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CEPARTMENT OF THE INTERIOR,

UNITED STATES INDIAN SERVICE,

Albuquergue, H. M., March & 1909.
Mr. W. H. Code, Chief Engineer,

522 Bumiller Bmilding,
o Los Angeles, Cal.
Dgar Sir:
| I have mede & personal examination ¢f the proposed

reservoir site and storage proposition for the Navajo Indians,
near Ganado, A;izona, end I herewith report on the same.
VThe project is to store fthe weters of the Rio Pueblo Colorado,
*“E"gﬁéil stream that only flows & portion of the yéér} but which = -
discharges considereble amounts of water in the spring when the

snows melt and in the summer after the rains. The sovernment

topographical maps indicate a drainage area of about 380 square

miles.
PRESENT USE 6o
. OF WATER. Mr. J. L. Hubbell, who owns 640 acres nf land

about two miles below the proposed reservoir site, and who has
acquired weter rights in this stream, haes built a ditch and ir-A
rigaetes his land. A missionery, the l.ev. Ir. Bierkemper also
irrigates a few acres from this ditch.

Sorne five miles below Ganado bezins what is Imown as "The
Cornfields"™, a beautiful bottom lend that extends along both
gides of the stream for a distance of many miles, and which is
largély under cultivation. Ifuaeh of the land lies very low,
and ot each flood is subject to overflow, and for Ligher lands,

the indisns L:ave constructed crude ditches and menage to irri-

gate the land once or twice = yecr , and raise larse crops of
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corn, sufficient for thelr own use, and cne truder has purchased

LY

as aish us 150,000# of corn in one season, and sufficient fodder
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for e large amount of stock. The indians are very industrious
and are very anxious for & reservoir {to be built.
In consultetion with several of their heud men, they stated

that if the Government would build the reservoir and survey the
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ditehh lines that they would builﬁ the ditches without cost to
the government other than for headgates and flumes, which would
be beyond thelr powers of construction.

RESZRVOIR. A
The site for the reservoir is not in the bed of

the creck, dut on a flat on the north siie of the same. On

this flat there is at present a shallow lalke, that holds water

alrnost all of the yeur, covering an area of about 124 acres.

By building & dyke or embankment elong the lower side of this

flat; a considerable reservoir will be mecde. (See map).

Water can be diverted from the creek in a ditch about 1600 feet

long that will deliver the voter between 17 and 18 feet above

the bottom of the proposed dam, and it is possible to divert the

water from the creelk about 3 mile sbove throuzh a short tunnel

at an elevation of about 42 feet above the buse of the dam.
Figures Lave been prepared for buildiny the dam to three heights

to store water at the 105, 110 and 116 foot contour, with the top

of the bunic three to four fest hizler.

“Lhe diversion ditch, whiel will be the scime for either project,
will ncocessitate the moving of 5630 cu. yiz. of material of which
gbout 1720 may wprovs loose rock. The &itel will not hwe less tre

[ -t

ten fecet on t1e bottom. The oot of this, torether with the
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headgates I have estimated at $1500.009
The lowes® dam - 8 feet high - will havc & length of 1830 feet,
contzin 63:.2 cu. yds. and take 633 cu, yds. of rock for slope
naving. This rock is elose at hand. For outlet I estimate on
a 16" Coffin Valve Co. valve, and wooden stave pmpefies oublet,
and & tower and foot bridge built of t imber. B
The total cost of this Gem mcluaing)cntch,. I estimate at
5793 60, not including preliminary and general engineering.
I estimate that the reservoir can be Pilled at 1eaat twice‘

durinp the year, and that the duty of the water in the reservoinf

= addition to rainfall snd £lood webers tha't may=be usad in
eddition to that stored, at 2% feet. The capacity of this.
reservoir will be 860 more feet, not counting the water below

( the 100 foot contour, and the land that oould be served would

. be about 687 acres, at approximately a cost of $5.37 per acre.

The second proposition is a dam 14 feet high (mn“imum), and
2500 feet in length. The contents will be 24547 cu. yds., and

1650 cu. yds. of stone will be needed for slope paving. Outlet

gate as in other proposition. Estimaeted cost $9781.16.
Cepacity 2002 acre feet, which would serve on the above tasis
1600 acres of land at a cost of about $6.11 per acre.

The highest dam, 20 feet maxirum, will contain 58950 cu. yds.
and need 3013 cu. yds. of rock for pavins. The estirated cost
is ©21,646.10 ; the canaecity 5889 amcre feet and the area that
could be served 3110 acres, et & cost of 6.99 per acre.

L

There is sufiicient lends for any of these nrojects within

recsonable distance of the dan. This land lies at an elevotion
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Iogback esst of reservoir.
Possible site for tunnel inlet.
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of a«bout 8100 feet above ses level and is well udanted for corn,
alfelfu, wheat ete.

The reservoir is located on the north side of the creek,'and
irrigible land lies on that side within % mile of the rebervoir,
and continues down the stream for miles, and & ditch can readily
be constructed to the land. ' Oh the south side of the tream
the land for some distance is rough. end the water can best be go
gotten to the land by turning it into the stresm bed end divert-f=
‘ing it some distance below. .
. The head of the Hubbell Aditoh (see photo) is about_aﬂmile;be—f.7
‘iow. Thia diteh is dbout 2% miles 1ong and covers the 1and be-
longing to Mr. Hubbell. The best body of indian land lies imsi
medistely below thils tract.

~.

lir. Hubbell is very desirous of having this reservoir built
for several reasons. e nas lived among these indians for over
thirvy years past and desires to see their condition imp:qyg@P*;;?:
toward whieh end he has lebored long end ernestly. Ee ig a
treder, and the improver:ent of the indien will, of course, help
him in his business, and further, he desires to nzke arrangeménts
with the Government by which his rights to the weters of this
svream, which he has already secured, be merged with that of the
indiens in the larger reservoir, and his land be sewxved from this
reservoir, To gecure this he will turn over to the government

his present ditch with its hesadgates, flume: etec. which he has

"J

hat in operation for some years, and which is of good construct-
ion and in first cless condition. (3ee pnotiosj. Should this
be uccepted, a small extension of the divch will put & consider-

able area under water.
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He says further, to quote a letter of recent dste: "Will also
guarantee that the ditch will be cleaned to four miles from the
reservoir by the indfians themselves end kept in condition to rum

the water, except where flumes or headzates are dostrdéyed by

floods. In making this agreement with you, I oonsider that at

~§3A|Ho§v'ivuo:1yu IHL LY G3INA0¥3Y
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the present time I have to do it to get water to my place, and
the keeping it in repair for two miles more will be only a %ury
small expense to me in cage the indiang fail to do it. The hen—
efits accruing to this oommunity. would more than offedt the

1ittle expense that I would have. In other words I have perfecth

.4&' o “ -

“faith that the Indians in this commnity will use the‘water, an@lf
would not went Government help except in extrordinary ecases of
degtruction by floods of flumes and headgates.” Further:

On TFebruary 26, 1907, Mr. Hubbéii wréte to the Commissioner of
Indian Affairs regzarding the reservoir and made the Department &
proposition to construct the reservoir, any one of the above  ﬂ;ﬁ
gpecified sizes, as follows: 8 foot dasm, :3987.28 ; 14 foot dam,
$9600.53; and 20 foot dam, $19,366.78. He now states that he

is still willing to construect, and to enter into a contract to do
80, giving good znd sufficient bond for the performance of the

WOTK. If he should be bound down to work the indians but 8

hours & dsy then his price should be increased 15% as he based
his offer on a longer day's work. The work to be &one under

the supervision and to tﬁe gatvisfaction of this department. He
would prefer that the devartment put iIn the head gates and dis-
charge woriks also, the cost to be deducted from hiis contrscet wrice

COIICLUSICIN,
From an ensincering stundpoint the proposition
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is not at 11 difiicult, being simply an earthen dyke, slope paved
on the upper side, with a feed ditch°®of short length, provided

VN 3HL 1V 03INCO0Bd3Y

with headgate, and a discunarge valve ani nipe. From the fazet

that o portion of the bottom of the proposed reservoir is covered

RY_IWNOLL

with & shellow lake that coes not seep awsy, is good evidence
that the soil 1s of such nature tlat a tight dem could be readily
built.

: g@S3AIH

'if I an not in error as to the amount of water that ‘cen be se-
cured from the runoff, and of the 'duty thereof, the cdst per acre

ia small end I would suggest that if anything is. don,} at: thi:x

- poin‘t that the 14 foot dyke be constructed, and later, if good
use is made of the water and it is found that therec is sulficient
watér to Jjustify a 1argei' reservoir, that the dem could then be
reised. ¥r. Hubbell, 1 believe, has in cultivetion sbout 400

ecres of land, end has & smell reservoir thaet holds enough water

for one irrigation of ebout 40 acres of land {hat he could con-
tinue to use to equulize the flow of water when there wes any

woater coming down the streem and not flowing ingo the large res-

ervoir. If the eres of Lis ferm is deducted frox the ares es-
timeted above, there would still be 1200 acres served for the
indisng at a cost of gbout §8. per scre. I xhigh‘c sey in this
connection that I'r, Hubbell would use no rore watér from the res-
ervoir thon he does now, his advantage being that he coulé heve it
vien he needed it the most, and not as now, when it was flowing in
the stireen.

IL {the indians.will build their own ditches, andéd I an essured

by their chief men that they will, end ir. ilubbell stutes that he
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will be willing to guarentee that they will, it shows a prect de-

sire on their part to be essisted in securing weter, and if the w

VN 3HL 1V 030N008d3Y

that they have been doing below at The Cornfields is any indica- 5

-—

o

tion of whet they will do sbove, there is no doubt but what they é
will rske good use of the water, and greatly benefit themselves. §
The elevation is not too 'gigh, not quite &s high as it is at. :

@ SIAH

Blackrock end Zuni, the land is very productive and they will
. A have & ready market for all su:ﬁplus grain thet they may reise.
: The conditions both physical and of the indiens is supgrior

- to any plaece on the Navajo Reservetion that I kmow of,. _exqgji;h i

“ing perhaps, elong the San Juen River.

ii’ this work is undertsken a former should be stationed here
- | to help the indisns in their farming and to have charge of the
regervoir and the distribution of water, and to see that ell of

tlie #lood water was saved. .

Owing to lack of absolute knowlege of the amount of water
that may be dependeA upon, I hesitate to recommend this work,

but from all evidence that I have on the subject, I believe that

trere is ample weter for the reservoir to the 110 foot contour,
end I do not know of any other place on the reservction where
+10,000. will put weter on 1200 acres of good lend, and I have yet
to find eny settlement of the lavejos tlat I believe to be as
industrious in farming end agriculture as tlose that live in the
vicinity of Gansdo.

The ma end figures as to arees end conecities I have talken

- _ from reps and report prerared b an ensincer some vears ago for

r. Bubbell at his expense and used to la; the i itter before
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