alternatives wil l~ preferred preferred preferred

habitat habitat be implemented habi t a t

Typical Year Unmitiga t ed/ SA/I I AF/AP SA/I SAIl I
Mitigated Effect

R1parian/W~tland Biot.ic.
COllllllUnlt1es

Lo • • or gain of high -2,260 ( 9 , 970 acre. -930 -900 - 3, 330 -1. 140 - 1.140 -740
qua lit.y habit.at in in site areas)
typical y~ar

Lo•• or ga i n of 1",,- -90 ( 1. 940 ae re s ~20 +860 +1 ,0 40 +1, 030 +1,020 +740
qualit.y habitat In in Bite areas)
t ypi cal y~ar

Total loss or ga i n of - 2,350 (11.910 acres -510 "'0 -2. 290 - 110 - 120 0
acree of habitat in in sit.e areu )
t ypical yen

Conceptual Establish Establillh EnabUah Establish Establish Est ablish
Mitigation 480 .acres of 790 ac l'~s of 1. 060 acrea of 1, 060 ac res of 1.060 acres of 120 acr es of

high qua li t y hi gh qualit.y high qualit y high qua lity high qualit y high quall t y
habi t a t habitat habitat. habita t habitat habitat

Typical Year Unaitigated / SA/SA SA/SA M /M SA/I SA/ SA 1/1
M1t.1g&t~d Effect ( on high
quality ha bi t at )



TablelV-43 (Continued)

Factors/Measures

BIOLOGICAL RESOURCES Cont'd

Perennial Stream!
Riverine Communities

Loss of miles of
perennial stream in
typical year

Change in flow
characteristics
of Salt and Verde
Rivers

Conceptual
Mitigation

Plan 8
CAWCS No Action

(Future Without Project)

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

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

Plan 1

-3

No change

None proposed

"Plan 2

+1

No change

None proposed

Plan 3

-16

No change

Stream. losses
not mitigatable

Plan 6

+1

No change

None proposed

Plan 7

-2

Guaranteed
minimum flows
of 200 cfs
in Salt and
Verde

None proposed

Plan 9

o

No change

None Proposed

Typical Year Unmitigated!
Mitigated Effect

N

~ Reservoir Aquatic
Communities

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

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

I

+400

I

-360

AF!AF

+3,080

I

+1,900

s.

+3.690

I

Gain of guaranteed
minimum pccIf e )

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

o o +1 minimum
pool at
Confluence

+1 minimum
pool at New
Waddell

+2 minimum 0
pools at Cliff and
New Waddell

Drawdown rates greater
than 2 inches/day
during spawning
season

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

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

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

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

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

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

4.7 in/day
at New
Wadde:Ll

Conceptual
Mitigation

None proposed None proposed Reduction in drawdown rates to 2 in/day during
spawning season

Typical Year Unmitigated/
Mitigated Effect

I I SA!SB SA!SB SA!BY SA/SB



Plan 8
CAWCS No Action

Factors/Measures (Future Without Project)

WATER QUALITY

Constituents

Plan 1

Table IV-43 (Continued)

Plan 2 Plan 3 Plan 6 Plan 7 Plan 9

CAP water in local Average of 70,000 No change Annual average of 845*000 at of SRP Annual average of 25,000 af
systems at locations af of SRP" (Verde from surface water mixed with 250,000 af of MCKWCD#1 surface water
add times chosen River) water future- of CAP water at Confluence site. 30- aixed with 701,800 af of
by users. Local exchanged w/eAP without 35% of SRP water treated for K&I use. CAP water at Waddell site.
surface water each year. condition. None of the MCMWCD#! water
sources maintain Comparison of Changes in Average Verde treated for M&I uses.
quality independent Water Sourcesa River Concentrationsa Changes in Average HeMMeD'1
of CAP influence. (""il) (mg! 1) Concentrations·
CAP water known to Verde CAP Co 42.5 to 61.4 (+44%) (mg/l)
have high levels of Co 42.5 85.6 o Cd 0.001506 to 0.00100(-36%) Co 50.8 to 64.4 (+66%)
dissolved organics D Cd 0.00156 (0.000286 TCd 0.00619 to 0.00550(-11%) D Cd (0.00300 to 0.OOO378{-87%)

T Cd 0.00619 <0.00462 T Fe 0.192 to 0.178 (-7%) T Cd <0.00150 to 0.00451 (+20l%)
T Fe 0.192 0.159 Hard 212. to 268. (+26%) T F. 2.04 to 0.223 (-89%)

Hard 212. 339. N. 30.4 to 64.0 (+111%) Hard 215. to 335. (+56%)
Na 30.5 107. D Ph 0.00300 to 0.00232{-23%) Na 37.8 to 105. (+178%)

D Ph 0.00300 0.00J44 T Ph 0.0714 to 0.0580 (-19%) DPh 0.00200 to 0.00146 (-27%)
TPh 0.0714 0.0408 D Se O.OODnOto 0.00174{+l32%) TPh 0.00425 to 0.0396 (+832%)
D S. 0.000750 (0.00300 T S. 0.000600to 0.00156{+l60%) DSo (0.00100 to 0.00293 (+193%)

N T Se 0.000600 <0.00279 504 52.9 to 165. (+212%) T S. <0.00100 to 0.00213 (+173%)~
m S04 52.9 309. TDS 314. to 493. (+57%) S04 85.0 to 301. (+254%)

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

After-exchange ..ximua
concentrations reach
new highs for numerous
constituents. Degradation
of some SRP water during
period when only Verde
River water Is normally
delivered. Possible
short-term impacts to M&I
and agricultural users.
Short exchange period
affects 001y8% of SRP
surface water.

After-mix max1~m SRP concentrations
reach new highs for numerous conatit
uents. All of SRP surface water
degraded and possible increased M&I
treatment costs with short-term
maxiaum"CAP concentrations. Possible
changes in agricultural operation only
during period when Verde River water
is normally delivered. High dis
solved organic levels in CAP water
reach water treatment plants which
otherwise would receive only SRP
water.

After-mix 1a8.ximua MCMWCDll
concentrations reach new
highs for numerous cODstit
'uent.e with no significant
effect on agricultural users.

Conceptual
Mitigation

Typical Year Unmitigated Effect

None proposed

1

Not
applicable

No effect

None proposed

SA

None proposed

1

None proposed

1
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Table IV- 43 (Continued)

Factors/Measures

WATER QUALITY Cont'd

Eutrophication

Plan 8
CAWCS No Action

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

Potential for
eutrophic cond1
tions to occur in
reservoirs which
store CAP Colorado
Rive r wa te r in CAWCS
study areab•

Conc::.eptual
Mitigation

No Colorado River
water storage
reservoir in study
area.

Same as Future Without Condition

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

Confluence Reservoir has high poten
tial for eutrophication ~th high
probability for blue-green algal
dominance. Probable aesthetic
impacts on Verde a-rm in 1JlOst years.
Eutrophication provides potential
for increased levels of dissolved
organics in Confluence Reservoir
water.

Downstream impacts mitigatable with
different disinfection process for
SRP K&l water.

New Waddell Reservoir bas low
to moderate potential for
eutrophication with no
prOjected problems

None proposed

Typical Year Unmitigated/
Mitigated Effeet

--------- No Effect ---------- SAIl I I

1'.;1 Salt Loading
~

~

Increased amount of
dissolved salts
imported in
Colorado River
wate r ,

Conceptual
Mitigation

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

10.6% increase
in .verage
annual imported
ealt volume.

None proposed

1.6% inc-realle
in illverage
annual iaported
..It volwae.

None propC/sed

16.2% increaSE! in average annual
i~orted salt volume.

None prQpoaed

13.3% increase
in average
annual imported
salt volume •

None proposed

11~3%

increase in
average

. annual
imported
salt volume

None proposed

Typical Year Unmitigated!
Effe.ct

I I 1 1

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

bgu rropbd cataon potentials were computed using the Canfield and Bachlllan equations described in the USSR Technical Heaorandum titled "Guidelines for
Studies of Potential Eutrophicatioo" Denver, Co., 1981. Risk of eutrophication under normal operating conditions is based on phosphorus concentration
which is assumed uniform over the studied area.



Table IV·43 (Continued)

Factors /Meas ur e.

CULTURAL RESOURCES

Prehis t o r ic Cultural
Resour ce .

Pl an 8
CAWCS No Action

(Fut ure Wit hout Proj ect ) Plan 1 Plan 2 Plan 3 Plan 6 Plan 7 Pl an 9

Avoiding resource ; partial data recovery (e .g • • ••pping sites, collection of surface
artilacts , us e of remote sensing techniques, teBt excavations, partial site excava
tions); site prot ection ( e . g •• fencing around si t e , po l i ci ng. aite monitoring ,
enforcem~nt of laws againat vandali8~). Complete miti gatiOn of impacts not possible .

~
~

ce

Number o f sites
destroyed by c on8 t r uc
t ion ac t i viti es / total
number of lIi tes
po tentially a ffec ted
in dam s i te a reas c

Acres of archaeologi cal
de posits affected

Effects Factor ( fo r
t otal sites af fected) d

Conceptual
Mitigation

Unmitiga t ed/
Mit igated Ef f ec t

Historic Cultur al
Resource s

Number of 8i t es destroy
ed by c onst ruction and
rela ted ac t iVi ties /
t otal number of s 1t e .
po tent i al ly affected
i n d•• aite a r eaac

Ef f e ct. ' actor (Range)d

o
sites 1n

si t e a reas)

o
acres of

de pos i t s in site
areas )

o
(192 sites i n
site areas)

132/ 2 ,9 42

4. 272

- 5,760

"'I'"

29/64

- 73 t o - 320

72/ 2,9 42

4.272

-4.747

AP/ AF

29/64

- 173 to -370

156/3,208

12.01'!J

-14 .665

"'I'"

73190

- 438 t o - 198

158/3. 062

4.374

-5,887

"'I'"

39/73

-225 t o -422

S 3/36Q3

4688

- 5'+5 6

AP/AF

36/67

- 207 t o -383

Conc ep tual
K:lt::igatton

Avoidi ng r esource; par t i al da t a recovery; sit e prot ect i on ; s ite doeumentation (e . g . ,
record ing sur f ace a rchitectur e or s tructural f eat ur es ); addit iona l his t or ical research .

Roose ve l t D811 and Verde
River Sheep Bridge impacts only
pa r t ially mi t igab l e --

Uwrltlga ted /
Mitigated Ef fec t

"'l AP AFI'"

Fort Mc~ell , Roosev e l t
Dam , and Verde Riv e r
SbeepBr i dge !apacta only
?art:1a.l1y lllittgable •

"'l AP

Roosevelt D&II. and
Ve r de River IIbeep
Brid~e i.pacts_ani,
partially mi t igable

API'"

Roosevelt Datu
.impacts only
par t ially
lI.~ tigable

M/ AF

CAffected a reas inc lude all reaervoir pool zone . plus a 8econ~ry i_pact zone that extends approximately 1 .tIe be yond the max1~ vater
sur face ele~at1oD .

dTh1. f actor i ncor porates both tbe quality of t he rell ource an d the aeverity of the i.pacts. See Stage 111 Methodology for Environmental
quali ty Ass essment (Dames & Moore. 1981) for de tai l s .
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Table IV-,43

' - )

Factors /Meas ure.

RECREAtION

St.reacr{)rient.ed
Recreat.ion

Net. 108 8 or ga I n of
miles of perennial
sc r eam/loss of tubing
miles in t.y pical year

Net l OllS or ga in in
maxi.um Annual recrea
tion days f or s t ream
oriented act iv i t ies
in t.ypi cal year

Concepcual
Mitigation

Plan 8
CAWCS No Action

(Fu t ur e Without Project )

0/ 0
(70 stream miles in
sit.e areas; 986 miles
i n 5-coun ty region )

0/0
(2, 280,000 stream
oriented recreation
days in site are.si
8,236.000 in
5-county r egion )

Plan 1

-3/0

H,850

Hone proposed

Plan 2

+1 / 0

-H>%

None: proposed

Plan 3

- 16/17

-1 ,504,802

Loss of .tre.a
mile. not
mitigat.able

Plan 6

+I / O

+7, 992

Hone proposed

Plan 7

- 2/0

-tt.,386

Nooe. proposed

Plan 9

0/0

o

None proposed

~
~

co
Typica l Year Unmitigated/
Mitigated Ef fe ct.

Reservoi r-orient ed
Rec r eat i on

Net loss or gain
i n usab le surface
e cree in t.ypical
ye a r

Net l oss or gain i n
maximum annual recrea
t.ion day. fo r reservoir
oriented ac t.i vi ties in
t ypi ca l year

o
(16,600 acres in
s i te areA.; 35,000
in 5-county regi on)

o
(822 , 000 r eservolr
oriented rae rast.ion
days in site areas;
6,479 ,000 fo r 5-county
region)

I

+683

+610 ,520

I

-853

-48,647

AP jAF

+5,243

+3, 537, 383

I

+4,222

+1. 066, 00;

I

+5.095

+1,085,873

I

+4, 233

+884 , 000

Conc e pt ua l
Hi tiglltion

------------------ ----------- N~ne pr oposed f or this factor ------- - - -------------------

Typical Year Unmitigated
Bffect

S8 I S8 S8 SF OR



Table IV-44

SUKKARY OF SOCIAL IMPACTS AND EFFECTS OF PlA NS

N

'"o

Plan 8
----cAWcs No Act i on

( Fut ure Wi t hout
the Pr oj ect )

Relocation of I ndian People

For 374 Fort HcDovell Ind ian Coa.unity
reside nts :
NO~1 i nc idenc e of phy8ical and
.ental health probleaa .
High Bat i e f ac tion with way of l ife.
High levels of personal automony .
High potent ial for i ncreas. d
financial self-suff iciency.
High l eve l s of ex t ended f Raily t i ea .
Normal i nc idence of t all11y probleas.
High co..unity cohesion and vi abi l i ty .
High potential for i nc r eased tribal
economic s elf- s uff ici ency .
Mode r a t e l eve l s of UQ~ployment.

High potential f or s ue t a i n i ng
Yava pai cul t ure .

Relocat ioD of Non-Indian People

For 596 Raosevelt Lake a rea reside nts :
No rmal incidence of physical and mental
health problem..
High leveI. of persoaal auto~ny.

High sat i s facti on with way of life.
High potential f or financial
self-suf f iciency .

Low l e vels of inforaal s uppo r t ne tworks
in all co.mun it i es except Roosevelt
Gardens.

Low to moderate co=-unity cohee i on In
al l coemuniti• • ex ce pt Roos eve l t
Gardens .
Communi t y deve l opment likely to r eaai n
at pr eaeu t Low .level.

Flood Damage Reduc t ion

for 46.560 peo ple liVing In t he flood
prone areas by the ye ar 2000 ( condi 
t iona occur wi th a 200-year f lood of
275,000 efs )

COlOfiINITIES AFFECTED:
Meaa. Teape . Phoenix . Sal t River Pi..
Maricopa Indian Communi ty (SRPKIC).
Gila Riv er Ind ian CollaJni ty ( GIlI C) .
Bucke ye . Holly Acres:

Potent i a l fo r inundation f or 46. 560
i ndivi dual s . High probab i l i t y fo r
large numbers of f lood- rela t ed deaths.
Projected $87,292.000 i n reaidential
propert')' da1Uge .

Temporary lifestyle diarupt i on fo r
~6,560 indlvld~als aubJ ected t o
i nundatIon by floodwaters.
PertlLll.nent changes 10 lifestyle
f or uajor l ty of 525 l eq uential
disaster victi.. i n Hol ly Acres .

Damage s t o ro ad. and bridge s
projected t o be $15 .8 00, 000.
Transportation delay coate pro
jected t o be $39, 694,000. Air
and rail facIlity damages
projected t o be $7. 021.000.

Damages of $6,400. 000 to power
facilities. ) $275,000 i n
damages t o treatment plants.

Temporary delays In telephone
service .

BusineBS l oasea of $68 , 713 .000;
combined with both ahort- and
long-t erm revenue 1088e8, co s t s
could be In ex cea' of $150
mil lion ..

Short- and l ong-term 108s es t o
tourisll. .

Ci vil defens e wa rning s ya tea
f ~lly activa t ed . Emergency
coata of 51 , 109, 000.

No addi tional l an d available
for deve lopme nt.
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Relocation of Indian People

Same as Future-Without conditions.

~

Table rV-44 (Continued)

Relocation of Non-Indian People

IMPACTS
For 347 Roosevelt Lake area residents:

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

MITIGATION:
Relocate only those people who live within
the 20o-year flood pool, with no relocation
of people in the IDF area.
Provide Forest Service land in the Roosevelt
Lake area for relocations. allowing enough
space so neighbors aay relocate near each
other if they wish.
Provide monetary compensation for all
relocation expenses incurred by residents.
Provide special services to meet needs
that are unique to these communities.
Provide an accurate and reliable system
for disseminating information to residents
so that they are constantly informed about
relocation proceedings; provide a means by
which residents can participate in the
relocation planning process.

UNMITIGATED/MITIGATED EFFECT:
SA/I

--J

Flood Damage Reduction

IMPACTS
For 46.560 people living in the flood
prone areas by the year 2000 (condi
tions occur with reduction of a 200
year flood to 70-92.000 cfs at airport):

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

Projected $602.000 in residential
property damage.

Temporary lifestyle disruption for
(lOa individuals; permanent life
style disruption for majority of
sequenti~l disaster victims in
Holly Acres.

15 briage crossings remain operable.
Damages to roads and bridges total
ling ($5.000.000. No significant
delays in transportation.

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

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

Business 106ses totaling
$6.194,000; majority of damages
occurring to Band and gravel
operations.

No significant disruption to
tourist trade.

Emergency eosts would be below
$60.000.

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

MITIGATION:
Not required

UNMITIGATED EFFECT:
8.
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Reloeat i an of Indian People

Same as rutufe-W1tho~t conditions .

Table IV· 44 ( Cont i nued »

~location of Non- I nd ian Peop l e

IMPACTS
For 247 Roose velt lake area r es i denta :

Slight i ncreaae 10 i ncidence of physical
and ment al health probl~• •
Substantial decruae 1n pe rsonal
automony.
Moderate decre••~ i n sa t isfaction
with vay of l ife.
Moderately reduced fina ncial ca pacity .
Moderate dec r ea se i n inforaal s upport
ne two rks .
Moder a t e de crease i n co-muni ty cohes i on
and slight decreaae in social organi za t ion.
Subs t anti al de crea se in potent i al for
s us tained co-.unlty viabili t y.

HITIGATION:
Rel ocate only thOl e people who l ive within
the 20()-year flood pool . with no re location
of people In the I DF a rea .

UNMITI GATED/MITIGATED EFFECT :
SAlHo effect

n <Xld Damage Keduc tion

lHPACTS
For 46.560 peopl e living i n t he f lood
prone area s by the year 2000 ( condi
tions oc cur with a r edu ction of 200
yea r fl ood to J5 7, 000 eta a t air port) ;

Potent i a l for inundation of ap pr ox
i~tely S2S i ndi viduals. Low prob
abil i t y of f lood-related deaths .

Pr ojected ~ 5 , 684,OOO i n r esidentia l
pr opert y d...ge ,

Temporary lifes tyle disrupt i on f or
525 individuals inundated j pe rmanent
life style disruption fo r .any sequen
tial ~18a8 te r vict Ims 1n Holly Acr es .

15 bridge cross Ings re.ain ope r a ble .
Closur e of all dip Cfo8 s i nga . Daaagea
to r oa ds ao4 bridge c ros s i ngs t otal
l i ng >$5~ OOO. OOO. No s ignifica nt
delays 1n transporta t i on .

Damages t otaling $1.500 .000 t o
electrical tran s. i . alon towers and
pawer lines. Approxiaate ly ~80. 000

i n damagea t o sewage and wastewater
treatment plants.

Temporary delays in teleph one
service in so ae areaB. No delays
in delivery schedules of news
papers, sail. etc ~

Business 10sse l t otalling
$6,977. 000j majority of damag es
t o sand and grsv e l ope r a tions.

No significant disrupt ion i n touris t
trade .

Civil defen se warning s ystem ful ly
activat ed . Eme rge ncy costa in e~eeas

of $505.000.

2, 248 acres valued at $66.026.000
availabl e f o r higher ~rban uses .

MITIGATION:
Not r equ i r ed .

UNMITIGATED EFFECT :
SB



Reloeation of Indian People

Table IV-44 (Continued)

Reloeation of Non-Indian People Flood Damage Reduetion

N
m
w

Plan 3 IMPACTS:
For 290 Fort MeDowell Indian Community Impaets and effects same as Plan 1.
reBidentB:

High incidence of physieal and .ental
health problems Which is expected to
result in increased illness and
mortality.
Extreme decline in levels of personal
autonomy.
Extreme decrease in satlsfaetion with
way of life.
Substantial decrease in potential for
sustained fiuaneial self-sufficiency.
Substantial decrease in extended
f 81111y ties.
Substantial increase in incidences of
family problems.
Extreme deerease in community cohesion and
viability.
Substantial decrease in potential for
tribal economic self-sufficiency; sub
stantial increase in unemployment.
Extreme decrease in potential to
sustain Yavapai culture.

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

UNMITIGATED/MITIGATED EFFECT:
AF/AF

Lmpacts and effects same 8S Plan 1.

Plan 6
(Agency Proposed
Action)

Same as Future-Without conditions.

Same as Future-Without conditions.

Impacts and effects same as Plan 1.

Impacts and effects same as Plan 1.

Dnpacts and effects same as Plan 1.

Lmpacts and effects same as Plan 1.



Rel ocat i on of In dia n People

Same as Futur e- Wit hou t condi t i on s .

Table IV- 44 (Cont i nued)

Relocation of Non- I ndian People

Impacts a nd ef f ec t s same as Plan 1 .

Fl ood Damage Reduction

IMPACTS
For 46. 560 peop le l iving i n the flood
prone a reas by the year 2000 (co ndi
tions occur with a reduc t i on of 200
year flood to 2IS~OOO cf s at airport ):

Potential for inundation o f )525 •
i ndividuals . Low pr obability o f
flood-related de aths .

Projected $18 . 9 54 ~ OOO 1n resident i a l
proper t y damage .

Temporary lifes t yle di s rup t i on for
) 525 individuals inunda ted; permanent
l ifes ty le dis rupti on f or ma ny s equen 
t i al disas~er vic tims in Hol l y Acr es .

3 bridge cr os s ings r emain operab l e .
Cl osure of all dip c r os s i ngs . Damage
t o r oad s and bridge cross i ngs t otal
ling $9.100.000. Si gni f i can t de lay
in trans port at ion .

Damages t otalli ng $4,800,000 t o
electr i cal t r an smission t owers and
power l i nes . Gr ea t e r t ha n $135.000
in damages to sewage and wastewater
treatmen t pl a nt s .

Temporary dela ys i n t e lephone
service i n s ome areas . De l ays
in delivery sch~dule8 of newsp ap ers .
mail , etc..

Busines s losses to t a l l i ng $21,761 ,000.
maj ority of damages to sa nd an d
gTave } operation s.

Sho r t - t e rm disruption in t ourist trad~

Civi l de f ense warn i ng sy stem fu l l y
act iva ted . Emergency costs i n
excess of $809 ,000

MITIGATI ON:
Not r eq uired.

UNMITICATED EFFECT:

•

.:»



~AllU. IV-45

SUHIIARY OF ECONOMIC COSTS AND BENEFITS OF PLANS

Total Construction Total Annual Tot al Annual Net Econoudc
Plan Cos t ( $ Range). eost ($ Range)· Benefits (s) Benefits ( $ Range)·

ECONOI'ICS

Pl an 8 (No CAWCS Action) 0 0 0 0

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

874,230, 000 · 71 , 300 ,000 11,740 , 00 0

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

627,460, 000 48,210,000 5,1 00,000

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

1,295 ,540,000 107,200 ,000 18,770,000

N

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

t o to to
1,157,720, 000 95,940,000 78,350, 000

Pl an 7 same 8S Plan 6 same as Plan 6 168,160, 00 0 85, 450 ,000
to

72, 220 , 000

Plan 9 931 , 790,000 16 , 030 ,000 143,089 ,000 53,829 , 000
t o t o t o

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

aCos t s range f rom Modified Roosevelt/Modified Stewart Hountain optloos to New -Rooseve l t/New Stewart MouDt ain options .
Net economic benefits corres pond to these options. Costs of pl ana would be allocated among several funding sources;
f or t h i s analysis 2 sour ces were assumed : Reclamation Safety of Dams Act and Colorado River Basin Project Act.

bNew Roos eve l t 1s not included 1n Pl an 2 .



Th~ mitigation plan is displayed for only the proposed action
because that is the action Reclamation expects to implement. If another
action is recommended for implementation, then very similar mitigation
measures would be applied to mitigate the impacts of that action, although the
actual quantity and quality would most likely be different.

The following subsections describe the mitigation plan for Plan 6.
For each major resource category, commitments for mitigation are established,
various means for accomplishing the commitments are described, and additional
opportunities are discussed.

1. Biological Resources

Based on Habitat Evaluation Procedures utilized in developing this
mitigation plan, mitigation measures and project modifications are described
which will fully alleviate impacts to Riparian/Wetland Communities, Reservoir
Aquatic Communities, Perernial Streams, and Special Use Areas and avoid
jeopardizing endangered species. Other Terrestrial Communities have
mitigation measures presented which are also reasonable and feasible but
provide less than full compensation for losses due to cost and operational
constraints. Reservoir Aquatic Communities will benefit from the Plan 6
action due to increases in habitat and prey availability. However, the
largemouth bass and allied species, which are the mainstay of the sport
fishery at New Waddell, will be adversely affected by the action. This ,will
directly affect the economic value of this resource.

Throughout the development of this mitigation plan Reclamation has
coordinated with the Fish and Wildlife Service and the Arizona Game and Fish
Department in accordance with the Fish and Wildlife Coordination Act and the
Endangered Species Act. Recommendations made by these agencies have been
considered in the selection of mitigation measures that will be implemented.

Additional opportunities have been identified for impact reduction
and/or enhancement of habitat values. These measures could be considered if
1) the proposed measures are not effective in meeting the objective of no net
loss of habitat value, or 2) enhancement of habitat value is determined to be
appropriate and the required sponsorship of the measure is available.
Impl ementati on of these opportuniti es wi 11 be dependent on di scuss ions with
wildlife and land management agencies as well as an analysis of the cost and
effectiveness of the measures.

The primary impacts described in Chapter IV are based on the effects
of impounding water. The amount of water impounded and the operation of the
reservoir were determined by forecasting the availability of water based on
historical records. The mitigation of the effects of the reservoirs is
therefore dependent on the accuracy of these forecasts. The best information
available has been used to determine the compensation for the adverse effects
of the project on fish and wildlife resources. If new data become available
the effects and mitigation measures will be reassessed while attempting to
maintain the level of compensation committed to herein.
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The principal method for determining mitigation needs was the
Habitat Evaluation Procedure developed by the Fish and Wildlife Service. This
methodology quantifies changes in wildlife habitat quality and quantity over
time. The measure used to quantify change is a Habitat Unit (HU). Habitat
unit values have been derived for each habitat type impa cted in the Plan 6
area. Habitat Unit Values for each resource categ0ry with and without
mitigation are presented in Table IV-46.

a. Riparian/Wetland Commun ities

(1) Commitment

Reclamation is committed to implementing a plan that wi ll
result in no net loss of habitat values to the Riparian/Wetland Communities
upstream of Bartlett and Stewart Mountain Dams and at Lake Pleasant.
Reclamation is also committed to revegetating 250 acres of cottonwood-willow
and 690 acres of mesquite at the Cliff site.

(2) Means of Accomplishing Commitment

(a) The methods for meeting this conmi tment will include
revegetating cottonwood/wi 11 ow and mesquite habitat types in suitabl e areas
within the exposed bed of Horseshoe Reservoir ab0ve elevation 1940. Based on
current information sufficient area will be exposed to recover all of the
habitat value lost to construction and operation of Plan 6, including losses
at Roosevelt and New Waddell Dams (Table IV-46). Additionally, only partial
conservation pool clearing will occur in existing stands of the
riparian/wetland community at New Waddell and Cliff Damsites, thereby reducing
impacts. No clearing will occur at Roosevelt Dam under current plans.

(b) The mixed scrub at all sites and cattail habitat at
Cliff Dam will recover without revegetation through natural succession as they
do now when reservoirs are drawn down for extended periods of time. To ensure
full development of the habitat values, livestock grazing and DRV use would
need to be eliminated in this riparian area and fencing may be required if
adequate protection is not provided through other means such as fencing the
IDF areas. (See di scuss ion on other Terrestri al Communities). The Tonto
National Forest has further recommended that th is area be set as ide as a
wildlife and waterfowl area and managed in cooperation with other wildlife and
land management agencies. This recommendati on wi ll be implemented through a
management agreement amo ng these agencies. As these measures will be within
the Tonto National Forest, this agency will be reques ted to manage the are a.

(c) The draining of Hors eshoe Reservoir and the breachi ng
of Horseshoe Dam will be scheduled to coincide with the seeding and
germination period of cot t onwood and willow speci es in r1arch and April. By
draining the lake during thi s period, the increased production of cottonw00d
and willow trees would offset mixed scrub establishment, as mi xed scrub
species tend to germinate in early to mid summer. This measure will be
reflected in the construction schedule for Cliff Dam. The implementation of
this measure would reduce the initial cost of revegetation by eliminating the
need to root plow, burn, or spray unwanted vegetation such as salt cedar and
reduce the amount of plant materials required to accomplish the objective.
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Table IV-46. Acreage and habitat units for the future without and the future with the project
and; mitigated acreages, habitat units and costs for each mitigation measure
in each community type affected in the Plan 6.

Cl iff
Acres Habitat

Value

RIPARIAN/WETLAND COMMUNITIES
Roosevel t Waddell

Acres Habitat Acres Habitat
Value Value------=--=...:....::-=-FUTURE WITHOUT

PROJECT AREA

PROJECT IMPACTS
Construction
impact
Conservation
pool clearing
Conservation
pool flooding

+1270

- 480

-353

-117

+5797

-2037

-2553

-846

+2140 +11017

-130 -647

o 0

-240 -1609

+480

-40

o

-440

+1992

-173

o

-1819

Acres

+3890

-650

-353

-797

Totals
Habitat

Val ue

+18806

-2857

-2553

-4274

Cost

N/A

N/A

N/A

N/A

$840,000 -0-

o 0
o +3868

+2060 +13530

-80 +2513

N/A
N/A

N/A

N/A

+1429
+3844

+6383 $840,000
+2535 N/A

+23331

+4525 N/A

$840,000

+14413

-4393

-60

+840
-300

-600

+250
+950

+3290

+3830

o
+72

+446

+99
+275

+374

-1618

-1546

-0-

o
o

+20
+80

-380

+100

+lOD

-380

+500
+401

+9662

-1355-80

+1I0
+180

+2060

-1420

+9355

+3558

+6383
-1405

+830
+3168

+4377

TOTAL COST

Construction
reclamatio~ +120
Succession +690

FUTURE WITH PROJECT 1

REMAINING AREA +1130

TOTAL IMPACT 2 -140

MITIGATION
Revegetati~n +840
Succession - 300

FUTURE WITH PROJECT3

AREA MANAGEO +1670
Change due to
Project +400

N
en
OJ

1. The remaining area equals future without project after accounting for project impacts.
2. Total impacts = future without project + future with project remaining area.
3. Future with project area managed = future with project remaining area with

mitigated habitat values.
4. Succession represents an ecological change from one vegetation cover type to another.




