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The storage area of the proposed Boulder Canyon

Reservoir, as enclosed by the 12850 fool coantour, will be in

the neighborhood of two hundred sguare miles, with & maximun

depth of ebout 540 feet., The ares covered lies chiefly in
r

Rive
the Virgin &reek Velley, €: .tending northward from its Jjuac-

tion with the Coloradc River for about thirty-two miles, and
with en everege width of nearly four miles.

Ten miles south from its extreme north end, Huddy

-

Creek joins the Virgln and this branch extends about nine

miles up that valley t0 nesar the lower limits of Overvon,

-

TR §

and thus submerges the villages of Esolin and St. Thomas.

This branch will average two miles in width and has
s meximum depth of 150 Teetl. The greatest width of the res-
ervoir is in the region of Stone Ferxry on the Coloredo liiver
gt the juanction with sacramento iJash, where 1t has & shape
approximately thet of an eguilateral triangle with sides
twelve miles in length, one gpex of which will be close %0
the proposed dem site.

long the Colorado River sbove the

1 4+]

(133 o oo oTan
10 (SR 1‘;{‘0 SL TS

junction with the Virgin Valley has not yet been determined

fully but will heve an average width of ! rearly three miles

thirteen miles of lineer distance. At this

point, which is et the junction with Selt Spring Wash, is




an sbeandcsed stamp mill known &s “Senator Eill", situated
at the lower end of Virgin Caanyon ten miles in length, the

upper end of which is at Scenlon Ferry, now kncwn &5 Gregg
Ferrye.

This ton miles of canyon will have & relatively snpall
storege e the meximum deplh will be less then 450 feet and

~

o average width less than T/4 of e mile as judged from

n % -

senator ¥ill. This is the uppermost point which has een
vesched in the survey.
It ie stoted by porsons fairly familier with the

consider-
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ably, but that the storage st and above this point will be
comperatively small, 11so at the Grand Wash, althougk the
canyon becomes wider, gtorage will not be greatly increesed.
These suppositions will 1il roly be meinly correct & s the vari-
ous washes entering the canyon elmost inveriasbly prove shorier
then indicsted on the Geologicel Survey yuedrangles.
COLORATO RIVER
The Coleredo Hiver has an 8Verag width at high water
sbout seven hundred feet but veries widely therefrom, end

0

the average fall of three and one-half feet per mile &% this

gtage zives a current with velocity of ten OF mOIe riles per

hour, end against which any progress by rowing 18 {mpossible,

shao

end only by teking gdventage of the slower € and shallower




eurrents away from the mein ch&nnel)is any progress at ; all
posaible.

At no point between The head of Boulder Cunyon and
Sepator ¥ill waa there noted any gien of bedrock, the numer-
ous rapids which occur in this tweaty-five milee O of river
gurveyed being produ wced S0loly by the gravel ¢ end boulder de-
positse brought into the river &% the mouth of the lorger washes,
which deposite ere periodicelly renewed by the cloundbursis or

torrentisl reins which 0C ssionslly ocecur, Such pointe can only

A

be passed by towing of boats and where this i8S impracticeble
fron willows which verhsng the bank, &1l progress upstreanm
is at an end,
VIRGIR RIVER

The Virgin Eiver girries & smsll amount of water in
the late winter and eerly spring months but is dry the greater
portion of the yea¥. It hes everywhere & gandy bded with a
width verying from a2bout wWo hundred feet at each of two
néxrrows , to considerably over 2 guerter of & mile, end slong
which the ususlly small gtreem of water meanders from side
to side. The avereage fell of the river per mile in the limits
of the reserveoir is sbout sixteen fest, © velue not greatly
deperted from at eny point. Fording with e loesded wegon 18
practicable glmost enywhere and &% almost eny time. The
11ttle quicksand which occurs geldon if ever exceeds one

foot in depth and & wagon cea be reedily extricated ihere~

from in caesge of any trouble of this kind,
-F
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The send and silt of the Colorado Eiver is diller-
ent in nature from that of the Virgin River, and fording at
eny plece or time e not attempted.

801L AHD ROCK.

The cherecter of soil end rock im the limits of the
regervoir varies from & gilt or very fine gra ned send which
would be very fertile ¥ cultiveted, %o grunite snd malpeis,.
There i2 & 1little sendstons in the vieinity of the upper
narrows east of St. Thomas, but with this exception, and con-
gidersble melpais rock at and in the vicinity of the lower

norrows some fourieen miles south of St. Thomes, rock does

i)

not ocoeur sufficient even 10 form & setting for tae bench

=

ark tablets used in the level line, end where it does oc~-
cur, is very aoft end frisble. This sand, everywhere B0
ebundant is subject Yo constant movemwent by the wind, and
aunes form end shift with every movement thoreof.

The Kuddy Hountelin range iying west of the Virgin
piver is of volecanic formation and the foothills spproach
close to end even CYrosSE this river et the lower nerrows.
this formation is erup¥ive, with very little levs flow,
and where such is found, it is on & Very decided dip and not
glways with the seme strike.
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large, but discontinuous, &aress of gypsum several

.




hundred feet in thickness 0CCur. ihen north of the ¢olo~-
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rado River, these &Te slwnys west of the Virgi
any deposita of such were formed on the east side of the
river, &8 18 probable, they are now covered with the drift
from the soutlh extension of the Virgin Eountains. A1l these
deposits werxe formed at the time, end a8 & resuli of, the
erurtion and are not greatly aisturbed in horizon except &t
the hesd of Boulder Canyon.

Potal area of this formetion is aboutb thirty-five
gquare miles. 1t is very soft end fissured and impasseble
cenyons f£ifty to oune hundred feel deep &re found cutting thru.
In adaition to the calcium sulphete, pagnesium sulphete &ls0

gbounds, The formation occurs in & 1arge blanketl deposit

slong the east f£lenk of the mountains, and &8s seen from the
vicinity of the routh of the Virgin Rliver gppesrs to occupy
e synclinal troush with the coloredo Hiver in the syncline,
and gives the {mpression that this formed the weak point of
entrence which ensbled the river to brust thru the barrier
nede by the granitic pounteins farther west,

such, however, was not the case, but the extruding
1eves had thelr greatest section a2t points north and south
of the river, the upthrust causing & dip to the eestword
guch that the gypsunl deposits are apperently conformahle

therewith, and therefore dip swey from, rather then towerd,

the eruptive center.

.




Horth of the lower narrows this deposit of gypsum
covers en eree of perhaps eight square miles in the reser-
voir 1limits, but in the area lying south of the ¢olorado
River it has its greatest extent, Here the porosity and
ficsured neture of the depoeit is such that it will sdd &
net inconsiderable smount to the storage capscity of the
reservoir,and it covers en srea of over itwenly square miles.
The eostern edge of this deposit shows an incomplete transi-
tion from the original limestone, due to the fmot of its dise-
tence from the more intense volcanic ectivity ten or more
miles to the westward, so thet unchsnged limestone and com-
pletely formed gypsum &re found in sdjescent localities.
Beginning some three miles above ihe mouth of the
Virgin River end evidenced chiefly on the south side of the
Colorado Eiver, is the lower extension of the disturbance
which formed the Virgin ¥ountein Renge, =nd malpais ledges
extend for several miles up the river but chiefly on the
south side, On the north side of the river, this has been
covered to & considersble depth with drift from the Virgin
Mountains in the form of & coarse grained firmly cemented
conglomerate, which erodes in the form of gulches ten to
£ifty feet perpendicular and from five to twenty feet wide,
which are impasseble for lang distences, end thus forms &

great obstecle to any trevel other than elong the ridges.

Overlying the conglomereate on the north and male
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peig on the souih, 18 & deposit of fine grained ssndsvon

consisting of numerous slrave with & totasl thickness of

>ular but very

4

goveral hundred feetl and which erodes 1n an
regular shepesd snd hes formed objects guite spproprictely
nemed "The Campanile®, "gapoleon's Tomb", "Ihe Temple”, €tC.

A few miles sbove Temple IaX this forustion diseppesrs
end vulcsnism alone holds sway to a2t leasst the upper 1imit
of the cunyon at Gregg Ferxrye. ¥rom Temple Bar, which is
five miles below senstor Milli, several graovel lerraces formed
by the river at elevation of from 850 %o 1080 feat ocour,
while at greater heights the grevel gives eviceuce of marine
or lacustrine origin,.

FAULTING

¥aulting is noticed in various areas in the reservoir,
the most marked of vhich 18 slong the line of Boulder Wash
whigh extends norihwest rrom the head of the canyoxn, but this
will in no wise endonger the stebility ef & cam built below.

It 18 the opinion of loeal prospcctors thet the ecanyon
1a8 on & feult line, put I could nol leern of any feoct which
would support the theory. 1 wese also told thot ceamd and
veins in the canyon walls were the ssme 0D either side, seem~
ing to indicate noO displacement either longitudinally oOF
vertically. The event of & displacement pmerely letere
would seem to be quite remote.

A cereful reconnucissance thru the canyon might serve

o=




to settle this point.
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The hill on the north side of the head

Canyon and nearly 1,000 feet above riv
1imestone with brown 8ic in nd eccurs

for cement purposes. Considerable red

4n the low hills east of Doulder Waah,

ghale in the drift wh

e couple of miles northward and av Q,O
tion above ©De8. This wes the only 8I§

4n the region of the reservoir, excepl

river show some Ted clay, epperenily &
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said to ocour in
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small, only the most

herdy forme of vegetable llfe are sound, IEven cactus in its
verious forms is guite scarce. o trees of any kind occowr
naturelly exeept & 14ttle meequite elong OF close to the river

and considerable ©
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ngvergreen”. gSegebruskh,
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when the Virgin River, almost the sole source of waler, goes
éry. All feed wmusi therefore be hauled in traveling thru

en O

& PR e 3 e mawy ) 3 A& L anend s A b ray "
vhe couniry, and as very il ttle is reiced at St. Thomas oY

-

the noighboring settlement of Overton and Dunkervilie, suel
mgy even heve to be shipped in by r2il, grain especislly.
ROUTE P00 THE RESERKVOIK.

The reservoir is resched by the Los iAngeles and Sslt
Leke reilway ‘o Overton and St. Thomas, vie & spur {rom lioapa
twenty miles in length &1l the way down the inddy Creek Valley,
and over vhich & motor cer mekes six trips per week., The rail~
wey can readily be extended to the dem site with very little
heevy work, this extrs distance being about thirty-five miles,
end now reached by & very sandy wagon road., It is probeble
thet & shorter route cea b2 had by leaving the Virgin Velley
ten miles below 3t, Thomes, then via Bitter Spring and
Poulder Wesh, This route, while shorter and nearly {ree from
gend, w1l not be so rood a grade ss the former, It 18 eeild
thet & roed con be sonstructed from Los Vegas to the dam site
without difficulty, but this would reguire more miles and
without havine been over the route, is not thought ©o be &8
fensible, althoush for truck hauling the charscter of the
road bed would be superior to the sendy stretches of the
Virein, A ferry formerly existed at Stone Perxry, later at

Bonelli's two =nd & half miles above, but this wes discone !

e
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Tivey 10 redcgcan 1iv &AL at Scenlon (.L..O CICEE) LCEIFoe Kos{

huadred doilars

ipe is projg 2t Hobo Point &nd also at Gregg Ferry.

Hoed irom ST s Perry, twenty-five
mile s distent, is good but sandy. Road from 8t. Thomes to
Gregg, sizty mlles distent, is mpasgeble at & point some ten
milses or less from Gregg's, be readily t &n

expesse of a few hundred dollars, The roed from 3t. Thomes

to Pierces nilea, is peesable a1 present.

sater occurs st satisfactory intervals elong these

cannot

Peed

feed con-

4 B

subsist anywhere

cr Overton,
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and only in limited guentity &t these places, At the latter

place is the neerest dependasble store, Harry Gentx

]

St. Thomes, who is alsc postmaster, carries a very small
stock due t0 his limited credit, but he is an unusually

~vell informed ae to the country. Sube

=2

lizing person en

5

sistence supplies should be mostly obteined =zt Sell Lake City.
After 5t. Thomas is left, there are no habitaetions or
improvements whatever until the "Placer Cleim" of Harry Armi-

ving two miles above Bonelli's Ferry is

i

e

©

ge,a trapper, 1
reached,

Gregg Ferry, twenty-three miles sbove Armitages, or

twenty-five miles shove Bonelli's Ferry can be crossed except
et high weter when ferry will not rigk the crossing of river,
Twenty miles ebove this is Pierce's Ferry, which is also in

ration at all times, There is zlso a settler living at
Grand Wash a few miles below, but nothing except emergency
supplies can be obtained at eny of these places,

HINES
There are some gold placer c¢laims on the Colorado

River, but ;one that ore or ever have been ex rtensively worked.
Senator 141l is a stomp mill én the Arizons side and has not
operated for many yeers, aand everything herecbouts is in a

2

very dilapidated condition,

9

TPemple Bar is said to hseve been 2 stock selling
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milliions of stock was s0ld a&nd &n éxe-

wee instelled, Huch of the machinery

» "1 & Iy ey 3 To o o . e =n W - .
alihouzh the plant was asbandoned ne ny yeurs
r Fer o eners Wl 2 - o e e el pn mads A 2 oo
ago after workinz for only & short Time.

uartz ledges are found in vicinity of Hobo Ioint,
but not worked, due to it being unlewful to use the cyanide
process and discharge the taillings into the river.

Some magganese c¢laims sre hel

<
by xexg£lns 01 oV

a
h, and upon which not even he assess-

Thom&as in Boulder
ment work would epypear to have been done.

at several pleces in the Virgin

(2) Blsek sSalt kines in Section il, Towaship 19 South,

Renge 68 Eagt, the extent of the working being secveral drift

none of which exceed twenty feet in length, run into

L4

10 de=-
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an Q[navedl B o i 25 n ¢
+0 L0V Ta, Sange ov

specting but very teen mined,
slthousrh the size of ithe deposil is largs;
(&) e "Salt Kine" i , Mowaship 17 South,
-19
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Hanpe 68 Last, Thie mine is worked considerasbly and the 100k
\ hant e T y i T 3 Ve s & 3+ Mo,y ram ¢ £2 v £ A
galt hauled by wegon to the railroad &t 5t, Thomas five and
3 wnd 1 » vt ey om 2 4 P s Yn Y emmae 9 . i midn
e half miles distant where it is worth {7 per ton., This mine

v

e about £50,000,

Ios

was recently sold for & price supposed %o
Some s2lt hes elso been removed from Section £7 in this
Township. o other mines or prospectis of eny kind are

kaown which could be affected by the construction of the

reservoir.

ra v s NTYTR D

VALUE OF INPROVESENTS,

If the reservoir ies coastructed to & height of 1280
feet, the town of Overton would be &t the upper end thereof
end not injuriously asffected thereby.

About six and 8 half miles of the Los Angeles &
Salt Leke railroad below Overton would be submerged, as

would also the villages of EKmolin end St. Thomss situated

Assisted by 2 resident whose interests sre not parti-
cularly involved, I made an estimate of the total value of
gll improvements, houses, fences, d41iitches, frrigeble lands,
etc.} in the valleys cbove junction of Huddy Creek &and Virgin
River, itemizing eech article, and I plece the total value
thereof at 2 little less then $450,000, This covers the
villages of XKsolin and 3t, Thomes sbove mentioned, but does

not cover the wvalue of reilway property, which consists of

15«




roadbed alone and no bulldinge The irrigated lend con
not be velued at much, if eny, exceeding $1lZD per acre.

The crops raised &are wheast, elfalfs, & Tew grapes for
raisins, ceantsloupe, and soume garden produce.

fone of these seem profitable end the community,
Mormon with three exceptions, iB fer from being & thrifty,
enterprising or successful one, In the Virgin Valley &re two
renches with very 13ttle in the way of jmprovements, &aund both
jocated near St. Thomas. There ie considersble 1end below Ste
Thomes that would ikely gub~irrigate from the unde rground flow
of the Virgin, bui nothing hes been done to0 attempt to use 1%e

A canel, heading nesar -he crossing of the Virgin River

east of 5%. Thomas, &aic some ven miles in length, was construct~

ed four or five yesrs 8go to irrigate the irrigable areas of

sections 10, 15, 16, 21 end 22 of Township 18 South, Hange

mOne

68 East, less than 1,000 scres in extent, but thru bed manage-

ment wag never completed end the present value of the improve~

ments 18 practically nil.

The only re waining imrrovemeat {8 the house on the

plecer cleim of Harxy Asrmi tage, not over & couple hundred

adollars vealue, gnd Bonelli's well-built stone house &t the

mouth of the Virgin River, probable value not to exceod $2,000.

DAK SITES

There 8Te & NW ver of good dam aites on the Muddy

elde




Creek & Tew miles

™ X 1 A o - 9 Y e B &£, = o ' e T - m g 2 &1 %7 - 4
reservoir. A feir location for & dem oceurs on %Tae Virgin

-

River &t the lower nerrows and at en elevation of sbout 895

L Vel

feet above ses level.
2 200-foot dam could readily be constructed at this

voint to control the flow ¢f the Virgin Kiver and sbout four

P
hours werc taken to meske an spproximate survey thereof, the

plat being filed with &ax, Homer Hemlin, consuliing engineer
Los Angeles, Californis,

Below the head of Boulder Cenyon &re numerous gites
where the wells, nearly vertical fox several hundred feetl, &are

seperated by not over 200 feet at the base, therefore, the only

problem in this locality will be %O select the best.

he Tinsl mountain tops are gquite steep,

ity slone wuld likely ; suPfice 1o bring blested

guch that grav

meteriel all the way to the gurface of the river.

These heights very from sabout 2300 feet above ses &t

heed of canyon, to 5300 feet at pointe leess than & mile further

down, and which 18 sbout the meximum height reached in proxi-

mity to the cenyon. (See 1lst emmual report, U.S.n.3. Fage 109).
CONSTRUCTION HEADQUARTEE

such would be located at the junction with Boulder

Wesh on the north side of the river, &and while yother crowied

for spece, expansion could be had further up the river. From

wlBe
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expensive due 10 the verticsl c¢liffs although at low waier
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such could be made end used elong the talus at foot
¥steriels for & barge for the drilling crew and the
necessary nechinery should be freighted to Bonnelli's Ferry
and &ll floated 1o the mouth of Boulder Wesh, oY material
could be freighted to consi action heedquerters dirsct, and

o

I incline to the latter met hod if the cheracter of yoad, gredes,

ete.,, vie Bitter wash and Boulder Wash will admit.

»

The dsm could 2lso be resched from Chloride on the
senta Fe reilroad 80N {£ifty miles Cic tant, and by an excell-

ossibl
ibl

o

lr{

ent grade, althoush likely to be quite sandye I% is

o

this braench could be buill more cheaply then the extenslion 0%

Q

he St. Thomas branch.
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I was quite abl agsisfed in ihis work by kr. stanford

-

W. Oberg who ¥en practically all the levels between Koape &and
the dam slte, such beiang based upen sea level elevation, as
well &8 & branch thereof up the Virgin River to neer the heed
of the proposed vogervoir, He 21s0 did g1l the field work
of trisngulation and mWOST of the computation jncident thereto
few days spent on topogTre phy .

dir, Hugh L. Lord who served in the cepecity of cook

-

fuarnished tecms end acted 88 gtadis
--lc--

and ¥r., Sem B. Gentyy who
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rodman, voth of whom live &t 5T, Lnomas, were el

¢n their respective positions,

“1‘ Ernest gra whoge noat LTl mam ofSdpoama 90
& 0 Ernest Verd, whose post O1IiCC 244Tress 1B

St., Thomes, but who 8t present lives with Herry Armitage

on the Colorséo River near Bonelli's Ferry is en excellent
boatman, end while his experience on the river does not ex-
tend sbove Senator Mill, his extensive knowledge of the river
in other pleces is such that his supericr in this respect
gould not likely be found, He is slso willing, obliging

and will turn his hené to enything necessary, & gualifice-
tion not alweys to be met with,

A smell row boat, one of the two purchesed for my
use, aad the boet ordered by Ir. Homer Hemlin, are left in
charge of lir. Herry Armiiage at his place on the Colorado
River, but I found the iotter boat not nearly so coavenient
for my work as one furnished me by ¥r. Armitage, who, with
Ward, will likely be willling to take up and help complete
the work when resumed thie fdl.l.

Another row boet, the mess outfit and tents, and two
Evinrude motors ere stored with Earry Gentry at St. Thomas,

shounld Werd or Armitege not be gveileble, help of
this kind mey possibly be secured st Gregg Ferry by apply=~
ing in sdvance. People around 5t., Thomas and nearby settle-

ments are afraid of and will not work on the river, 80 such

-]1T=




In concluding this preliminary report, it mey be well
to reiterate that:~
(1) The storage cepacity of the reservoir will be jerge.
(2) The emount of improved property to condemn wWill be
small.

(:

proximity of two ra

o3

)} Trensportetion will not be dilficuld owing to the

jan

lroads.

(4) A rockfill dem would be relaiively inexpensive ow-
ing to the towering cliffs on either side.

(6) A mesonry dam will likely no% prove relatively ex-
pensive owing 0 the revalence of proper stone snd cement

forming materials 2t or neaxy the é=m site, fuel 2lane having

to be hauled & considers

-

(6) The only uncertein feature spparent to the writer
is whether the canyon 18 oY ig not on & fault lire, end

therefore the stability of & dam 18 problembitical.

yore
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TOPQO RAPHY OF BOULDER CANYON EXSERVOIK - IN TEN SHEETS
Seale 1/63360 Contour Interval 50!

BY H. L. BALDW#IN = ENGINEER July 1919,

ELFVATION

Based on "Y" levels from U. S. Coast and Geodetic
Survey tench marke at Moaps, via Los Angeles and Salt Leke
Reilroed to St. Thomas; thence vie the wegon rogd to Bonelli's
Ferry; thence along level plateau westward to terminus of line
one-quarter mile below rapids at head of Boulder Canyon.

Also from S5t. Thomes nort-ward across divide to Virgin
Velley; thence slong Virein Kiver to terminus of line &t B.:.
starped 1235 on east side of Virgin hiver.

HOrIZONTAL CORTROL

Deflection line run by trensit from a voint (unmerked)
in Virgin River bed, 3/4 miles south of the B... on west side -
of Virgin River, sterped 1236; tnence to station North Bese,
not permsnently merked snd atout 300 feet south of the "Dugway"
road crossing; thence by a trianguletion from double messured
base line through niueriea of trisngles ead quedrileterels, &ngles
measured by transit, closures usuelly less then 1'; sides ebout
2 or 3 miles in leansth, to Color:cdo Kiver; thence down same to
neer dem site, £2lso up same to uprer end of survey.

A check bace was measured between two stations of the

“trienculetio; atout 8 miles south of first bese and 2 miles
apart, the agreement being within 4 feet. Coaxputation was

by coordinetes, expressed in cheins, and frequent Foleris

observetions tezen for ierifisn. The supposed best triengles
of the qusﬁrilatefals vwere used and discrepancies srtitrarily
adjusted.

COORDINATES

A1l positions are referred to t.e supposed section
coraner, 10, 11, 14 ani 15 at St. Thonas znd plotted by rect=
anculsr coordinates, Other section corners were searched for
‘but none found until the bth standara parzllel wes reached
on the Colar ado River, agd these are meried upon the plets,

.Topo:raphy of the Generel Lana Office Flats in no wise
egrees with mine except elong Powasnip ard Range lires, and it
is certain the interior coraners were not oririnell; established
as purported.

The Bth .tacderé Ferellel wss found crout 1500 feet north
of tne theorectic pocition, which error is gccounted for by the
rou h neture of country covered by oricinel surveys end the
renerTel cherecter of “ori known to have been done nesrly fifty
yeere 8go when these surveys were made.

Therefore tue -energl pocitioa of toro raphic forrs is
ir the theorectic posificn,-ﬂn w0t tre sctual positios tnat e

retrscenest survey would plece taemns
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MAN’S QUEST FOR WATER

Colorado River water will someday flow to the
fertile valleys of central Arizona where, before the
time of Christ, the Hohokam Indians established an
extensive irrigation civilization. Had these primitive
people known how to build storage dams and
drainage systems as does man today, they might not
be called Hohokam—“the people who are gone.”
Although Central Arizona Project water will lessen
the impact of continued ground water overdraft to
maintain the existing economy, by the end of this
century, or before, additional water must be im-
ported from other sources to stave off water
bankruptcy.

WHAT CAP WILL DO

The Central Arizona Project was authorized by
the Colorado River Basin Project Act (Public Law
90-537) of September 30, 1968.

Constant vigilance in the development and man-
agement of water resources has been essential in
sustaining a strong economy in central and southern
Arizona. For over three decades, central Arizona’s
natural water supply has been out of balance with
total water demands, and the agricultural economy
in particular has flourished and declined in direct
relationship to the adequacy of water resources.
Massive overpumping of ground water reserves
has been necessary to balance the yearly supply-
demand relationship. The current annual overdraft
of the underground basins is over two million acre-
feet. The importation of Colorado River water
through construction of the Central Arizona Proj-
ect will be a giant step toward reducing this annual
overdraft, which is causing ground water levels to
decline at an average rate of 8 to 10 feet per year
with serious land subsidence occurring in many
areas.

The Central Arizona Project will provide supple-
mental water for established agricultural areas in
Maricopa, Pinal and Pima Counties, as well as
municipal and industrial water for the rapidly ex-
panding Phoenix and Tucson metropolitan areas.
Other water-deficient areas of Arizona and western
New Mexico will also benefit from the Project
under the water exchange principle. In addition,
the Project will provide substantial benefits from
flood control, outdoor recreation, fish and wildlife
conservation, and sediment retention.

THE CAP PLAN

The basic plan calls for construction of a series of
pumping plants and aqueducts, which will lift Colo-
rado River water hundreds of feet from Lake Havasu
and carry it to the Project service areas in Maricopa,
Pinal and Pima Counties. Construction of dams and
reservoirs on the Salt, Gila, and San Pedro Rivers will
provide needed regulatory, conservation and flood
control storage capacity, as well as additional recrea-
tional and water exchange opportunities. Federal par-
ticipation in the Navajo thermal generation power-
plant near Page, Ariz., will provide pumping power
requirements for the Project. Water salvage measures
along the main stem of the Colorado River, such as
phreatophyte control and the utilization of Project
return flows, will provide additional water necessary
for the long-range success of the Project.

_GRANITE REEF
AQUEDUCT

Orme Dam And Reservoir

Orme Dam, an earthfill structure, will be located
about 25 miles northeast of Phoenix, near the con-
fluence of the Salt and Verde Rivers. The multi-
purpose storage reservoir will be operated with the
present Salt River Project storage system, as well as
the Colorado River Aqueduct system, and will pro-
vide terminal regulatory capacity for the Granite Reef
Aqueduct, flood control capacity to meet the require-
ments of the Phoenix metropolitan area, sediment
control, and additional conservation capacity. Orme
Reservoir will also provide an excellent outdoor recre-
ational facility for Phoenix metropolitan area resi-
dents. Recreational development of the entire reser-
voir, including Indian lands and Federally-owned
lands adjacent to the reservoir, will be in accordance
with the coordinated master plan approved by the
Secretary of the Interior.

Havasu Diversion—
Granite Reef Aqueduct

An intake channel and high-lift pumping plant
located on the south shoreline of the Bill Williams
River arm of Lake Havasu, some 21/ miles upstream
from Parker Dam, will divert Colorado River water
for Project uses. The pumping plant will lift water
over 800 feet from the lake to the inlet portal of the
61/,-mile-long Buckskin Mountains Tunnel. The
Granite Reef Aqueduct will carry water from the
tunnel about 190 miles to Orme Dam. The conctete-
lined aqueduct will have a maximum capacity of 3,000
cubic feet per second. In addition to the initial pump-
ing plant at Lake Havasu, the Aqueduct will require
four relift pumping stations located at the Bouse Hills,
Little Harquahala Mountains, Belmont Mountains and
near the Hassayampa River. To deliver water from the
Colorado River to Orme Dam will require a total
pump lift of about 1,200 feet.

Salt-Gila Aqueduct

When constructed, the Salt-Gila Aqueduct will be
nearly 97 miles in length, with a capacity of 1,800
cubic feet per second over its first 63 miles and a
capacity of 750 cubic feet per second over the last 34
miles. It will be fed either directly from the Granite
Reef Aqueduct or by releases from Orme Reservoir.
A pumping plant will be required to lift Project water
into the Aqueduct from either source, and two
additional pumping plants will lift the water about
460 feet for passage through the Picacho Mountains.
Colorado River water will be carried by this
Aqueduct into the agricultural areas of southeastern
Maricopa County and the lower Gila and Santa Cruz
agricultural areas of Pinal County. The system will
also provide the means to convey municipal and
industrial water to the rapidly growing metropolitan
area of Tucson.

Buttes Dam And Reservorir

Buttes Dam will be constructed on the Gila River
within Pinal County about 4 miles upstream from
the existing Ashurst-Hayden Diversion Dam. This
multipurpose storage facility will provide conserva-
tion and flood and sediment control capacity. The
control and regulation of Gila River irrigation releases
for the San Catlos Project will be greatly improved by
Buttes Reservoir. Realization of important outdoor
recreation and fish and wildlife benefits will also be
afforded by creation of this multipurpose Project
facility.

BUTTES DAM AND‘RESERVOlR

Tucson Aqueduct

The Tucson Aqueduct, originating at the terminus
of the Salt-Gila Aqueduct, near Marana, Ariz., will
convey municipal and industrial water to the city of
Tucson. The 20-mile-long concrete pipe aqueduct will
have a capacity of 150 cubic feet per second. Two
pumping plants located near Marana will be required
to lift the water over 450 feet from the Salt-Gila
Aqueduct to the city of Tucson.

Charleston Dam And Reservoir

Charleston Dam, a multipurpose storage facility to
provide consetvation and flood control capacity, will
be constructed on the San Pedro River in Cochise
County about 65 miles southeast of Tucson. The water
supplied from the reservoir will be used primarily for
municipal and industrial purposes in Tucson; how-
ever, improved regulation of San Pedro River flows
will benefit downstream water users as well. Important
water-oriented outdoor recreation, as well as sediment
retention, will be realized by this segment of the
Project.

San Pedro Aqueduct

This 70-mile concrete pipeline will carry about
12,000 acre-feet of water annually from the Charles-
ton Reservoir to the Tucson area. The total pumplift
for this Aqueduct will be nearly 330 feet.

e
<

CHARLESTON DAM

Distribution S ystem

Congress has authorized an additional $100 million
to be appropriated for construction of distribution and
drainage systems necessary to convey water to non-
Indian lands. These funds could be made available
in three ways. First, the distribution systems may be
constructed under the provisions of the Distribution
Systems Loan Act of 1955, Public Law 84-130. This
allows an irrigation district or similar water user entity
to hire a consulting engineer to plan, design, and
supervise the construction of the district’s distribution
system under designs approved by the Bureau of Rec-
lamation. Second, for smaller districts or those which
can be broken into small integral units, Public Law
84-984, the Small Reclamation Projects Act, may be
most appropriate. Again, the district obtains a loan
and hires consultant services. Third, the district may
prefer to have the Bureau of Reclamation plan, design,
and supervise the construction of the system.

Cost of constructing distribution systems for Indian
lands is included in the estimated cost for the Project.

CONSTRUCTION

About 10 years will be required to construct all
Project facilities prior to water delivery. The Project
should be completed by 1980 if funds are appro-
priated according to schedule. Construction of the
entire Project will require about 3.5 million cubic
yards of concrete, 5 million barrels of cement, and
240 million pounds of reinforcing and miscellaneous
steels. Earth movement for dam and canal construc-
tion will be about 140 million cubic yards.

Water Salvage

Included in the Project are water salvage measures
consisting of utilization of Yuma Project return flow
and phreatophyte clearing along the lower Colorado
River. It has been estimated that these undertakings
may yield as much as 320,000 acre-feet of water
annually for use in the Lower Colorado River Basin
if current plans are fully implemented. This, together
with water salvaged under other programs along the
river, will be necessary to realize the projected diver-
sion of water to the Central Arizona Project, particu-
larly in years of low water supply. The phreatophyte
eradication and management program will be coordi-
nated with outdoor recreation and wildlife habitat and
refuge programs on the lower Colorado River.




Hooker Dam And Reservoir

Hooker Dam or a suitable alternative will be
located on the Gila River in Grant County, New
Mexico. The structure, a multipurpose storage fa-
cility, will allow water users in New Mexico to
increase their consumptive use from the Gila River
and its tributaries. This increased water use in New
Mexico will be implemented through Project water
exchange agreements with downstream water users
in Arizona. Primary uses of the water will be for
domestic and mining-oriented industrial purposes.
The storage facility will also optimize flood and
sediment control, as well as regulate river flows, for
the benefit of developed agricultural lands down-
stream from the dam. Extensive outdoor recreation
and fish and wildlife benefits will also be provided
by the reservoir.

Electrical Power Requirement

Approximately 560 megawatts of capacity will
be required in the operation of the Central Arizona
Project. To meet this requirement, arrangements
have been made for the United States to acquire
an entitlement to a portion of the capacity of the
Navajo Thermal Generating Station and its asso-
ciated transmission system. These facilities will be
constructed by non-Federal interests. The Generat-
ing Station will be located near Page, Ariz., and
will be fueled by coal from nearby Black Mesa and
other deposits on the Hopi and Navajo Indian
Reservations.

COST AND REPAYMENT

The estimated construction cost of the Central
Arizona Project is $832,180,000. Construction costs
are allocated to the purposes of municipal and
industrial water, irrigation water, power, outdoor
recreation, flood control, and fish and wildlife.
Costs of the water salvage, Indian land distribution
systems, and fish hatcheries and wildlife refuge pro-
grams are also included. No interest will be charged
on costs allocated to irrigation; however, irrigation
water charges will repay all operation and main-
tenance costs and a share of the construction costs.
Financial assistance in excess of irrigators’ ability
to repay construction costs will be obtained from
Arizona’s portion of the Lower Colorado River
Basin Development Fund. This fund is derived
from Central Arizona Project revenues and surplus
revenues acquired from the Boulder Canyon Proj-
ect, Parker-Davis Project, and the Pacific North-
west-Pacific Southwest Intertie power operations,
after completion of their respective repayment
contracts.

About 87 percent of the construction costs will
be returned to the Government by the people who
benefit directly from the Project. Since the direct
beneficiaries of flood protection and water salvage
expenditures cannot be identified, these costs will
be nonreimbursable. A portion of the recreation
and fish and wildlife costs will be repaid in accord-
ance with Public Law 89-72, where applicable.
Costs for the Indian distribution systems, in excess
of the repayment capability of Indian lands, will be
nonreimbursable.

As the Nation’s principal conservation agency,
the Department of the Interior has basic respon-
sibilities for water, fish, wildlife, mineral, land,
park, and recreational resources. Indian and
Territorial affairs are other major concerns of
America's ‘‘Department of Natural Resources."
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