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GANADO PROJECT. HAVAJO RISERV..TION.

This project has been the construction of a res-
ervolr about three miles from Ganado, Arizona, in which
the waters of the Rio Pueblo Colorado may be conserved
together with the necessary diversion structurses and canal
and the distributing canal. On a flat north of the siream
a small storm water lake has existed for many years and
by the construction of a #iyke about 3200 feet long,
with a maximum height of 22 feet, a considerable guantity
of water can be impounded and used for the irrigation
of lands along the stream below.

Plans and estimates were m:de of this project and
Congress appropriated #60,100.00 for its construction.

The plans prepared were for a diversion of the stream,

the construetlon of the reservoir, the construction of the
distributing ditch several miles long, the enlarging and
rebullding of a ditch formerly owned by J. L. Hubbell for
several miles further and the extension of this diteh to
cover lands below the Hubbell place. The diich as planned
was to cover somet:ing over 700 acres of land, ~fter the
preparation of the plans and before the construction com-
menced, the stiream shifted its course from where it
formerly ran on rock bed to a place in deep alluvial soil,
and the channel was cut down some 15 feet below iis fromer

level. This made the diversion cost a great deal more
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than was antliclipated. By instruction from your office,
the plans were also chanre providing for the construction
of a concrete head work :nstead of woocen.
heavy {loods, both from the stream and cloudburstis
enlarged both the main stream and side drainagze so that
a large flume was entirely weshed out after beiné COn=
structeds Yrom a combinatlon of these causes, the money
aprropriated was not sufficient to complete the project.
/n egtimate was made for completing the orizinal

project and for zn extension to bring more land undepr

. ditche The amount necessary was included in the Indian

Ap.roprlation B1ll for 1916, which fuiled passages The
construction, therefore, was closed cown durlng the
fiscal year 1816« The only work done wans that necessary
for maintenance,

The indien /ppropriation Bil1l for 1917 contained
an item of £20,000.00 to complete the project and 1t was
expected that this work would be done during the past
fisccl yeare. In additlon to the 720,000,00 an item of
"3000.00 was appropriated for operation and maintenance.

work was commenced in July with Englineer Ritter in
charge temporarily. As the work had been closed down
for a year there was considerable preparatory work
necescsary befofe real construction could be cone,

iork was Just under fwll swing when, "6n the even-

ing of July 50th, & flood came down the Rio Pueblo Colorado
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that dild considerable damage. The upstream wingwall at_
the headgate was carried away as was most of the spillway
1ip. The headgate structure and the bank of the ditch were
overtopped by this flood. The upstream bank of the supply
ditch was breached in two places and all the riprapping

in the ditch adjacent to the headgate stiructure destfoyed
for all practical purposes,

The crest of the flood completely covered the heade
cate structure and deppsited thereon a log about two
feet in dlameter and nearly thirty feet long. :t times
the water in the channel of the wash wes glopping over
the crib dam threatening its destruction. A consicerable
amount of water flowed around the east end of the
crib dam, |

The auxiliary cridb immedlately below the main crib
was undermined and all the rock filling carried GWaY .

This was caused by the watep pouring over the end of the
concrete wing wall flanking the crib dam, and from the
backwash from the main channel,

The flood after breaching the banks deposlted from
one to three feet of s!lt and debris in the supply ditch
connectlng the headworks and the reser<olr. This ditch
was bank full and running over, and in three hours, the
duration of the flood, ralsed the reservolr level one foot,
The camp bullding had from one to two feet of water in

them and some of the cement stored in the ghop was spo!led,
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On the diteh line from the reservolr to the {arms
damage was confined to two Places. At about Sta, 15,
where the diteh closely followed the bank of the wasgh,
the protective riprap tas partlally carried away and
the bank of the wash eroded, part of the latter developing
8 8lip or slide, The diteh itself was not breached but a
Protective eribbing and riprap are necessary here,

At flume No. & the flood lowered the channel of
the wash about three feet, The protective crib around the
plers supporting the lower opr south end to the truss as
cerried away, 4t seems that the battering of the great
number of logs and treeg carried by the flood has shifted
one of the plers very slightly. The footing of the plers
ghould be carried down further and another protective
eridb bullt,” -

Temporary repairs were made immediately sufficlent
to allow water to pun in the ditch, and work was resumed
on the storage dam which ¥28 Lo be finished to the 19 foot
elevation and the entipe inner slope ripropped. Zarth
“ork was continued until the end of “ovember when the
ground froge too hard to do any further work, but a force
was continued quarrying rock and plaring the riprap,

4 soon as the wenther conditlons would permit work wasm
resumed on the ecrth work of the storage danm which was
completed und the riprap wag also placed, Befopre the
end of year 99,828 cu, yds. wers rut In the dam ang

6,28 BQq, ydse. of riprap placed, In addition to this
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the usual maintenance and opercztion were continued and
cuch repairs as could be made with funds svollable was
done.

Tt would seem some malign influence vas working
agyalnst this project, for in a dition to the July flood,
there w~s numerous heavy storms during the year dolng
considerable damage to the ditch each time. On February 234,
the weather moderated suddenly after heavy Snows causing
a heavy runoff and the arroyo just above Flume [l0o. 4,
cutting back took out part 6r the canal. 1Its further
retrogression was stopped by putting in & wooden slutee
and about 150 feet of the citoh was reconstructed around
thig. 4 heavy storm in July cut around the end of Flume
lioe 5 and as the ditoh was carrying cons'cderable head
of water she lower end of the flume was partly wrecked
ond the water from the ¢ltch escaped into the arroyo
cutting a deep channel, Temporary repairs were made
and the water was in the ditch again within a few dayse
Permanent repairs will be mnde as s00n ae possible.

uring the night of !ebruary 27th the outlet
tower and gate of the reservolr were wrecked by ice,

The damage was not done by broken loe but the
entire ice sheet of the laoke which was over twelve inches
1n thiclkness became detached from the shore line 1its
entire circumference by melting, and durlng the night

this eniire mass was moved by a i'igh wind against the
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dam and the tower, entirely wrecking the latter. 8reat
blocks of loe were crowded up the banks to a neight of
over 3 feet above the water elevation., The escaping water
did some damage but nothing material,

Some ovement of the lce around 4he Lower was
antlcipated and 4o prevent any camage the ice was kept
cut away from the vioinity of the tower for a number of
fezt, but after the ice mass became deitached from the
shore the tower was standing in open water,

Ho further money wns.appropriateﬂ for Ganado
for 1918 exceptling 33,000.00 for operation and malntenance,
but work will be continued on the consiruction of the crye
tension of the canal with the unexpenaed balance still
available for this purpose and the work will be exten-ed
as far as pessible and Lt %5 hoped to have about 11,000
acres under diteh by the time this money is gone,

Very 1ittle land has been put under cultivation
by the indians as yet, 411 of the area under d¢iteh
has been sudbdivided into small tracts, but nd movement
has been made to zllot any of this., Wwnlile the Indians
are deslirous of cultivating‘the land, they are unvilling
to go on to any tract and put in the work and money
necessar& to get 1t under cultlvation, until they ars
sure that they will have a ;ermanent right there,

I have directed the men 1n charge to furnish
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water to any Indian applying for it, but to give no Indian

any assurance that he will be allowed to remzin on any
tract of land selected for this 1s & matier that does
not come within the jurisdiction of this office,

I belleve that if any Inf@iiens cesiring to cule
tilvate 8 traet could be glven posiiive assurance thai he
will be allotted the land seclected, even though at some
dlstant date, a great many would commence operation at
once,

A large tract of the best land of this project,

which agrregates some 270 acres has besen withdrawn from

4

any settlement by indlans for the purpose of using it

for = school farms This actlion also seems to be a pre-
ventative keepling the Indians from settling on land

under the ditch,
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UNLDIR GROURD ®.T0FE DEVOLOPULNT,

The area covered by the lavajo and Eopi Res-
ervations, while not an .besolute desert is an artd reglon,
most of the country having a very scanty reinfall, which
1s very irregularly distributed throughout the vear,

The greater part is of a char cter on which the
average white man would be unable to more than exist,
although the Indlan pspulapion from generztions of
living here, man-ges not only to make a pricarious
living, but 1la many Instances wh:t would be concidered
a competensy by the wnite man.

hile the ralnfall 1s very scanty 1t 1s still
suffliclent to bring to maturity grass and other vegeta=
tlon In most parts of thls couniry, forming good grazing
lands atl cericin times in the year,

Hot withstanding the fact that the feed condiilons
are falr for graging, the size of the floeks and herds
of the Inclans have been 1limited heretofore from the
fact that the water supply has been insufficient and
there are great tructs of land where no surface water
exlsts, other than an ocecmslional small spring or seep
or in temporary wmaler nholes following storms. In other
words the 1llmit of the elze of the flocks and herds 4isg
get byithe existance or non-exlstance of a wuter supply,
not by the feed,

It 1s because of this that the Indian Service
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has been endeavoring for the'past six or seven years
to incrcase the woter supply of these reservatlongs
sater is desired in tnis country both for stock ralsing
gmd irrigation though mot mich attentlon is glven to
developing underground wualer {or the latter purpose.

The proper w.uer gsupply for e grezing country
tayolves not a feu L.rgs supplies but many smnll ones;
not on inereamse in quanilty where water now exists, but
a moderate supply at wvarious poinis where &b present
14 18 not found, and the points where water is needed
15 where advantage may be taken of ihe graglng areas
of the reservations

in considering the development of water Iin new
places it must be vorne in mind that too gresat a guantle
ty of water at any on€ place when there 1s o scarcity
at others will have a tendency to cause that part of the
range to be over stocked and as at no place is the
grass and natural feed very luxurious mere horm than
good may be done, by the overgrazing ané the stock
tranpling oul the grassSa

stock raising, evpeclally the ralsing of sheep,

on tues

(&)

reservations hss rroved the salvatlon of the
1ndiens. They ere natural herdsmen and for s number
of yecrs their flocks hove 1ncraased Lo cbout the
meximum figure that the natural water would supply,
although the 1imit of gruuing has not nearly been

reached, The notural increase of the flocks would

i
USPRI000924



_‘ _, . —

reach a maximmm pcini, then there would be - season
of drouth and the mortality would be very grest ree
duclng the flocks to that number that could exist on
the water suprly.

Under Ground vater Development in this Iistrict
can best be consicered by dividing it into five headings:
Leep Well Drilling({Ixploring for sriecsian “ater.)
Challow 7ell .rilling( to 300 ft.) liava jo.
€11 “aintenance.

Spring levelopment.
Shallow ¥%ells, :ueblo,

L
ry
.
.

"o (AN

ST S

.

¢

The Offlce 1s familiar with the first efforts
in developlng artesian water where a well over 1300
feet was drllled at Reams Canvon, 1n order to determine
wnether it wus possible to secure artesian woter at
any point south of the Black !ountain eountry, The trial
resulted in fallure and on the advice of the geologists
the rig woas transferred to the Cholska Valley; a well
-ut down at th9 head of that valley some nine miles
sast of Tohatchl and about twentyefive miles north of
Gallups Artesian water was found at about 1000 feet
and just below 1100 fee!t the flow was ‘ncreased to
6500 gallons an houre This proved conclucively that
arteslian water could be found in this valley, but the
indlan Office decided that the cost of putting down
such deep wells would not be justified by the results
and I was directed not to go to such depth in the future;

but to develop water at the shallower deepths, securing
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arvegian watepr 17 poséible but If flowing wells could
not be made to follow the plan of putting in pumps
and windmills as 1s cone in other rarts of the reservatlon,
. “he rig was moved north and eas! and good artesian

flowe have been developed at depths varylng from 205 to
about 500 feets Other detalls w11l be piven of these
welle at another par* of this report.

Two well rigs have been operated throughout
tne year putting in the shallow wells; one of them has
been operating along the norih and northeast side of
the Dlack lountalns and In what &s known as the Eayenta
countryj the other one, at the beglnning of the year
was working in the lower Chln Lee walley in the vicinity
of hound fock, but early 1n the year wus moved to a
rolnt just withla the bordsr of the Jopl Reservation,
but on land entirely occupled by the havajo, lying south
ana southwest of the SBlack ountcinsg. It has been worke
<ng west ln the v.lleys c> .ag down fpom this high ground
during the years, in iInspection of the map accompanying
this wlill show ths locatlon of ihe various wells put
down during the pasi{ year as well as those put down in
former years,

‘he Indians are very angious t0 have the well
work exzcnded as fast as ;osslble, and in most sections

uhiey arce cooperaiing wiih ihlc service in every way
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possivle; are furulshing teams to help in moving the
rigy naullng wood end woter and doing oiher work of a
1ike noturce without charge as they feel thot they will
be benefited to such an extent thot they cre “11ling
Lo conate time and labor in helping the work alonge

well malnten nce is under the charge of Foree
men .omack and the cetual work and inspecilon is done
by men under him,

A camp is maintained at Chin Lee and¢ from this
all the wells in the lavajo couniry are visited at fre-
guent Intervals in order to oi1 these windmills and
attend to cll minor repairs, that may be necessary to
windnllls, pumps, iroughs and tamnks Polacea ig the
headcuarters for the hopl inspection and malnienance.

Jnls naintenance‘work is ubsolutely necessary
for any country ancd doubly so where the uind caprles
a -real ca; of cand and dust &nd the atmosphere 1s so
exiranels IPye Unless the windmllls are repularly
olled the bearings soon cut out. Owlng to this necessiiy
for frecuent olling we have been installing z new type
of ~111, whlch 15 lmown as the auto olled mL11l, iIn chich
¢l1l of the gearing and working ports of ths m”11 are
Inclosed in ons cust proof case, wilch conialng o resere
volr filled will oll ant all of th: workin: -aris are
gutomaticully lubricated in a mamnner simtlor to the all

distribution in an automobile. 1Ii 1s only nceessary
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to 111 thils 0il reservolr once or twice o yeer., .hile
the cost of this mill ic soma.hnt greater than thot of
the cpen type the difference in the cost will :ore than
be oilsst in one yeer's operstion snd TALLLENGLEC
The 5iling of the mllle is only o omell pert of
the carse, novev:r. Lith & well doveloped In the fine
material encountered 1n this countyy the rump leather and
vilve last but & chory time, In ome wellc only o fen weeks,
Then the pump rod nmust be rulled and 2 new leather ine
gerved, at other times welils that zre puping conside
rotle sand are {requently bedly dantged during perlods
of calm when the wInda"lls do nol run and sand settles on
top of the valve Iin sufflcient cuantltlcs to welgh it
down Oor even to 11l the cyllnder and when ths windmtll
again beging to turn the valve 1c lmmovabls resuliing in
the breaking of the p mp rod or the wrecking of the
gyliader connection, ‘. report Lc sent in for ezch well
vigited with & memorandum of the work 2onc, from shieh
we oep track of thz worl and the costs,.
In the well 4rilling we have had much rhouble
in developing a sufflicient quantity of waier al many
points when 1t Is found iIn sandstone owing Lo ihe fine
~ature of the sandstone and $he sloy movemazat of the water.
Lxperiments have been -ude during Las pust year
in ghooting the wells with vory gretifviag rasulis, O

drilling one of the wells with Tig ilos. 4 2 feirly cood
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strata of water bearing sandstone was encountered but

the water came in so slowly that with the sand baller

at work the entire amount of the flow would be bailed

out by lowering the bucket twlce. This well we shot with
a small charge of ordinary 40 per cent dynamite and after
cleaning 1t out the flow had increased to such an extent
that it was 1mpossible to pump it dry with a pupp and

it 1s proposed hersafter to shoot all the wells developed
in sandstone, that are of this character,

The wells with the Artssian flow are also devel-
oped in rather {lne rock and we are golng to try the
experiment of shooting the 1§st one put down, believing
that the flow can be materially inereased in that manner.

In the report of Foreman VWomack for the month
of June Jjust received he makes some general statements
which cover conditiions very clearly and I will quote
him to some exient that you may get the viewpoint of the
man in the field.

"The work in the Moqul Reservation is confined

to the development of water for domestic and stock
use, by developing springs, making surface water
reservoirs, drilling wells (50 to 300 feet deep)
erecting windmills, tanks, troughs, etec.

Owing to the fact that we have increased
the water supply the Mokl Indlians have inereased
the sheep and cattle to such an extent that we
cannot keep pace with the demand for more watered
fange, notwithstanding they have three or four

times as much range as they had five years &ago.

The Indlans have become interested in the catile and

sheep business and are amking use of all the water
that has been developed. Many of them have in-
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creased their herds three, and in some cases,
four hundred per canh in the last five years.

This progress may be expected to continue if water
can be developed irn more of the outlylng country.
In years past the Indian did not care to have many
sheep as he was forced to lose them the first dry
7ear as there were no wells or permanent water,
and naturally the sheep wvould die off to a number
that could 1live on the amount of water remaining.
But now, with wells, we have developed water that
is not zffected by the drouth and they can see
where 1t 1s possible to ralse large numbers. Also
we have confined the water in troughs vhere it can
be clean anc notv t£o many dle from crinking stale
ator. Many cf the Yokl Indiazns are sbandoning
the villaze and moving out to the windmills where
there ic an abundance of water, living there with
their stock Instead of driving them into the village
at nigsht.

We have drilled many wells in the part of the
¥oki Reservatlion inhabited by the Navajos and
developed slx zood wells which has developed a
larze area of excellent grazing country. This
will add to th:s available grazing sbout 30 per cent
and w11l take care of thousands of shesp and cattle,
The above ccuniry was almost without water. If
we get a good flow of weter In the Cedar Ridge
Country, which is the next move .ith vell Rig No. ¢,
we will add a large country to the west glde of T e
the Yokl Tieservallion and the east part of the
l'estern Navajo Reservation,

Navajo Reservatlon.

We have kept in a repalr all the wells on
the Navaj]o Reservsotion and meinteined a good o b
supply of water. u.e string of wells on this
reservatlon 1s 10U alles long and other strings
leading off from thls string make a distanme to
travel to take cere of them about 350 miles and
this is covered once a month ‘for the reason that
1f one of the wells falls it is necessary to move
all the stock to another well. as the herds are in
the most cases 50 large that they cannot find suf=-
ficient amount of water at the springs.

The Indlans realize that they have a perma=-
nent supply of water and are givin: their attention
1o the stock business and are incbeasing the num-
ter in great proportions and are willing to help
in any way that they can to get more water.

Many of the Indlans are building houses at
or near the wells and estasblishing homes as they

ad
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can Lcpend on the woter eupply snd do not hove
1o move ihe herds as they ¢id in *he rast vhen
they were compelled to ;0 great cicstencss to per-
manent watzr,

shen you reelize thut one of the wells
arilled by ilg No. 4 will Tlow tmlece ne rmeh vater
ac the coxliined f{low of «1l1 th eprings in the
havajo wnd ki Reservat’ons Tou can gppreciate
vhat the welis have done L6 water the reseyrvation
and now 11itle permenent woter there par on the
reservation,”

An erca of 40 square mileg 1g
often {ributery o one of the
wells dug In the Navajo land,
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SPEING DIVILOIIENT.

uring the year the work of devsloplng springs
on the Hopl reservation has continued, although not us
rapidly as deslired. The reasson? Lack ol money.
we have been dolng the srring develcpmant work on Lhis

reaservation from the fund "Bupport of Indlzns in Arizona

and Hew Mexico® and the acmount asvatlable hag veen ine

sufficient lor the work we are doinge. it nas been divided
between the well drllling for the Fueblos and the hopi
Spring %orks. I cannot put the situation better than to
guote from the April report from the forezan in charga.

He says: | |

"The main dramback is the lack of money to carry on
the wori on o larger scule; for Instanoe the country is
so large that 1t 1le imposslible for me to personually %o
supervise work ln the remote sectione as we do not have
enough money to hire men to look after cementing up the
eprings and fltting in the pipe eteo,, It is & waste of
material to go and lay out a plan of developimpl of &
spring and have to leave before it is completed as to leave
much work as placing a filter, laylng plpe, or cementing
up the springs in the lands of the Indians, and for that
reason the spring wsork does not go fast as it should,

The I,,dlans aere Increasing the herds 80 fast that we
cannog keep up with them with the water development.
%hat we should have, in my oplirion, is a mason that can
carry out & plan of development and heve him help me do
this kind of work that the Indlans do not understand,

I can get plenty of labor donated 1f I had time to go
to those far away places and stay untll a place was
finished,

The I,dians have seen the benefll of more water
and are much encouraged and are making good use of the
water, many of the progrecsive ones are wllllng to donate
money or labor to help the work alongs. If we can keep
up with the present lncresse of stock, with the water
the Indians will make more progress In the stock business
the next five years than they have done in the past {ifty.
As the stock in thils country has alweays been limited to

"

—
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the amount of permanent water, in the past when e drouth
would come and the springs dry up the stock was forced
to dle off to the number that could live on that amount
of water. :
¥hile the springs are becoming of 1less importance
as compared with the wells, they will furnish s smell
permanent supply of water and do not require expensive
labor. 4lso people looking at the map would get an idea
that 1f the springs were developed that there would be
all the water that the range required. This ig in no
way true, as many of the springs that are marked on the
map are meére seeps and do not flow one gallon per hour,
and there are others that if developed and concerved will
weter all the stock that will be able to travel to it.
£1so many of the springs are in sandhills and
a5 soon as they flow out of the close or impervious forma-
tion they are at once losi by seepage. In some cases the
seepageé Is ecual to the flow of the spring and a good
spring will only be indicated by a moist Place on the sand,
and can be developed by excavatling back to solid formation
and all seepage cut off and piped to a concrete reservoir
where there 1s only the evaporation and no seepage.”

To further show the Interest of the Incdian in
this work I %111 guote a letter from one of the Inclans
working for the Service on the Spring and 7%ell Devel-
opment. ¥hen it is rememc-ered that when this work com-
menced several years ago the Indians as a whole opposed
it, thought we would do something that would deprive them
of the little water they had and were almost at the
point of resisting by force any tampering with the spring,
the change wrought by careful handling of themlang the
situation Is 1ittle short of marvelous, and the improve-
mént in the condition of the Indlan, the increased flocks,
the moving down from the mesa of many 1s almost if not

as great. The letter 1s as follows:
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Polacca, Arizona, Feb. 22, 1917.
¥r. H. R. Robinson.

Dear Sir:

I am here droping you these few lines to
notify wou of what the Indlans think of the wells and the
fixing of springs. I have talked with the Indlans about it
and they are all interested in 1t and have promised to help
along with the work. The second mesa men have all got to-
gether and told me to write to your office people about it
and they have select their men to look after the wells and
spring work and are all willing to help what ever help we
need and they all said th:t they all have organized a work-
ing party and will be willing to help and they have asked
for these things to be furnished so that they can use them
in building reservolrs and they said they are golng to pull
you people and have more wells dug south of Blg Burrow
spring as they sald they needed wells down in that seetion of
the country but as the well rig is slow comming through they
said for you people to please send € plows 6 scrapers to be
used in building their recervors, they are well pleased and
willingly came over together to listen to zhat I had to say
and I told them that we were suppose to help along with the
work and to help ourselves for I told them every one has got
some stock to look afier and they sald for you people please
help them out, for they all claim that the reason the Indlaus
do not all have stock and they just look up to the men who
has got more cattle to think about the wells and springs
but they said that they will all get together and work to
gether and help you people and they themselves for they sald
they want the springs fixed and more wells dug. And they
are golng to all get together and work together so they sald
1t will be easier for them  'to have more wells.

Tell friends, I hope you will understand my writing
and what + mean as though I am a very poor writer and has
got a cripple hand and I am doing what I am asked to do by
211 the Indimns. Well I will close my writing.

I remain your friend

Nelson Polacca.
P, S. :
.~ All the Indisns are very much pleased and are thankful
for the wells and all are well organized now every village
has 1ts own men selected to look after the work and they are
going to help here at first mesa and other villages. There
for they want help from you people and they do not usk for
money but they are going to help along with the work and
have more interest with the wells and springs.

Cencerly yours

N. Y. Polacca.
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The progress in the cpring work is test shown
by the List of Springs, iHopl hesefvation, which 1s
added to this report as & supplemént. 4 list of all
of the lmown springs on thils reservatlion has been pre-
pared, and a statement made concernlng the developament
or such other information as may be needed. *t has in-
volved considerable labor and is the resuli of several

years' work and observetion.

Bridéel veil falls.
Favasu Canon Ariz.

~
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well Rig Tlo. E.

Beceuse the condltions under which this rig has been
working and the nature of the .ork done it hes not been
included in & camparstive statement with the other three
outfits,

At the beginnlng of the year the rig was directed
to oroceed to what i: waown as Canyoncito, a settlement
of Wavajos who 1live on the southeast slppes of ifount
Taylor, far from their kindred, and under the jurisdicilon
of the superintendent in charge of the Pueblo Indians,
end class=d with them in adninistration.

The sectlon occupied by them 1s almosti inaccess-
ible and very dry. The first move was to build a road
over which the rig could be moved. In thes the Indians
did much of the work wlthout any compensailon.,

The first well put down, No. 543, was in a deep
canon, with but a poor winé exposure, at an elevation of
about 7000 feet, but with no water within seven miles
and grezbly needed, In fact in the whole settlement
there was but one well and one spring wnich was 1n§such
conditlon that it gave but 1little water.

The conditions 1n here were very unfavorable for the
development of =zny water. ‘hat was found was of vefy poor
quality, most of 1t alkali, and the form.tion whicﬁ held
the water was without exeception in a quick sand or;soft
mick very hard to control and fifficult to develop i

water in after it was found.

__ I —
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Towr wells wiore put down wnd the one spring

developed as follows:

Tell 43, :Epth 575 feet, guality of water only fatir,
L L0 feet slruck vatew bearin- soft silt,
from which 1t wac ST Tie 1%, 4o Ecnarate the

& r

ng witn the bailer well

it beeeme necessary
crus
a

oumpd
 onad
0 111 hele with crushed fock as fagt
as 1t coved, to o iepth of 53rg, iftep
cave was filled the caging was driven
through the rook, After scresneq casing
was placed, water ciecred aftep 4 hours

*

PUTTi3e Discharse 200 £«ls. per nour,
7211 5440 Depth 4Arililed 101 ft., afterwards ce-

mented off =4 &0 feet pg the water was unfis for use,

"Good, soft wmuter wes gncountered at 31 ft,,
Put the cuantity was insufficient to vare
rent the erection of & windmill; so a hand
bump wes ingtalled, making the water at
ihig level, zwalighie for immedtate use,
for domestie PUrposes; and the Ind!ans of
L e settlenent belng so well pleased with
the cuality of thisg veter, have selected
this locetion for g future day 8school, and
through thelr enxlety for 1tg creation, on
Lecenber Sth, 1916, MNr. Platero and hils
helpers began sinking an undergroung
storage c'etern, adjacent to well lNo. 544,
with hopes of ircreasing the velume tn
the driiiz. we&1ll, they sank through send
rogk to 27 feet, from rhich level, myself
and helpers sank tho remeinder to 34 feet,
and tapping the drilleg well, which 1s 3
feet distant fronm the under;round stor:ige
ciestern; this development bag greatly ine-
creaged the water volune, so that n winde
mill %as erected on the drilled well, and
~ the hand pump ®1th 2 137 pai) valve cylin-
der attached to a oM Calv. pipe, standard
iron pump head op a pPlatform wae installed
on Yhe dugs vell or ¢’slorn, and same have
ing b-en covered by luying ¢ iron cross
Jolsts over the opering at 4! below the
gurface on bed-rock covered same, with
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sheet iron and flat rock grouted in

cement an opening 18" x 50" walled with

rock layed in cement to the surfuce to

exclude rats and snukes which are very

numerous in this section of the countiry.

The dug well or oistern was lastly covered
1

with 27 lumber on which the hand rump is
sets The Indlang of this settlement npre
now eagerly looking forward to a time,
when the ereation of g Day Sehool w'1}
take rlace, some of whlch has been an
urgent necessity for TLNY yeors pagt M

~ell 545. lepth drilled 85 feet, anmount developed
all that a 2" oylinder can -ump,

This well zave great trouble in 1tg development
and it would have been abandoned but for the fact that
the locatlions was a central one and 1t geemed slmost abe
solutely l-pcrative to make g well here if possible,

The ormation where this well is located Was evidente
1y an old lake bed in the bed of & canon which has been 411
ed with si11t and drift sand to water level and which has
been covered»with adobe at a later date, To glve an ides
of the difficulty in developing a well here the following
excerpt is made from the daily log of the driller; 1

5. Drove casing 3' and batled sand, !

4. Da’led sand, Suceeeded in removing sand to 66" from |
surface, Sand ralsing as much ag fifteen feet in Cage Py
ings Sand coerser and water more abundant, 3

Se Ducceeded 1n driving dasing 23' deeper which cuts off
quclksand, Casing resting on heavy blue clay.

6. ‘ud rose in casing 9! during the night, /ftep beiling
same to bottom of casing at 72! op one foot below cage
ing sand and mud again rose 15' ip casing. Succceded
in balling this out after which filled the dasing with
2 feet of hard crushed rock. Drew casing back 6" and
belled balance of day. “atep beginning to clear,

7+ Found 35' of water standing in casing in the morning.
ifter pumping w'th baller two hours, sand again caved
and cut off all watep, This was drilled and balled out -

to bottom orf casing when water acain came 1n, After
y USPRI000938
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10.
11,

12,

10«

14.

15,
1G»
17.
18,

18,

20,

22,
23,

balling this water (4 gallons per minute), t1l11 nearly
clzar it a 2ir csved end ghut off ihe vater, and re-

ated thls three times durin~ the afternocn. Indicatlons
pe &

are cuite discouruging.
Sundeye.

Found 04 feel of water Iin well in morning; sand had risen

only © ft. Iumped out sand, wuc and waser Ior &; ars.
Sell «id not cave curing doye Torked on perforuted
screen balance of doy,

iein the entire day. Torked on sereen tic.

Rain nll day. *“etween chowers well azeln talled. Find
sand &saln rose in easin: und shut off vater, rlaced
screen 1n well which falled to hold caond backe

Hade fishing tool for drawing screzen back but found
culcksand held same so tizht that 1t eo.1d noL be
withdramm Ly sagine. Drilled o4t botiom of screen and
agaln started water, but lecs 4n cquantity,

-ain all day, ‘

saln untll noon. Found quicksand had risen 9' in cuse
Inge +irilled this out to 39! from surface, there being
only & small amount of water.

fundaye

liade genercl repairs %o drllling rig ancd wagons.
irllled and balled all doy irying to clesr casing and
to start water which was cut off by sand cave,
Sucoreled In stariing water and cont’nued balling sand,
irc.pects for clearing watep promising,

Balled sand t111 2 P. X. water nearly clear when well
again caved shutting off all water. Crove cusing 27
and sgaln and agsin drilled and bafled ott sand and md,
fdded 21' of 6" standard pipe to casing which exteuded
to surface to ground and when rumpling was resumed

found sand risen 1n casing 19'., Sacceeded in cutting
off sand at 5' from bottoxr at quiting time.

sand did not ralse during night., CIrove casing 3'-=-to
7.' in claye. Encountered small amount of cravel which
seemed to close off part of sand, 7unped and beiled
balance of daye ~ater nearly clear. Promises to be Q.K.
Sundey.

Fumped well with bsiler, then filled in 2' of hard
crushed rocks nesumed balling after 5 P, ¥, and found
water again shut off by a new cave.

(®ork was transferred to the developemmt

of a spring some distence from there, the
development eonsisténg of blasting back
into the rock and making e basin to hold the
trickle of water).

el
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28. Owing to the fact that I had no more §" casing in
camp and the sand and mud continued to come in I con-
cluded to case with the 53" casing inside of the g",
Six feet of the bottom of the 31" has 60 - 5" per-
forations, covered with galvanized iron, slotted-
perforations 1" x 3". These perforations are held
apart by winding e coil of galvdanized wire over the
casing and over this the galvanized sheet iron rith
nearly 1000 of the slots, I cauld not clear the sand
to the bottom of the large casing so had to drive
the small casing from 71 feet, ;Succeeded In getting
down 81 feet where I found some, sand rock. :I hope
to pump with bailer to clear water, t

29, Sunday .

50. Found sand cut off and water rising to 36 feet from
bottom of well. Pumped with bailler t111 noon. iater
coming in nicely and entirely,

{(¥ork resumed on spring to glve well time.
to cave or otherwise misbehave before
finishing.)
%¥ell 648+ Dlepth of well 110 fect. Bood flow of walexn
Quality»fair,dfrom the standpolnt of the Indian for

stock purposes but not {1t for domestlic purposes, It

18 located in an open valley and much needed for stock,

well Noes 546 1s the Platero Spring and was developed.
This spring was but e trickle of water in the sandstone,
end was developed by follo.ing it beck into the rock
untlil it was certeln 411 of the water was found and then
meking a good cement lined reseryolr into which the water
was led and preserved., Lriller lller reports as follows:

"The completing and developing of Project lo. 546
known as the Flatero Spring, from a small seep in e
gandstone crevice, to a modern, up-to=-date cistern or
well, whose capacity has been increased to deliver
forth a stream of waler, approxlimately one barrel per
nhour, of excellent, clear, pure, soft watzsr, wh%ch is
conveyed from the clstern or well through an 13" pipe
to a watering trough 30 ™ wide, 12" c=zep and 1¢' in

e e - - ek A !gia S A B S R o e s e

)
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length, whose ends and one side are of stone 1laid in concrete
and whose wall and bobbom are plastered with concrete
also,

The developing of the spring, rendered it, as being
one of the most valuable water properties now possessed
by the Navajo Indlens of this setilement. Heretofore,
this spring was the only source of their water supply,
through winter and early spring months, both for domestic
and stock purposes, for several decades past. Occasionally,
during the rainy perlods (such periods at times being
few and at long intervals) the surface water was utilized
until 1t was exhausted by stock consumption and evaporation
end also at certain periods, this section of the country
has been & victim of "Drouths™ which ofter times forced
the inhabltants of the settlement to flee to the™Naveajo
Resefvation” where food for themselves end pasture for
thelr flocks and herds could be procured.

But now, since their water supply has been developed
1t stands to reason that they will e better equiped to
combat with the elements of nature in whatever form they
may make thelir future appearance, :

Proud a:d thankful owners are they, to know and
reallize that the "Breat White Father" at Fashington,
has at last come to their rescue, by sending men snd
machinery with which to develop their water resources."

The work for these Indians was completed in
February and the driller was sent to inspect the wells
put down heretofore for the Pueblos of Acoma and Lapunas,
word having been received that they were in bad shape
and many of them not working.

After they were put down they were turned over
to the custody of the government farmers, but it would
seem that they either falled to understand the necessity
of frequent inspection =znd care of heglected 1it.

ell after well visited was found to be either
entirely out of commission or 'n very bad condition,

end many of ihenm required new parts and several should

have entire new pumplng heads,
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The drilling Plg was sent on to Isleta and stored
there, and such tools and equipment as was needed was
taken with the crew to the Acoma and Laguna villages. About
fifteen of the wells were overehauled, some of them
were not entirely finisnheqd owing to the delay in getting
repair parts. Early in Yay 1t was séen tnat there would
not be sufficient funds to carry on the work to the end of
the year and a request g-s made for additional funds,
but there was none avallable, so the rig was closed ddwn
and the men laid off until July 1st.

With the new year we will finish rutiing these
wells in shape and following that w11l move op up the
Rio Grande putiing In wells for the various piver

rueblos for domestic water,
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LEUPP, ARIZOCIHA.

Buthorlty was ziven to expend the sum of 2900
on builcding some dykes at thic ploes to ~uard the Loeney
and School from [lood watzrs which come in from the south,
a portion bsing surface water from hizher lends to the
south and a portion belng overflow water from the ILittile
Colorado at extreme floods.

The work authorized was the building of two levees,

one about 1000 feet long and 5.5 fee in heisht and the

other about 3000 leet long with en aversge height of

2.4 feetQ

%

Two other dykes nseded to be repvsired and strencthe

ened, and the Agency forces combined with ours and this
work was also under cur smpsrvision.

The work concisted of the moving of 3700 cu. yds.
or carth at a total expenliture of $877.22, and the
ageney should now be well protected agalnst the floods
by the work done, There ic st111 danger of the river at
some time changing its channel znd doing further damage,
but that cannot be counted upon nor guarded egainst with

& reasonable amount of expenciture.
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The less vyou rsquire locking aiter, the more altls

ou are to siond along unc complete Tour tazlbeg
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ing strenzt: . olf, anl the streinzth
Strenct ¢ 010, ar ths stirinzth
©S can say: T i the Services is the in-
civicual empl: s AN the stren~th ol ths 2mploves
1s the Scrvice. o
I one man z20gs bad cr {ails to keep o ith the peck,
he en~th of thwe i c o Lol ere dhas
the strensth of ths pack is 12sszncc 5 -weh ncre than -
the strength of that —an. - ki
o . o
o DoING OUR BIT,
%g Af coEt of materizl :n? possible inerz-oss of the prics
gui Lo the var ~né the Jzmands for 211 Titsrial ané the
~ ) S matro . R L - -~ = 3 i " o =
_Lroor w111 ma e all vor g oars Coing 22zt more than 4t
y':'.St. - N )
Y\EQ* 3= ]"" TR Y e 2 )
;;::‘::Vd 2t the sovernrzat for aongy toocarrs on the var
tv;fluq curtcil the amouvnts availablzs for sther purposss
SLLE of ecarryin- orn the cperations of thi: cterviecs, for
€ 21 reacons havi bzsy 21 - ape hi-r ) T
cesire to carr; our ciars of TRZ war beund
c ooYur Zinre: of ths uar burds ' n
e oan oy oarr. our ctar roen, and nons
f:t{ V- G PR oour privat: rezcursss to assist
E ; cannot buy many Zibirty 3onds, Zut vo ocan do much
I strict economy in t?e vorle e oars Coiv- If b €
and bezin~ cconomicnl T R el
-, one beinz e omonicnl in labor; if vo carn repair olc ¢-
: ?fu”?L burin: nsw; 1§ o pac short cutziin tho gar ove
1 ve vork with our YoRASs as vell as vinveo {~?v e
no lost nwotions ond if t%; labh; o !
€ work b orlanin- gheal S |
an S4VS LenET 10r LYho o ~avy
NS tho e .2 .LV - C)'\/ 5
a ho we bouzht ~ors tuan uur oL v

vre re can all think of mistak:ss thn t . : 4 of
nlstakies, our nistakss and thos: of t- PR PR
Y > avoicd thzem in ths futurs ! - o7
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we enall have 1o sovi the zovernment -wir: unel of
égli:r ci monsy possibilc, Booousl our counirs niels
jobs of many of Tou will Jipind upon it
FOOL CEORT LD UTIUEFROVEL TUIIAT LAULE.
The zreat demand for foodstuiis 2vir the znior
by the war and the lack of producticn rhir: tne bat
bzen wagtc will throw a zZrsat burdir on the Univsd
roiss the f22¢ we will necd arnd ths an~unt i i1l
for us to sinc abroad to our allics to previrns thed
curinz the wor paricd, 2owill noc “u7*‘7;t
land availabls in the ontirc 23 t
are makinz availabls morce 1la tisn, =0l
larze crias recdy for woteor
12 8d¢ tat tho land is cra cuitivateld
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by him will nmcon that much oz roaisca
t2 bc uscc by him, ond that gmnll, will
fill 2 hunzrr mouth ‘'somavhc yes, or 'Som
fmerica.
On £pril 9th ths Commissioncr of Indian AiT<niys wip:sd tnis
office ns’fall"'s
"Uar situntion and wer Q"ﬁrtﬁ:: I foacd zuppli
cimancs Lvery acrefarm land on Indian roscrvn
utilized for zrovin- af ccrenls, potat:oes,
Strir {22d crops. Telazrams have Lin sint
supirintinderts ur”1““ tr;m 12 ¢~11 mritings of frrmirs
anc Indinns and urze aroréssive coopliration, It will be
JOUr part to sol to it that irr ir7ble lands withiv —our
district Aré fuenishad with wotir whirsver procticsbl. .
Confir with supcrintc auwnts ong popyr":; cl:°¢ly.“
Ench men in charze of a proj.ct 1 this “istrict woz 1 ~ti-
i< to iollow the instructions ol sl
_ Thir: is in this district sver <7,fOO acris 21 land zn In-
clon rescrvaticons undar Citch, and I nove cstimated that *rzre
w;ll € nbout 19,000 .cris of this trat vill rnTt o ocultivated
t;ls Jeare  Late fisurcs from the fi214 -5 t2 ~mount untir cul-
tivation hove not boiin reccived, but the foll-wing tabl: s thourht
> bs procticnlls corrsct. ) i
FACIZCTEY £YEN LNy Arca Cultl TEiISAtCr Troa fhat T



eticn of
csd s S ot onn
zlovation st slcp:is
of the Zuni ounto 1ns, without dirri-~tion wits the Ifollowing ro-
sults:
Plonted 5,C00 1bs of sio¢f potntocs. Eorvestoo 73,402 1bs.
rl-ntcd 4,000 1bs of sic¢d 2nts. Cut 62,043 1tz 2o 2y,
Flontcd ~bzut 200 1bs »arley. F-rvestod 1201 lbs zroin.
Flantcd in misccllancous vizecinblos, principniliy boons, PILn3,
prrsonips nd turnips, with o onumbir -I cothor varidtics
i s.aanl<r ocu~ntitics. E~rvestod 27,227 1lbs.
~1l: wrizots Inz coet of

£11 of thie cbovi wirce nctunl scn -
puttinz this In w~s ~bsat 400, e ovhluce oI tho producd wAas
% >ver 22100., ~ nst profit of ovor 1600.

: o T EGL .
Since thic 1last NZTS LITTZR scviral noew ~roointmints have bomn

mnde ta the pirmmnnt oreo.

ir Fay C. Epitzir e boern np <
structisn ~nd ~esizncd to the Cnnn 2icet. r. Spitzer
comes hers from Toxas, but is ~ c¢Hlorads mmn, ~nd hns spent th
l~st fow woors on irrigation work in Cannda, =0 is marricd ~nc
h~z ~ wifs with him ”F the proiict.

Ir. Hermon C. Tuffor hos biin nppointed -zsistont . zince r
ond 1will 127k -ut £ar tho misc.llanes r-jocts for the time
blinz. On nis ~rrival he went to Sant~ fn- zucblo Grant and
Cid o 1little work thore, ~nd curing June will ¢ ~t Loupp, Ariz.
building scmc protiction dykes for the schozl -nd ~giney ‘r.
Fuficr comes h,rv irocm Icahs,

ire G. 5. Villhoit of Gollup H. ML hos boin Cmploy cd tompo
r2irly s Assi st-nt Enzincir and sint out to o8 Sarsh Pass pva-
joet to ¢ mplote it. n: vill probnbly be thery. szvirnl months,

r. . A. Tinechistor of convir, ks becn omployed ns time-
Kiipir ~nd nssisnzd to tho Son Junn (Shipr-oek) Fivir protection

ﬁint*d Sup.rintindznt of Con-
Ys

e
2

-~
~
(9
I

:xkﬁustifn ~f ths funds f-r 211

Sréirs wirs sint ocut Junc
11 %211l rizs ~nd the ziopD
fund until Juyly 1lst.

rilling on
for the immo-
o of 211 °op-
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