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significant concentrations or organic material when the water undergoes normal
disinfection with chlorine. THM is considered a health hazard if
concentrations in drinking water are high enough. New standards proposed by
the Arizona Department of Health Services call for a maximum contaminant level
of 0.1 mg/1 for THM. Organic material in Colorado River water is present in
significant quantities, making it possible that THM would be produced when
Colorado River water is treated with chlorine. This would occur in the
future-without and-with the project, and is therefore not an impact by itself;
however, mixing of SRP and CAP water in Confluence Reservoir and subsequent
distribution to M&I water users could place higher levels of organics in all
treatment plants that currently take SRP water. Some of these plants may not
take CAP water in the future-without-the-pro,iect. Eutrophic conditions at
Confluence Reservoir could intensify the problems associated with THM
production by increasing the levels of organic materials in the water
subsequently delivered to domestic plants for disinfection.

The effect of Plan 3 on eutrophication potential
is considered Significant Adverse because normal operation would probably
produce eutrophic conditions which could alter the recreational use of the
reservoir; additionally, eutrophication may increase THM production at
exist ing water treatment plants.

(d) Plans 6, 7, and 9

Plans 6, 7, and 9 are similar in reservoir
operation and would have similar impacts on the eutrophication potential at
the New Waddell site. Conditions expected to occur in New Waddell Reservoir
indicate that there is low to moderate potential for eutrophic conditions to
occur during a typical year. The reservoir would be lowest during the months
of September to November, but even at its low point the reservoir would be
approximately 120 feet deep. During the summer months, flows from the Agua
Fria River are usually small or nonexistent. With little or no inflow from
the river, the reservoir could tend toward a stagnant condition. Given these
physical parameters, eutrophic conditions could occur. However, lack of
phosphorus in the New Waddell Reservoir (Lake Pleasant) would tend to limit
algal growth.

eutrophication potential
eutrophic conditions are
operation.

The effects of Pl ans 6, 7, and 9 on
are considered Insignificant because no adverse
expected in New Waddell Reservoir under normal

(2) Mitigation

The high eutrophication potential predicted for
Confluence Reservoir and the moderate to low potential predicted for New
Waddell Reservoir are based on analytical models. Further studies would need
to be conducted for the Confluence and New Waddell sites to better define the
extent of algal growth and effect on water quality. ~1itigation, if required,
could consist of notifying CAP and local surface water M&I users of unusual
increases in algal growth in the reservoirs in order for treatment plants to
adjust for any potential increase in THt~ production. Aeration of M&I water

171



released from the rese rvoir could also be required for mitigation during
periods of unusual reservo ir eutrophic cond itions. This would cause
precipitati on of heavy met a l s which dissolve in the reservoir water · under
anaerobic conditions re sul t i ng from eutrophication.

(3) Residual Impacts

The
Confluence (high potential)
Reservoirs may be difficult
impacts.

eutrophication problems associated with the
and New Waddell (low to moderate potential)
to miti gate and may therefore become res i dua1

d. Impacts with Modified Roosevelt and Modified Stewart
Mountains Dams in Plans

If Roosevel t Dam were to be modified i nstead of replaced,
water qual ity impact s would be the same. The same t ypes of construct ion
impacts would be possible, but present plans prov ide fo r working i n dry
conditions away f rom the rese rvoir water su rface. This might requi re· some
drawdown of the r es er voi r for the modified dam but the water qua1i t y shoul d
not be affected . If SRP l oses water as a result of the drawdown, the water
would be rep laced with CAP water delivered to users i n the SRP service area
who are already receiving CAP water.

Modified Stewart Mountain Dam would be the same as the new
dam as far as water qual ity is concerned. There would be no drawdown. of the
reservoir and the potential fo r shor t te rm-construct ion impacts would be the
same for both al ternatives.

3 . Recreat ion

a . Me thodology

Within the recreat ion impact category, pro j ect plans were
asses sed as they affect the factors of s t ream- or i ented and reservoir-oriented
recreation oppor tunities. Reservoir-oriented recreation includes acti vit i es
and experiences associated with f la t-water bodies, while stream-oriented
recreat i on is comprised of thos e act i viti es and experiences oriented around
flowing water bodies.

Recreation impacts are measured within eacp of these
f actors by the net l oss or gain of water-related facilities and resources, and
by the potential for re creati or pl ans associated with the new or enlarged
reservoirs to meet the water-related recreation needs of the 5- county study
regi on.

For stream-oriented recreat i on, impacts are measur ed in
terms of th e fo ll owing: net loss or gai n in stream miles or adj acent l and
resources; net loss or gain in deve l oped stream-related f acil i t i es ; percentage
needs met f or stream-oriented fi shing, tubing, non-powerbo ating, swimming ,
camp ing, and picnicking .
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\ For reservoir-oriented recreation, impacts are measured in
terms of the following : net loss or gain in acres of surface water and
adjacent land resources; ne t loss or gain in developed reservoir-related
r ecrea t i on facili ties; percentage needs met for reservoir-oriented boat
fishi ng, powerboating, non-powerboating, swimming, camping, waters kiing, and
picni cking .

The ne t l os s or gain of recreation resources and
facilit ies is an indication of how the supply of water-re l ated recrea tion
opportunit ies wil l be affected by pr oj ect plans. To obtain a measurement of
regional recreation needs that coul d be met by CAWCS plans, a needs asse ss ment
based on a capacity s t anda rds approach was conducted. The impact asses sment
ta kes the following form for each water- related recreation ac t ivity:

1. Resources

2.

+

Facil ities

x

Capacity
Standard

3.

4.

Appropriate
Populat ions

x

Participation
Rates

Recreation Days
Supplied

Recreation Days = ' Recreation Days
Demanded Needed

Thi s procedure was performed for exi sti ng conditi ons , future-without-project
cond itions, and future-with-project conditions. The impact of the plans was
measured by subs t r act i ng the futu re-without from the future-with measurement.

' Ef f ec t s criteria were developed in consultation with the
recreati on advisory committee. Effects of reservo i r-o r iented recrea tion
impact s a re prima rily beneficial, while those fo r stream-oriented recreation
are primarily adverse. A pl an was judged to have a sign ifi cant i mpact on
stream- oriented or reservoir-oriented recreation if more t han 10 per cent of
the max i mum annual recreation days f or the aggregated site areas was gained or
lost. A. significant gain of recreati on days has a bene ficial effect and a
si gni fi cant l oss has an adve rse effect. Effects cr iteri a are described i n
Stage I II Methodology for Envi ro nmental Quality Me thodol ogv, Section 5.0.

b. Types of Impacts to Recreation

CAWCS recreation impacts are caused by cons truction of
dams and creation of new or enlarged reservoirs. The reservoirs would be
developed for recreation and f or other CAWCS pl anning object ives. Conceptual
recreation plans for the r eservoirs call for the development of facilities
such as camping area s , pi cnicking s i tes, bea ches, boat launches, docks, and
parking areas. The recreati on pl ans are described i n detail in Recreat ion
PIanni ng Repo rt - Stage II I Summa ry (USBR, 1982) . Th e pl ans have been
devel oped for all re servoi r s in the acti on plans except for Cliff and
Roosevelt Dams in Plan 2, which is a SOD-only plan.
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While reservoirs would provide additional flat-water
resources and facilities, they may also cause the loss of stream-oriented
resources and facilities. In particular, stretches of the Salt and Verde
River that are used for tubing, fishing, and stream-side picnicking and
camping would be flooded by reservoirs in some plans, and would be lost for
the life of the project. Stream-oriented facilities would be
replaced-in-kind, to the extent possible.

For stream-oriented recreation, the impact ana lysi s was
based on the typical-year high reservoir level for each reservoir; and for
reservoir-oriented recreation, the impact analysis was based on the average
reservoir level during the recreation season of a typical year. This analysis
accounted for fluctuating reservoir level s that affect boating capacity and
attractiveness of the reservoir for certain recreational activities.

No designated Wilderness Areas will be directly impacted
by the proposed project actions. However, two areas that are under study for
Wilderness or Roadless Area designation by the U.S. Forest Service could be
impacted by the proposed actions. The Forest Service has recommended that the
Mazatzal Contiguous Area be added to the Mazatzal Wilderness Area. The area
recommended for addition could be impacted by high water levels at Cliff
Reservoir, approximately 1/5th mile north of the Sheep Bridge crossing. An
analysis of the potential impacts indicated that they would be minimal and
ins i gnifi cant because (1) the occurrence of the everts necessary to "back
water" into the area is extremely rare, (2) the water would only intrude into
the area for a short time, and (3) no impacts, which would cause the area to
be removed from consideration for vlilderness designation, were noted. No
further detailed assessment was conducted. If this area is added to the
Mazatzal Wilderness Area, appropriate actions to address the potential impacts
and to mitigate these impacts will be undertaken between Reclamation and the
Forest Service.

In the re-evaluation of the Arizona Roadless Area Review
Evaluation (RARE II) process the Forest Service has identified an area of Lime
Creek, west of the Cliff Reservoir site, as a potential RARE II site. Cliff
Reservoir could inundate a small portion of Lime Creek. The potential impacts
of this action were not judged to be significant because (1) only a minor
portion of the area would be affected, (2) most of the area is above the 2000
foot contour, and (3) the occurrence/l ikel ihood of the events necessary to
intrude water into the area is very infrequent. In addition, the Forest
Service in their initial evaluation of the area recommended against further
study or inclusion of the area in any vlilderness/Roadless designations. It
appears that this recommendation will most likely be carried forward in the
re-evaluation process. Discussions with the Forest Service have identified
that impacts on the Lime Creek area would be insignificant.
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c. Stream-Oriented Recreation

(1) Direct and Indirect Impacts

(a) Plan 8

No changes in stream-or ient ed recrea tion
resources are expect ed in t he f ut ure without CAWCS acti on, but some additiona l
fac il ities are li kely to be bu i l t . In t he Cli ff, Roosevelt, and New Wadde ll
s ite areas, no new facilit ies are planned, and the number of ma ximum annual
recreation days for stream-oriented act ivities i s projected t o remain the same
as in the exis ting cond ition. In the Confluence site area , Alternative D of
the Lower Salt River Recreation Area plan would be impl ement ed, leadi ng to
more intensive use of t he Salt River from Stewart Mountain Dam to the
confluence with the Verde River. There would be approximately 2,250,000
stream-oriented maximum annual recreation days in the Conf l uence site area in
the year 2000 , most of t hem associated wi th tUbing.

The number of es t imat ed maximum annual
recreation days for stream-oriented activities would be 2,281,000 in t he
aggregated site areas and 8,236,000 in the five -county regi on i n the year
2000 .

(b) Plan 1

With implementation of Plan 1, a total of 3
miles of the Verde River in the Cliff site area would be lost. Stream f ishinq
occurs along t he entire l engt h of stream mi les l ost . As a resul t of Plan 1:
regional needs for stream f ishing wou ld be intensified because demand would
remain the same as in t he future -without, but t here would be f ewer resources
for fishing . Approximately 1.450 ma ximum annual recreation days for stream
fishing woul d be l ost.

Recreation development proposed for Cl i f f and
Roosevel t in Plan 1 i ncludes one stream-oriented rec reation site i n each site
area. At Cliff. proposed facilities i ncl ude picnic ta bl es and developed
campsites. At Rooseve lt , plans call for devel opment of a parking area for
access to the Sal t Rive r. The implement ation of the recreation pla n for Plan
1 would resu lt in a net gain of 5, 850 max i mum annual rec reat i on days for
stream-oriented recreation. The overa ll effect of the pl an, tak ing int o
account losses and gai ns , has been eval uat ed as Insigni fic ant .

(c) Plan 2

With impl ementat ion of Plan 2, a net gain of 1
mile of stream would occur on the Verde River i n the Cl iff site area. The
gain represents reclaimed r iver in t he l akebed of Horseshoe Reservoi r . Losses
occur along the reach of t he r i ver f rom Horseshoe Dam t o proposed Cliff Darn,
but 1 more mile of river would be gai ned in t he la kebed th an woul d be los t in
the reach between the two darns. Because of t he gai n, t here woul d be 696
additional maximum annual recreation days for st ream-or i ent ed activities in
the year 2000.
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During the years when Roosevelt Lake is full,
the lake would be drawn down in September, October, and November. This would
result in i ncreased flows of about 700 cfs on the Salt River downstream of
Stewart Mountain Dam. The recreation impacts of the i ncreased flow in the
river cannot be quantitatively assessed , but 1ittle change is expected to
occur in recreation activities because of the increased flow.

The effect of Plan 2 on stream-oriented
. recreation has been evaluated as Insignificant.

(d) Plan 3

With implementation of Plan 3, a total of 16
miles of stream would be lost; 17 stream miles would be lost because of
Conf l uence Reservoir and 1 stream mile would be gained because of recovery of
a segment of the Verde River in the la kebed of Horseshoe Reservoir. Fishing
occurs along the tota l length of stream miles lost, and tubi ng takes place on
16.8 miles. From a recreat ion perspective , the los s of stream miles
associ at ed with Plan 3 would constitute a major impact on tubing, an activity
that is highly valued i n central Arizona.

In a typical year, the entire stretch of river
used for tubing would be inundated completely by the Confluence Reservoir at
the beginning of the recreation season. As drawdown occurs over the spring
and summer each year, more of the river channel would be exposed, but it would
not be suitable for tubing. Resources for tubing as it is experienced today
and i n the future without the project would not exist on the Salt River.

The loss of 16.8 miles of r i ver suitable for
tubing represents a loss of half the tubi ng miles on the Salt and Verde Rivers
in the study area. Remaining tubing areas with Plan 3 are the segment of the
Salt River f rom Confluence Dam to Granite Reef Dam (3.3 miles) and the segment
of the Ve rde River below Bartlett Dam t o the Confluence Reservoir (14.2
mi les) . Ot her stream-oriented activit ies such as fishing would be similarly
impacted by the loss of stream resources in the Confluence site area.

Implementation of the conceptual recreation plan
for Plan 3 would result i n the development of one stream-oriented recreation
site in the Confluence site area , one in the Cliff site area, and one in the
Roosevelt site area. The sites would be developed for picnicking, camping,
and river access.

)

)

lo ss
days.

Implementation of Plan 3 would result
of approximately 1,054,800 stream-oriented ma ximum annual

The effect of this loss is evaluated as an Adverse Flag.

(e ) Plan 6

in the net
recreation

With implementation of Plan 6, a tota l of 1 mi l e
of st ream would be gained on t he Verde Rive where the stream segment in the
lakebed of Horseshoe Reservoir would be reclaimed. There are no streams of
recreational value i n t he New Waddell site area.
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" Recreational development proposed in the Cliff
and Roosevelt conceptual recreation plans include one stream-oriented
recreation site in each site area. In the Cliff site area, proposed
facilities include picnicking and camping areas; in the Roosevelt site area,
plans call for the development of a parking area for access to the Salt River.

As a result of Plan 6, regional needs for stream
fishing would be partially met and an additional 700 maximum annual recreation
days would be developed. A total of approximately 7,990 stream-oriented
maxi mum annual recreation days would be added. Although the direction of this
impact is beneficial, the overall effect has been evaluated as Insignificant.

(f) Plan 7

Impacts to stream-oriented recreation are the
same in Plan 7 as in Plan 6; except that with implementation of Plan 7 a net
loss of 2 stream miles would occur. Conceptual recreation plans for the site
areas in Plan 7 are the same as in Plan 6. A total of approximately 6,386
stream-oriented . maximum annual recreation days would be gained with
implementation of the plan. The effect of this gain has been evaluated an
Insignificant.

(g) Plan 9

)

With the implementation of
stream-oriented recreational use would be the same as in Plan 8.
there are no impacts to stream-oriented recreation.

(2) Mitigation

Plan 9,
Therefore,

The loss of stream resources cannot be miti gated
effectively. The loss of tubing resources on the Salt and Verde Rivers caused
by Plan 3 cannot be avoi ded if the Confluence Dam is bui lt, nor can the
resources be replaced elsewhere. The option of off-site mitigation was
explored in the CAWCS, but it was concluded that the creation of tubing
elsewhere was not feasible.

Partial mitigation for tubing losses might be
possible by making the Verde River upstream from Confluence Reservoir to
Bartlett Dam more suitable for tubing. This would involve maintaining flows
of 500 cfs along this stretch of the river during t he sumner and providing
better access to the river. It is probably not feasible for SRP to operate
the system in such a way as to make these flows avai 1ab1e duri ng the summer . .
However, if adequate flows could be maintained, then some reduction in impact
could be expected. If any minimum flows are incorporated into the project as
a result of wildlife mitigation, their impact on recreational use of the river
will be substantial and beneficial.

(3) Res i dua1 Impacts

Because stream ]os-s.es cannot be mitigated, the
mitigated impact and effect are the same as the unmitigated impact and effect.
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Unmitigated/mitigated effects evaluations for the plans are as follows: Plans
1,2,6,7, and 9 - Insignificant; Plan 3- Adverse Flag.

d. Reservoir-Oriented Recreation

(1) Direct and Indirect Impacts

(a) Plan 8

No changes in reservoi r resources are expected
in the future without CAWCS action, but considerable change will occur in
reservoir-oriented facilities in each of the site areas by the year 2000.

The Forest Service plans to develop a
reservoir-oriented campsite on the western shoreline of Horseshoe Reservoir in
the Cliff site area. The only access road to the reservoir would not be
improved; thus, the type of boaters that visit the lake would not be expected
to change from the existing condition. Almost 60,000 reservoir-oriented
maximum annual recreation days for developed and water surface activities
would exist in the Cliff site area in the year 2000.

Forest Service developments in the Roosevelt
site area in the year 2000 include a campground with 100 developed campsites
and boat launching facil ities. Maximum annual recreation days for
reservoir-oriented activities would increase to a total of almost 410,000 by
the year 2000.

In the Confluence site area, there woul d be no
development of reservoir-oriented recreation resources or facil ities in the
future-without CAWCS action.

In the New Waddell site area, additional picnic
areas, campgrounds, and boat 1aunches are proposed by the Mari copa County
Parks and Recreation Department for the Upper and lower Lakes. Maximum annual
recreation days for reservoir-oriented activities would total approximately
250,000 in the year 2000.

The number of maximum annual recreation days for
reservoir-oriented recreation would be approximately 822,000 in the aggregated
site areas and 6,479,000 in the five-county region in the year 2000.

(b) Plan 1

Plan 1 would result in the net gain of 683
surface acres of water at Cliff Reservoir for recreation. With the
construction of Cliff Dam, vehicular access to Cliff Reservoir would be
improved over that to Horseshoe Reservoi r , Beceuse of better access, the
composition of boating activities at Cliff would be likely to change from
primarily fishing and non-powerboating to a mix of activities similar to those
at Bartlett Lake, where waterskiing and powerboating dominate.
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Conceptual recreation plans proposed for the
reservoirs at Cliff and Roosevelt call for the development of three
reservoir-oriented recreation sites at Cliff and nine at Roosevelt. With this
development and the changes in boating mix at Cliff, regional boat fishing,
powerboating, and non-powerboating needs would be intensified; waterskiing
needs would be partially met. A total of approximately 670,520 maximum annual
recreation days for reservoir-oriented activities would be developed with Plan
1. This gain has been evaluated as Significant Beneficial.

(c) Plan 2

With Plan 2, reservoir resources would decrease
by approximately 850 surface acres. All of this decrease would be in the
Cliff site area, where Cliff Reservoir would essentially replace Horseshoe
Reservoir. With construction of Cliff Dam, vehicular access to the site area
would be improved over the access to Horseshoe Reservoir. As described in
Plan 1, because of improvements in access to the reservoir, the composition of
boating activities at Cliff is likely to be different from the activities at
Horseshoe Reservoir. Waterskiing and powerboating are expected to be the
primary boating activities at Cliff Reservoir, while fishing and
non-powerboating are the main activities at Horseshoe Reservoir.

With Plan 2, regional boat fishing,
powerboating, and non-powerboating needs would be intensified; waterskiing
needs would be partially met. A total of approximately 48,650
reservoir-oriented maximum annual recreation days would be lost with Plan 2,
partially because of the loss of surface acres of water. In addition, Plan 2
does not provide for new recreation development at Cliff and Roosevelt because
it is a SOD-only plan. The overall effect of the plan on reservoir-oriented
recreation has been evaluated as Insignificant.

(d) Plan 3

Plan 3 would result in the net gain of
approximately 5,240 surface acres of water for recreation, representing an
increase of approximately 30 percent over future-without conditions for
reservoir-oriented resources in the study area. An increase of 5,320 surface
acres would occur in Confluence Reservoir and a decrease of 77 surface acres
would occur with Cliff Reservoir. The size of Confluence Reservoir would
fluctuate from approximately 8,000 acres to 3,000 acres in a typical year.
The impact of this fluctuation would be greatest on the Verde River arm of the
reservoir where the flat topography would make the drawdown more apparent.

With the implementation of the conceptual
recreation plan for Plan 3, 7 reservoir-oriented sites would be developed at
Confluence Reservoir, 9 would be developed at Roosevelt Lake, and 3 would be
developed at Cliff Reservoir. Facilities for picnicking, swimming, boat
launching, and camping are included in the development plans. At the
Confluence Reservoir, no recreation sites are planned for the Verde arm, which
extends into the Fort McDowell Indian Reservation, because of the
unattractiveness of the shoreline that would result for reservoir fluctuation.

179



Implementation of Plan 3 would have an impact on
the mix of boating activities in the Cliff site area, as described in Plan 1.
With Plan 3 approximately 3,537,380 additional maximum annual recreation days
for reservoi r-ori ented act iviti es woul d be developed. Regi ona 1 recreati on
needs for all reservoir-oriented activities except boat fishing would be
partially met by implementation of Plan 3. The effect of the gains associated
with Plan 3 has been evaluated as Significant Beneficial.

(e) Plan 6

Implementation of Plan 6 would result in the net
gain of approximately 4,200 surface acres of water for recreation. At New
Waddell, a net increase of approximately 4,300 surface acres would occur.
This takes into account a gain of 4,266 surface acres on the Upper Lake and a
loss of 33 surface acres on the Lower Lake. In the Cliff site area, a
decrease of approximately 80 surface acres would occur and improved access to
the new reservoir would change the mix of boating activities as described in
Pl an 1.

Recreation plans call for the development of 4
reservoir-oriented sites at New Waddell, 3 at Cliff, and 9 at Roosevelt.
Facilities for camping, picnicking, and boat launching are included in the
plans. With Plan 6, a total of an estimated 1,066,000 reservoir-oriented
maximum annual recreation days would be gained. The effect of Plan 6 on
reservoir-oriented recreation has been evaluated as Significant Beneficial.

(f) Plan 7

Implementation of Plan 7 would result in the net
gain of approximately 5,100 surface acres of water for recreation. At New
Waddell, a net increase of approximately 4,300 surface acres would occur,
taking into account gains on the Upper Lake and losses on the Lower Lake. At
Cliff, an increase of approximately 800 surface acres would occur. The same
recreation plans apply to Plan 7 as to Plan 6. A net total of approximately
1,085,870 reservoi r-ori ented max imum annual recreat i on days woul d be ga i ned
with Plan 7. In addition, this plan provides for an assured water supply for
the downstrea~ Rio Salado Development District. Although the secondary
development of recreation opportunities because of this supply of water has
not been assessed in quantitative terms, it has been taken into consideration
in the effects evaluation. The overall effect of Plan 7 has been evaluated as
a Beneficial Flag.

(g) Plan 9

)

gain of
Wadde 11 .
Lake and

Implementation of Plan 9 would result in the net
approximately 4,200 surface acres of water for recreation at New
This takes into account a gain of 4,266 surface acres on the Upper

a loss of 33 surface acres on the Lower Lake.

Recreation plans call for the development of 4
reservoir-oriented sites at New Waddell and 9 at Roosevelt. Facilities for
camping, picnickin9, and boat launching are included in the plans. With Plan
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g, 'a total of an estimated 884,000 reservoir-oriented maximum annual
recreation days would be gained. The effect of Plan g on reservoir-oriented
recreation has been evaluated as Significant Beneficial.

(2) Mitigation

Because the effects of the pl ans are either
insignificant or beneficial, no mitigation measures are required. However,
with Plan 3 further analysis to provide for a more stable lake on the Verde
River arm of Confluence Reservoir is recommended. The flat topogra phy and the
wide water fluctuation on this arm of the reservoir would result in the annual
exposure of large expanses of unvegetated saturated soil, thereby diminishing
the attractiveness of that por t ion of the reservoir for shoreline activities.
A1so, duri ng the 1atter months of the recreation season (August through
October), the Verde arm may experience an algal growth "of sufficient magnitude
that some types of boating may 'be restricted (see Water Quality, Section 2c).
Fishing activities, on the other hand, may benefit from the early stages of
algal growth, which would provide food for fish. Although algal "growth could
occur on the Salt River arm of the reservo ir, the potential is less than on
the Verde arm.

(3) Residual Impacts

The unmitigated and mitigated impact and effect are
the same for the plans. Effects evaluations are as follows: Plan 1 
Significant Beneficial; Plan 2 Insignificant; Plan 3- Significant
Beneficial; Plan 6 - Significant Beneficial; Plan 7 - Beneficial Flag; and
Plan g - Significant Beneficial.

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

Construction impacts for a modified dam at Roosevelt would
be the same as the new dam option; existing recreational facilities affected
by construction of either alternative would be relocated and/or replaced.
Operational impacts would be the same because lake elevati ons, size, and
storage allocations would be identi cal for a new structu re or modified dam.
Therefore, there i s no si gnifi cant difference in impact at Roosevelt for
recreation. No additiona l recreation facilities are proposed for Saguaro Lake
with either a New or Modified Stewart Mountain Dam, and no change in existing
recreat ion resources would occur under either option.

4. Cultural Resources

The cultural resources impacts and effects analysis was
prepared in accordance with 36 CFR Part 800, "Advisory Council on Historic
Preservation Procedures for the Protection of Histori c and Cultural
Properties", and with Sections 106 and 1l0(f} of the National Historic
Preservation Act as amended, which requi res that Federal agenc ies take into
account the effects of their undertakings on properties included in or
eligible for inclusion on the National Register of Histo ric Places.
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-a, Types of Impacts to Cultural Resources

Impacts to cultural resources will res ult fro m
construction , inundation and reservoir operation act i vit ies . For purposes of
analysis and discussion four general types of site impacts have been defined.
These are der ived f rom criteri a of effect as def ined in 36 CFR 800 but are not
to be confused with an actual determination of effect.

destruction - the elimination of significant values which characterize a site .
Site destruction may result from a number of direct and indirect actions such
as project-specific construction, operation, and maintenance actions.

alteration - the physical dest ruction of a portion of the data values which
charac terize a s ite.

impa irment of setting - would occur when the physi cal or environment al setting
is modi fi ed t o the extent t hat it creates an adverse visua l impact t o t ha t
site, or to the extent that such modi f ication would det ract f rom the si t e ' s
i nterpretive development as a public educational or recreat i onal re source.

)

enhancement - a site 's qualit ies may be enhanced
procedures wh i ch mi ght i ncl ude restorat ion,
preservation, or public-use interpretation.

throu gh var ious mana gement
reconstruction, long-te rm

The first three categories of site impact would result in
adverse effects; the fourth category would result in a beneficial effect. Al l
of the above types of impacts may occur either as a di rect or i ndi rect
consequence of a project action.

The ef fect s of the above impact s on the s ignif icant data
values of a s i t e may be expressed as the rel at ionshi p between potenti al
impacts to a site and t he qua 1ity of t hat site. Fou r criteri a have been
recognized in evaluating a s i t e ' s value or qu ali ty:

- historical associat i on with sign if icant events or persons
- public interpretive distinct ive charact eristics tha t have educational

potential
- research potential
- social, religious, or ethnic significance

Construction act i vit ies produce the mos t severe type of
impact imposed on cultura l resou rces. They i nvol ve all ear t h-movi ng
act ivities related to the const ruct i on of haul roads, recreat ion si t es ,
transmission l ines, and dams. In the extreme , the result of such impacts i s
to i rreversibl y destroy structu res and art ifacts and their spatia l
rel at i onshi ps with in a cultura l deposit and to el imi nate the potentia l for
addit ional st udies . Not all const ructi on activi t ies are equal ly destruct i ve.
Some act i vi ties , such as t he paving of a par king lot , may even serve to cap
archaeological deposits and preserve them fo r t he fut ure . The pot ent ial for
such benefici al effects are limited, however, and opportu niti es of this nature
will be pu rsued as construction plans are finali zed. In general, construct ion
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rejated activities are the source of the most severe types of impacts
anticipated for cultural resources.

Flooding of a site can result in relatively light to
moderately severe impacts. In general, inundation will alter some of the
contents and the physical relationships within a site, but it will not usually
result in the total destruction of a site. Processes associated with
inundation which are responsible for the impacts to cultural deposits include
mechanical disturbances, chemical deterioration, and biological decay
(Garrison, 1977; Lenihan et. aI., 1981). The severity of impacts varies with
the frequency and duration of inundation.

Secondary impacts are defined as those which result from
secondary use of a facility. These are predominantly recreational activities
associated with the reservoirs. The creation of recreational facilities often
encourages vandalism of sites by increasing the ease with which they may be
reached. Other types of recreat i on impacts occur when sites are used as
locations for campgrounds, parking areas, or picnicking areas. Vehicular and
pedestrian traffic serves to displace the material a.nd enhance erosion by
decreasing vegetation cover. Unusual forms of ar-tt f'act s are often picked up
by collectors thereby biasing the overall assemblage of artifacts recoverable
by the archaeologist. The impacts associated with secondary use of a dam are
thus fairly substantial. These impacts will also occur in the upper reservoir
zones that are infrequently i nunclated. Although the sites are not totally
destroyed, they will, unless protected or specifically managed, be
considerably degraded over a 50-to 100-year period wt th most of the damages
occurring during the early life of the project.

The procedures for assessing impacts and evaluating
effects within this conceptual framework have been presented in detail in the
Stage III Methodology for Environmental Quality Assessment (CAWCS, 1981), and
are summarized below.

b. Methodology

(1) Prehistoric Resources

The archaelogical survey at the Cliff site area
covered most of the area included in and below the IDF area (2,143 foot
elevation contour 1ine), and most of the construction zones (principally the
borrow and recreation areas, with relatively less emphasis on roads,
transmission lines, etc.). To determine the number of sites in the secondary
impact zone, information from sample surveys was used to calculate densities
for each site type, feature, and acreage of remains. The densities were
calculated to control for environmental variability. For instance, site
density decreases with distance from the Verde River and this information was
incorporated into the predictions.

At the Roosevelt site area, all areas located below
the 2,200 foot contour line, which closely corresponds to the IDF area, have
been surveyed by Arizona State University (1979 and 1981), the Arizona State
MusE>um (1976), or the Tonto National Forest (977). In addition, Ar izona
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State University sample surveyed about 440 acres of the secondary impact zone.
This informati0n was used in conjunction with site record data obtained from
the Tonto National Forest to develop an estimate of site density in the
secondary impact zone (the area above the 2,200 foot contour line).

The primary impact zone at the Confluence site area
had previously been surveyed by the Arizona State Museum as part of the
original Orme Alternatives Study (Canouts, 1976). These data were also used
for the CAWCS impact analysis. Site data on the secondary impact zone were
estimated by developing density estimates for different categories of
archaeological sites. Two different sets of figures, which are related to
variation in topography, were used in arriving at these projections. Areas in
the seconda ry impact zone borderi ng the Verde and SaIt Ri vers had hi gher
overall density figures than upland areas away from each of the two rivers.
To obtain as accurate an estimate as possible, this variation was taken into
account in the calculation of density for each site type and feature type.

The archaeological survey at lake Pleasant covered
all of the inundation pool and a large portion of the secondary impact and
construction zones. As estimate of the total number of sites in the secondary
impact zone was calculated by using the survey areas to develop a site density
per acre (for each category of site). The density figure was then multiplied
by the acreage of the impact area to arrive at the estimate for the total
number of sites in the secondary impact zone.

The archaeological survey of the Bartlett Dam study
area includes a 12 percent sample survey of the area around lake Bartlett.
The sample survey consisted of 22 quadrants, each measuring 40 acres in size,
and was conducted by Arizona State University in 1979. A total of 5 sites
were found in these quadrats, one of which was associated with a rock-lined
ball court. An additional 9 field loci were recorded but not assigned site
numbers. These loci represent various types of agri cultura1 fiel d systems
(terraces, cleared areas, and three~walled field houses). Site densities have
been estimated for the area in the immediate vicinity of lake Bartlett, end
added to those already recorded for the Cliff Project area.

(2) Historic Resources

. The methodology for the study of historic cultural
resources in relation to proposed CAWCS flood control and regulatory water
storage actions involves: 1) the definition of historic sites within the
CAWCS study area (data collection), and 2) an evaluation of historic site data
in relation to proposed CAWCS actions in order to determine if these sites
would be affected.

Information on historic sites was initially obtained
through the revi ew of archaeol ogi ca I site fi Ies and hi stori ca I documentary
sources pertaining to specific elements of the study area. The presumed
location of each historically documented site was then field-checked in order
to determine if the site was present. In addition, historic sites identified
during the course of Arizona State University'~ archaeological field surveys
at each site area were subsequently field-checked by Archaeological Research
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Services (ARS). All field-verified sites were documented at a level necessary
for evaluation in terms of National Register of Historic Places eligibility
criteria. ARS also performed intensive surveys in several areas which
appeared to have a particularly high concentration of historic sites; these
areas are located at Roosevelt Dam, on the Tonto Creek and the Salt River
above the dam, and to a lesser extent at the Stewart Mountain, New Waddell,
and Cliff Dam sites.

Each historic site was subsequently assessed in order
to determine if it would be subject to impacts as a result of potential CAWCS
actions. Four categories of site impact were defined, as previously described
(destruction, alteration, impairment of setting, and enhancement).
Quantitative value was assigned to each of these categories as follows:
destruction (-3), alteration (-2), impairment (-1), and enhancement (+1).

An effects evaluation was then performed based on the
relationship between potential impacts to a site, and the quality of that
site. Four criteria were considered in determining a site's quality for
effects evaluation purposes: its research potential; its
interpretive/educational potential; it historical association; and its social,
religious, or ethnic significance. A numerical value was then assigned to
each criterion (2, 1, 1, and 1 respectively) if it existed at a particular
site. For each site these values were then tota 11 ed to produce a numeri ca1
value reflecting resource quality.

An effects val ue (or effects 'factor expressed
numerically) was then computed for each historic site (and for all historic
sites withtn each affected site area and plan) by multiplying the applicable
impact and quality figures. Hith the exception of low quality resources which
would only be impaired, all sites having a negative effects factor would be
adversely affected by CAWCS actions. High quality resources which would
either be destroyed or altered were flagged to indicate an adverse effect of a
particularly high magnitude. Flagged sites would normally include those on
the National Register, or those clearly eligible to the National Register,
which would either be destroyed or substantially altered.

c. Direct and Indirect Impacts

(1) Prehistoric Cultural Resources

All sites within the construction zone will be
destroyed. The impacts resulting from inundation have been divided into four
categories of alteration which include 1) the typical-year high (TYH) pool,
2) the maximum storage pool (MSP), 3) the 200-year flood pool ,and 4) the
Inflow Design Flood (IDF) area.

All plans are compared to each other as well as to
the future-without condition. This comparison is based on four factors:

- the estimated number of prehistoric
archaeological sites
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- the estimated acreage of archaeological
remains

- the quality of the resource base
- the severity of the impact

Table IV-27 shows the estimated number and types of
prehistoric archaeological sites in the CAWCS affected site areas.

Table IV-28 presents the number of sites in each plan
according to plan number, type of impact, and site type. Qualitative and
quantitative analyses resulted in an Adverse Flag effect rating for all action
plans, in the following ranking:

Plan
Number

BEST 2
9
1
6/7

WORST 3

(a) Plan 8

In the future-without-the-project in the
affected site areas there will be approximately 3,350 prehistoric
archaeological sites covering 12,027 acres (see Table IV-26). The site areas
are within a perimeter about 1 mile beyond the maximum water surface elevation
of each reservoir.

Natural decay through forces such as erosion,
animal burrowing, plant and root growth, and oxidation will affect
archaeological sites. Sites currently located along the perimeter of Lake
Roosevelt and Lake Pleasant wi 11 be affected by i nundati on and subsequent
drying as a result of fluctuations in the water level. Cultural factors which
will affect prehistoric resources include activities such as land development,
vandalism, or vehicular disturbances as a result of increased use of the area,
predominantly for recreational purposes. Most of the deterioration which is
anticipated to occur will result from pot hunting and fluctuations in the
water level. In some areas, recent State legislation should help to
counteract the negative effects of some of these conditions.

(b) Plans 1 and 2

Plans 1 and 2 are similar in the total number of
sites impacted, but Pl an 2 is preferab1e to P1 an 1. P1 an 1 impacts 60
additional sites through construction, 18 additional sites in the TYH pool, 19
additional sites in the MSP, and 220 additional sites in the 200-year
f1oodpoo1. Under Plan 2, these sites would be impacted in the IDF and
secondary impact zone where the impacts are less severe.

Each of these site areas also contain numerous
large and special sites with features such as ball courts, trash mounds, and

186



Table IV- 27

TOTAL NUMBER OF ARCHAEOLOGICAL SITES IN AFFECTED SITE AREA<#!

Cliff Roosevelt New Waddell Bartlett
b

Total

Artifact Scatters 476 458 67 530 1,256

1 room 347 493 26 498 1,022

2-5 rooms 461 293 12 530 858

6-20 rooms 133 175 5 151 332

21-100 rooms 9 45 0 9 57

101+ rooms 3 4 0 3 7

Petroglyph Only 3 1 10 3 36

Agricultural Sites 32 9 0 32 52

\ Total Number of Sites 1,464 1,478 120 1,756 3,620

Special Features

Trash Mounds 87 216 5 96 952

Ball Courts 2 0 0 3 16

Water-Soil Control 1,273 780 67 1,300+ 2,156+
Features

Acreage of
Ar chaeologi cal Remains 1,489 2,783 102 1,752 12,380

aThe number of
survey data.

sites and features are estimates based on various types of
For more information, see Second Level Environmental Inventory.

bThe Bartlett area also includes the Cliff area. So in order to not count the
Cliff sites twice, the Cliff values have not been included in the totals.
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Table IV- 2!l

IMPACTS TO ARCHAEOLOGICAL RESOURCES, BY IMPACT TYPE AND SITE TYPE

Largely Destroyed Ove r the Shor t Term AItered Over t:he Long Term

SECONDARY
PLAN CONSTRUt;TlON TYH MSP 200-YEAR IDF IMPACT ZONE TOTALS

ARTIFACT 1 36 19 10 60 72 737 934
SCATTERS 2 22 11 6 126 769 934

3 54 52 17 60 87 865 1135
6 47 28 16 60 - 75 775 1001
7 47 28 16 60 75 775 1001
9 18 14 4 36 37 946 1055

1 ROOH 1 42 9 17 64 107 601 840
SITES 2 21 3 11 137 668 840

3 43 8 20 64 107 603 845
6 49 8 21 64 108 616 866.....

CD 7 49 8 21 64 108 616 866
CD

9 15 2 7 31 52 1169 1276

2- 5 ROOM 1 29 9 5 49 52 610 754
SITES 2 15 6 3 91 639 754

3 32 10 7 49 54 625 777
6 32 10 7 49 53 615 776
7 32 10 7 49 53 615 776
9 9 3 1 30 22 770 835

6- 20 ROOM 1 15 2 7 16 22 246 308
SITES 2 9 2 4 27 246 308

3 15 1 8 16 23 246 309
6 20 1 8 16 22 246 313
7 20 1 8 16 22 246 313
9 7 0 3 10 14 297 331
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Table IV-28 (cont i nued)

IMPACTS TO ARCHAEOLOGICAL RESOURCES, BY IMPACT TYPE AND SIT E TYPE

La r ge l y Destroyed Over the Short Term Altered Over the Long Term

SECONDARY
PLAN CONSTRU CTION TYH MSP 200-YEAR IDF IMPACT ZONE TOTALS

21- 100 ROOM 1 1 0 2 9 11 31 54
SI TES 2 1 0 2 14 37 54

3 2 2 2 9 11 31 57
6 1 0 2 9 11 31 54
7 1 0 2 9 11 31 54
9 1 0 2 6 5 40 54

101+ ROOM 1 3 0 1 2 0 1 7
SITES 2 1 0 0 5 1 7

3 3 0 1 2 0 1 7
6 3 0 1 2 0 1 7

...... 7 3 0 1 2 0 1 700

"" 9 1 0 0 2 0 4 7

SITES WI TH 1 1 1 1 1 0 0 4
PETROGLYPHS 2 1 0 1 2 0 4
ONLY 3 2 9 2 1 1 11 26

6 1 1 1 1 0 10 14
7 1 1 1 1 0 10 14
9 0 0 0 1 0 3 4

AGRICULTURAL 1 5 0 3 19 14 0 41
SYSTEMS 2 2 0 0 . 34 5 41

3 5 1 3 19 15 10 52
6 5 0 3 19 14 0 41
7 5 0 3 19 14 0 41
9 2 0 0 4 3 32 41



Table IV-2R (continued)

IMPACTS TO ARCHAEOLOGICAL RESOURCES, BY IMPACT TYPE AND SITE TYPE

Largely Destroyed Over the Short Term Altered Over the Long Term

SECONDARY
PLAN CONSTRUCTION TYII MSP 200-YEAR IDF IMPACT ZONE TOTALS

TOTAL I 132 40 46 220 278 2,226 2,942
2 72 22 27 436 2,385 2,942
3 156 82 60 220 298 2,392 3,208
6 158 48 59 220 283 2,294 3,062
7 158 48 59 220- 283 2,294 3,062
9 53 19 17 120 133 3,261 3,603

TRASH MOUNDS 1 26 12 9 71 37 148 303
2 20 4 11 95 173 303
3 77 149 11 71 128 502 938
6 31 10 11 71 37 148 308

...... 7 31 10 11 71 37 148 308
'-0 9 17 0 4 51 24 221 3170

BALL COURTS 1 1 0 0 0 1 0 2
2 I 0 0 0 I 2
3 3 3 0 0 2 7 15
6 I 0 0 0 1 0 2
7 1 0 0 0 1 0 2
9 0 0 0 0 1 2 3

WATER-SOIL I 77 7 46 299 261 1,363 2,053
CONTROL 2 36 5 0 502 1:;'510 2,053
FEATURES 3 77 7 48 299 262 1,369 2,062

6 90 12 49 299 261 1,409 2,120
7 90 12 49 299 261 1,409 2,120
9 27 7 1 61 65 2,086 2,247

ACREAGE OF 1 497 96 64 280 548 2,787 4,272
ARCHAEOLOG- 2 173 79 50 869 3,101 4,272
ICAL REMAINS 3 577 1,105 III 280 732 9,210 12,015

6 532 82 87 280 554 2,839 4,374
7 532 82 87 280 554 2,839 4,374
9 297 8 38 127 341 3,877 4,688

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



platform mounds not common to the majority of locations in the region. In
each of these site areas there is evidence for inter-regional interaction
between the groups which occupied the areas prehistorically. This type of
information is critical to an understanding of the prehistory of central
Arizona. As such, to impact even one of these areas would cause the
irreplaceable loss of information on intra- and inter-regional trade,
interaction, and organization.

The effect of Plans 1 and 2 on prehistoric
resources is considered an Adverse Flag.

(c) Plan 3

Plan 3 is considered to have the most severe
impacts and effects on prehistoric resources because it would destroy the
greatest number of sites with the highest acreage of archaeological remains.
It combines Cliff, Roosevelt, and Confluence which all contain high quality,
unique resources. In addition to the resources at Cliff and Roosevelt
described in Plans 1 and 2, the high quality resources at the Confluence site
would be negatively affected.

Research in the Confluence area indicates
several differences between sites on the Salt River arm and sites on the Verde
arrn, Together, the Cl iff, Roosevelt, and Confl uence site areas represent a
large social network which interacted on a regular basis. Because of this,
Plan 3 would have an irreversible effect on a major data base which can
provide valuable information on local and regional patterns of trade,
interaction, social organization, and political organization in the central
Arizona area.

Because of the severity of impacts of PIGn 3 to
prehistoric resources, this effect is considered an Adverse Flag.

(d) Plans 6 and 7

Plans 6 and 7 have identical impacts to
prehistoric resources. These plans are preferable to Plan 3 because the
impacts at New Wadde 11 are much 1ess severe than at the Coofl uence site.
While the number of sites is relatively close, the acreage of archaeological
remains is much higher at Confluence.

The effect of Plans 6 and 7 to prehistoric
resources is considered an Adverse Flag.

(e) Plan 9

More sites are predicted to occur within the
Plan 9 area than in any other plan. Nevertheless, Plan 9 is estimated to have
a relatively low level of impact upon archaeological resources with only Plan
2 resulting in less adverse impacts. Because this plan involves no new
reservoirs and increased size of three existing reservoirs, only 53 sites are
estimated to be vlithin construction zones where impacts would be severe.
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Almost 95 percent of the Plan 9 sites lie in high fl ood pools or secondary
impact zones' where impacts wil l be i nf requent and less damaging.

(2) Historic Cultura l Resources

(a) Plan 8

None of the 192 inventoried historic sites
within the CAWCS study area will be affected by the project under this
alternative even though some of these sites may deteriorate, the sites will
probably continue to be present in the future. Many of these sites will
increase in significance due to their increased age and uniqueness. In
addit ion, existing sites which were not considered during this study due to
t heir rel atively recent age will achieve si gnificance in the 'fut ure as they
become ol der and more representative of the past. .

(b) Plans 1 and 2

A t ota l of 103 inventoried historic sites are
prese nt at t he 3 affected site areas within both of these plans. Of this
t ot al , 89 sites possess scientifi c or historical values wh ich would suggest
that they are potentially elig ibl e for inclusion on the National Register of
Historic Places. 8etween 29 (typical-year reservoir) and 64 (maximum
reservoir) sites would be impacted as a result on Plan 1; 27 and 59,
respectively, would be destroyed; and 2 and 4 sites, respectively, would be
altered. One site would be impaired. The effect of these impacts is
expressed as an Adverse Flag with a comparative effect factor rating of
between minus 173 and minus 370.

(c) Plan 3

A t ota l of 177 inventoried historic sites are
presen t at the four affected si t e areas within this plan. Of t his t otal, 163
are pot entially eligible for nomina t ion to t he Nat i onal Registe r of Historic
Pl aces . Between 73 and 90 sites, respectively, would be impacted as a result
of t hi s pl an; 72 and 85 of these respective tota ls would be destroyed; 1 and 4
sites would be altered, and one site would be impaired. Included is Fort
~1cDowel1 , a pa rticularly important site which would either be altered or
parti al ly de st royed. The effect of these impacts is expressed as an Adve rse
Flag with a comparative effect factor rating of between minus 434 and minu s
798 .

(d) Plans 6 and 7

A total of 118 i nventori ed histori c sites are
present at the 4 affected si te areas incl uded in these plans . Of this total
100 s ites are potent ial ly elig ible for nomi nation to the National Regi ster of
Histor ic Pl aces . Between 39 and 73 si t es, res pecti vely, woul d be i mpa cted as
a res ult of Plan 6; 39 of t hese respect ive to tals would be destroyed. Between
3 and 6 would be altered; and? to 3 s i t es wou ld be impaired. The effect of
t hese impact s is expressed as an Adverse Fl ag wi th a comparati ve effect factor
rati ng of between minus 225 and mi nus 422.
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(e) Plan 9

areand

A total of 121 inventoried historic sites are
present at the four affected site areas within this plan. Of this total, 103
are potentially eligible for nomination to the National Register of Historic
Places. Between 37 and 67 sites would be affected by this plan; 32 to 58 of
these would be destroyed; 3 to 6 would be altered, and 2 to 3 would be
impaired. The effect of these impacts is expressed as an Adverse Flag with a
comporative effect factor rating of between minus 207 and minus 383.

Impacts and effects of each plan are presented below
summarized in Table IV-29 for comparative purposes.

TABLE IV-29

HISTORIC SITE IMPACT/EFFECT BY PLAN

Plan 8 Plan 1 Plan 2 Plan 3 Plans 6-7 Plan 9

Number of Sites 192 103 103 177 118 121

Number of "Significant"
Sites 174a 89 89 163 100 103

29-64 29-64 73-90
)

Total Number of
Sites Impacted

(Range)

-Destroyed (Range)

-Altered (Range

-Impaired (Range)

Effects FactorC

(Range)

27-59

2-4

1

-173
to
-370

27-59

2-4

1

-173
to
-370

72-85

1-4

1

-434
to
-798

39-73

34-64

3-6

2-3

-225
to
-422

37-67

32-58

3-6

2-3

-207
to
-383

aSites will in general tend to deteriorate

bRange indicates the smallest number of sites affected to the largest
number of sites affected, and reflect different reservoir pool levels.

cComparative effect factor ratings are based on the severity of impact to the
site and the value or importance of the site. The higher the rating the more
severe are the impacts. This index is more fully explained in Stage III
Methodology for Environmental Quality Assessment, Section 4.4.2.
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d. Mitigation

The Advisory Council on Historic Preservation (Council)
"Procedures for Protection of Historic and Cultural Properties" (36 CFP 800)
require that Federal agencies make a determination of effect ~;) consultation
with the appropriate State Historic Preservation Officer (SHPO). The criteria
of effect as defined in 36 CFR 800 are appl ied when it is determined that

cultural properties on or eligible for listing on the National Register of
Historic Places may be affected by the agency's project. Reclamation has
determined that CAP, as a whole, will adversely affect cultural resources, and
in accordance with 36 CFR 800 has entered into a proqramrat i c memorandum of
agreement (PMOA) with the Council and the appropriate SHPOs. As stipulated in
the PMOA, an historic preservation plan is being developed for the entire CAP
and this plan will be used to guide development of a specific mitigation plan
for CAWCS.

Mitigation of adverse impacts upon cultural resources is
aimed at preserving the significant values of sites. This can be accomplished
by avoiding sites and leaving them intact or by recovering the information
they embody prior to their alteration or destruction. Because cultural
resources are nonrenewable, the preferred general strategy is to protect sites
in place. It may be feasible to avoid some sites where it would not involve a
major modification of planned construction or operation activities. In
addition, a substantial number of sites cou lsLR.e protected by development and
implementation of a long-term management plan for sites in upper reservoir
flood pools or secondary impact zones. Impacts to many sites, however, could
not be avoided and mitigation would require data recovery studies. Data
recovery efforts will therefore be guided by priorities based on relative site
significance as well as magnitude and probability of impacts.

e. Residual Impacts

The data recovery approach to impact mitigation assumes
that it is not necessary or possible to recover all information from each
site; therefore, unrecovered information would rema~at some sites and would
be lost or destroyed as a result of project implementation. Ever, though the
impact ana lys i s presented above di sp 1ays cons i derab 1e va ri at ions among the
plans, all are ranked as an Adverse Flag because of these residual impacts.
Because of overriding public benefits to be realized through project
implementation, the loss of cultural resource data or value losses may be
deemed acceptable. Presumably, any unrecovered information would be of low
research val ue.

f. Impacts with Mod i fi ed Roosevelt and Modifi ed Stewa rt
Mountain in Plans

There is no difference in impacts to prehistoric cultural
resources between New and Modified Stewart Mountain Dam since the water level
would remain the same and borrow material would be obtained from outside of
the site area. There would also be no difference between the New and Modified
Roosevelt Dam because no sites are recorded in the vicinity of the new dam
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slte. The difference in maximum water level is also minimal, although in some
rare instances sites located on the 2,136-foot contour could be inundated for
a longer period of time.

The effects on historic sites are also similar whether new
dams or modified dams are constructed. The difference between New and
Modified Roosevelt is that with a new dam, the existing dam wou ld have to be
partially dismantled and breached. Any remnants would be inundated during
normal operati on; modification requires rai s i ng the existing dam, a change
that would severe ly alter its physical structure. Either action wou ld alter
the original architectural integrity of the dam. Modification of the
structure would not totally detract from the associat ion of the dam with
historic water development and would potentially allow for preservati on of the
downstream transformer building and parts of the power house which date from
the period of original dam construction. New Stewart Mountain Dam would
result in the destruction of the existing dam which is potentially eligible
for inclusion on the National Register of Historic Places. Modified Stewart
Mountain Dam would moderately alter the existing dam; the addition of a new
spillway may not affect the potential of the dam to be placed on the National
Register.

5. Social Resources

a. Types of Impacts to People

The social impacts analysis focuses on
relocation to individuals, families, and communities and (2)
reduction on transportation, health, and safety.

(l) impacts of
impacts of flood

o

o

o

Rel ocation would occur at the following dams and wou ld
involve the communities or entities indicated:

Confluence Dam - Fort McDowell Indian Commun ity
(Plan 3)

Roosevelt Dam - Rockhous e Farm, Roosevelt Lake
Estates, North Bay Estates, and Roosevelt
Gardens East (all action plans)
Cli ff Dam - KA Ranch (al l act ion plans except Plan 9)

Flood reduction impacts would occur in the 200-year flood
plain of the Salt and Gila Ri vers through the Phoeni x metropol itan area.
Affected communi ties include the cities of Mesa, Tempe, and Phoeni x; the town
of Buckeye and surrounding areas; the Salt River and Gila River Indian
Communi t ies ; and the area surround i ng and including the Holly Acres
subdivision.

b. Impacts with 110dified Roosevelt and Hodified Stewart
Mountain Dams in Plans

Relocat ion and flood reduction impacts would be the same
for New or Modified Roosevelt or Stewart Mountain because lake elevations,
s ize , storage allocations, and flood control operations would be identical for
a new structure or modified dam. Therefore, there is no significant
difference in impact between either option.
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c. Methodology

Numerous factors were identified for both re1ocat ion and
flood reduction impacts that were judged to best "capture" the social
consequences of project actions. These factors were grouped into three
categories: individual, interpersonal, and community factors. The selection
of factors was based upon an extensive review of the research literature and
on di scuss ions wi th members of the affected popul at ions. Both prima ry and
secondary sources of data were incorporated into the assessment.

The literature review yielded a list of characteristics
associated with success in adapting to relocation and with the ability to cope
with disaster. The affected populations were compared with these lists of
characteristics, and projections were made about the general level of expected
impacts. The factors were measured for existing conditions, based on primary
data that were collected using three techniques. First, case histories were
conducted with members of the affected popul at ions. These hi stori es were
recorded and transcribed; they contained information about the recent
characteristics of the population and about the factors that would be traced
across the project conditions. Second, i ntervi ews were conducted wi th key
informants who were chosen for their specialized knowledge about some aspect
of the impact assessment. Third, field observations were made and recorded by
researchers who vi sited affected communit ies; they attended community
functions and public meetings, and made notes on their observations.

Secondary data were used extensively in the assessment as
well. Information relevant to the impact assessment that was collected in
conjunction with several research projects was incorporated, as well as
demographic information obtained from census data and local, state, and
federal government agencies.

Data analysis consisted of making impact projections,
rating the level of the impact, and assessing the probable effect of the
impacts. Impacts were rated according to one of five levels. Changes were
rated as follows, depending on the probability of occurrence, likely duration,
number of people affected, revers i bi 1ity of the impact, and the extent to
which many areas of life were affected: 1) no change, 2) slight change, 3)
moderate change, 4) substantial change, or 5) extreme change. For example, an
extreme impact would have the following characteristics: it is very likely to
occur, would last for a long time, would be difficult to reverse and would
affect many areas of a person's life. In contrast, an impact described as
slight may be irreversible, but may only affect a few people or alter some
factor that is not highly valued.

The effect rating is contingent
those experiencing the impact; the magnitude,
probability of impact; and the professional judgment

d. Relocation

upon the va1ue sys tem of
duration, extent, and

of the analyst.

The consequences of relocation vary, both on the
individual and community level. Depending on the nature of the relocation and
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an the characteristics of affected individuals and communities, the
consequences of relocation could range from temporary stress to permanent
lifestyle disruption. The impact of relocation depends on two general
conditions: (1) how much change is generated by relocation, and (2) how that
change is interpreted and tolerated by the people who are relocated.

Stress and its manifestations are the primary impacts of
relocation to individuals, families, and communities.

Relocations· would occur at the Fort McDowell Indian
Community (Plan 3) and the Roosevelt Lake communities (Plans 1, 2, 3, 6, 7,
and 9). While impacts at both areas are adverse, relocation of the Fort
McDowell Community assumes an extraordinary adverse dimension because o·
characteri sti cs of the community. By comparison, Roosevelt Lake impacts are
less severe; however, they are still rated as Significant Adverse prior to
mitigation.

(1) Fort McDowell Indian Community

Table IV-3D summarizes the impacts and effects of
relocation for the Fort McDowell community, which are discussed below.

(a) Direct and Indirect Impacts of Plan 8 and Plans
1, 2, 6, 7, and 9

The existing conditions at Fort· McDowell reflect
changes in the community that are a result of long-proposed relocation. The
future-without condition will be significantly altered. For example, health
problems resulting from proposed relocation will be reduced and illness rates
will return to normal.

The potential for economic self-sufficiency,
community autonomy, and viability will be higher in the future-without
condition than the present condition. The tribe's economy will no longer be
stymied by the prospects of impending relocation, and the stature of community
1eaders and tri ba 1 government wi 11 be enhanced because they succeeded in
preventing the community's relocation.

Identical conditions are predicted to occur with
Plans 1, 2, 6, 7, and 9. It is probable that conditions would be even better
with these plans than with Plan 8 because any future potential for a
Confluence Dam would be eliminated by implementation of these plans.

(b) Direct and Indirect Impacts of Plan 3

The Confluence Dam and Reservoir would inundate
a large portion of Fort McDowell Indian Community lands. Approximately 13,000
acres of the tota1 25,000 acres owned by the tri be woul d be acqui red by the
Bureau of Reel amation for the dam and reservoi r , Some 290 members of the
374-member community would be relocated.
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table IV-lO

FORT McDCllELL INDIAlf ClJIMUlfITY
IMPACTS AND BPFECTS OF ULOCATtOH

Social Fac tors

In di vidual

1. Change s in phys ical and .enta l
heal t h prob leas

2. Changes i n pe rsona l autonOl"llY :
( the de~ree t o whi ch ind i vidual.
~lieve they have freedo. and
paver t o control. t he i r lives)

3 . Sat"i sfaet i on wi t h way of life

4 . The po tential for f i nancia l
ee 1f -a uf fie ieney

-~ In ter per sonal

1. The natur e and extensiveness of
f~ily ties and informal
, up po r t networks

2. In c id ence o f family problems
such as divorce) ch i l d abuse
4nd ne gl ect ) and alc ohol and
dr ug abu &e

C011lI'Dun i ty

1. Com.un ity Cohesivenes s
( t he ext en t t o whi ch a cOtlmUn 
i t y i. unified with ind iv idua ls
~ut ual ly dependi ng on each
othe r for support)

2. ~uni ty Viab il ity

Pl a n 8
CAWCS No Action

Future Without Project

Ib Rel ocations
(374 people in affec t ed c~nity)

1. No~l i ncidence of phy s i ca l and
_ntaI hea l t h proble. given age
distribu t ion of population

2. High levels of per s onal autonomy

3. High . a tis f ac tion with way of life

4. High po tent i al for i nc r eased
f i nan c i .l . e lf-s ufficiency

1. Hi gh l ev e ls of extended f4lllily
t i~ 5 ; highly inte grated support
s ysteCls with in the family and
tribe

2 . Na nnal tnc Idence of family
problelll8

1. Hi gh cOl'IIIDUn i ty c ohe s i on ; hi gh leve l.
of i nformal su ppo r t networks

2. High commun ity v iabi l ity (aign i f i can t
i ncrease from present condi t i on);
st r ong communi t y l eadership; high
po t en t i a l fo r t r i ba l au t onocy

nan 3 .

290 Reloca tions
(77%of affected population )

1. Ui ah incidence of phys i cal and
m.=ntal health probl elll& which is
ex pe c ted t o resul~ i n increased
.are- lity rate.

2. Extreme dec I i ne in l eveh o f
personal au tonomy

3 . Extreme decr ease in sa ti. f ac t i on
with WAy o f life

4. Substant ial decreaae i n potential
for auata ined f inancial self
su ff ic Ie ncy

1. Subatant ia l d~creaae in extended
family t ie. and family support
networks

2 . Sub.tan t ia1 increase in incidence
of fam i l y problema such as divorce,
ch i ld abus e and ne g le c t . and drug
abuae ; modera t e incidence of alcohol
abuse

1. Ex tre~ de c rease i n communi t y
cohea ion. Subs t an t i a l de cline io
number and e fficac y o f infor N I
networ ks

2. txtre-:! de creas e i n cOQlI8U..Qity
viab i l i t y ; aubs tantial decl i ne i n
autonomy (abil ity t o control the
di r ec t i on of the commun i ty ) and
in e ff i cacy of t riba l Leadership ;
e l i . ina t i on of t r end t oward
s c lf-dete~in.tion

Plana I, 1, 6, 7 and 9

110 Relocationa

1. There are no iapacta because
no i ndiv i dual. are relocated

1. No Impact

1. No impac t



Impacts and Ef fe cts

Table I V- 3D (Oont i nued )

Plan 8
CAWCS No Ac t i on

Futur e Wi t hout Project
Pl a n 3 Plans 1, 2, 6 , i and 9

CommuDity (Con' t)

3 . Economic se l f -suf f i ciency
(the degree to wh i ch a commun ity
is / i s not reliant on ou t s i de
agenc i es f or economi c suppor t )~

unempl oyment rate

4 . Po t ent i a l for s us taining the
Yavapa i cu t ture

conce pt ua l Mit i ga t ion

No Reloca t i ons
(3 74 peop l e i n affected commun i t y )

3. High pot en tia l fo r increased tr ibal
economi c s e l f - s u f f i c i ency ; moder a t e
level o f une mpl oyment

4 . High potential f or sustaining
Yavapai cu l ture

I. NA

290 Relocations
(7 7% of affec t ed popul a t i on )

3. Subs tan t ia l decreas~ i n po tential
for t r ibal economi c se l f - suff i 
ci ency (i ncr eased ·de pendency on
gove r nmen t a l serv i ce s ); substan
t ial i ncr eas e in unemployment

4. Ext r eme decreas e in po tent ial
to s us t a i n Yavapai cu l t ur e

1. Reloca t e the entir~ community t o 
gethe r; do no t relocate on an
individual bas i s

2. Prov i de the tr i be with add i t i ona l
l an d equal to or grea t e r -i n s i ze
than that acqui r ed, and of the high
es t qua li ty av a il able which is con
t i gous to t he re s ervation boundaries

3. Hone t a r y compensation should cover
all expe ndi t ur es and new expenses
incurred by the residents as a r es ult
of r elocat ion and should be di s t r i b 
uted according to t he t ribe's wis he s

4. Provide s pec i a l services t o meet
needs t hat are unique t o t hi s
community

5 . Ini tiate a plan t hat ensur es the
pa rt i c i pa t i on o f t he en t i r e commun 
i t y i n al l dec i s i ons an d p lans
re la ted t o the r e Iocat i on

6. Pr ov i de an accura te. rel iable
s ystem fo r di sseminating information
t o res Id ente so that they a r e con
s tan tly informed about t he r eloca
t i on proceedi ngs; pr ov i de a mea ns
by whi ch re siden t ~ can par t icipate
in t he re l ocation planning

I. NA

lb Rel ocations



-e
!•".",3

..
'l!•

•
""~
~

'"
"••
•
"
"i

..
"".;
"! ..o •

"- "" "• •
" ~
o~-.•

or; .~

,2~
go
x...
~

M

•
""•
.!

•
,i

"'• •" .." -::·".• •
~.:-
."" .·"•
• C" "." .. ... .
.!o;: ;

• •_A.
~ ~ ~
.. 0
. ... C C

• • •
~ ~ °Z

..:
100



The consequence of this project action would be
a marked increase in stress at both the individual and community level. The
stress that would result from relocation of the Yavapai would be made manifest
in three general ways: physiologically, psychologically, and socioculturally.
Each of the following predicted impacts is a specific manifestation of one of
these three forms of stress.

(i) Increase in Physical and Mental Health Problems:
Following relocation, the Yavapai would experience increased physical and
mental health problems that are expected to result in an increase in the
community's mortality rates. Residents have experienced escalated stress
levels resulting from threats of relocation, and medical utilization rates
have significantly increased as the stress has escalated.

(ii) Extreme Decline in Levels of Autonomy:
Relocation would result in an extreme decline in both personal and tribal
autonomy. For many residents, their opposition to relocation has become the
most critical issue in their lives. If, despite years of activity in which
virtually every resident participated, they failed to prevent the construction
of a Confluence Dam, residents inevitably would feel a sense of defeat. This
defeat would be construed as evidence that they are powerless to protect their
own interests and effect change.

(iii) Substantial Decrease in Potential for
Sustained Economic Self-Sufficiency: Past experience with resettlement
programs indicates that forced relocation for an Indian community does not
improve the financial status of the residents. Almost invariably, monetary
compensation, even including sums that appear quite generous, does not result
in sustained financial security for relocatees and their descendants.

(iv) Decrease in Family Support Systems, Increase in
Family Problems: The severe stress, demoral iZation, and sense of defeat
experienced by the community would take its toll on family members causing
disturbed family life, depression, anxiety, and a breakdown of family support
systems. The hardshi ps and pressures brought to bear on the family woul d
result in disorganization within the family structure. The incidence of
family problems such as alcohol and drug abuse, family violence, and child
neglect is expected to increase.

(v) Extreme Decrease in Informal Support Networks
and in Community Cohesiveness: Relocation disrupts social support networks.
Normal behavior patterns are disrupted and people become isolated from each
other as they attempt to cope with the shock of resettlement.

The disruption of support networks would
substantially reduce the cohesiveness of the community. This cohesiveness is,
in part, a consequence of residents' shared strong attachments to their land
and their belief in their abilitv to control their lives and sustain the
community. Relocation would disrupt their attachment to the land and cause
residents to lose confidence in themselves and in their leaders. This would
further reduce the cohesiveness of the community.
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(vi) Extreme Decline in Satisfaction With Life:
Residents of Fort McDowell are currently very satisfied with their lives
except for stress caused by threat of relocation. The tribe is making
significant progress toward their goal of self-determination. This would
cease if residents were forced to relocate. Residents virtually all agree
that the vast changes induced by their relocation would be highly undesirable
and would alter those things which are presently most satisfying to them.

(vii) Extreme Decrease in Community Viability:
Community viabil ity is defined as the abil ity of a community to sustain
itself. It is projected that compulsory relocation would result in an extreme
decrease in the viability of the Fort McDowell community, for the following
reasons:

Relocation would have deleterious consequences
for the economy at Fort McDowell. Unemployment would increase and economic
development activities would be abandoned because, following relocation, the
Fort McDowell community would not have a reliable economic base.

One of the most commonly reported outcomes of
compu1sory re1ocat ion is the demise of the 1eadersh i p or 1oca 1 government of
the affected population. Besides losing confidence in their leadership, the
residents would lose confidence in their system of government, for they would
perceive it as inadequate to protect them and meet their most basic needs.

For Fort McDowell residents, the community is
their tribe; it constitutes an integral part of their cultural identity.
Relocation would disrupt their strong identification with their community
because of the interrelatedness of their culture, community and land.

(viii) Extreme Decrease in Potential to Sustain Yavapai
Culture: The prehistory and history of the Yavapai demonstrates that
culturally and historically they are a people distinct from other groups in
the Southwest.

Relocation would likely result in the
destruction of the culture and society of the Yavapai. Even if the community
would be relocated as a whole, it could take decades for new ties to form. In
a cultural sense, fundamental patterns of social interaction, which are public
displays of cultural behavior, can no longer be carried out after relocation.
Although Yavapai people will survive as will some aspects of the culture,
fundament a1 subsystems woul d be irreparably damaged, especi ally those that
relate to the tribe as a cultural and legal entity, the community in its
relationship to the land, and the people in their social relationships.

(c) Mitigation and Residual Impacts

The conceptual mitigation plan for Fort McDowell
residents is outlined in Table IV-3D. The impacts at Fort McDowell would be
severe, irreversible, long lasting, and would affect every member 'of the
tribe. While some mitigation may be possible, it would not significantly
reduce the effects of relocation impacts.
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One impact that could be partially mitigated is
the breakdown of extended family and social networks. Enough land could be
provided for the entire community to duplicate existing spatial housing
patterns. Such an arrangement would have less of an impact than dispersing
family and neighborhood networks, providing that residents were in good mental
and physical health. Clearly, money would not mitigate any of the social
impacts described here; money would, however, be paid to the tribe in
compensation for land required by the project. Many members of the tribe have

. expressed concern for the consequences of an influx of large sums of money to
people not experienced or trained to invest it.

Since mitigation does little to reduce the
impacts of relocation on Fort McDowell residents, residual impacts remain
virtually the same as unmitigated impacts. The mitigated effect remains the
same, Adverse Flag.

(2) Roosevelt Lake Communities

The impacts and effects of re 1ocat i on for Roosevelt
Lake area residents are summarized in Table IV-31.

(a) Direct and Indirect Impacts of Plan 8

In the future-without condition for Roosevelt
Lake communities, few changes in population numbers and characteristics are
expected from the existing condition. This is because little private land
remains available in the area, and residents do not want increased
development. The proportion of full-time residents, however, will increase as
individual lots are developed and housing structures are made more permanent.

(b) Direct and Indirect Impacts of Plans 1, 2, 3, 6,
7, and 9

With all action plans (Plans 1, 2, 3, 6, 7, and
9) Roosevelt Dam would be modified or a new dam built, creating a larger
reservoir than currently exists. Land would be acquired by the Bureau of
Reclamation for the larger reservoir, and homes and businesses within the
take-line would be relocated.

As a result of differences among action plans,
the number of people relocated at Roosevelt Lake would vary; however, the
general impacts would be the same because of the similarity in the communities 
that would be affected. In the following sections, these general impacts are
first described, and then the differences in the affected communities of
Rockhouse Farm, Roosevelt Lake Estates, North Bay Estates, and Roosevelt
Gardens East are discussed.

(i) General Impacts at Roosevelt Lake:
Relocation would be stressful for Roosevelt Lake residents and would require
considerable adjustment for them. Many residents are older and live on fixed
incomes. Since private land is no longer available in the immediate vicinity,
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Table IV-31

ROOSEVELT LAKE AREA
AGGREGATED DMPACTS AND EFFECTS OF RELOCATION

Impacts and Effects

Socia1 Fac tors

Individual

1. Changes in physical and mental
hee l t h prob Lesas

plan 8
CAWCS No Action

Future Without Project

No Relocations
(596 people in affected communities)

1. Normal incidence of phyacial and
mental health problema given ag~

distribution of population

Plan 2

247 Relocnions
(40% of affected population)

1. Slight increase in physical and
mental health problems resulting
fra. increased .tre.s

Plans 1, 3, 6, 7 and 9

347 Relocations
(58% of total population)

1. Slight increase in physical
and mental health problems
re.ulting from increased
stress

N:;;

2. Changes in personal autonomy 2.
(the degree to which individuals
b~lieve they have freedom and
pover to control their lives)

3. Satisfaction with way of life 3.

4. The potential fer financial self- 4.
auf f i.e Lenc y

Interpersonal

High levels of personal autonomy

High satisfaction with way of life

High potential for financial 8e1f
sufficiency

2. Substantial decrease in personal
autonomy

3. Substantial decrease in satisfac
tion with way of life

4. Moderate reduction in potential
for self-sufficiency

2. Substantial decrease in
personal autono.y

3. Substantial decrease in satis
faction with way of life

4. Moderate reduction in poten
tial for self-sufficiency

1. The nature and extensiveness of
family ties and info~l

support networks

Community

1. Low levels of informal support
networks in all communities except
Roosevelt Cardens; at Roosevelt
Garden. moderately developed informal
support network.. Family interaction
primarily within nuclear f ..ily at
all locationa

1. Slight decrease in informal
support networks aaong family
and friends

1. Moderate decreaae in informal
support networks. Slight
decrease in informal inter
actions between households

1.

2.

Community Cohesiveness
(the extent to which a cam.un
ity is unified with individuals
mutually depending aD each
other for support. A cohesive
community is characterized by
extensive informal support
networks, frequent personal
interaction, and by strong
personal identification of
residents with the community
as a whole)

Community Viability
(the ability of a community
to su.tai~ itself)

1.

2.

l£lw to moderate cOlllllUnity cohesion 1.
in all communities except RooseveLt
Gardens; high cOllllllunity cohesion
at looaevelt Gardens (fo~l social
organization eaeraes on te.porary basi,
to meet needs and respond to i-.ediate
proble.). Lew level comtllUnity organi
zation on day to day basi.. (Emphasi.
on individuality more than ca.munity)

Community development likely to 2.
remain at present low level which ia
adeqU4te to sustain viability.
Moderate potential for .ustained
community viability at area level

Slight decrease in community
cohesiou and social organization

Moderate decre~se in potential
for sustained c~nity viability

1.

2.

Moderate decrease in
community cohesion and sli~ht

decrease in social organiza
tion

Substantial decrease 1:(

potential for sustain~d

community viability

~
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Impa ct s and l': ffec t s

con ceptual Mi t i ga t i on

1. NA

Pl an 8
CAWCS No Action

Future Without Pr oj e ct
Plan 2

1. Relo cat~ on l y t hos e people who
live with in the a r ea likely to be
inundated mor e than once in 200
years, bu t not within t he l arge r
IDF area; pr ov ide l ow-cost f l ood
in surance "t o peopl e r esiding in
the t DF a rea

Plans 1, 3 , 6 , 7 and 9

1. Relocat e only t hos e 50 peo ple
who l ive within the con f i ne s
of the 200-year f lood poo l ,
with no relocat i on o f peo pl e
in the lDF area

2. Provide low-cost fl ood
insu r ance to peopl e in the
!Dr a rea

3. Provide Forest Se r vice
Land in the Roos evel t Lake
ar ea bor de r i ng Roos eve lt Lake
Es t a t es for relocat i ons.
a l lowi n g enough spac ~ s o
n~i ghbor s may r~ loca te n~ar

eac h o t he r if they wi sh .

4 . Prov id e monetary co mpensat ion
for a l l relocat i on eKpens es
i ncu rred by re sidents

5 . Pro v ide s pec ia l serv i ce s t o
me e t need s that ar~ unique t o
th~ s e communi ties

6. Prov ide an accura t e and
rel iable system for
dis semi na t i ng i nfor ma t i on
t o r e s ideots s o that they
a r e cons tan t l y i nfortDed about
r e l oca tion pr oceedings ;
pr ov ide a means by whi ch
r es idents can parti c ipate i n
the r e l ocati on pl ann i ng
pr ocess



Impacts and Effecta

Res i du al IIIpac ts

Table IV-31 (Cont i nued )

Plan 8
CAves No kt ion

future Without Projec t
Pl an 2 Pl .. n" 1, 3 , 6,7 and 9

1. Resi dua l impac t a are those tha t
ca nno t be eliminated by . itisa
d on meas ures

Unai t i s a t ed!Hi t i ga t ed Effecta

.. SA

1. SA

1. None. If . itig_tion measure a
are i mpl ement ed no people will
be ee tce eeed

SA/No Effect

1. SO i od ividua l s r es i de below
e l eva t i on 2, 113 fe el at
Roosevelt Lake Es ta tea an d
would requi re relocation
with miti a. tion . These
indiv idual. wouLd expe r i 
enc e a ligh t l e~ el a of
~lre•• and i nco nven ience if
re loca t ed with in t he com
munity and awarded eQ u it a~ :

cOlllpen. a t i oo

SAil
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relocation could force many to leave the area. If residents could no longer
~aintain the same lifestyle elsewhere, the change in their lives would be both
significant and disruptive.

Stress levels would be limited, to some extent,
because there is not a high degree of consensus among residents regarding
their expectations about relocation. None of the residents want to be
relocated, but some feel they could adjust quite easily to relocation. Some
residents believe that relocation would undermine their ability to live as
they desire, while other think relocation would not change much in their
lives.

If forced to move, residents would be very upset
and disappointed; however, they would not construe their relocation as a
personal defeat and would not be likely to internalize feelings of
helplessness or failure which would reduce their ability to cope with the
stress.

Since community cohesiveness, formal
organization, and community viability are generally at low or moderate levels,
relocation would not significantly reduce these factors even if it results in
the dissolution of the community, as with Rockhouse Farm or North Bay Estates.

The aggregate impact to Roosevelt Lake residents
is displayed in Table IV-31. The unmitigated effect has been evaluated as
Significant Adverse. The severity of the impact stems from residents' strong
desire to remain in the area, the problems associated with moving and
re-establishing a home, financial considerations, and relocating large
proportions of, or in some cases, entire communities. Differences among the
effected communities are described below.

(ii) Rockhouse Farm: All of the 47 residents of
Rockhouse Farm would be required to relocate with all action plans. The
residents (except the owners of the mobile home park) rent their trailer lots;
most rent their mobile homes or trailers as well. The degree of change caused
by relocation of this community would not be great.

(iii) Roosevelt Lake Estates: Approximately 125
people would be relocated from Roosevelt Lake Estates with Plan 2; 175 people
would be relocated with Plans 1, 3, 6, 7, and 9. A total of 359 people live
in the Estates. The Estates residents own their own property. Since no
private property remains available near the lake, those who are relocated
would have to leave the area. This would disperse the community, disrupt
interpersonal relationships, and substantially reduce individuals' feelings of
satisfaction and autonomy.

(iv) North Bay Estates: All of the 60 residents of
North Bay Estates would be relocated with all the action plans. About
two-thirds of North Bay Estates residents I ive there only part-time. As a
result, the community is not highly cohesive or well developed and community
level impacts are minimal. However, individual level impacts would result in
significant change for people who would be relocated.
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· (v) Roosevelt Gardens East: Fifteen people would be
relocated as a result of Plan 2. Most of these are part-time residents, so
impacts on all levels would not be great. Since private land near the lake is
no longer available, residents would have to leave the area. With Plans I, 3,
6, and 7, about one-third of the residents would have to re1coate, and impacts
would be more adverse.

(vi) Impacts to Roosevelt Lake Area Bus i ness: The
Lakeview Marina on the east side of the lake would be relocated with all
action plans. The marina is the only boat launching ramp of its kind at
Roosevelt lake and includes a small store equipped with supplies. The
Rockhouse Farm store and trailer park, also on the east side of the lake,
would require relocation with all action plans. One ranch, located on the
west of the lake in Roosevelt Gardens East, would be relocated with all action
plans. Other lands used by ranches for grazing cattle on both sides of the
lake would be inundated with any increase in the lake's elevation.

Area bus i nesses wou1 d experi ence a decrease in
sales and profits if nearby communities are relocated. Recreational
facilities would experience a temporary loss in income, with long-term
prospects of profitability increasing because of greater recreational use of
the lake. The Punkin Center School would have a decrease in enrollment if
residents are relocated out of the area.

(c) Mitigation and Residual Impacts

The conceptual mitigation plan for Roosevelt
Lake relocations focuses on not relocating people from ares where the
probability of reservoir inundation is very low; in all plans, mitigation
would consist of not relocating people from the IDF area. Other provisions of
the conceptual mitigation plan are presented in Table IV-30.

Hith miti gati on, the severity of the impacts
would be greatly reduced in Plans I, 3, 6, 7, and 9 resulting in an
insignificant effect. The 90 families still requiring re1coation with
mitigation (those who live at elevations below 2,173 feet) live near the
northern boundary of Roosevelt Lake Estates, close to the lake. About half of
these are part-time residents, many of whom are planning to retire in the
community. Since it is possible to compensate for financial losses, to
provide land in the area so that residents can retain the same lifestyle, and
to provide moving services, the impacts of relocation for these 90 families
can be significantly reduced. If these individuals can be relocated to higher
Forest Service land adjacent to the community and compensated for all expenses
incurred as a result of their move, an impacts would be virtually eliminated.

Mitigation for Plan 2 would eliminate all
impacts because there would be no relocations.

(3) KA Ranch (Cliff Dam)

Relocation would occur at the Cliff site under all
action plans except Plan 9. The impacts and effects of relocation at the KA
Ranch within the Cliff site area are summarized in Table IV-32. The
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Impacts and Rffects

Social Fac tors

Indi v idua l

1. Changes in phys ica l and mental
hea lth pr ob I e ee

2. Changes i n pers onal autonomy
( t he deg r ee t o whi ch i nd i v i dual s
be lieve the y have f r eedom and
power t o cont r ol the i r l i ves )

3 . Sat isfact i on wi th wa y o f life

4. The potential for fi nancial self~

suffic Leney

Interpersonnl

1. The na t ur e and ext ensiveness of
family t i es and in f ormal
support ne t wor ks

Conceptua l Mit i gAti on

'~.

Table I V- 32

CLIFF SITE ( KA RANCH)
IMPACTS AND EFFECTS OF RELOCATION

Plan 8 and Plan 9
CAWCS No Act i on

Future Without Project

No Relocations
(} 6 pe opl e res i de at t h e ranch )

1. Normal i ncidence of phys ical and mental
heal th prob l ems

2 . High Leve l s of persona l autonomy

3 . Hig h sa tis fac t ion with way of l i f e

4 . Hi gh po t e nt i a l f or financial self
sufficienc y

1. High l evels of i nfo rma l support
ne t works among familial hous eho lds

I. NA

....J

Plans 1, 2, 3, 6, and 7

16 Rel ocations
( 100% of tota l popu lat ion)

1. No change in incidence of physi ca l
and menta l hea lth pr oblems

2. Slight dec r eas e i n persona l
auton omy

3. Slight decr ease i n satis fa c tion
with wa y o f l i f e

4. Mode ra te reduct ion i n po t entia l for
se lf -Buffi c i~ncy

1. No impa.ct

1. Monetary compensation s hou l d
cove r a ll e xpe nd i t ures a nd new
e xpens es i ncu r red by the r esiden ts
4 S a r esult of r e l oca tion

2. Attempt to re pl ace pa te nted land
owned by r esiden ts with equi valen t
acreage in r eg i on with potential for
adj acen t gr a z i ng l e As e land a nd
suff ic ien t wate r rights t o grow f eed
for ca t t l e oper a t ion

3. Prov ide.on accura te . r eliable system
f or di s semi na ting infor mat i on t o
r el ocatecs 80 tha t t hey are cons tan t ly
in f ormed a bout th e reloc a tion pro
ceedings
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Impacts and Effects

Res idua1 Impac ts

1. Residual Impacts are thos e that
ca nno t be e limi na t ed by mitigation
meas ures

tnmi t i ga t ed / Mi t i ga ted Effect.

1. NA

1. NA

Table IV-32 Continued)

Plan S and Plan 9
CAWCS No Action

Futu~e Without Proj ect

'-

Plans 1. 2, 3, 6. and 7

1. Mit i gat ion procedure s would lc s s~n

the stre ss and fina nc i al pcob l cucs
as s ociated with reloca t i on. althou~

r es idents would experience minor
atres s and inconvenience vh il ~

r elocations take place.

1/1



unmitigated impacts at the KA Ranch st em most ly f rom fin ancial cons iderat ions
and from the resi dent s I desi re to live in the area . Mit i gati on, based on
monetary compen sation and providing equivalent alternate land, could reduce
t he impacts. The impacts are descri bed as sl ight because of the sma ll number
of people involved (16 people) and steps the family has ta ken t o remai n
together in the area. The cur rent owners of the ranch have recentl y pruchased
another ranching operation in the area and plan to relocate together.

e. Flood Damage Reduction

This section described the social impacts and effects of
flood damage reduction. Impacts and effects of alternative plans, including
no action, are described in Tables IV-33, IV-34, and IV-35. Al t ernat i ve plans
are associated with three floodflow l evel s . Plan 8 (no action) does not
provide flood control. Plan 2 provides cont rol of the 200~year fl ood (275,000
cf s ) to 157,000 cfs at Sky Harbor Airport. Plans 1, 3, 6, and 7 cont rol the
200-year flood to between 70,000 and 92,000 cfs at the ai rport. Pl an 9
con t rol s the 200 year fl ood t o 215,000 cfs.

(1) Types of Flood Dama ge Reduction Impact s

Each of "t he alternative
analyzed according to two levels of measurement:
individual level of analysis describes the direct
the area level described the indirect effects.

flood con t rol plans are
individual and area. The
effects of flooding while

The direct impacts of flood control are the reducti on
of el imi nat i on of condi t ions experienced by indi viduals as a result of
property inundation dur i ng and foll owing a flood. These condi ti ons include
changes in physical and mental health, financial capacity, " and life
sa ti sfica tion . Indirect impacts are the reduct ion or el imination of t hreats
t o area-wi de pu bl ic safety and welfa re dur i nq and foll owing a fl ood. These
t hreats are contingen t upon t he degree of breakdown experiencp.d by a
part i cula r are a's phys ical infrastructure and pub li c safety organiza tions.
Area l evel impacts are ass esse d accordi ng to organiz ational charact eri st ics
pecul i ar to the CA~iCS study area. These inc l ude disruptions in automobi l e,
air, and rai l transportation; publ ic ut il it ies; tel ecommun ication; publ ic
safety response organizations; business operations; t ourism; and communit ies
inundated as t hey relate t o publi c safety and welfare. One added impact of
flood control is the addi t i onal land available for development as a result of
reduced flood fl ows.

The degree of individual and area wide di srupt ion in
a f l ooding disaste r varies; i t depends l argely upon the suddenness, durati on
and i ntensi ty of a pa r t i cul ar fl ood event. Hi stori c fl ooding events are used
to characteri ze t he type of impacts caused by f l oods i n centra l Ariz ona .

(2) Direct and Ind irect Impacts of Plan 8

Fut ure soci aI condit ions without flood cont rol are
assumed to be condit ions i n the event of a 200-year flood by t he year 2000 .
In the CAHCS study area , t he 200-year flo od is defi ned as a flow of 275 ,000
cfs as measured at Sky Ha rbor International Airport. Projection of t he year
2000 popula ti on for the Salt-Gila fl ood inunda tion area 46, 560. Thi s number
i s sl i ghtly le ss than 2 percent of the projected Mari copa County po pul at ion of
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TABLE IV-33

FLOOD DAMAGE REDUCTION IMPACTS OF PLANS 1, 3, 6 and 7
CONTROL OF 200-YEAR FLOOD TO FLOW OF 70,000 TO 92,000 cfs

Condition

Individual Level Factors

(1) Physical and Mental Health

N.....
N

(2) Net Disaster Losses

200-Year Flood
(275,000 cfs)

(Plan 8)

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

Projected $87,292,000 in
residential property damages
in year 2000; majority of
46,560 individuals directly
affected in low-to-moderate
income brackets. Majority

Flood Level Between
70,000 and 92,000 cfs

(Plans 1,3,6,7)

Potential for inundation
area impacting less than
100 individuals in year
2000. No flood-related
deaths anticipated.
Potential for physical
injury and illness for
less than 100 individuals.
Low levels of disorganized
(panic) activity.

Projected $602,000 in
residential property damage
in year 2000. Majority of
<100 individuals affected
low-to-moderate income
sequential flooding disaster

Impact

Elimination of potential
for inundation area impacte
>46,460 individuals.
Elimination of high
probability of large
number of flood-related
deaths. Potential for
physical injury and ill
ness and severe stress
eliminated for >46,460
individuals. Substantial
reduction of potential
for disorganized (panic)
activity.

Reduction of $86,690,000
in residential property
damage by year 2000;
majority of directly
affected individuals in
low-to-moderate income



TABLE IV-33 (Continued)

Condition
200-Year Flood

(275,000 cfs)
(Plan 8)

Flood Level Between
70,000 and 92,000 cfs

(Plans 1,3 ,6,7)
Impact

Individual Level Factors (Continued)

N
>-'
w

(3) Lifestyle Disruption

of flood victims required to
obtain loans or use personal
savings to make repairs to
property.

Temporary lifestyle disrup
tion for 46,560 individuals
subject to inundation by
floodwaters. Long and
debilitating cleanup for
many months; lost work and
school time. Permanent
changes in lifestyle for
majority of 525 sequential
disaster victims in Holly
Acres subdivision.

victims. Majority of <100
individuals inundated re
quired to obtain loans or
use personal savings to
make repairs to property.

Temporary lifestyle disrup
tion for <100 individuals
subject to inundation; per
manent lifestyle disruption
for majority of <100 sequen
tial disaster victims in
Holly Acres.

brackets. Extreme reduc
tion of potential for
loans and depletion of
personal savings for
property repairs by
majority of >46,460
individuals •

Extreme reduction of
lifestyle disruption.
Elimination of disrup
tions for >46, 460
individuals. Elimina
tion of lost work and
school time for >46,460
individuals.



TABLE IV-33 (Continued)

N......
+>

Condition

Area Level Factors

(1) Transportation Disruptions

- Automobile

- Ai r and Rail

200-Year Flood
(275,000 cfs)

(Plan 8)

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

Damages to airport facili
ties and railroad tracks
and yard projected to be
$7,021,000 by year 2000.
Major delays in air service
for 2 days beyond peak flow.
Repairs would require 3
months to complete.
)$500,000 in damages to
airport channel clearing
project.

Flood Level Between
70,000 and 92,000 cfs

(Plans 1,3,6,7)

15 bridge crossings remain
operable. Closure of dip
crossings. Damages to
roads and bridges totalling
<$5,000,000. No signifi
cant delays in transporta
tion by the year 2000.

No damage to air and rail
transportation facilities.
Minor damage may occur to
airport channel clearing
project.

Impact

14-15 bridge crossings
maintained. Substantial
reduction of costs of
damages to bridges and
roads ()$10,800,000).
Elimination of signifi
cant transportation
disruptions.

Elimination of $7,021,001
in damage costs and
reduction of damages to
airport channel clearing
proj ect by year 2000.



~

TABLE IV-33 (Continued)

.J

N.....
U1

Condition

Area Level Factors (Continued)

(2) Public Utilities

(3) Communication

(4) Business Community

200-Year Flood
(275,000 cfs)

(Plan 8)

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

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

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

Flood Level Between
70,000 and 92,000 cfs

(Plans 1,3,6,7)

Damages to electrical trans
mission towers and power
lines would be well below
$1 million. Insignificant
damages to sewage and waste
water treatment plants.
Damages to active landfills '
cannot be quantified at the
present time.

Possibility of delays in
telephone service for
some. No delays in
delivery schedules of
newspapers, mail and
other subscription
services.

Damages totalling
$6,194,000; Majority
of damages occurring
to sand and gravel
operations.

Impact

Substantial reduction of
damages to electrical
transmission towers
and power lines
()$5,400,000). Substan
tial reduction of dam
ages to sewage and
wastewater treatment
plants and active land
fills.

Elimination of djsruption
in delivery servicn of
published material
(mail, newspapers, etc.).
Substantial reduction in
disruption of phone
service.

Reduction of $62,519,000
in damages. Elimination
of lost revenues due to
transportation disruptions



TABLE IV_33 (Continued)

Condition

Area Level Factors (Continued)

(5) Tourism

200-Year Flood
(275,000 cfs)

(Plan 8)

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

Flood Level Between
70,000 and 92,000 cfs

(Plans 1,3,6,7)

No significant disruption
in tourist trade.

Impact

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

(6)

(7)

Public Safety

Communities Subject
to Inundation

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

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

Although no accurate
estimate exists for
emergency costs in a
flood of this level,
it is estimated that
costs would be below
$60,000.

Less than 100 individuals
residing in the subdivision
of Holly Acres could be
inundated by floods below
100,000 cfs. Major break
downs in informal support
networks and community
cohesion would not be
anticipated.

Reduction of <$1,049,000
in emergency costs.
Elimination of needed
aid from outside of the
Phoenix metropolitan
area.

Elimination of residen
tial property damage and
breakdowns in informal
support networks and
community cohesion for
)46,460 individuals in
7 communities (Mesa,
Tempe, Phoenix, SRPMIC,
GRIC, Buckeye, Holly
Acres).



TABLE IV-33 (Continued)

Condition

Area Level Factors (Continued)

200-Year Flood
(275,000 cf s )

(Plan 8)

Flood Level Between
70,000 and 92,000 cfs
(Plans 1,3,6,7)

Impact

(8) Additional Land Use No additional land available. Approximately 3,563 addi
tional acres available for
higher urban uses. Valued
at $107,311,000 by year
2000.

Additional 3,563 acres
available for higher
urban uses. Valued at
$107,311,000 by year
2000 .



TABLE IV-34

FLOOD DAMAGE REDUCTION IMPACTS OF PLAN 2
CONTROL OF 200-YEAR FLOOD TO FLOW OF 157,000 CFS

N......
00

Condition

Individual Level Factors

(1) Physical and Mental Health

(2) Net Disaster Losses

200-Year Flood
(275,000 ds)

(Plan 8)

Potential for 'i nunda t i on 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.

Flood Level of
157,000 cfs

(Plan 2)

Potential for inundation for
approximately 525 individuals
by the year 2000. Low prob~

ability for large numbers of
flood-related deaths. Po
tential for physical in
jury and illness and severe
stress for 525 individuals.
Low levels of disorganized

. (panic) activity.

Projected $5,684,OOO .in
residential 'property damage
in year 2000. Majority of
525 individuals affected
are low-to-moderate income
sequential flooding diaaater

Impact

Elimination of potential
for inundation for
approximately 46,035 '
individuals in year
2000. Y~derate decrease
in probability for large
number of flood-related
deaths. Elimination of
potential for physical
injury and illness and
severe stress for 46,03S
individuals. Substantia
reduction in potential
for disorganized (panic)
activity.

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



TABLE IV-34 (Continued)

Condition
200-Year Flood
(275,000 ds)

(Plan 8)

Flood Level of
157,000 cfs

(PlatT 2)
Impact

Individual Level Factors (Continued)

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

. victims; majodty of 525'
inundated individuals

. required to obtain loans . or
use personal savings to make
repairs to property.

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

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

Temporary lifestyle disrup
tions for 525 individuals
inundated; permanent life
style disruption for many
of 525 sequential disaster
victims in Holly Acres.
Lost work and school time
for inundated 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-34 (Continued)

N
N
o

Condition

Area Level Factors

(1) Transportation Disruptions

- Automobile

- Air and Rail

200-Year Flood
(275,000 cfs)

(Plan 8)

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

Damages to airport facili
ties and railroad tracks and
yard projected to be
$7,021,000 by year 2000.
Major delays in air service
for 2 days beyond peak flow.
Repairs would require 3
months to complete.
>$500,000 damage to airport
channel clearing project.

Flood Level of
157,000 cfs
(Plan 2)

15 river crossings oper
able. Damages to roads
and bridge crossings
totalling >$5,000,000.
Closure of all dip cross
ings. Transportation delay
costs considered to be in
significant with new bridge
crossings in place. Low
levels of stress experienced
by area motorists due to
minor transportation delays
(i.e. added driving dis
tances to cross floodplain).

No damage to air and rail
transportation facilities in
year 2000. No delays in
service. Approximately
$500,000 in damage to air
port channel clearing
project.

Impact

Substantial reduction of
damages to bridges and
roads as a result' of
flooding «$10,800,000).
Substantial reduc t Ion of
transportation delay
costs. Elimination of
stress associated with
long waits to cross
floodplain area.

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




