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Pifth Irrigation District

| Box 445, Albuquerque, K. Mo
W.M. 1931

Oamissionor of Indien Af _ )
jl‘asi:i.ng‘hon, Ds Co BN

! fhrowh Assistant Director of Irrigstion
. fhrough Director of Forestry

Dear Bim

Zhers is gabnitted horewith our report relative to the
range mansgenan’ and wveter development for the Navaje and
Hopl Reservatlonsg,

It 1s belisved that the program of development as outlined

could be sooncmicslly completed within five yeara after the

present fiscal ysar by followlng the financial set-up as.

genorally outlined in the estinate of funds of the Fiita ’
Irrigation District for the fisecel yesr 1983,

Rospecifully subuitted,

He Co Houffer,
8Supervising Engineer

W Hs Zoh,
Enge - Foreator.
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GRAZING, RANGE CONTHOL, AWD WATER DEVELOPMERT

NAVAJO INDIAN COUNTRY

The purpose 6f this report 4s to set forth tho situation in
tha Havejo oommtry in Arizonn and Hew Mexico, both en and off the
reservation, as t0 greging, range eontrol, snd the dewelopnent of
e waber lupply which will make posaible full uge of the grazing
facilities md enablo the insuguration of r: _ge¢ sonrtrol.

Tho matters of prazing, range eomtrol, end water development
{n tho Havajo country are inseparsble in thot the full use ef the
gresing lands is dspenden’ upon both ronge ocontrol end water de-
velozeat vhille range conirol is depemdomt wpmn a ovmpletn wmter
supply. However, vi.t would be futile $5 completoly develop dhe
water for stock purposes without range somtrol, as ths sntire ros-
srvation muld soom besoms a barren waste as now exdsts in certain
gvorgrased Aread. .

The grazing situation on the Navajo incﬁa.n Keservation is sush
that where water now .zhta the aomrtry is wvery muoh ovorsruod and
where areas show ;oot! grass prodmtion, the development of water is
lacking, It 48 apparont that something xmat be done to save the
range on the reservation where wetsr now sxists and dnwure the
pro;;or utilisation of tho mg.' as a whole. Having this in mind,
‘various conferences wore hald and a field rescmalasance begun dur-
!.ng the month of March, 1931, to study the looats.an and miom
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types of water dnnlopuhé necesaary for ;rasing and range oon-

trol. The grasing situation en the Navejo Reservation is sovered

very fully in the repart of December, 1930, by W. He Zoh, Forester.
The purpose of this new survey was o co-ordinate the water

_development with the findings of the sbowe report md to bring %o

1ight any new information regarding tho_ grazing adtuation. These
ctudien brought out the faot that a great deal of needed water

cuﬁ be developed at a ocmparatively nominal cost. MNany existing
Bocps and :pﬂ.ngs are now pru';ticuny ‘useloss, snd are more &

less only muddy pluces in the ground. Yhis is due to the tramp-
1ing of many hoofs which sox: destroys a spring wnless it 4s fenced

end the weter piped dnto tivughe.

During the tric “aken 4n Marsh, which was prestically st the
oclose ¢f thn winter season and the begiming of the spring snd
lanbing tdnme, 4% was found that in nony ssotions the stock m
vory poor and the range literally eaten into the ground, However,
other areas supported an sxcellent stand of grass whiel barely had
been touched:. This was dus to the fast that thoso arses had no
natural wator snd roquirsd the most expensive type of development
which, dus to lack of funds, were never ooustructeds It ia necos-
gary thet such areas ba grezed during the time when there is snow
on the ground or sufficient precipitation so that alnep and stoeck
cen get along wAthout an sdditional supply of wabters

Puring m1d winters or years of1ittle or no snow, many aoreas
oan not be grared and, cmsequently, the areas wsed as swmar Fege
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must aleo support the stoak during the winter, The result ds

readily visualised. . _
fo travel over the Nawujo scuntry and to observe the over-

grazed areas, tho gomneral ghortege of feed and water, and tho
rapidly progressing stages »f ersalion, fills cns with grave son~
gern sbout the future of the Bavajo 1ivestock industry end the
welfere of the ¥avajo in general, linofo.hu 1ife s omaiy inter=
woven with the suoess and feilure of his herds. The great

“urgensy of fmmediete steps to relieve and improve the existing

eonditions ia sclf-evident %o all interestsd obsorverss
In order to dmprove the sonditions, the first matber of
sonsideration §9 that of rangs mensgeneut, Howsver, for the
purpose of range management eertain fundanmtel reqiremsnts
are ossential, QCus of the most Lmportent is the development of
the water on thn re7,G 80 that it con be propaily ut:ilﬁ.nd. With-
out water develogpent, esrtain areas would bs of Mttle or mo
‘wvalus 4n the ganeral gcheme of ~anagement, as they can mot be
depended upon for greging purposes. This is en account of the
faot $hat water s usually aveilabls during shorb psriods and
that the tins vhen this water i3 ayailable is not regular snd
ean not He predetermined,
Equally as important as water developmnt 4is the nased of a
sufficlext furoe of atoolme, 8o that each supsrintendent ean
~regulate and control the movement of the stook on the variom
ranges in such & way that a dofinite plan of management ean de
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followeds In fact, if the time and place of ths grazing van not

be controlled, there ean be no mansfement and any attempt ¢o im-
prove the conditions merely by water developmwmt would undoubtedly
prove futilie. .

In making plans for deferred grasing 4t will be foumd tha£
trival oustoms and usuagos vdll have to be oonsidered to a ocertain
dogres. During the past ymars it has often bsen oustomry to have
certain areas graged by stock belonging to certeln femilies or
clans. It will not be possible to ignore this old, established
oustom altogethere I% will he found that a reducstion in tho mmler
of st~ck through people culling the horda will be one of the nost
importany steps leading up to range management which ean be iraugur-
ated only by the development of additipnal water,

Wa.ter for proper range managemsnt should bo doveloped so unat
it will be within & reasonable distance of all feeding grounds so
as to avoid wearing out the range by excessive travel.

The following reasons aro given to show tho nsceasity for
edditional wator dev'elopmmt.n

1. B8toock moving long dlet lives to water trample out more

range sud deatroy more forage than they sat.

2. Not enough wutering ;laces means the conceutration of &

large number of stock near wel.or, with ths result that a large
radius of barren and demuded land surrounds each watering placee

‘In tie onse of swrface reservolie, dus to the fact thet the soil

around them i 2o0:708d by many sb.wp hoofs, it &8s fmd that

-4da
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durdng hoavy rains much silt is washed into the reservoirs snd

ocauses them to vecome shallow and redused in eapacity &n e ahort -

time. This inoresses ths maintenanoe cost or even necossitates

the construction of a nuw reservoir after a few years' service.
8. 'fha Indians themselvres have made geveral attempts &n
many plaoss to construst reservoirs, but these usually washed
out after the first hoavy flood waters ssme, Their fadlures are
attributed to the fact thnt most of ﬁ;oao tanks are porrly locabted
and not properly oonstructeds The Indiang try to do 4Ms work
with their horses which aro very smil, light, underZed, disensed,
and inbred. It is not poasidle to do & day's work with those toans ‘
which have no astrength, beoauss of lsok of proper feed. The hnh
to be constructed must in acme cases be quite hf,gh. in ordor that
thay wd1l be able %o hold at least one whols yeor's supply o water,
o move dirt in such Tuantities and ruise it ten to fifteon feet
or mare requires very good toams or power tractors. To use the
Indiens? temms for the higher dams not only results in the so-
struetior 22 poor dams, most of them not high enough ﬁo be very
useful, but also greatly inoreases the cost of the work, Consid-
erable experiencs and skill ia required to properly oonstruct the
dams, amd 1% appears that the whole work of omstnioti.ng these dans
should be placed entirely umder the direstion and supervision of
Trrigation Service and'oarried on by modern nethods.. Howovor,
where “sr is required temporarily, Indian teams esn be used in

ths mexmer subsequently outlinsd.

-fw
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4, The presence of water ‘m soms areas naturally makes them

avalladble for summor uss wly; omsoqﬁmtly they are gmod yeoar
afver yoar, depriving the growing mu of an opsortunity to send
out suffisient leaves to mmufacture snd store mvplﬁ food in its
roots to bo used the following season in giving the plents streng*h
to sond out nsw shoots wnd to propagate itself by meens of seed or
rootstock. Continual mpptng of the gress during its growing
ssascn will weaken tho plants fo such an ktmt that they will
eventually ddes The dying out of plants opems up the sod cover
snd this ig the first step in erosiom. S8oon after tl'w sod oover
has Leon broken ard erosion starts, noxious and poismous waeds
soon yplace the good farage grasses. |

t. The development of weter om ths ranges now ussd only
during tho winter months will em. - the stoolmen to prastioe
deferred grazing end give the proswut gummsr ranges a chance to
build up their donsity and pxbduotimoaa. As the .range is duils
wp, orosion will diminish and many of the noxious and poisomoui
weods will die.

B_. The Navejo Indian is largely dependemt upon his flocks
for his living. The wolfare and well-being of his entire family
is diresctly Anfluensed by the om&i’cion of the reangs and tue
forage avallable fc. .ds shoep and goatas The proper managemont
of the range, which includes the development of additional water,

therefors, becomss & problem of pe.m\*mﬁt 4mportence.
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7. Tho development of existing springs and sesps will maks
more and better water available at places where stook proviously
obtained only & emall amount of very poor waters

8+ 3mall springs snd aoep;. although barely sufficient for
stoock watering purposes, should not be overlooked as thoy will
often furnish an additional supply of clean water for domestic
purposes, thereby bringing about better health eonditlions.

The general plsn of weter developmesnt 4s to bring water within
not to exceed three miles of all points, provided the topography is
guitable. On acoount of peographio oonditions mh as ridges, can~
yons, and precipitous mesa walls, it is belleved that en equal of
at least two first-ocless developments should be placed on eash
tomshipe. In the matter of spring developuments it will somstimes
be necessary to heve them much oloser together on acoount of the
gmall quantity of water supplied, In faot, scome springs will be
able +o supply water only sufficlent for stook graring within one or
ons and one-half miles rodius.

In making the fisld recommaissanoe, warious types of water de-
velopmants, listad as follows, were comsidereds Springs, dugz wells,

drilled wells with windmills, srtesian wells, surface resorvoirs, as
woll as the matter of recasing and otherwise repeiring the existing
drilled wollse Tho fype of water develspmemt in the Navajo cowtry
is ohioefly dspondmt-upon the aveilability of the water., In certain -
areas thers ere mmerous small springs, and oecassionally larger

springs, which can be developoed and the water omserved so as to

o '.‘.1 -
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nake it avedlsble when nesdode In other areas, partioularly sd-
jacent to soms of the large arroyos, it s possible to dig shallow
wolls from whioh the water oan be pusped. While at other places
water 1s avsilable in tho sandstones at depths of 100 to 600 feet.
This water ean bs pumped by windmillss In the region east of the

Lukaochukal Mountains, &n the Horthem, Southern, aend Eutg;ix Nav-
8jo Jurisdictions, artesian mte'f oan be obtained at dopﬁiﬂ of

. §00 to 900 feots Om some of the high, Lroad meses where thoere

\ are no aprings, there is no opportunity to drill wells at a reasons

@ble cost and it iz ecsemtial thet surface reservoirs be construoted

to stors the run-off during the wet seasms. In faot, the type of
vater development 48 dependent upon loocal conditions; and in making

the field recommaissenoe, these matters wers taken into ascount

when dotermining the type or types of development for any pirtio-

ulsr areas /

It has bean sugpested that 4t might bo posaible to drive well
points into some of the wvmlley arcas and obtain wells in that
mamer. However, an ascount of tho faot that there are practiocally

no soarse sands and gravel in the Navajo oountry, this type of water

doveloimmt i3 not practicable, es the sands are so fine that the
$nflow ﬁxrough ths soreen of & driven pipo would be duguffioiont to
give an adaquats water mzpply unless the soreen openinga were of
sufficient size to admit the sand. Ths luthero of oourse, would
defect the purpose of the well, as it would soou be £illed with
aand.
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Spring dsvelopment consists of digging out the spring, walling
it up with sonorete, snd piping the water from the spring to a re-

infarced trough.
Duz wells consist of open exoavetions whers wator is avuilable

at shallow depths, which is ususlly found in tho ssnds adjssent to
arroyose In these ocses the sidsm are ﬁlled and a gravel filter,
topped with hand-placad stones, iz placed 4n the bottane The water
oan be pumped elther by windmill or by & hand pump, and it is be- |
1ieved that for most cases a hand éiaphragm pump should be installed

to pump the water firom the well to a reinforesd conorete trough.
Spring dovelopment snd dug wells are the loast expensive, and

it 4a planned to use these types whercver possiblo.

As mentioned above, oertain ereus are guitable for drilled
wells with windmills, The largest area of this type is in the
Leupp‘: isdiotions These wells will be from 200 to 400 feet. desp
and are to be equipped with a windmill, a ocnorete storage tunk of

'éi
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5,000-zallon capacity, and a conorete watering trough 30 feet leng.

Artessm development, which when properly dons, is the most

satisfaotory type, elthough the met expensive, Artesisn wells must

be capped and piped to & trough with the necessery overflow to take

cera of exooss water.

Moat of tho developments 4n the past have been spring doveisp-
memts, windmill wells, and dug wellse For the new work the single

type of development, which will likely excsed all othors, is that

of budlding surface reacrvoirs. During the last few yoors

[ '-
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rosorvoir orews have boen opamttn;. one in Bastern Kavajo and
ens in Viostorn Navajo. These arews have bean operating with
erawler-type tractors and rotary sorapsrs, which have bewn found
to be the most Mwl types of machinery for this developmmt,
Considerable thought has beeu given to the natter of having
the Indienn Duild these reservoiry with their teams, paying them
for this work at the same rate it would cost to do the wrk with
power moshinery, The advantage of this method is that the In-
ding will be doing the mork ard, alse, will be snebled to buy
food stuffs end subsistense, clthough the compsnsation will be
low 4f the work is to be done without an inorease in costs On

account of the mt 'bhet the Indian teams are varyjmun and un-
dorfed, 1t 48 oxtremely doubtful if this method will prove satis-
feotory for a gonsra.j. progren. However, it is be;imd that the
Indiang ¢an build the smeller or shallowsr Tessrvoirs where water
is nesdsd for tanporary or aemsonsl usee The 1058 program is being
worksd out elong thi#}ine in oortain areas of the Southern snd
Northern jurisdictioms where water is neoded for se=sonal rangs
only.

The Indians of thess two jurisdiotions ere organized into
‘ohapters, end it 4s planmed to conbract with tho ohapter officers
for ths construotion of the daxmse The suount of payments will be

made on the basis of pust oosts for reservoir dams constructed
Wth meohinery, Those costs have been twenty cents & oubio yard
for esrtlwork, one dollar a square yard for embankment yiprap, and
two dollo.fa [ imbie yad for excavation of ook spillwaysa. The
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Trdisns will 4o the work as a group mud, while the sompensation

will be low, it 4s believod o be sufficiont %o purchase food
supplies and stock Poed while the wark 4s in progress. Diatinet
advantages of ths method of ocnstrustion will be that the Indians
W11 be able o obtain soue money to aeaist 4n thelr support snd
will develop & kean interost in the projects, which is essential
for proper rmge nanagement.

A stuly of the preseut windrille and oased wells mow in ex-
4stence indieates that it is essentlal in almost svery instence
that they be veocased, 'emd in some cases drilled deeper .md do-
voloped further. For this work it is plamod to purchase & well
rig sud do ths work forcs acoommt, A

The following tables ghow tho Covelomments o dabs, those
required to mako the water supply complete for grasing, snd the
estinsbed cost of the ndn work, |

TARLE X
Water Develoﬁnaﬂ: H;xvo,jo Country to Date
Bastern Southern Leurp Westsrm Hopi Northern Totals
Navajo JHawvajo Navajo Navajo
Keservoirs L | 28
8prings 4 (T 207
Dug Wells .4 8

Drilled Vells |
Windmille - 85

Artolimwom. 8 | 4
Totals 55
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PABLE IIX .

Estimate of Cost of Propossd pon__lomb

Reservoirs, 551 6 $1200 $861,200
Springs end Troughs, 430 @ $4865 199,560
Dug Wells and Troughs, 260 @ $420 108,200
! Drillsd Wells (tank, trough, «nd windmill)
;‘ aversge 500 ft. doop, 18 @ 82,599 45,000

A
R

b

3

Artosinn Wells and Troughs

average 800 £t. deep, 18 @ $4,600 80,400
’ | Conorets Tanks and Troughs, 134 6 $720  96,4%
Gep Artesien Wolls and Troughs, § 6 $400 2,000
Recass Existing Wells, 116 & $940 | 309,040
$1,%09,270
, Enug., 0ffice, snd Oontingensies, 10X 130,550 _
0o & Mo for § ysars @ §19,000 §5,000 . ;
Hopd O, & M. for 1982 | 6,000
3,541500

Less Navajo and Hopi, 1932 $100,000

~ Less Hopd, 1992 6,000 . | ]
105,000

. Net Hoquired after 1032 -
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TALLE XV

Betimate of Cost of Proposed Developnest
‘ o Roagservation

RQGQMi-ﬂ‘ 400 6 .lgm
Springs mud Froughs, 317 6 $485
Dug Wells and Troughs, 132 ¢ $420

Drilled Wells (tsuk, trough, and windmill)
avarage 500 £%, desp, 16 6 §2,500

Artosian Wells and Trough
avernge §00 f£t, deep, 10 8 $4,800

Conorets Tanks sud Proughs, 134 6 §720
Cap Artesien Wells end Trougha, § @ £400
Beocass Bxisting Wolls, 116 6 $540

Erg., Office, and Contingsnsiss, 107

Os & Ko. b Jears a 319,000
Hops O« & M., 1032

Leus Navajo mnd Hopi, 1052 $100,000

Lass Hopi, 1952 , 6,000

1
1,083,085

SR PC
'Eﬁi@mﬁt %
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TABIE ¥V

Eatinate of Gout of Proposed Developusab
o2 Lands Quiside Beservatiom

Ressrvore, 142 @ §1,200 o #1.70, 400

Springs and Traughs, 118 & MBS\  BR,545
Dug Wells «nd Troughe, 128 @ (420 68,760

Prilled Wells (tank, trough, snd windnills) ;
average 500 £t. deep, 28 @2,800 -5,000

Artesian Wells ard Troughs
averags 800 £, deep, 8 & $4,800 38,400
-~ 820,105

Bng, Office, and Continganeies, 10% 32,010
$352,118

The mbove costs wors estimated on thm basis of past eost

for ding like work. In the oase of reservoirs, it is higher

than the aver.ge cost to dnte on sccount of the foot that it
will be necessary to have highsr dams then 4n ths pagt in order

to hold water during the entire year where the range is for

surmer grasing,
A study wes made of the reservation snd the lands oubside

tho reserwtion bowndaries oooupied by Indiange It 46 eatimated

thet there are epproxinntely 14,300,000 aores of Indten lands
wi.#in the reservation boundaries and abt lesst 4,000,000 aorss
outsids the raservotion bowndaries ocoupied by Indiens, so that
the Navrjo ocountry embraces an area in exasss of 18,000,000 aoroes.,
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This land outside the roqomtio;a which the Indisng osoupy is

ohisfly public domain snd railroed land; howsver, thers sre a
mmber of Indisn allotments and a few Indien homestosds within

these areas. While ‘aere is no authcrity wnder the present sp-
propriation bills to develop water outside the reservetion,

sxcept under letter Irrigation 6353«30 of March 7, 1850, which

"giver authority to develop weter on lands purchased for the
Havnjos, it 1s felt that goms arrangemsnt should de nads to

supply water to this land as well ag to that on the reservation,

: It 1s supgested that in oase of allotments ths huviduai Indiens
?' - _ deed to the tribs that area required far the water develepmsnt and
i give an onsemant for the necessary orossing ¢f this land by other
¥ Indiang in the vioinity using the waters This will plsce tho
allotted and homestead lands on the sams footing aw the lends en

R

b i

the resorvatiom,
1t i believed that water developmant is an extremely ime
portant emsideration 4in the developnant of the grazing resources

- of the ¥avajo country.
The oritiocal point in the menagement of the Indian ranges

will oone at the tiuie whit net™ argnas ars opsnsd forf summer grage

Y ' .
- ing by ths development of additional water through the eomastrustiom

of the large numbor of tenks oontemplated and necessarys Paat ex-

perience has shown thot whore a now area has boen daveloped it

hss soon been overgrased. In fact, in sams instances where a

development has bean camplotod, as many as 15,000 head of sheep
. hove imediately moved into the torritory, This naturally is

- 16 -
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very detrimentel to ths grasing emd practically ruins it for a

mumber of years. To permit the Indian to grare his stock es be
chooses will result in the eompl:te grasing of the entire range
within one soasone

It is, #hcretoro. essential that each superintendent exer-
olzc his authority and influencs toward controlling the movement
of the Indlen stook by wlmtover'mms nay bo at his disposel, with
a view of the Indianl themselves realicing the advamiages of doferred
grazing snd voluntarily assisting the superintecadents in this tesk.
To develop additional water without eontrolling the movements of
the stock will defeat the wery purpose degircd, and wnless svery
effort 4s made by the swerintendents to regulate the movemmnt of
the stook, 4t will be better to discontinus all orfort_s to develop
wabor, as et lesast a fow areas will still support grass and even
thoush they oen not be properly \;tilized they will tend to prevant
erosion destroying the entire esountry.

Moans of oontrolling tho graring in certain overgrazed are's
might be brought sbout by partly dismsntling windmills where they
su;ply the water, thus putting them out of eamission, and in the
caso of dug wells end springs, tightly fenoing the ur;wa to provent
the use of the water. In the case of reservoirs it would be neo-
essery to fenoe the entire reservoir aresas however, as many existing
reservoira are not deep, tho country sdjacent is not so badly over-
grased, ag the stook oan graze in these areas only during a part of
the year, thus making an sutomatic saving in the range.

-
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All of the Navajo supsrintendents were interviewed by Mr.
A+ H, Womaock and Mr. We He Zeh in order to obtain their opinion
as to the -prob:;.bi}ity of smirolling Indian stook after water
hes beon developed, snd it was found that thsy all believed that
thi.s oould be accomplished, although some qualifiod their siate-
mant by saying th:t they would nesd ;dditiona.l stockmen, This
opinion is also shared by the writers. Exhibit A, ‘hemto attached,
presants copies of the letters mddrevsed to Mr, Heuffer covering
this ond othor points disoussed.

Viith the development of more wator it i wvery importeant to
streas the redustior _. t.he nunbsr of unproflitable stooke 4n
saotive ndudatiocral campaign dirco’ed to teach the Indisns the
advantages of doferred grazing and of oulling their herds must
precede or at loast concur with the development of water. Ualess
“he Indian {s e willing eo-operator in this projeot, it will not
bo possible for the alrsady inadequate personnsl to ocope with the
problem and regulate the movement of the Indian stook end prevamt
then from graeing the e-aus reser 3d for winter grazing wmder plans
of management prepared for the respeotive areas. ,

It 48 belleved that this whole program can be more readily
socomplished if the eonstruction progrsm eash year oan be cone
oen*bmf.ed in certain regioms or distriots mo that the efforts of
those oherged with the earrylng out of the grazing mmagemsnt
plem can likowlse oonocentrate their offorts upon a eamparatively -
gnall ares oach year und thereby be more positive of success in

carrylng out their proposed plan of renge mansgement.
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In making plans for ’ﬁxe improvement of the indien ranges
on ths Nawjo Recervation, the discussion {s not oumplets with-

out mentioning rodent control, eliminatim of useless horses,

. aud the eduoation of the Indan 4n improved methods of stook

raising and methods of handling them em the range, so that the
range will improve as time goos m invtoad of detorlorating as

: at ths present ti v, ‘
; Viater dovelopuent, e.illlng of hardg-~thereby reducing ths
o excess numbors, rodent conirol, edwetion, and the eliminatian

of uselsas horses aro the principal factors %o bo comridercd

AT .
-y -

T
T A W

in my plan designed to Amprove the stock industry of the Nawajo,
Bach of these factors furnishes enough material for an independent

[ reporty howevor, they are mentioned here as they sro elossly

allied and must also be considered in order that the emtirs plan
will be suocessful end the desired end secomplisheds

‘ During tle loet visit to the various superintendents of the
‘ | Navajo and Bopi Reservations, plans wers cmasidered for the do-
welopment of water, and the areas were marksd out on vhich the
development worl: was to take place during the fiseal year 1932,

Theso areas were laid out to £3t in- “+th the plen of further

developnents during the succeeding years in the hope tlat ade

- ditional funds will be availsble to sarry on an extended progran

for the entire region inhabited by Nawejo Indiense

Ca the S8cuthern Nawvajo Reservation, first oconsideration will

be given the Bouthwest roglan. Tula areas is supporting & falr

-lle
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stand of grass at the present time but has mo water for the
stook., Ouly during the timo that some snow 4s on t!w'gromd
1¢ 4t possible to utilise the grass in this area. Dus % thr

topograpiy and the geologieal sturcture of this area it will

E be nsoessary to construst surface reservoirs at the higher
slovations, ss woll-dinling will bo too vec:pensin. Aleng the
Pueblo Colorado and some of the smaller washes it w'll be pos-

B sible to dig shallow wsells and cbtain water at a depth of six
. . to ten feet, Numorous attempts have ossn made by Indians in

:é this area to eonsiruot tanks in order to have water for thelr
f stook, but in all casos noticed, these tanks had washed out

dus to improper looat'on and cmmstruotion.

After this ares 4 the southweat cornosr of the Boutherm

Navajo jurisdioetion has recedved tho nscessary tenks snd shallow

wolls, it 48 plamod to prooeed with the developmont ia a north-

erly dreotion, working toward Chin Lee and then eestward.

( The 1982 program now wndsr way provides for one well and

one gpring orew to operate during the yoar end for ihe construction

ef twelve dans lor reservolrs to be dbullt by the Indieng in the
manner previou..y outlived. It will bs noted on the tebulation of

proposed work that T6 of the proposed devolopments are outside the

reservation boundaries and within the area whioh it is proposed to

ecmaolidates The work outside can ba done dn the sws ysarly pro-

gran as that on adjasent reservation lands.

In the Eastern Navajo Jurisdiotion whithin the reservntion

CV-6417-201 o . T NN002865



bounderies mnd the purchased eress it 4s found that the drilling

of throe Artesimn wells, cne spring and dug well orow working
one-half ys.r end one reservolr orew working cue yoar will ecm-
plets the progrsn. However, as shown aa the %able of dovelopments

for all jurisdiotions, there are but 18 developments em the res-

srvetion end 187 outuide on leands ocoupied by the Indiang, These
m-m aress are east and south of the reservatin,

The Remsh district oast of Zund Reservation, the Canyonsdto
district about ten miies northenst of Laguna Indien lands, end
the Puertocito distriot rbout forty miles south of Laguna lands
are aonsidere? in thy ocomplete plwa of developmemt. It is wnder-
stood tmt negotiations are wunder way for the purchase amd oom-
solidation of these arsas. At the oulmination of the purchase
and consolidetion, steps o be talen immsdiately to earry on the
developmsnt. There a.¢ appraximately 7,000 Navajos undsr Eaatern
Havajo jurisdietion living outside the reservation boundaries.

The 1932 progrsn for Northern Mavajo jurisdiotion contempiates
work in that area north axd east of the Chaco and west 0f the res-
ermtion boundarxys It 4 plamned teo bulld seven dams for resei~
voirs and gomplete ten dug wells, After 1932, to eomplete the
development of t.fﬂ.u area will require thirteen additionai reservolrs
and five drilled wolls with wind pumps, ‘This 4 to be the second |
yoerts work. The third year's 'progm provides for the developrant
o that aree in Arisona west of the Garrizo Mounte. .. The fourth
28r v ¢ les for the ~rea in Utah, gnd the £ifth yeur the country
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in Now Mexloo norti: of the San dus Eiver and the ares in |
Arizona and Nur Msxioo gouth of the San Juan River, west of the
Chaso, and east of the Carrizo Mountains.

The Western Nevajo will reqiirs two trastor orews to ewrry
en the neoessary resox"r;:d.r construstioms The 1032 program pro-
vides for one tractor orew for e full yosr and one sping erew
for three months to begin work north of Tuba 0ity and develop
the misessary reservo.rs, shallow v s, and qringﬁ as they work
north toward the Coppor Mine sountry, In the following yoars the
dsvelopment w1l 1dnk with tho 1952 prograa and be curried em to-
ward the north boundcry of ths reserwation and then eaat md south-
east until the whole reservaiion is eovered, Most of the Yestern
¥avanjo erea 48 quite sandy, and careful ccunsideration must Le glven
the lscation of sach tank to insure a suffivient run-off tu £111
ths tank during the relny seafon, Bome shalliw well construotiom
and pring dsvelopment will also be darried o~ during the firvt
year and subsequent years whersver it is feasiblo o do sve There
4¢ not much chanos fo the drilling ef wells nnd fo Artegion water
on the Wostern Navnjo, exospt in the northesstern part about 16
miles northeast of Kayenta, sinoe much of wvids area 4s dridned by
the Oolorade River émyoh.

The Loupp Reservetion propor oan best be served by the drilling

of wells which will very dn depth from 100 to sbout 600 fest, Wher-

aver fsasible, drilled wolls ¥i1d gzive botter service thm reser-
voirs sinss they will fwenish a dependahle supply of eloan fresh
water. NHowover, the drilled wolls will need to be supplemated

» 22 -
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by a few well-canstructod rourvoirl and ghalles wells nlang the
washes. Under the present authority it 4s not potzible to p
beyond the bamdary of the Lewp Reservetian proper amd, exoopt
for the area purchazed in {ae Castle Butte @w. there existe
a problea very simllar to that in Bastern Namjo, 4n ﬂmﬁAa large

LY R

4 arca outside the resorvntion bourdary is oooupied by Nawnjos.

R

It 4¢ wnderstood that plans are being formulated teo smsolidate
this area by exchenge and purchase.,

The 1932 pregrom smtemplates the drilling of one well ¢2
be equipped with a wind pump 4n the Canyon Diedlo territory smd

o~

S Ty S o St

one well and spring orew to operate in the Caeid Butte ecuntry.

ral

The entire ares of the Leupp jurisdiction is included in the

gameral progream; howover, except for the reservetion and pur-

shaged area, no definitc rrogram can be outlined until the ,ur-
cheses snd oonsolidations rre oonsurmated. '

The gecond year's prograu proposes the drilling of wind pump

wolls and digging of shallow wils on (he reservution xn'ope'r. The

third year's worc is to oonsist of the drilling of wolls and the
emstrustion of surfacs resorvoirc. The fourth and fifth years
the work is to bo sonfined to conatruotion of surface resorvoirs.
When thé areas outside the reserwmtion aro eon.olidated, the work
will bo sxtended and carried on simultansously with that on the
. resorvation,

The water developuent for the Hopl Reserwmiion will be oon-

eontrated during the fiseal year 1952 in the area northwest from

-fS -
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Pinon toward 3lue Ou\jmn -d nnrth $0 the reservation boundary,
This is & large area without water and after this aresa is dewveloped

the work in the susoesding years should sdvence in & southwesterly

direction end then swing east soroas tho south boundary of the res-
ervation, |

During 1982 one reservoir orew will operate ter‘t poriod of
nine months snd a spring erew for two months dn the area ocecupled

Maps
The socoripanying maps show the locations and types of the

oompl: ted and proposed water developments. Theso locations are
plotted on U, 8. Geological Survey sheots and are nmubered cne to ten
and listod as followss

Titls
Wingate, New Mexico
Chaso, Hew Mexioo
Abajo, Ttah
Canyon De Chelly, Arisons
L. Dafianoe, Arixora
Tusayan, Arisona
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Sheet No, Title
4 Marsh Pass, Arizona

8 . Henry Howntains, Utah
9 - ‘Qcho Oliffe, Arizoma
10 8an Frrucisee Mts., Arizons

Tho;o shsets show the entire Havejo and Hopl Reservations
and ocmsiderable territory outside the reservations oscupied by
the Navajos. Howover, there is a considerable area cutaids the
reservation in whioh the Indians reside that is not ahmm,' s
the Canyoncito, Pusrtooito, and &%ar Leke districts of Eastern
Navajo. Provision is made in the program for these areas.

The legend for the clsss of development is shown on the
back ‘or each shest, All proposed development except springs is
shosn in red. In tho oase of springs those without referense num-

bers are wndevelopsd.

Bwmary
The graging resources on the Navajo Reservation are being
rapidly depleted through overgruing and 4mproper rangs praotices.

The shortage of water 4s one of the prinoipal factors whioch
preveat ths proper utilisation of the range.

Overstooldng of the used areas is & primary cause of erosicm,

Water developmnt end oulling of the herds are the essentiels
around whioch to build and formmlate a plan for the proper utiliza-

tion and menagement of the range.
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Binse ths welfars and existense of the Navajo is directly

dependent, to & viry large degres, upon ha flooks, the problem
of proper range mansgemsnt Lecomes & primary issus in the ad-
minigtration of the Navejo Reservation. '

In order to reap any advantage and bensfit firom the develop-
mont of water it 4s necessary that the swerintenients exercise
ooutrol over the movement of steok within their jurisdiotion in
accordanse with m predetermined plan adoptsd with a‘vlu of prao-
tiocing ra:ngé control or deferred grasing, 4ll superintendents
expressed their copinion that such a procedure vwas mtirely pos=
sible; however, cvome qualifisd their statement by saying that
additional stockman are nseded 4n order to teach the Indiambetter
range practices end methods of handling their herds and to help in
the oarrying out of a definite plan of rangs manegement,

The types of water davelopment sonsidered are the following:
8prings with troughs; dug wells with troughs; drilled wells with
windmill, trough, and storage tank; Artesimn wslls; surfece rea-
orvoirs; and the repair and improvement of exiating water dovo)top- ,
monts. The type usod will depend entirely upon its suitability
and orfectivanqu, taking dnto oonsideratien climatio, geologie,
topographie, and eoonamic oonditions, |
~ Types of wntor dovelopment which ean be sanstructed by
Indlens are to be oumtrasted to than in ordsr 0 help them in ob-
taining a livelihoods The lar: -» dems for reservoirs ean be can-
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structed most profitably and efficiently by use of machinery.
At presant water oan bo developed only on the Indien Reser-
vation proper, although the plan submittsd inoludes such h.ndl
‘a8 are oocupied and used by the Indiang but which ars not tribal
at the presant time, Xt is hoped tllmt before long these areas
will be incluaed in tho reservatiom through purchasss or exchange,
The outlined plan of water developmemt for the Navnjo Indisn
calle for the following: |
B61 Reservoirs
430 Springs and Troughs
260 Dug Vells and Troughs
18 Drilled Viells and Troughs
. 18 Arteaian Viells and Troughs .
134 0<m§reto Tanks and Troughs
O Artesian Wells to be Capped

116 Existing Wells to be Kecapped

The construstion of tho shove developments is spread ower a
period of five years, and the estimated ecst is §1,541,200.

RO ST VAN
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