ey

53 v,..fw.muﬂ.
13330 hts T3
AR AARRe Y
R T e U
SRIERLLI :
R taat ¥tas 2l

e Ho LRI R
TSk

TRiGE R aataamtidaddwrniuts : ) : i .
SaimtBNaHE R 2

AL aang

SEnus s
R Rt e

LY

AN L3

A Aebuds
et had Htitlels it
55 16154 P uiEanIEET
prist S G P et rpied
YO RSN e

A s tr e
eIt fats I TN

EAEAEES

suimany
aidsnaliihag

YRt

S
e
> TotnTt s e e
SRR y2s and] SRR b 53 TN
AR e e
v :wc.wﬂw.;wwmm\..mu,.nmnxhnuurmuw...uu.ﬂnwwumf..(mm‘wm.n.wr W.muuwn.\.ﬁnu«ﬁm& S0t TR 3
> DETE HURGh (iR tinaies it it : : H EREies
naidneiy ; i sanasRaTh e T aen s
x : EnELiaa

TS L g st g ey

IR VETIL T

P iSiigraitint
Satrin

JoeaiTecetss
prlsideitely] eInnnT o RSO Erh
AERITTARANINTLRSY w)»ww”..\.wuu.‘mm”\.u,.m AL e

s Y

Rl iR Benil RIS
ity oA S arhiy
1!...13...%7 i EERL R e I e

L e e enitin

sl
by

St
T RIS RS .

Pty ot pLiTybea) 2
FErRTea A ATl el N R ; . ,
~ : 2 ; : & THE AT :

- LIt te T ity

Pty e S DA

Tt A

ST
wwww.muf
e aaEa] TR A Tegs
e e G B I s Rt RS SLTEIY BRSSO B i
SHTREY B % R T R D T = TR e S ST e T T
R et f 1 g z : B T e o R A R O T Y] T%&Mwﬁpdmmr..r
At ? - : : A : R A RR s it ettt et
Pttt T S Rt ) @ ACTE RLe z B Rttt SEPTPR TS NES E A S P T e =ETRE
PP IRBERTTOTRE S 2 8 B Rt y ; : T i htylabetts z:.ﬂ'vnﬂl.nnhﬂﬂmunnﬂauqummmmnyu.ﬂmrkf i
AL WY R At Ly B : E : LY A e bl .wﬁhﬂw\..uw.nan\.n:...'H.Wnrnrinuwmnu\wm‘w.nmﬂn.l!uﬂﬁrtsirin.f
LRI RTRRST Y o} Rt STy 3 3 3 HEERTEEI
: e e e ey,
PR e Yot Ry

PR A Y e

i it LUy : 2 ETS
TOSRTEIINRE X 3 3 %

G R TeNT IR TRy T > fteates = - T Lo T
e RITRIINY LImIBRie T = TLIIIE I g YA
AR A T RTINS Ensead TINALY T o T ST er I YT LT Rt ~2ey T R L PR S s L L TR L g e Ty pPopbad
A4 AR PINIaMRIEY u.i«md,rn L) g BRe X b r.ﬂh..ﬂmn.\atﬂwu. MR nxL!l.aw..ﬂ.mnnﬂ.&....f,A!\.twu', SR TETREUIR AL
e R e A e nhnae B B 3y SR ARSI IR R AR tie AR T AT Be ot ignshniins
B e T A A I St ek IR ST T RS A3 MOIR S FLI LY Y .m:..-r..»:vng!.ﬁﬂnﬂuw.
el rir e SIS LTI Lo T ety prbriy ettt ] MR Ria ekt 7R
S ARORESE B ratih AL it MY T T LIl At PR ML TN L T
Teidicenit A RREIL T IS A R L A A

st AT TR T it >
ALEEry ..-1('mw.3\(hu(Mun)»?»nv;nxqukmmﬁ:wwﬂﬁﬂﬂnuﬁnﬂnﬂu .
BT iietth SEREaIEIE T 3 = ;
SERLT enaman i T S AESIEEmv TSR e 5 Ty
, . ettty e} TS e R TRV R e AR R Gy

= 2
0,, RTINSt
AJ iy
3aiiit

et ittty iy

s et L Y _
s BT s SRR R plasabhtnru iR R
TR

FREnraE v Es e LI -
R T e R TR R

Bt e e g L s ML r et b3y

o2 e MMM.

tss

D WLERLIEATIIE R ptea e
R A e reer b Lyt teiaty D ¥
ek baitinardanicEme R

TR G Y St b
Ahe i e e
LY % et

GRS Th S ] M.Oﬂ
Sateatess Aty T D TRy
SHERS 5 215 S N it Ay TSttt e s 5 VIS SRR
R Bl Ty ft ain aRL (ﬂuw..m«tmﬁuﬂmﬁ.dwf\ld.hﬁ.rlﬂmdlhw.!i BIsit s Tl : e LA € Foes] oSS
i3 ‘:"mmnhr.iﬁ-mwmmmﬂh;.w@w»ﬂumﬂmm“ﬂﬂwnwummwﬂ.uﬁ A LAt L S s L T tirtEe, 1A S L.o,..!L.lu.Md.nummu.u:tlzn.\"fh.l.ﬂn.lﬂw.ilﬂﬂﬂuﬂunn.g T3
B R E e e Attt ooy imipinansiin et ArpEeieTy on%...»..\.Uﬁ..ﬁfln,.n\.rhluw.lmmmmnﬁlud.rﬂm«vﬂ.«ng uidibid
IERTtER DS mEL EHRTER B T S ah S Rat G En et

S T s e e i T T R Tt STt T T TEohs
¥: L IELE st Bk i SEEIRRHAT MY g Tt B e T PR Y e
DI
Tt S R R ER L L D r L pa it ) :
A sins! PSP LR IR ATATY U)O‘l?ll I R A S I”q'\..hl'.l'l!' > :
T R e st ; »mﬂwmm...d.i.:l.:ruhﬂmﬁuﬁvh

SRR E3stats 3
S EoR LA I TAT s SL e b sy TR e L I L TSR e X VTS TN
T A e T et e A kAT L hvhar il e AT e T
SEi% ST LIRS Elua Lyt tas e BRI Sy e aret

e E S S T LI
hniEn ) H T WWM«&«%%-L&»M%M!

taeglereidratesyse s o ivey

i}
.’3
it
|

Fii it TR e T ST 2

TEISTILI Iy FECy TS

et 3
e ¥ £3
e R s e T e R e T s TS Ty ) SEINETE ST NIRRT
Py e e u««mu“‘mwlmﬁuTLnnuuYrrqu.»Nthn‘muuv.lhunnn”Euuu¢ \nguﬂnﬂmﬁmﬁm&gﬁrﬁy ST Vst o
L e B LT D ey g roossamimImuseigitey e e Eef et b Ta L E L
i e e s T P e T Tttty T o Sy ) . 23T
RESRNET ) paR sttt et e it U ek pptek e b ki Ty Ty
< :nﬂuﬂnn.wwumc» i it T2 I sTITL NS
RV sy for
ORI A R RIS
ST Y TIRITITL4TE
T R U

e o

b ke 135 .
P \Lunmﬂﬂuc. et 5
IR AN ;-2-
L SEUIHES S AT S mmnﬁm«ﬂhuﬁﬂﬂﬁfuqtu.uv.w“.«ﬂwu

TR R Rttt
il iear .m.Uhn.mwﬂww.meﬁnwmm.m
R e A SR EERNE
..i.ﬁﬂrﬁﬁ»\t,n...c\..!lr.vﬂ:.&ﬂ wwmm.ﬂm.uw».w s

3

RRIEL e
HERIEHR AR

Mﬂ: TERI IR
TRV ;

R Tyl

NNOO7651

CV-6417-201



CV-6417-201

DEPARTMENT OF THE INTERIOR,

UNITED STATES INDIAWN SERVICE,

Albuquerque, M. M., archJ 1909,

¥r. W. H, Code, Chief Engineer,
6522 Bumiller Building,
- Los Angeles, Cal,
Dgar 8ir:
I bave made a personal exemination of the proposed
resoxrvolr site and storage proposition for the Navajo Indians,
near Génado, Arizona, and I herewith report on the sanme.
~ 'The project is to store the weters of the Rio Pueblo Colorado,
a small stream that only flows a portion of the yesr, dbut which
discharges eonsiderable amounts of water in the spring when t@e
snows melt and in the summer ufter the rains. The governmagt
topographical maps indicate a drainage ures of about 380 square
miles.

PRESENT USE
OF VATER. Mr. J. L. Hubbell, who owns 640 acres of land

about two miles below the proposed reservoir site, and who has

acquired weter rights in this stream, has built & ditch and ir-
rigates his lend. A missionary, the “ev. ir. Bierkemper also

irrigatey a few acres from this diteh.

Some Tfive miles below Ganado begins what is ¥nown as "The
Cornfields", & beautiful bottom land that extends along both
gides of the stroam for a dislance of many miles, and which is
largely under cultivation. Much of the land lies very low,
end at each flood is subject to overflow, and for Lighor lands,

the indians have consirictod crude ditches and manage to irri-

fate the land onoe or twice = yerr , and raise large crops of

. SIAIHOHY TIVNOILYN 3HL 1Y Q30NQ0843d
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gorn, sufficient for their own use, end ono truder hzs purchased

es high as 150,000% of corn in one ueuson, and sufficient fodder

for & ierge unount of stoek. The indians-are very industrious

and are very anxious for a reservolir to be built,

»SIAIHOUY TYNOCILIVN 3H1 1v 03ONa08d3y

In conmsultation with several of their hond men, they stated
that if the Covernment would build the reservoir and survey the
diteh lines that they would build the ditches without ocost to
the government other than for headgataes and flumos, which would

be beyond their powers of construction.
RESERVOIR.

‘ The site for the reservoir ig not in the bed of
the creek, bult on a flat on the nortl: side of the same. On
this {lat there 1s at prasent s shellow lake, that holds water
alrost 81l of the yosr, coveriny an ares of aboult 184 weres.

By builiing &« dyke or embankuent slong the lower gide of this

flat, & considcrehle reservoir will be made. (See mepj.

iater oan be diverted from the creex in & ditch about 1600 foet

long that will dcliver the water between 17 and 1€ foet above

tro boitom ol the prorosed dum, &nd it 1is possible to divert the

wuter from the erceck about ¢ mwilc above through & short tumnel

at un clevelion of wbout 21 feel sbove {leo base of the dum,

Figures Laeve beein prepured for buliding the dem to three heights
te ctore wster at the 105, 110 and 116 foot contour, with the top
of tX:z bank threce to four {cel Lijgher.

e diversion diteh, wiiler will be the same Lor eitler sroject,

will necessitate tre izoving of 5630 cu. yis. of material of which

about 1729 ray prove loose rock. 7The diteh will not be less than

ten foet on e botton. The cast of this, together with tle

NNOO7653
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-3- | ?
headgates I have estimated at 1500.00.
: The lowaest dam - 8 feet Ligh - will hueve & length of 1830 feet,
contuin 6328 cu. yda. end take 633 cu. yig. of rock fof slape

paving. This rock is c¢lose at hand,. For outlet I estimate on

a 16" Coffin Valve Co. valve, and wooden stave pipe For eutilet,

é?aMHOHV TYNOILYN 3H1 LV Q30NQ0uHd3d

and & tower amd foot bridge built of timber.
The totel cost of this dam including ditch, I estimate at

$3793.60, not including preliminary and genersl engineoring.

3 I estimate that the reservoir can be filled at leaat twioe

during the year, snd that the duty of the water in the reservoir,
 §§ in addition to rainfull and flood wabters that may be used in
asidition to that stored, at 2% feet. The oapscity of this
reserﬁoir will he 860 uore feet, not counting the water below
, the 100 foot comtour, and the land that could be served would

be about 687 wores, at epproximately a cost of $5.37 per acre, s

The second proposition is & dam 14 feet hiech (maxirum), and

2500 fest in length. The contents will be 24347 ou. yds., and

1650 ou. yds. of stone will be needed for slope paving. Oublet o &5?5

gate as in other proposition. Fgtimaved cost . 9781.1G6.

Capacity 2002 acre feet, which would serve on the above basis :

1600 acres of land sl 8 cost of ahout ©6.11 per acre.

The highest daem, 20 feet maxi-urm, will ocontrin 58850 ou. yds.
and need 3013 ou. yds. of rock for paving. The ectirated cost
is . 21,646.10 ; the canueity 3889 acre feet and the arca th-i

could be served 3110 aores, at a cost of . 6.99 per acre,
LD,

There 1o suliicient lands for any of these projects within

re.sonable distunce of the dum. This lend lies at an elevetion

L it
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Hogbacic ecst of RKeservoir.
pessible site for tunnel inlet.
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of ubout 8100 fcet zbove sen level ani 1s well adapted for corn,
aliulf., whoat otc.

The regervoir ic locatcd on the north aide of {he creek, and
iriipible land lies on that side within { mile oi tho reservoir,

and continues down the streom for miles, and & ditch ocan readily

be constructed to the land. Cn the south side of the stream

the lend for some digtunce iv rough, and the water can best be go

gotten o tho land by turning it into the airesr bed and divert-
ing 1t some distsnce below,

The heoad of tho Hubbell ditch (oee photo) is about . mile be-

-~

low. This ditch is sbout 28 milos long endé covers the lend be-
longing to lir. HMubbell. The beat body of indian land lies im-
medl:tely bolow thils traci.

¥r. Iubbell is very desirous of haeving this reservoir tuilt
for ceversl recuasons, e has lived among these iandians fo¢ over

trirty yeours past an? desires Lo weo Shelr condition irnroved,

(6

tovard which end Lo hugs labored long end erneatly. ie is ¢
traoder, and the toprovaenant ol ke indizn will, of course, help
kir in }i3 businecz, en’ furthor, he desireszs to mexe srrungements
with tic “ovarament by wlich iz riphts to¢ the wolers of ihis
strecn, whioh Le has &lrecdy secured, e merged with tin 4 of the

LI

indt:nz ia the lurger rezervoir, wnd hiv lund be served Irom this
reservoir. Yo saecvore {hig he will ltarn over ¢ the government
hig precent dilel with ity Leelrmetes, flumes ele. wiich hie Las
hed in operation for some years, and ~hich 1lg of rpool comsiruct-
ton &nd in {irst elnpn ccndition. (3e¢e protos). “hoi:ld this
be aoccepted, a amall extensicn of the ditzh w{ll put a conasider-

able erea under water.

F»
CV-6417-201
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He says further, to quote a letter of rocent date: "Will also

( gusrantee that the ditoch will be cleaned to four miles from the

reservoir by the indisns themselves and kept in condition to run
1
4 the wator, except where 'flumes or headgates are destriyed by

; floods. In maeking this -agreemont with you, I consider theat at

- % SIAIHOYY TVNOILVN 3H1 1V 030NQ0¥d3d

4 the present time I have to do it to get wuter to my place, and
| tho keoping 1t in repair for two miles more will be only & very

small expense to me in oase the indians fail to do it. The ben-

~ efiis accruing to this community, would more then offfebt the . 'f”r =
[  14ttle expense that I would have. In other worde I have perfect | |
4 faith that the Indians in this community will use the water, and

would not want Government help except in extrordinary ocsses of ‘-:7,- |

destruction by floods of flumes and hecdgatos.” Further:
f.‘ ( _ On February 26, 1907, lr. Hubbell wréte to the Commissioner of

Indian Affeirs regarding the reservoir and mede the Depsrtment s

proposition to conatruev the reservoir, any coe ol the cbove

specified sizes, as Tollows: 8 foot dum, 3987.28 ; 14 fool dem, |[: |
+9600.533 and 20 foot dam, $19,366.78. He now states that he |
is st1l11 willing to coustruct, and to enter into a contract to do
80, glving good and sufilcient bond for {hs peri’ornﬁmce ¢f the
work. If he shouls be bound down to work the Indiusus but 8
hours & day then his price should be incrcused 15: as he based

his offer on a longer dsy's work. The work to bc done under

the supervision and to the satislfuction of this department. He
would prefer that the denartment put In the head gates end dis-

:1, churge works also, the cost to be deducted from his contrect price.

CONCIIBITNG
rrom an en~incering stundpoint the proposition

CV-6417-201 NNO07659
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is not at £11 diffiouly, being simply sn eaxthen dyke, slopo paved
on the upper side, with & foed dilchi of shoxrt length, provided

with heudgate, sné a disglurge velve and pipo. Prom the 1‘;_19"&

thet & por‘bion o< the boltom of the proposed rosorvolr is ‘cész;od__

with & chollow lake that doos not seep sway, is, Good evidonse

that the soil 18 of ouch nature tlat & tight dsm could be readily

built,

If I ar not in error s to the umoum, of watexr th&t c&n be Be—_:-_

cured i‘rom the rxmoff. end c¢f the duty thereof, the coat per 3 ore C

is small. a.nd I would suggest thet il anylhing is done a.t this“
point that the 14 Zfoout dyke be convtructed, eni later, if gb'o'd

use is mede cf the wator end it is found that there is sulficient
weter to justily a lerger reservoir, thet the dum could then be
raiged. aire lubbell, 1 belleve, has in eculdtivetion aboul 400
gcres of land, and has a smull reservoir thet .holds enmough water
for one irrigation of about 40 weres ol l¢nd $hat Lie could con=-
tinue vo use to equalizc the flow of water when there was any
water coming down the sircam and not flowing into the large res-
ervoiz, If the ares of nis farm iv ieducted from the 2rca e~
Timsted &bove, there would 56411 bo 1299 aeres served for the
indiang 8l & cost of about .8, per zere. I might say in this
connection thai Ur, lubbell would use no rore wuter Ifrom t{he res-—
ervoir {(hun he does now, his adventare belng thui he could neve 1t
when he needed it tho mout, and rot ac now, when 1t weg flowing in
tloe ulrenr.

Ii tro indianc w111 duilad thedir ovm o3

eres, end I oar. assured

hy thelr chief ren thal 1oy wiil, ané " r. Cubhe’l si whal he

g MRS S TN BT RS, LS
X [ TR R LR
P IR S e N AT AR Y T " ;
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will be willing to guarentec that tkey will, it shows a greet de-
gire on thelr part to be assisted in securing wator, and\if'the work
that they have been doing below at The Cornfields is ony indica;
tion of what they will do above, thore 15 no doubt but whatlthey}
vill rake good use of the water, end greatly benofit themégivéé,fff
The elevatlion is not too Bigh, not quite &s high us it iélit
Blackrbok and Zuni, the land is very productive and they will
ﬁave & ready market for &ll surplus grain that they_nny.r§§§§4 .t.:

~.The oonditions bdth physicel .and of the indiams iS}Bupeiiéi
to eny place on the Navajo Reoervetion that I know of, ex05p£4j"'
ing perheps, &long the San Juen River,

If this work is undertaken a furmer should be stationed here
to help the indians in their farmirng and to have charge of the
reservoir and the distridbution of water, and to see that all of
the flood water wus saved. |

Geing to lack of aboolute Irowlere of the cricunt of water
thaet may be deperided upon, I hesitate to recommend this work,
but from €ll evidence thet I have on the sub jeet, I believe thet
there 18 ample water for the reservoir to the 110 foot contour,
und I do not know of any other place on the reservetion where
10,000, will prut weter on 1800 @cres of gcod@ land, and I have yeot
te L£ind any settlement of tlhe llsvajos that I believe to be as
induetrious In ferming and arriculture as those that live §n the
viainity of Cunedo.

The msp and figures an to earces and cunzelties T have token
from neps ans. report prerired by an ensincor some yeérs aro for

"r. Hubbell at his expense and ugsed to la- the m.tter hefore
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the Depabdtment.

izgpectfully esubmitted,

CV-6417-201
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