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AMPLIFICATI ON TO THE

FINAL ENVIRONMENTAL IMPACT STATEMENT

NE\-l RI VER AND PHOENIX CI TY STREAMS

FLOOD COHTROL PROJ ECT, MARI COPA COUNTY, ARIZONA

Introduction

1. This amplification report provides current information regarding the

pr e se rvat ion of historic resources within the Cave Buttes Dam project

ar e a described in the Final Environmental Impact Statement (PElS), New

Rive r and Phoenix City Streams Flood Control Project, Mar i copa County,

Arizona. The PElS was prepared by the U.S. Army Eng inee r District, Los

Angeles, and f iled wi t h the Council on Environmental Qual i t y on September

27 , 1976 .

2 . Thi s ampli fi cat i on report addresses a point of concern raised by the

Arizona State Histori c Preservation Officer regarding the effect of the

propose d project on Cave Creek Dam. Cave Creek Dam, a historic concrete

arc h dam, is wi thin t he reservoir area of the authorized Cave But t es Dam,

which i s a maj or component of the New River and Phoenix City Streams Flood

Control Pr oject . Plate 1 shows the major features of t he f l ood control

project. Plate 2 shows the relat ionship Cave Creek Dam has to Cave Buttes

Dam and Reservoir .

1



Cave Creek Dam

3. Cave Creek Dam is a reinforced concrete structure with 38 arches and

supporting butt r esses spaced about 44 f eet apart. The top of the dam is

at elevation 1642 .0 . The dam is 1,692 feet l ong and has a maximum height

of 52 f eet above the s t r eambe d at the downstream toe. Plate 3 shows the

di mens ions of Cave Cr eek Dam. The dam was constructed in 1922-1923

thr ough a joint effort of the State of Arizona, Mari copa County, and others.

4 . The Ari zon a Sta.t e Hi stor i c Preservation Officer and the Secretary of

the Interior have det e rmi ne d that Cave Creek Dam i s a s ignificant historic

engi neeri ng st r ucture , eli gible for inclusion in the Nat i onal Regi ster of

Hi s t or i c Place s . The dam was de s i gned by John E. Eastwood , and is t he f i r s t

r e i n f or ced concrete dam built with a curved upstream f ace . The design proved

t o be more effect ive an d much less expensive than convent ional dams of the

time . The design has been copied many times since.

5. As described in the FEIS, the authorized pr oj ect included the r emoval

of Cave Creek Dam. Si nce the FEIS was filed with CEQ, the dam has been

r ecogni zed as a s i gnificant historic en gineering s t ructure. Consistent with

t he Nat i on ' s policy to pre s e r ve such s tructures of nat i onal significance,

the Corps has modified t he plans for the construction of t he project to

include t he constructi on of a bypas s channel t hat will allow Cave Creek Dam

t o be saf ely pr eser ved wi t h i n the reservoir area o f Cave Buttes Dam .
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Design Considerat i ons

6 . A Supplemental Report to the pr oj ect Gener al Design Memor an dum No .3 ,

des cribing the alternat i ve pl an s to pr e s er ve Cave Creek Dam evaluated by

t he Cor ps , the design cons ide r ations, an d t he recommended bypass channel

design det ermined t o be the most pr udent cho ice can be found in appendix

A. Briefly , the report explains that Cave Creek Dam would be overtopped

by a f l ood havi ng a ret urn period slightly larger than 25 ye ar s . If the

dam were to be overtopped, floodwat e r s would wash t he f ound at i on mat er i als

away from the downstream t oe of t he dam and from beneat h the buttruss

foundations and arches, causing the concret e s t ruct ure t o f ail.

7. It was det e rmi ne d that modifi cations t o Cave Cr eek Dam suf f i cient to make

it meet the Corps Dam safety standards would be prohibitively expen s ive and

would alter t he physical appear ance of the dam. The recommende d plan al l ows

the dam to be overtopped , but creates a stilli ng pool no more than 10 f eet

l owe r than the fl oodwate r be ing impounded by t he h i s t or i c dam. This pool

minimize s the phys i cal s tresses on t he dam, pr ovide s stabilit y during floods ,

and absorbs t he erosive ene r gy of f l oodwat e r overtopping the dam, thus

preventing the dan ge r ous undermining of the dam' s f oundation .
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Coordination

II I

8. The ,concept of adding a bypass channel to pr es e r ve Cave Creek Dam was

coordinated with the Arizona State Historic Pr e se r vat i on Officer and the

st a ff of the Advisory Council on Hi s t or i c Preservation. A copy of the Corps

report documenting the det e rmi nat i on that the construction of the bypass

channe l and unavoidabl e pe r i odi c inundation would not have an adverse effect

on Cave Creek Dam, can be found i n appendix B. Copies of the letters of

concur r ence from t he Advi s ory Council and the Stat e Hist ori c Pr e s e rvat i on

O~fi ce r have als o been i ncluded i n appendix B.

Envi r onment al Effects

9 . The envi r onmental effe ct of each pr opos ed Corps act i on is routinely

asses sed during the pl anni ng pr oces s . The maj or environment al effects o f

the r ecommended pl an are summarized i n the supplemental report (Appx . A)

and the No Adverse Effect Det e rminat i on Report (Appx , B). An environmental

as ses sment add r es sing t he e f f e ct the proposed bypass channel and pr es erve d

dam will have on the environment can be found in appendix C. The environ

mental as ses s ment documents t he Di s t r i ct Engineer's det e rminat i on t hat an

Suppl enental Envi r onmental Impact St atement will not be prepared.
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10. In summary, the environmental effects of the pr oposed action i nc lude

the preservation of a Hat i onal Regi ster -el i gi b l e structure and the

destructi on of 15 acres of di s turbed upland vegetat i on . This latter i mpact

is part i all y mitigated by the fact t hat soil excavated to form the bypass

chann e l will be deposit ed i n borrow ar eas previous l y denuded of vegetation

and s t r i pped of t opsoil by private gr ave l mining act i vi tie s .
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CAVE CREEK DAM
BYPASS CHANNEL

Introduction

1. The Phase II, Part I Design Memorandum, dated July 1976. vas submitted
to SPD for approval on 30 July 1916 and fo rwar ded to OCE on 19 J anuary 1977 .
Part of the pl an recommended in t he Phase I I report consists of the cons truc
tion of Cave Buttes Dam and removal of the existing Cave Creek Dam located
about 0. 7 mile upstream of t he proposed dam. More recent actions suggest
that Cave Cre ek Dam not be r emoved and that it be preser ved as a historical
landmark .

Pur pose

2. The purpos e of this report is t o evaluat e alternatives to r emoval of
Cave Creek Dam and recommend the act i on t o be taken .

Phas e I /Phas e II Plan

CAVE BUI'TES DAM

3. Cave But t es Dam, as described in the Phase I I, Part I Design MeIOOrandum.
would be cons tructed about 0.7 mile downstream (south) from t he existing
Cave Creek Dam. The mai n embankment would be a compacted-earth f i ll
str uct ure with a maximum height of about 109 feet above streambed . The
crest of the dam (elevat i on 1,679.1 feet above mean sea level) would be
about 2 ,260 feet l ong . The outlet works would consis t of an approach
channel, an intake str uct ure , a concrete conduit and a stilling b asin.
The outlet conduit , which would have an intake elevat ion of 1 , 560 ; 2 feet .
would be 3.75 f eet in di amet er and capable of r eleasing about 486 cfs with
the water surface at spillway crest .

4. other structures pertinent to Cave Buttes Dam are 3 ear t hf i ll dikes,
with l engths of 930 f eet , 9,035 feet and 3,245 feet, and an unlined spillway .
The spillway, whi ch would be excavat ed i n rock ~ would have a concrete sill
with a length of 510 feet at elevation 1657. 1 . The spillway, in conjunction
with t he out l et works , woul d pass a peak di scharge of 100 ,600 cfs with 5 feet
of freeboard.



5 . The det ent i on bas i n would have a capaci t y of 46,600 acre-feet at the
spi llway crest of which 5, 700 acre-feet would be for the accumulation of
sediment over a lOa-year per i od and 40, 900 acre- feet would be for flood
control.

CAVE CREEK DAM

6. The exist i ng Cave Creek Dam was constructed t hrough a joint effort of
the State of Arizona , Mar i copa County and others a fter a major flood in
August , 1921. The dam, whi ch was completed i n March 1923, i s a reinforced
concr ete structure with 38 arches and supporting butt r es s es spaced about 44
f eet apart . The top of t he dam is at elevat ion 1642.0 . The l ength is 1,692
feet with a max i mum height of 52 f eet above the existing ground surface at
the downst r eam toe. The present res ervoi r capaci t y at elevat i on 1642.0 is
12 ,400 acre-f ee t .

7 . The outlet works consists of t hr ee 4-by 4-foot ope nings , two of which
have been plugged with concrete . Wi t h the water surface elevation at the
t op of dam, (elevation 1642) the peak discharge t hr OUgh the remai ning
openi ng is est i mated at 500 cfs . A det ached , unl i ned spillway is l oc ated
in a nat ur al sa ddle about 4, 800 f eet east of the l eft abutment of the
exist i ng dam. The spi llway is irregular in cross sec t ion with t he lowest
point at elevation 1637. 6 .

Plan Modification- Cave Creek Dam

GENERAL

8. Dur ing the Phase I and Pha s e I I studies, several investigations
r el ative t o the s afety of the exi sting Cave Creek Dam were made. In
summary, i nves t i gat ions showed that t he dam could fail i f t he dam were
over t opped for a s ust a i ned period of time. St udies also indicat ed that
if the dam did f ail, its failure would cause minor damage to, but would
not endanger, t he propos ed Cave But tes Dam about 0.7 mile downst ream .

9 . I t was concluded during t he Phase I / Phas e I I studi es that the existing
dam would best be ut i l i zed only for diversion and cont r ol of water during
cons truction of Cave Buttes Dam. After compl etion of the latter dam, it was
pr opos ed t hat t he exi s t i ng struct ure then be r emoved t o t he existing ground
elevat i on at t he downs t ream t oe of t he dam.

10 . Si nce compl et i on of t hes e studies, Cave Creek Dam has been nominated
to t he Nat ional Register of Histor i c Places. Because of t his nomination,
t he recommended plan has been reevaluated .

A- 2
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NOMINATION TO THE NATIONAL REGISTER OF HI STORI C PLACES

11. In Oct ober 1976, t he Arizona St ate Hi s t oric Preservation Officer
(ASHPO) prepared a draft National Regi ster nomina t i on for Cave Creek Dam
Archaeological District . Thi s nominat ion r ef i ned the original Cave Creek
Archaeological District boundaries and added the Cave Creek Dam, 'Ri o Verde
Canal, and a histori c ditch to t he list of s i gnificant cultural resources
in the district. In J anuary 1977 , an ons i te ins pecti on of Cave Creek Dam
wa s conducted with the ASHPO and the Advisory Council on Historic Preservation.
Alt ernatives to the propos ed r emoval of the dam were discussed.

12. In February 1977, in accordance with 36 CFR Part 800 .4(a)(2), t he Corps
r equested an opinion from the Sec r etary of t he Interior with respect to th e
dam's eligibility for inclusion in the Nati onal Regi s t er. A letter from the
Officer o f Archeology and Historic Preservat i on dated 22 March 1977 attested
t o the el i gi b i l i t y of Cave Creek Dam.

ALTERNATIVES

Removal of Cave Creek Dam

13. The exi s ting dam would b e utilized for di vers i on and cont r ol of water
during cons t ruct ion of Cave Buttes Dam. After complet ion of t he latter dam,
the existing st ruct ure would then be removed t o elevat ion 1590, whi ch is
t he existing gr ound el evat i on at the downstream t oe of dam. The rubbl e f r om
the existing structure would be bur ied in borrow pits adjace nt to it. The
cost of r emoving the dam would b e abo ut $282 ,000, including design costs .

14. A data r ecover y program t o satisfactorily mitigate t he dest r uct ion of
t he dam migh t include the foll owing elements: a ) photography, mapping , '
and accurate document at i on of the phys i cal measu rement s of the dam in a
manner cons i s tent wi t h the standards for recordi ng histori c buildings publi sh ed
by the Hi stori c American Building Survey; b) historic documentary r esearch of
t he events l eading up t o the des ign and cons t r uct i on of the dam, ' i ncluding
interviews with local i nf ormant s and searches of pertinent literatur e, land
titl e information, and newspaper records; c) a description of the t echniques
and materials us ed in the dam's const ruct ion ; d) a comparison of the dam"s
construction drawi ngs with its ac t ua l as bui lt dimensions; e ) the construct ion
of a scale model of t he dam, and f ) a photographic document ary of the dam' s
raz ing .

15. A data recovery program containi ng these elements would pres er ve the
s ignificant archi tectural and engi neer i ng quali t ies whi ch make t he dam
eligible for i nclusion in the Nat i ona l Register. The photographic documen
tat ion and scale model would partially mit i gat e for the esthetic pr operties
o f the dam whi ch would otherwise s oon be forgotten. Such a program would

A-~
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cos t an es t imated $50,000 and could be implemented concurr ent with the
construct ion or Cave Buttes Dam. However, coordination with the Arizona
State Hi storic Pres ervation Officer and t he Advisory Counci l on Historic
Pres ervation, as requi red by s ec t i on 106 of the National Hi s t or i c Preservation
Act or 1966 , and the preparation of a memorandum of agreement would require 3
months .

Construction or Bypass Channel

16. Cons truct i on of a det a ch ed spillway or bypas s channel would limit the
impoundment of water behind the dam to a safe elevation and reduce the
hydrostatic pressure on the dam. The ex i s t i ng spillway, thr ough an unlined
natural s addle about 4 , 800 feet e~st or t he east abut ment, has a low point
el evat ion or 16 37.6 . However , the construct ion of dike No . 2 of the Cave
Butt es Dam precludes the us e of this spil lway as a bypas s channel. A
second alternat i ve is to construct a bypass channel west of t he west
abutment. A channel at thi s l ocat i on would not prevent floodwater rrom
overtopping the dam, but would divert a suf ric i ent amount of fioodwat er
t o cr eat e a still i ng pool which would reduce the hydrostati c press ure on
the dam. A chan nel in thi s location would have a mi nor esthetic i mpact
and cos t 0240 , 300 .

17. Cons t ruct i on of the bypas s chan nel t o preserve Cave Creek Dam i s
l egally j us t ified in that t he r esponsibility t o pr es er ve structures that
are i mpor t ant to the nati ons hi s t ory i s evident thr ough l egislative actions.
Some of t hes e Acts whi ch clearly defi ne the Corps r esponsibility to pr es er ve
the dam are summari zed i n t he following subparagraphs.

a) Title 16 USC Sect i on 461 - It i s dec lared that it is a national
policy to preserve f or pub l i c use hi s t oric sites , bui l di ngs , and obj ects
of nat i onal s i gn i f i can ce for t h e inspiration an d benefit of the people of
the United States (August 21, 19 35 ch. 593, Sect 1, 49 STAT 666).

b) National Hi s t or i c Preservat i on Act of 1966 (PL 89-66 5) - The
preamble of the Act declares t hat t he hi storic an d cult ur al foun dations
of t he Nation should be preserved as a l ivi ng par t of our community life
an d development i n order to give a s ens e of ori ent a t ion t o t he American
peopl e .

c ) National Envir onment al Policy Act of 1969 (PL 91-190) - Section
101 (b) ( 4 ) of thi s Act decl ar es that it is the continuing r espons i b i l i t y
of the Federal Government to us e a l l practical means t o preserve important
hi s t or i c , cultural and natural aspects of our nat ional heri t age.

d) Exe cut ive Order 11593 , Protection and Enhan cement of the Cultural
Environment, May 15, 1971 (36 FR 8921 ) - Section 1 of thi s Order or der s that
the Feder al Gove rnment shall provide leadershi p i n pr eserving, restoring and
mai ntaining the hi s t or i c and cultural envi ronment of the Nation.

A-4
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Do Nothing

18 . I f no modi f icat i ons are made to t he existing dam, a series of floods '
overtoppi ng the dam could severel y erode t he material at the downstream
t oe of the dam and undermine i t . Failure of t he dam would cause minor damage
t o t he proposed Cave Buttes Dam but would not endanger it. The floodwaters
would not cause catastrophic damage nor threaten lives. The collapsed dam
would become a serious ha zar d , an esthetic nuisance , and an operational
difficult y . This alternative would cost t he Federal Government nothing;
however, t he liability for the dam, should it fail and cause damage, must
be accepted by l ocal inter es t s .

SELECTED ALTERNATIVE

19. The "do not hi ng" alternative i s not recommended in that it would allow
a pot entially dangerous st ructure to remain. Tot a l removal would preclude
any future pr oblems and cos t s associated with the maintenance of the existing
dam or construction of t he bypass channel; however i t would destroy a structure
of apparent hist ori cal signi fi cance.

20 . Cave Cr eek Dam, built by John E. Eastwood before his death in 1924, is
one of the first r ei nfor ced concrete, multiple-arch dams with a curved
upstream fac e to be built i n the United States and the firs t one of i ts ki nd
t o be bui l t in Arizona. Because of the significance of this struct ure, the
Arizona Stat e Histori c Preservation Officer and the Chief , Of f ice of
Arch eology an d Hi storic Preservation, National Park Service , urge t hat every
cons i de r at i on be gi ven t o i t s preservation . For thi s r eas on , removal of the
dam is no longer recommended.

21. The r emaining al t ernat i ve of excavating a bypass channel through the
saddle about 500 f eet wes t o f t he right abutment of t he dam i s selected .
This alternative will diver t a suff icient amount of floodwater to create
a s t i l l i ng pool below the dam to preclude possible f ailur e of the dam
t hereby preserving it in i ts natural state.

DESIGN CONSIDERATIONS

Geotechnical

22 . CAVE CREEK DAM - Subsurface investigations by diamond core drilling
wer e cont racted duri ng Sept ember - Oct ober 1972. Test corings were made
at 12 l ocations across t he streambed at an average spacing of about 110
f eet. Seven holes were core drilled i n the "T" wal l slope of the concrete
buttres s es an d into the underlying foundation and five holes were core
dr i l l ed midway b etween the buttresses.
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23. The f oundat ion material s upon whi ch the buttress es are supported and
into whi ch t he y are embedded range from hard schis t and well cemented
tuffac eous agglomerate ne ar the abutments, to part ially or weakly cemented
tuffaceous agglomerate at the middle portion of the dam. In the middle
portion of t he dam, the arches and but t resses ar e deepl y embedded in the
alluvial s t r eambed s ands and gr ave l s and ot her mat erials.

24. Because of the deep embedment i n the s t r e amb ed mater i al there i s a
high probabi lit y t hat the dam would not slide on its f oundation i n the
event of a near fi lling of the res er voir . However, l ong durati on overtopping
of the s t r uct ure could produce a ve ry hazardous condi t i on . The streambed
all uvium and the underlying partially or weakly cemented t uff aceous agglo
merate in t he middle portion of the dam would be eroded and sever el y reduce
t he passive r esistance t o t he hydrostatic pres sur e on the upstr eam face of
t he dam. Floodwater s could wash these mater i als away from the downs t r eam
side of t he dam and from b enea t h the buttress foundations and arch es of the
toe of t he dam. Only t he f irm bedrock , such as the schist at the abutments ,
woul d withst and the eros ive action . The removal of passive fo rces by erosion
could eventuall y weaken a.nd under mine the foundation of the dam and cause i t
t o fai l.

25 . BYPASS CHANNEL SITE - I n Oct ober, 1976, a shallow refractive seismic
survey was r un along t he alinement of t he proposed bypass channel. The
purpose of the survey was to ascertain the types of materials which would
be excavated and t o determine the percentage of r ock that would require
blasting .

26 . Three basic rock types were found in the proposed channe l area . They
are granite , felsi te, and greenstone and quart zi t e.

27 . Granit e. The granite is covered by a thin alluvial cover and none was
exposed in outcrops. Excavat i ons in gr an ite should be rippab le .

28 . Felsite (altered granite). The felsite i s l i ght col or ed, wi t h moderate
grai n s ize , an d is moderately foliat ed. Excavations deeper than 15 feet and
scattered hard lens es may require blasting. It is es timated that 75% of the
exc avat i on thr ough this mat erial can be ripped.

29 . Greenstone an d Quartzite. Thi s material is more closely foliated, f i ner
grained and darker t han t he felsite. The foliation is i n the same direction
as in the f elsit e . Occasionally, cherty l enses are more mass ive and harder
than the ma j or i t y of r ock and seem to paral le l the foliation . Excavation
through the hard lenses may need s ome blas t i ng as will excavations over 15
f eet deep i n t he s laty r ock. It is es t i mated that 75% of excavations in thi s
rock t ype mat erial may be ripped.
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Hydrological

30. Cave Creek Dam controls a 175-square-mile drainage area on Cave Creek.
In 1973, preliminary flood routings of various return periods floods were
routed t hrough the existing dam. The various return period floods, under
present condit ions , were obtained from discharge-frequency regression
equations developed for the Phoenix region. The routings were based on
the 1970 gross capacity curve which showed a maximum gross reservoir capacity
of 12,400 acre-feet. Storage values above maximum gross reservoir capacity
represent gross reservoir capacity plus dynamic storage during spill conditions.
Flood rout ing computations assumed that one 4-by 4-foot outlet would be in
operation and that the spillway would consist of the dam (l,648-foot effective
crest length) and the saddle east of the dam. No sediment allowance or
previous pool st or age was considered in this analysis.

3. The following table presents the results of these 1973 fl ood routings,
using the above criteria, to demonstrate the potential and frequency of
overtopping. .

TABLE 1

Preliminary
Flood Routing*

Cave Creek Dam

Ret urn Peak Peak Max. Water Maximum Period of
Per i od I nflow Outflow Sur. Elev. ** Storage·*· Dam
(Years) ( CFS) ( CFS) (Ft. ) (Acre-ft) Overtopping

(Hrs)

SPF 86,000 71 ,000 1645.7 15,740 7 .5
100 63,000 41,200 1644.5 14,590 6.0

50 46 ,500 19,500 1643.2 13,500 4.5
25 31,000 1,300 1640.4 11,100 -0
10 17,000 630 1632 .6 5,900 -0

* Runoff volume of SPF, which is based on the August 19, 1954, thunderstorm
over Queen Creek drainage area, is 33,200. acre-feet .

• * Elevati on at top of dam is 1642.

*** Maximum reservoir capacity (April 1970) is 12,400 acre-ft .
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32. The flood hydr ogr aph whi ch was used in the more recent hydraulic
analysis of the bypass channel des cribed in the ,s ect i on "Hydrauli cs" i s
included in the Phase I GDM for subj ect project .

Structural

33. In 1913, Cave Cr eek Dam was s tructurally analyzed t o determine t he
maximum elevat i on at which the dam could be cut off to preclude s l iding
and provi de an acceptab l e safety f actor for all conditions, i ncl udi ng
overtopping.

I. L J

34. The depth of over f low for the probable maximum flood was estab l ished
at 5. 1 feet ab ove t he crest of the dam. St ab i lity calculations, bas ed on
a monolithic area of arch and buttress unit action, revealed that the
resultant forc es are out s i de o f the middle third yi el di ng high, but all owable,
tensi le st r es ses in t he ups t r eam face of the arch crown. Resistance to sliding
was accept able providi ng no erosion of the downstream toe oc curred.

35. Shear calcul at ions for the buttresses r evealed that the shear stresses
were consider ab l y above the all owab l e stresses. Thes e calculations assumed
that only the but tres s ar ea resisted the shear forces. If t he shea r resis 
tance of t he arches were to act with the buttresses, the shear stre sses
would be cons i der ab l y reduced .

36 . Arch stres ses were f ound to be well within the allowable values;
however , the ar ches are cont inuous between the buttresses and any s l ight
de formation of t he buttresses caused by sliding, overst ressing, or settlement
could a f f ect the ar ch st r ess es signi fi cant l y .

31. As t he water s ur fac e i s lowered, stability and arch stress es b ecome
i nsignificant . Shear stress i n the but tres s would remain excessive until
t he wat er surf ace i s about 11 f eet below the t op of the dam. Inasmuch as
water has r eached a level near the top of dam with no mishap, some 9hear
strength mus t have been cont ribut ed by the arches.

38. I n January 1911, addit i onal studies were initiated when it was suggested
t hat Cave Creek Dam be pr es erved . The purpose of these addit ional studies
was to de termine the maximum water surface differential between the wat er
i mpounded ups tream of t he pr opos ed Cave But t e s Dam and the wat er de t ai ned
upstream of Cave Cr eek Dam t hat would not s eriously overstress Cave Creek
Dam. Aft er inves t igating sever al conditions, it was determined t ha t a
maximum di f f er enti al of ab out 10 feet would be acceptable even t hough shear
stresses bet ween elevat ion 1600 and 1630 would sti ll be high when compared
to pr esent cr i t e r ia .
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Hydraulics

40. The following assumptions were made:

One 4-by 4-foot outlet opening, invert elevation 1596, was assumedc .
to be open .

41. The Modif ied Puls routing method was used in this study . A flood
hydrograph was f i r st routed through the Cave Creek reservoir. Th e outflow
f r om t his rout ing was used as the inflow hydrograph into the reservoir .
between Cave Cr eek and Cave Buttes Dams and was routed through the area
between the two dams. The resultant water surface elevations for the two
pools were compared to determine the head differential.

a. The lOa-year sediment allowance of 5,730 acre-feet has been
depleted. Ni net y percent (5160 acre-feet) was assumed to be deposited
behind Cave Creek Dam and ten percent (570 acre-feet) between the existing
dam and the proposed Cave Buttes Dam. It was further assumed that the 510
acre-feet would offset the material removed between the two dams for construc
tion o~ Cave Buttes Dam.

b. The sediment behind Cave Creek Dam was assumed to be distributed
between elevat ions 1 596 (the elevation of the streambed juSt upstream of the
existing dam), and 1660 (2.9 feet above the spillway crest for Cave Buttes Dam),
as a percent of t he surface area between these two elevations. The 1970 area
capacit y curve was used as the base curve.

39. Based on the structural analysis of Cave Creek Dam, it was decided to
limit the maximum pool differential to 10 feet just as the water surface
behind Cave Creek Dam r eaches the top of the dam. This section summarizes
the assumptions which were made and presents the results of hydraulic studies
to determine the elevation and cross section . of a bypass channel that would
satisfy the l a-foot pool differential criteria.

42 . Two floods were used in this study. They were t he local standard pro ject
flood, based on t he Queen Creek thunderstorm of August 1954, and the general
standard proj ec t flood based on the Trilby Wash storm of August 1951. The
local thunderstorm was found to be the most critical nood for computation of
maximum pool differential.

43 . After several trial runs a bypass channel with a bottom width of 400
feet and 1 on 1 side slopes cut to elevation 1628, which would be 14 feet
below the crest of the existing dam, was determined to meet the stated
object i ve of limiti ng the maximum water surface differential elevation to
10 f eet.I~
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44. The wat er surface elevations f or t he two pools are shown on exhibit 1.
For an upstrewm pool elevation of 1641 t he downstrewm pool elevation is
about 1630 . 5 .or a differential 10.5 feet ; when t he upstream pool elevation
reaches the t op of dam .at elevation l 642..the downstream pool is at elevation
1637.5 ora 4 . 5-foot differential. :'

45 . I nasmuch as the s t r uctural crit eria and hyd raulic calculations are based
on nonf i nit e assumpt ions be caus e of many ' unk nowns , further refinement of the
hydrauli c s tudies were consider ed i nappropriate. Likewis e , hydraulic studies
were not revis ed when completed geological ' studi es r eveal ed that steeper
sides lopes ( 2V on IH) would be recommended ~

Environmental Assessment

46. The fi nal environmental statement for th e New Riv er and Phoenix City
Streams f lood control proje ct r eport ed t he i mpacts of removi ng Cave Creek Dam.
The impacts described in t he fol l owing paragraphs would r es ult from the
construction of t he bypass channel to preserve Cave Creek Dam.

47. ECONOMIC. Construction of the channel would cost $240 , 300 , and be
a Federal cost . The operat ion and maintenance of t he dam , including all
liability associated with it , would be t he r esponsibility of t he Flood
Cont rol District of Mari copa Count y.

48. ENVIRONMENTAL . The cons tructi on of the channel would remove 15 acres
of deser t vegetation and cr eat e a scar on the hillside. However, the dam
would cont inue t o entrap sediment, keeping it away from the propos ed Cave
Buttes Dam.

49. VISITOR SAFETY. The walk on top of the dam, whi ch is readi l y
ac ces s i bl e from either abutment, is 2-1/2 fe et wide and has a 2-foot-high
parapet wall along i t s upstream side. The walk is not wi de enough to eas i l y
or saf el y pass another person . A slightly l arger '.'l anding" is formed at t he
junction of adjacent bays. These l andings break the narrow walk into 'mor e
negotiable 70-foot sections. The l andings , curvature of the walk, and
closeness of the ground surface near the abutments t end t o lure visitors out
t oward the center. The ground surfac e qui ckly falls away on both sides and
the once easily negotiated 70-foot sect ions of walk become terrifyingly long.
This walk cannot be ~ade safe for the average visit or .

50 . ADVERSE EFFECT. It has ~een determined .that the cons t ruct i on of
this channel and the construction of the Cave But tes Dam 3,000 feet to the
south will cause occasional t empor ary inundation but will have no adverse
physical or estheti c effect on Cave Creek Dam .
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Recommended Plan

51 . The recommended pl an consists of preserving Cave Creek Dam as is and
excavating a bypass channel through the saddle about 500 feet west of t he
right abutment of t he dam. The channel would be unlined and have a 400-foot
base width, 2V on lH sideslopes and a crest elevation of 1628. A concrete
sill and downstream energy dissipator are not required i n that any erosion
caused by channel floods would not endanger any other structures and erosion
of the channel is acceptable.

Cost Estimates

52 . The estimated first cost was developed using October 1975 price levels
t o be consistent with the costs presented in the Phase II, Part I Design
Memor an dum . Based on geological investigations about 18% of the materials
to be excavated may require blasting while the remaining material can be
ripped. The estimated first costs (October 1975 price levels) are given
in the f ollowing table.

Il.-l l



TABLE 2

COST ESTIMATE

Cave Cr eek Dam Bypas s Channel
(October 1975 price leve+s)

Cost
Acct.
No . Des c r i pt i on

CONSTRUCTION

Quantity
Unit

Unit Cost Total

18 Cultural resource pre.s er vation
Excavat ion , bypass channel

Rock (b l asting) 31,000
Ripable material 135 , 000
Conb Ln genc L ea .

Tot al Cultural resources pr eservat i on

30 Engineeri ng an d design

31 Supe rvi s i on and administration
Total, const ruct i on

LANDS AND RELOCATIONS

CY
CY

$10.00
0.75

$310,000
J,.01,250

38 750
$450:000

10,000

10,000
$470,000

$ 0
$410 ,000*

Lands and damages
Rel ocat i ons
Total lands an d relocat i ons
Total, Cave Creek Dam bypas s channel

$ a
a

* On 30 Augus t 1977, bids wer e opene d f or t he con struct ion of Cave But t e s
Dam, whi ch includes exc avation of the bypas s channel as a s eparate line
item. The l ow bidder ' s bid was $211 0,300 f or the excavation of the bypass
channel .
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Cost Appor tionment

53. In accordance vith Sec t ion 7a of t he Archeol ogi cal and Historical
Preservat i on Act (PL 93-291) , costs requi red to carry out the purposes of
thi s act are cons i der ed nonreimbursable project costs. Inasmuch as Cave
Creek Dam has been determined eligible for inclusion in the National Register
of Hist ori c Place s , all costs associated vith the preservation of Cave Creek
Dam , vhich i ncludes the bypass channel, vill be a Federal cost.

Plan Impl ement ati on

54. The recommended bypass channel vould be included as a part of the Cave
Butt es Dam construction contract .

Local Cooperation

55. The requirements of local cooperation for t he flood control feat ur es of
the r ecommended plan are considered adequate to require local i nt er ests t o
maintain t he dam and t o hold and save the Uni ted States free from damages .

Recommendation

56 . It is recommended t hat the Cave Creek Dam bypass channel pl an descr ibed
as the recommended plan herei n and shovn on exhibit 2 o f t h i s r eport be approved
f or construct i on as a part of t he Cave Buttes Dam construct ion contract. It
is furth er recommended that t hi s report become a part of Design Memorandum No.
3, Gene r al Des i gn Memor andum - Phase II , Pro j ect Design, Part 1 , Cave But t es
Dam (including Cave Cr eek to Peoria Avenue), dated J uly 1976.
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Regarding the Periodic Inundation of
Cave Creek Dam and the

Construction of the Cave Creek Dam Bypass Channel

Gila River Basin
New River and Phoenix City Streams, Arizona

Prepared in accordance with 36 CFR Part 800.4(d)

u .S. Army Corps of Engineers
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August 1977
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Document ati on of a

No Adverse Effect Determination

Regarding the Periodic I nundat i on of

Cave Cr eek Dam and the Construct ion of the

Cave Creek Dam Bypas s Channel

LOCATION ~ Cave Cr eek Dam, a r einforced-concrete structure, is located

about 19 miles north of downtown Phoenix i n Maricopa County, Arizona. Built

across the confluence of Apache Was h and Cave Creek, i t i s within t he reservoir

of the p r opose d Cave But t e s Dam, a feature of the New River and Phoeni x City

Streams ·, Arizona, f l ood control project. A map showing the dam's location i s

included as Exhibi t 1.

CU LTURAL RESOURCE COORDI NATI ON EFFORTS. Cul t ur al resource studies of

the immediate area were undertaken by the Arizona State Univers i ty Department

of Anthropology f or the Corps of Engineer s . These studies identi fi ed several

prehistori c sit es . In January 1975, the Arizona St ate Historic Preservation

Officer (ASHPO) delineat ed t he Cave Creek Archeological District around

these widely s catt e red s i tes to assure that they would be considered

collective ly i n any Feder al plans. At that time, Cave Creek Darn was not

cons idered a s i gnifi cant cultural resource; no attempt was made to determine

i t s e l igibi lity f or i nclusion in the National Reg i s t er .

In Oct obe r 1975 , an onsite inspection of t he archeological district was

conduct ed in accordanc e with the consultation pr oces s of the Advisory Council

on Hi s t or i c Pr eservati on , 36 CFR Part 800.5 (b) . ~~i le standing on the dam,

the inspe ction party dis cus se d the dam' s Nati onal Regi s t e r qualities. It was

agreed by all that the dam was not a significant hi s t or i cal resource.
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In Augus t 1976 , a memor an dum of agreement for the construction of the

New Ri ve r and Phoenix City Streams, Ari zona, flood control project a ffecting

t he Cave Creek Archeological District was approved by the Advi s ory Counci l.

Cave Cr eek Dam was not mentioned i n t he memorandum of agreement . Removal of

Cave Creek Dam had bee n discussed during t he cons ultat ion process. Details

of the dam's removal and buri al were presented in the Phas e 1 General Design

Memor an dum. The i mpact s of t he dam's removal were pr es ented in the

Environmental Statement . No comments were received r egarding Cave Creek Dam.

In October 1976, the Arizona State Hist ori c Pr es ervation Of ficer

prepared a dr aft Nat i onal Regi s t er nominat ion f or Cave Creek Dam Ar cheologi cal

District. This nominati on re f ined t he ori ginal Cave Cre ek Archeological

Dis t r i ct boundaries an d adde d t he Cave Creek Dam , Ri o Ver de Canal, and a

hi stori c di t ch to t he list of s i gni f icant cultural resources in the dist ri ct.

I n J anuary 1977, an onsi te i nsp ection of Cave Creek Dam was conducted wi th

t he ASHPO and t he Advisory Cotmcil. Altematives to the proposed removal of

t he dam were discus se d.

In February 197 7 , i n accor dan ce with 36 CFR Part 800. 4(a)(2), the Corps

requested an opini on from the Secretary of the Interi or with r espect t o the

dam ' s eli gi b i lity for i ncl us i on in t he Nat ional Regi st e r . A l etter from

t he Of f i ce of Ar che ology and Histor i c Preservation dated 22 March 1977

attesting t o t he eligibility of Cave Creek Dam is i ncluded as Exhibit 2.

In light of the Se cr et ary of t he Interior's determination that Cave

Cr eek Dam is e l i gi b l e for inclusion in the Nat i onal Register, t he Corp s of

Engi nee r s h as reconsidered its proposal t o remove Cave Creek Dam. The
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following report describes t he alternatives to the removal of Cave Creek Dam

studied b y t he Corps and describes the modifications required to preserve

t he dam ,

CAVE CREEK DAM SAFETY STUDIES. The earlier decision to remove the

dam was made as a r esult of investigations relative to its safety. In April

1969, an independent structural evaluation of the existing dam was made by

J ohn Carol lo Engine ers of Phoe ni x , Arizona . The i r calculations indicated that

t he safe t y facto r B./7,ains t sliding was as low as 1.03 for a water surface

e levati on of 1 ,642 .0 ( t op of dam) . A safety factor of at least 4 .0 i s

reconune nded in accordance with the Standards of Safety Inspection of Dams.

Additi on al investigations by the Corps confirm these findings.

Sub s urfa ce explorations by diamond core drilling contracted by the

Corps in 1972 reveale d that the bedrock underlying the existing Cave Cre ek

Dam was both s oft and hard tuffaceous agglomerate and schist • .Foundation

material underlying t he buttr es ses and arches in the middle p orti on of the

dam ( arches 10 to 31) consists of a partially cemented gravel an d weakly

cemente d t ufface ous aggl ome r at e, both of which are very erodible. Thes e

mate r ials a r e ove r lain by streambed alluvi urn consisting of sand, grave l ,

cobbles, and boulders. These explorations also revealed that the concrete

foundati on o f the dam extended an average of 25 feet below the streambed

r ather th an 60 fe e t as indicated on the dam's construction drawings .

Studies indi cat e t hat overtopping of the dam could occur during

floods bearing occur r ence frequencies exceeding approximately 25 years.

Thi s overtopping woul d start the erosion process pr ovided there is no
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stilling pool b e t we e n the dam and the proposed Cave Buttes Dam. The best

j udg eme nt is that a sustai ne d overpour or accumulative p eri ods of overpour

could seriously weaken the foundation of the dam. Furthe r , structural

an alysis indicates t h at the structure would be overstressed i f the water

s urface should reach dam crest. Under s uch a l oading condition, t he upper

part of the dam coul d be seve re ly damage d . The r efore, it i s pr ob ab l e that

some mode of fai lure of the Ca ve Cr e ek Dam could occur dur ing the li f e of

the proposed Cave Butt e s Dam. The s e findings were pr es e nt ed to t he Ari zona

Wat e r Commission who ag r eed that the e xisting Cave Creek Dam could not

continue to be safe ly ope r ated with out extensive al terations to the existing

structure.

ALTERNATIVE DAM SAFETY PLANS. Al te rnative pl an s ranging from pres e r ving t he

exi sting structures for flood control use t o complet e r emoval were analyz ed .

Five alternative plans were e valuated an d presented in the Phase I Design

Memor an dum. The p l ans wer e: ( a) the e xist i ng structure would r emain as i t is ;

(b) the existing struct ur e wou l d remain , · but addi t ional p r otection wo uld be

provi de d at the downs tream t oe of t he str uct ure; (c) t he exi s t ing st ructure

would be modified by t he removal of nine bay s , t o provide a spi llway t h at

would prevent floodwate r s from ove rtoppi ng t he dam; (d) t he existing structure

would remain. but a bypass channel would be provided to p r event overtopping

of the dam; and ( e) the e xisting structure would be removed. The i mp acts and

cost est imates f or e ach of these alternatives f ollow:
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a. Do n ot h ing. I f no modi ficat ions are made to the existing

dam t a se r ies of fl oods overtopping the dam could undermine the downstream

t oe of the dam an d de s troy it. The dam failure would cause some damage ·t o

t he propose d Cave Buttes Dam but would not cause i t to fail; the floodwaters

would not cause catastrophic damage or threaten lives. The collapsed ' dam

would become an es t het ic nuisance, a legal attract ive nui.s ance , and quite

pos sibly an ope r ati on nui s an ce . This alternat ive would cost the Federal

Government nothing; howe ve r , the li ab i li ty ·f or the darn, should i t fai l and

caus e damage , would belong to the Flood Control District of Maricopa County.

b. Pr ot e ction of the dam's foundation t o preclude dam f ai l ure

due to un der mining . Thi s modification was investigated during t he Phas e I

Design Memor an dum studies and found to be too costly. The upper part of t he

dam could still fail from structural overstress associated with overtopping.

Prot e ct i on of the dam' s foundation would have a significant estheti c imp a ct

on the dam and would cost about $1,000,000.

c. Partial removal of the dam. To pr eclu de ove r-t oppt ng , 9 o f

the 38 bays would be r emove d and a lined channel constructed through the

b re ach. Thi s would h ave serious esthetic impacts on the dam. The - partial

destruction of the dam would destroy the integrity of the dam, which i s part

of i t s Nati onal Regis t e r quali t y . The estimated cost of the partial · removal

and l ine d channel is $1 , 300 , 000 .
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d. Construction of a bypass channel. Construction of a bypass

channel would limit the impoundment of water behind the dam to a safe

elevation and would reduce the hydrostatic pressure on the dam. The existing

unlined spillway through a natural saddle, about 4,800 feet east of the

east abutment, has a crest elevation of 1,640. However, the construction of

dike No.2 of the Cave Buttes Dam precludes the use of this spillway. To

preclude floodwater from overtopping the dam, a 2,000-foot-wide spillWay

around the east abutment of the dam was consi dered, but this alternative

was estimated to cost $4,000 ,000. A second variation of this alternative

would be to construct a bypass channel west of the west abutment. (See

exhibi ts 3 and 4.) A bypass channel at this location would not prevent floodwater

from overtopping the dam, but would divert a sufficient amount of floodwater to

create a stilling pool, which would reduce the hydrostatic pressure on the dam.

Exhibi t 5 shows that Cave Creek Dam will be overtopped by floodwater at the

same time it is totally inundated by the Cave Buttes Dam floodpool.

e. Total removal of the dam. The existing dam would be

utilized for diversion and control of water during construction of Cave

Buttes Dam. After completion of the latter dam, the existing structure would

then be removed to elevation 1590, which is the existing ground elevation

at the downstream toe of the dam. Sui table rubble from the existing structure

would be used for upstream "toe protection. The remainder of the rubble would

be buried in borrow pits adjacent to the structure. The cost of removing the

dam would be $235,000.
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Alte rnative s b and c, proposing the protection ·of the dam's roundet.Lon and

the partial removal o f . t he dam were not consi dered further because .of their

excessive cost. The do nothing alternative , alternative a, was not considered

further because it would allow a potentially. dangerous structure to remain.

The f e asible and pr ude nt dam safety plans evaluated by the Corps were

(d) construction o f a bypas s channel to divert s uf fi ci ent floodwater to p r es e r ve

t he dam, an d (e) t otal removal of the dam, miti gating for its destruction

b y recording i t s method of construction and physical dimensions in a well

do cu ment ed report .

Construction of the bypass channe l to preserve Cave Creek Dam i s legally

justified in that t he r e spon s i b i li t y to preserve s tructures that are imp ortant

to the Nati on I s hi s t ory is evident through legislative actions. Some o f t hese

Act s , whi ch clearly defi ne the Corps responsibility to preserve the dam, a r e

summarized in t he fol lowing subparagraphs.

a. Ti t l e 16 USC Section 461 - I t is declared that it is a nat ional

pol icy t o p r ese rve for public use historic sites, buildings, and objects

of nat i onal signifi can ce for the inspiration and benefit of the people ,o f

the United Stat es (Aug us t 21, 1935 ch. 593, Se ct 1 , 49 STAT 666).

b . Nat i onal Hi s t o r i c Pr es e r vation Act of 1966 (PL 89-665)- The

preamble o f the Act de cl are s that the historic and cultural foundations

o f t he Nat i on shoul d be preserved as a living part of our community l .ife ,

an d development in order to give a sense of orientation to the American

pe ople.
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c. National Environmental Policy Act of 1969 (PL 91-190) - Section 101

(b) (4) of this Act declares that it is the continuing responsibility of the

Federal Government to use all practical means to preserve important historic,

cultural, and natural aspects of our national heritage.

d. Executive Or der 11593, Protection and Enhan cement of the Cultural

"Envi r onment , May 15, 1971 (36 PH 8921 ) - Sect i on 1 of t his Order r equi r es

the Federal Government to provide leadership i n preserving, restoring, and

maintaining the historic and cultural environment of t he Nat i on.

Becaus e it is the Hat i on ' s poli cy to preserve objects of national

significance and because an economic and engineeringly feasible solution

exists, the alternative of constructing a bypass channel that woul d pr eser ve

the dam has been selected.

ENVI ROll1-1ENTAL ASSESSHEHT OF PRESERVING CAVE CREEK DAN. The final

environmental statement f or the New Ri ver and Phoenix Ci t y Streams flood

control project reported the impacts of removing Cave Cr eek Dam . The f oll owi ng

i mpacts would result from the construction of a bypass channel to preserve

Cave Cr eek DaY.! .

a . Economic. Construction of a bypas s channel would cost $240,300, and

be a Federal cost. The operation and maintenance of the bypass channel and

t he dam , including all liability associated with t hem, wi l l be t he responsibility

of t he Fl ood Control Di st r i ct of Hari copa County.
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b. Envi r onment al . The construction of the bypass channel would remove

15 acres of de sert ve ge tat ion and create an unnatural scar on the hillside.

The dam would cont i nue to entrap sedi ment , l:eepi ng it awa:y from the proposed

Cave But t e s Dam.

c. Vi s i t or safet y. TIle dam attracts visitors. Nearl y everyone who

vi s i t s t he dam comes away with a f eeling that it is a "ne at old dam. " The

walk on t op of t he dam is readily a ccessible f r oM either abutment. The

walk is 2-1/2 f ee t wi de and has a 2- f oot - hi gh parapet wall along its upstream

side that a ct s as a guar dr ai l . No guar dr ail exists on the downstream side .

The wall: i s not s uf fi ci ent l y wide enough to easily or safely pass by anothe r

person. A slightly l a r r;e r "l an di ng" i s formed at the conjunction of adjacent

b~rs. These l andings b r eak up t he nar r ow walk into mor e negotiable' 70-foot

s ect ions . The landings, curvature of t he walk, an d closeness of t he gr ound

sur face ne ar t he abutment s tend to lure the visitor out toward the center .

The gr ound surf ace qui ckl y f a l l s away on both sides . When t he vi s i t or

rea l izes his s i tuat i on, he f r e quent l y f r ee zes . The once easily negotiated

70-foot s ection s of walk become terrifyingly long. Thi s walk cannot be mad e

s a f e f or t he aver age vis i t or .

B- 9
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The Flood Control District of Maricopa County can install a barbed-wire

fence and gate to each end of the walk at a place which is sufficiently high

that it will not be easily bypassed. Signs warning visitors to stay off the

dam can also be posted. The Flood Control District of Maricopa County is liable

for any personal or property damages caused by the dam.

RELATIONSHIP OF CAVE CREEK DAM TO CAVE BUTTES DAM. Cave Creek Dam is

located within the reservoir of the proposed Cave Buttes Dam. Floodwater

normally impounded by Cave Creek Dam would be diverted through the bypass

channel into the reservoir of Cave Buttes Dam. Cave Creek Dam has a

5-percent chance each year of being inundated and a I-percent chance each

year of being completely covered by floodwater impounded by Cave Buttes Dam.

Repeated inundation will not structurally harm the dam, nor will significant

amounts of debris and sediment esthetically impair its appearance. It will

be possible to view Cave Creek Dam from upstream or downstream without

seeing the larger Cave Buttes Dam; from most locations, however, the two

daws will be seen together.

DETERMINATION OF NO ADVERSE EFFF.:cr. Therefore, the Los Angeles

District, Corps of Engineers, recognizing that Cave Creek Dam has been

identi fied by the Secretary of the Interior as a significant historic resource

that is eligible for inclusion in the National Register, will construct a bypass

channel to divert floodwater around the dam to render the dam safe and thus preserve

it for future generations. Further, the Corps of Engineers has determined that

the construction of this bypass channel and the construction of the Cave Buttes

Dam 3,000 feet to the south whi ch will cause occasional tempora.ry inundation,

will have no a.dverse physical or esthetic effect on Cave Creek Dam.
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NATIONAL PARK SERVICE
WASHINGTON, D.C . 20240

United'States Department of the Interior

Thc:nk yOI.1 for your letter r eques t Lng a det e r min a tion of 1~lt~ib:tl~.ty

for :t:l~~,l i.1~·.d. on in the Nat LonaL RegLs t e r pursuan t t o Exccuc I vc ' ) l-d ~ L

11593. O ur d at e rmt.natLou appears on the encl osed mat.e r L u l ,

.MAR .22 1911

neL'.r Mr., Nishihar a:

As you unde~~tand, your re1ue8t for our profcs~ional j uJgment constl- ,
cutes .a pa r t of the Fede ra I pLann Lng process. We Uy g,:~ th.;t t hJ E

Lnformo t Lou be Lnt eg rat cd : ~t~ the N a t f .onc l Ellvirr:'!'~:r.r:'1t:..l f :" ,1_ ~ i ~ Y tV'.t

un~.llY8!_s Jn order to bring about the bos t po s s LbLo pra ;~rnm d!..:elf~ _L ~-::·ns.

ThJ.? d~t€l~l·I~J. i1D. t i(in does uo t serve i n .:1!1Y mann er as i: ~,..c t o t o 11 ~;'e8 ;) f

r-roIJe:LtYt ';'j .lt.h or w1.thout Fe de r :il pu r t LcLp a t Lon O'.L ':: :·.~S ls t~lO C '~ . A',"iy
I~~~ (~ ts lon on t h e property in que et.Lon and the respon (:;~ib :i.;, tty f'o r
f) ~.~., ~~ra~ p Lunrrtng couceruf.ng sue~'1 .p rc !le l · t i (~ :~ lie ,..:i.t '·4 i'.he .lgi?.I~(:'Y Of
b Lnc k grant: r cc t.p Lent; aft(':·~ t.h ·~ . Ad vl~; "J :ry Council 0" aj,;:~ t~, ::i (: !'l:(?(~'2::~.

va t Lon he....8 . had an opport urrt cy tOI comu.eut .

Mr . Taichi L. Nishihara
Acting Chief, Engineering Division
Department of the .ArmY
Corps of Engineers
P. O. Box 271'1
Los Ange~es, California 90053

IN UPLY REFE R TO:

H:14-o(jO
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Comments:

( ) Not el igib le

."'50_185
9fl5

EXHIBIT 2b

Sta te: Arizona

APPENDIX B

( ) "No response

Cave Creek Darn

App l icab le cri te r i a: (C)

( ) Not el igible( x) Elig i bl e

( x) Eli 9i b1e

Comments : Cav e Creek Dam wa s con s tructed in 1922/1923 and desi gned by John E.
Eastwood as a r einfo r ced concre t e structure with a curved upstream f ace , The des i gn
proved t o be mor e e ffective and much less expens ive than conventional darns of t he
ti~e and has been copied innumerable t i mes s i nc e .

l:!l.O.11593
DETER MINATION OF EL I GIBILITY NOTI FI CATION

NAT IONAL REGIS TER OF HI STOR IC PLACES

OFFICE OF ARCHEOLOG Y AND HISTOR IC PRESERVATION

NATIONAL PARK SERVICE

Da te : ---'--r-:--f---

Comments: Cave Cre ek Dam is the only structur e of it s t ype built by John E. Eastwood
before his death in 1924 . It i s the f i r s t r e i n for ced concrete, multiple-arch
dam, bu i lt with a curved upstream fac e. Bec ause of the s i gni f icance of thi s s truc tur e,
we urge the Cor ps to give every cons i deration t o i t s preservation ,

( )" Docume ntat io n i nsu ffi c i ent (s ee acco mpa nyi ng shee t ex pla ining

addit i ona l mate r ia ls r equi red)

Request sub mi t ted by: Taichi Nishihara , Corps of Engi nee r s

Date r eques t re ce i ved : 18 February 1977

Opinio n of t he State "istor ic Preservation Office r :

Name 0 f pr ope r t y : -'--~=-='---"-~ _

L0 cat ion: G:..:l:..:endale vicinity

The Sec re tary of t he In t er i or has determined th at thi s prope r t y i s:
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Advisory CounciI on
H istoric Preservat ion
1522 K Street N.W
Washington. D.C. 20005

.Mr. Norman Arno
Chief, Engineer i ng Division
Los Angeles District
Corps of Eng i neer s
P. O. Box 2711
Los Angeles, California 90053

Dear Mr . Arno :

On August 8, 1977, the Council received a determination from the
Corps of Engi nee r s t hat the New River and Phoenix City Streams Flood
Control Project, Arizona, would not adversely affect the Cave Creek Dam,
a property de t e rmi ned by the Secretary of the Interior to be eligible
for inclusion in t he Nat i ona l Register of Historic Places. The
Executi ve Director not es no objection to your determination.

A copy of your determination of no adver se effect, along with support
ing document a tion and this concurrence , should be included in any
assessment or statement prepared for this undertaking in compliance
with t he Nat i onal Environmental Policy Act and should be kept in your
records as evidence of your compliance with Section 106 of the
Nationa l His t ori c Pr es er va t i on Act of 19 66 (16 U.S.C. 470f, as 'amended ,
90 Stat. 13 20) . .

Your continued cooperation i s ap pre ci ated.

Sincerely yours,

R~7J~
Deputy Executive Director

"I'bc Coun cil is an irulepcndcnt nn it of tbe Exccuti uc Branch of the Federal Government cbargrJ by tbr A ct of
October 15, 1966 10 adv ise ib« President and Congress in the field of H istoric Preservation .
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TO : Norman Ar no , Chief, Engineering Division, Dept. of the Army , Los Angeles Dist.,
Cor ps of Engineers, P. O. Box 27 11, Los Angeles, Califor ni a 90053

FROM: Natural &Cultural Resource Conservation Sect ion
Arizona State Parks
1688 We st Adams St reet
Phoenix , Ari zona 85007
(602) 271 -4174

PROJECT: Cav e Cr eek Dam SPLED- EP
New River & Phoe nix City St reams Fl ood Cont rol Project
Cons t r uc t i on of bypas s ch anne l and periodic inundation
Mar icopa County, AZ

have rev iewed t hi s proj ect and offer t he fol l owi ng comments :
<:)There are Inventory/Regis t er properties in /ne ar the project ar ea as described in

t he encl osed comnent s .
<:)An opinion of eli gibil ity for inclusion in the Natio nal Register of Hi st or i c Places

i s encl osed.

Thi s project will have:

<:> An apparent positi ve effe ct on cultural res ources .
<=) No 'effect on cul tural resources .

~NO appar ent adverse effect on cultural resources . ~oweve r,

<:>The State Histor i c Preservat i on Off ice r and/or the State Archaeol ogi s t (Ari zona
St at e Museum) shoul d be not ified i f cultural resources are dis covered during
constructi on.

<:>An ar chaeologi st should monitor the project duri ng constructi on.
<:>Exi sting buildings/s t ructures on t he site should be recorded th roug h

phot ographs and/or drawings .

<:>An archaeol ogi cal clea rance survey is requested.
<=) A Potenti al adverse effect on cultural resources . Therefore,

<=)An archaeol ogi cal clearan ce survey is request ed because of known sites and/o r
properties in the area .

<=)An archaeo log ist should mo ni tor th e project duri ng const ruction.
<=)The impact on exis t ing build i ngs/s t r uct ures shoul d be eval uated.

On the site. To be vacated if this project is undertaken.
<:)An adverse effect on cultural resou rces i ncluded on/o r eli gi bl e for incl usi on

on th e Na t i oual Regi st er of Hi s toric Places. Pl ease seek Adv isory Cou ncil on
Hi sto r i c Preservati on comments and prepa re a prel i minary case repor t .

<=> The effer.t on cultural reso urces cannot be dete rmined. Please submi t i nformat ion
requested ;n the enclosed comments .

~ Addi tional comment s are enclosed .
I f a l t e r native (d ) and reco mmendat i ons a r e followed.

Date
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1. PROJECT LOCATION

1.01 This environmental assessment concerns the propos ed construct ion of a

bypass channel, determined t o be required to safel y r etai n the historically

significant Cave Creek Dam within Cave Buttes Reservoi r. Cave Cr eek Dam

and Cave Buttes Reservoir are located about 19 miles north o f downtown

Phoenix, in Mari copa County, Arizona. (Plate 1.) Cave Buttes Dam is a

major structural feature of the New· Ri ve r and Phoenix City s treams flood

control project authorized by the Flood Cont rol Act of 1965, Public Law

89-298 .

1.02 A f i nal envir onment al impact statement (PElS) concerning t he New

Ri ve r and Phoenix City streams f lood control project, including t he specific

e f fects of t he .Cave But t es Dam feature was filed with CEQ on 27 September

1976. Not i ce of t he filin g appeared in the Federal Regi s t e r dat ed

8 Oct obe r 1976. As de s cr i be d in the PElS, the authorized proj ect included

removal of Cave Creek Dam. Since the FEIS was filed with CEQ the Secretary

of the Interior has det er mined that Cave Creek Dam is a significant historical

r esource that is eli gibl e f or i nclusion i n t he National Register of Historic

Places.

1 .03 Consistant with the Nation 's policy t o preserve such structures of

nat ional s i gni f i cance, the Corps of Engi neer s has modified the plans for

the construc t ion of Cave Buttes Dam to include the construction of a

bypass channel that will allow the historic dam to be safely preserved

within t he reservoir area of Cave Buttes Dam. This environmental as sessment

addresses t he effect t hi s action will have on t he environment .

C-l



2 • ENVIRONMENTAL SETTING

WITHOUT THE PROJECT FEATURE

2. 01 TOPOGRAPHY. The topography adjacent to Cave Creek Dam is characterized

by rugged mountains, a gently sloping terrace, and a flat reservoir area

sub ject to periodic inundation.

2 .02 The mountains are a southern extension o f t he Uni on Hills which are

di s se ct ed by i nt ermit t ent dr a i nage s . The highest nearby peak has an

elevat i on of 2,144 f eet , about 525 f eet above the adjacent vall ey f loor.

The Cave Creek drainage f lows i n this valley. The t e r race t hat f orms the

valley has an average slope of 30 feet per mile i n the study area . The

existing Cave Creek Dam , e r e ct ed in 192 3 , has altered the t opography by

i mpounding sediments and creating a basin . The basin surface has a slope

of about 20 feet per mil e .

2.03 The terrace area be tween Cave Cr eek Dam an d the authorized damsite has

been extensively alt e r ed by sand and gr avel mini ng operations . The valley

f l oor has been pot-marked by excavations 20 to 25 fe et deep .

2 .04 GEOLOGY AND SOI LS . The extension of the Union Hills f orming the

Cave Creek Dam abutments are composed of three basic rock types; granite,

fels i t e , and gr eens t one and quartzite. About 75 per cent of excavat i ons

in the se materials can be pe r f ormed with construction e quipment ; the

rerrainder may require bl ast i ng.

C-2
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2.05 The f oundation mat erials upon which t he Cave Creek Dam buttresses are

supporte d and into which they are embedded range f r om hard schist and well

cement e d tuffa ceous agglomerate near the abutments t o partially or weakly

cemented tuffaceous a gglomerate at t he middle portion o f the dam . In the

middle portion of the dam, the arches and buttresses are deeply embedded

in t he alluvial s treambed sands an d gr ave l s .

2.06 The al luvial soil within Cave Creek Reservoi r has been characterized

as a l imy clay l oam subsoi l (B4M) by the Soil Conservation Service. They

clas sify the alluvial soil south of the site as a deep sandY loam soil (ALa ) .

Both of t hese soi ls a re mode r at e l y fertile.

2.07 SURFACE HYDROLOGY. The exi s t i ng Cave Creek Dam, l ocate d at the

con f l uence of Apache Wa sh and Cave Creek, controls a drainage are a o f

about 175 square mile s . Base d on stream gage records the average annual

runoff for the s tudY area i s estimated to be 4,700 acre-feet .

2.08 Cave Creek Dam i s r e i n f o r ce d concrete structure with 38 arches and

support ing but tre s s e s spaced about 44 feet apart . The dam is 1,692 feet

l on g and r ises 52 feet above the downstream ground surface. A detached

unlined s pi l lway i s l ocat e d i n a natural saddle about 4,800 f e et east o f

the left abut ment o f the dam. No f l oodwat e r detained by Cave Cr eek Dam

is beli eve d t o have r e ached spillway elevation and discharged t hr ough

the spillway in the 55 years s ince t he dam was buil t . The outlet works

consist of thr ee 4- by 4-foot openi ngs, one un gated an d t wo gated. The

maximum discharge rate thr ough each of these openin gs i s e s t imated at

about 500 cfs (with water s urf ace a.t the c rest of the dam).

C-3
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2.09 The dam, as construct e d , had a reservoi r capacity o f 14 , 000 acre-feet.

Capaci ty has been l os t as a result of s i ltat i on ; the estimat e d capacity in

1970 was 12,400 acre - feet . Accor di ng t o t he l atest hydr ol ogi c analysis, the

reservoi r capacity behind t he existing Cave Creek Dam could control floods

havi ng an occurrence frequen cy be t ween 25 and 50 yea r s .

2 .10 SUBSURFACE HYDROLOGY. Gr ound water depths i n the study area vary

tremendous l y w~th the local geol ogy . The U.S .G.S . data indicate that the

depth to wate r r an ge s from a measured depth o f 33 fe et immediately downstr eam

of the existing Cave Cr eek Dam (pe r ched on bedrock ) to a measured de pth of

271 feet 2 mile s downs t r eam of t he damsite . The ground wat er contours

upst r eam of the study are a r an ge in dept h from 300 feet t o 800 feet .

2.11 VEGETATION AND WILDLIFE. The Cave Butt es damsit e contains about 250

acres of desert wash veget at ion and 1,650 acres of desert outwash and

upland vegetat i on wi.t h i n t he s t andard proj ect flood ove r flow area. The

det ent i on basin behind t he existing Cave Creek Dam has a dense gr owt h of

most l y annual herbaceous vegetat ion and gr as ses , including such species

as coc klebur , sunflower, dock , must ard, thi stle and brome gras s es.

Because of the heavy s edimentation and i nundation effect s near Cave Creek

Dam, only a few small sh r ubs occur. Many small mes qui t e , cat claw acaci a

and some i ronwood occur about 300 yards north of the dam. At l eas t five

cottonwoods 30-50 feet tall are gr owi ng within the detention bas in area.

Cave Creek, whi ch me ande r s t hr ough t he detention b as in, i s lined with such

spe ci e s as bl ue pal ove rde , me s qui t e and , near t he dam, by a dense gr owth
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of cocklebur 4-6 feet t all. A large amount of ve getation within the

detent i on basin , especially near the dam, is mowed annually. The area

upstr eam f r om the dam i s also used t o gr aze cattle. About 50 acres of

den se riparian gr owth (mes qui t e , blue paloverde, catclaw acacia and some

i r onwood) are l ocated about 2,000 feet northwest of the east abutment of

Cave Creek Dam. Thi s ap pears to be the best quality desert wash habitat

in the area. Cave Creek habi t at s support such upland game species as

mourning doves , whi t e -wi nge d doves, Gambel' s quail and Jackrabbits , The

large numbe r of spent shotgun shells pr es ent suggests the area is impor

t ant t o hunters.

2 .12 Gravel mining roads and trails, and t he stri pping of surface vegetat i on

prior t o gr ave l mining accounts f or mos t of t he loss or heavy di s turbance

of the vegetation downs t r eam of Cave Creek Dam .

2.13 No endangered or threatened wildlife species occupy the study area.

2.14 ARCHEOLOGI CAL AND HI STORI CAL RESOURCES . Cultural resources s t udi es

of t he Cave But t es Dam project area were conducted by the Arizona State

University Department of Anthropology in June 1974 . The survey identified

fourteen archeological sites within the project area. In January 1975 the

Arizona State His t or i c Preservation Officer grouped these fourteen sites

together with ten archeologi cal s ites located immediately downstream of t he

pr oj ect ar e a to f orm t he Cave Creek Archeological Di s t r i ct , a property

eligible f or inclusion in the Nat i onal Register of Historic Places.
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2.15 A memorandum of agreement was prepared pursuant to section 106 of the

Nat i on al Hi st oric Preservation Act . Thi s document describe s the actions

t he Corps viII t ake to avoid or m1tigate for adverse effects Oft lfational

Re gis t e r s ites.

2 .16 A cult ura l resource mitigation program cons isti ng of mapping, collection ,

and excavat i on of el even af'fected sites vas conducted by Ar i zona St ate

Univers i ty in the spring of 1976. Additiona! surveys ot the propo se d bypass

channe l right of way an d access roads not previousl,. surveyed were also

conducte d at t hi s t ime. No additional cultural resources were identified.

2 .17 I n October 1976 t he Ari zona State Historic Pres e rvation Office r

nominated Cave Creek Dam for inclusi on in the National Register ot

His t ori c Places . In March 1977 the Chief , Office of Ar cheology and

Hi stori c Preservat ion determined that Cave Creek Dam was eligible for

inclusior. in t he 1ational Re giste r . His comments were t hat "Cave Creek

Dam was the first rein f or ce d concrete, multiple -arch dam, built with

a curve d upstre am f ace. Because of the s i gnificance of this structure,

w~ urge the Corps t o give every considerat i on to its prese rvation. "

2 . 18 SOCI AL SAFETY. The existing Cave Creek Dam has been determined to

be un s a f e by the Corps o f Engineers. Bas ed on Corps hydrology, a flood

havin g a frequency betwe en 25 to 50 years would spi l l over the t op of'

dam. Overtopping of t he dam for an extende d period of t ime mi ght under

mine t he foundat ion of t he dam and cause it to collapse . Should the dam

f a i l in a maj or s t orm, i t would increase b oth the flood damages and
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pr obabil i t y of loss of life. The flood potential of Cave Creek and the

hi s t ory behind the construction of Cave Creek Dam is discussed in detail

in General Design Memorandum No.3, Gila River Basin, NeW' River and Phoenix

City Streams, General Design Memorandum - Phase I, Plan Formulation.

2.19 Cave Creek Dam attracts visitors. The walk on top of the dam is

readily accessible from either abutment. The walk is 2-1/2 feet wide and

has a 2-foot - h igh parapet wall along its upstream side that acts as a

guardr ai l. No guar dr ail exists on the downstream side. The walk is not

suffi ci ent l y wi de enough to easily or safely pass by another per s on .

2.20 RECREATI ON. The r e are no formal recreational facilit ies within t he

Cave Butt es Dam ar ea , although the Cave Creek Dam area shoW's evidence of

use for sightseeing an d equestrian activities. The study area is also

use d by hunt e r s and off-road vehicles, although this use often involves .

t r espas s .

2. 21 ESTHETICS . The di s t ant vistas t o the north and east of the existing

Cave Creek Dam offer a hi gh de gree of visual Quality. The valley floor

downs t ream of the dam has been extensively disturbed by sand and gravel

mining operat ions . Seve r al pr ominent l y visible access, f arm implement and

mining r oads have been gr aded across the abutment areas to the east and

west of Cave Creek Dam and across the area immediately downstream of t he

dam. Shallow mine sh aft s and geological test pits protrude visibly from

several of the steeper slopes. Chainlink fences further degrade the

es t hetic Quali t i e s of t he area.
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2 .22 ECONOMIC . Cave Cre ek Dam was construct ed t hrough a joint effort of

the St at e of Ar i zona, Maricopa County , and others a fter a major flood in

August 1921. All legal ri ghts t o the dam have been acquired by the Flood

Cont r ol District of Mari copa Count y as a project requir ement prior to the

init i at i on of construction of Cave But t es Dam.
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3. PROPOSED ACTION

3.01 The recommended plan consists o f preserving Cave Creek Dam as is and

excavating a bypass channel through the saddle about 500 feet west of the

right abutment of the dam. The channel would be unlined and have a 400-foot

base 'Width, 2 vertical on 1 horizontal sideslopes and a crest elevation of

1,628.

3.02 Construcion of a -bypass channel would limit the impoundment of water

behind the dam to a safe elevation and would reduce the hydrostatic pressure

on the dam. The bypass channel would not prevent floodwater from overtopping

the dam, but would divert a sufficient amount of floodwater to create a stil

ling pool, which would reduce the hydrostatic pressure on the dam. Plate 2

shows t hat Cave Creek Dam will be overtopped by floodwater at the same time

it is totally inundated by the Cave Buttes Dam floodpool. Plate 3 shows

the design of t he bypass channel.

C-9



I.

4• ENVIRONMENTAL I MPACTS OF THE PROPOSED ACTION

4.01 TOPOGRAPHY. The topography of the pr oj ect area will be altered by

the excavation of 166,000 cubic ya r ds of rock and soil removed to form

t he bypass channel.

4.02 GEOLOGY AND SOILS. The mat e r i al excavated t o f orm the bypass channel

wi l l be deposit ed in borrow areas used for the construction of Cave Buttes

Dam . The se f i ll materials will help reshape the borrow areas and supply a

growi n g medium t o areas previously denuded by gravel mining operations.

4.03 SURFACE HYDROLOGY. The construction of t he bypass channel will not

have a significant e ffect on the surface hydrology of the area. Its p r es ence

will allow Cave Cr eek Dam to remain in place. Water diverted by the channel

will be impounded by Cave Buttes Dam .

4.04 SUBSURFACE HYDROLOGY. The pr opos ed ac t ion will not .a f fe ct subsurface

hyd r ol ogy .

4 .05 VEGETATI ON AND WILDLIFE. The construct ion of t he bypass channel will

r emove 15 ac r e s of dist urbed upland ve getat ion. Cave Creek Dam will continue

to entrap sediment whi ch will expe di te t he r eestablishment of t he veget at i ve

communi t y upstr eam of t he dam. The bypass channel will not affect endangered

or thr eat ened wi ldlife species .
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4 .06 ARCHEOLOGICAL MID HI STORI CAL RESOURCES. The cons t ruction of the bypass

channel will not directly a ffe ct any ar cheol ogical or historical r esources .

The bypass channel will preserve Cave Cr eek Dam , a National Register-eligible

property.

4.07 The proposed action has been reviewed by the Advisory Council on Historic

Prese rvation. The Counci l concurred wi th the Corps determination that t he

proposed action would have no adverse ef f e ct on Cave Creek Dam.

4.08 SOCIAL SAFETY. The construction of the bypass channel will assure that

floodwater will not erode and undermine t he foundations or ove r s t ress the

buttresses of Cave Creek Dam.

4.09 The recreational devel opment , access roads, and par ki ng lots will

attract visitors to Cave Buttes Re se r voi r . Cave Cr eek Dam wi l l be a

recreat ional attraction . The walk on t op of t he dam, which i s readi l y

acc essibl e from either abutment i s not wi de enough f or two people to

safely pass one another. A spike fence at each en d of the walk placed

sufficiently hi gh that i t cannot be easily bypassed , and signs warning

visitors to stay off the dam, will mi n i mize this existing hazar d.

4. 10 RECREATI ON. The proposed ac tion will preser ve Cave Creek Dam for

fut ure gene r at i ons . The historic darn will continue to be a minor

sightseeing attraction.
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4.11 ESTHETICS. The construction of the bypass channel will create an

unnatural scar on the hillside. The use of t he bypass channel as a trail

connecting the two reservoir areas will eliminate t he need to construct a

similar t r ai l to allow equestrians and r e cr eat i on i sts to safely and easily

t r averse the project area.

4 .12 Soil excavated from the bypass channel will be deposited in borrow

areas . This act i on will help the reestablishment of vegetative communities

and reduce the vi sual i mpact of these scarred areas.

4.13 ECONOMI C. Construction of the bypass channel will cost $240 , 300 , and

be a Fede r al co st. The operation and maintenance of the dam, including all

liabi l i t y associated with it, will be t he responsibility of the Flood Control

Dist rict of Mar i copa County .
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5 • ALTERNATIVES TO THE PROPOSED ACTION

b. Prot e ction of the dam's foundation to pre clude dam failure

due t o unde rmining. This modification was invest i gated during the Phase I

Design Memor an dum stud ies and f oun d t o be too c os tly. The upper part of the

dam could still fail from structural ove r s tre s s assoc iated with overtopping .

Protection of the dam' s f oun dat i on would h ave a signif i cant e s t het i c imp act

on the dam and would cost ab out $1 , 000 , 000 .

Do nothing. If no modi f i cations are ma de to the exist inga.

dam, a series of fl oods overtoppi n g the dam could undermine the downstream

toe of the dam and destroy it. The dam f ailure would cause s ome dama ge t o

the pr op os e d Cave Butt e s Dam but would not cause it t o f ail; t he floodwater s

would not cause catastrophic damage or threaten lives. The col l ap s e d dam

would become an esthetic nuisance, a l e gal attract ive nuisance, and quite

possibly an operation al nui s ance. This al ternat i ve would cost the Federal

Government nothing ; howeve r, the liab i l ity for the dam, should it f ail and

caus e damage, would belong to t he Flood Control Distri ct o f Mar i copa County .

5.01 Three alternative plans were evaluated. The plans were : (a) the

existing structure would remain as i t i s ; (b) t he existing structure would

remain, but additional pr ot ection would be pr ovide d at the downstream t oe

of the structure; and ( c) the exis ting structure would be modi f i e d by the

removal of nine b ays, to p r ovide a s pi l lway that would prevent f l oodwaters

from overtopping t he dam . The impacts and cost estimated for each alterna

tive follows:
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c. Part i al removal of the dam. To preclude overtopping, 9 of the

38 bays would be removed and a lined channel const ruct ed through the breach.

Thi s would have serious esthetic impact s on the dam. The partial destruction

of the dam would destroy the integrity of the dam, which is part of its

Nat i onal Regi st e r quali t y . The estimated cos t of t he part i al removal and

l i ned channe l i s $1 , 300 , 000 .

5 .02 Alternatives b and c, proposing the pr ot ection of the dam's foundation

and the part i al removal of t he dam were not cons idered further because of

t he i r exc ess ive cost . The do noth ing alt e rn ative, alternative a , was not

considered further because it woul d al l ow a potent iall y dan gerous condi t ion

to remain.
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6. COORDINATION

6.01 The proposed action di ffers l i t t l e from the action discussed in the

FEIS, which was fully coordinated with interested Fede r al , State, local

agencies and i nd i vi dual s . A report addressing the effects of the proposed

bypass channel on the dam and the environment was coordinated with the

Arizona State Hi s t or i c Pr ese r vat i on Officer, the Bureau of Land Man agement ,

the Advisory Council on Hi s t or i c Preservation, and the Flood Control District

of Mari copa County. The proposed action was informally coordinated with the

Historic American Engi nee r i ng Record, NPS; Interagency Archeological Se r vi ces ,

NPS , and the Depa rtment of Anthropology , Arizona Stat e University . No

adverse comments were received .
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7. CONCLUSI ON AND STATE~~ OF FINDINGS

7.01 This act i on wi l l not ha ve a signi ficant adve r s e e f fec t on t he

environment.

7. 02 This acti on will have a beneficial effect on t he environment .

7 .03 The e f fect of t his action wi l l not be environmentally cont r ove r s i al.

7. 04 A Supplemental Envi r onment al Impact Statement wi ll not be prepared.

COL, CE
District Fngineer
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