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Annual Report

Fiscal year, 1917,

Ho F‘o RObinSOn, .
Sup't of Irrigation. 81143

DEPARTMENT OF THE INTERIOR
UNITED STATES INDIAN IRRIGATION SERVICE

SUPERINTENDENT OF IRRIGATION
Albuquerque, N. M., July , 1917.

Mr. W. M. Reed,

Chief Engineer,

Washington, D. C.

Sir:

I herewlth submit my-annual report for the flis-
c&l.year 1917; covering the operations in Iistrict No. 5.

THE LISTRICT.

This Uistrict, as is shown on the accompanying
map, comprises the states of Colorado, New Mexlico, the
f; northern half of Arizona, and a small part of‘Utah, and

includes the following reservations and pueblos;:

Resefvations Pueblos

Navajo : Taos
Fopl Picuris
zuni « San Juan
Supal Santa Ulara
Mescalero Apache ' ) San Ildelfonso
Jicarilla Apache ' Neambe
Southern Ute(Allotted) Tesgque
Ute Lountain ' Cochiti
‘Allotted Navajo Indians (Pueblo Bonito) Santo Domingo
Canyoncito Navajo _ _ Santa Tellpe
(and several other reservations Sandia
for which no work has ever bsen done Santa ina
lying within the bounds of thls Zia
district) ’ emez

Isleta

Laguna

Acoma

The combined area of these reservations and grants
amounts to 14,166,041 and the population-is about 36,00 0.
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NAVAJO-I"ARSH PASS.

The Ifarsh pass project is a small dne in the
Navajo Reservation north of the Black Mountain dlstrict.
ﬁ%is point 1s 90 miles north of Tuba or about 180 miles
r'from Flagstaff; 170 miles northwest from Gallup and 130

miles due west from Farmington, New #exico. The elevation

1s about 6000 feet and the average annual rainfall is from

seven to eight inches,
4t this point a small boarding school i1s lbdcated.

The surrounding country is well populated by Navajos.

| The project is to divert water from Lagune Creek,

which has a normal flow of from six to ten second feet

’
and.iflood flow of considerable magnitude.

| The water 1s to be diverted from this creek by the

Iconstruction of a rock filled.crib dam and the water is
carried a couple of miles to an 01d lake bed, which by the
bullding of a small earthen dam will form a storage and
equalization reservoir. The water then drops into a natural

; channel and is diverted some distance below into a ditch

some three miles long, covering approximately 500 acres.

If the water supprly warrants it, this can be extended at
small cost to cover 1000 acres of land.

Al thé beginning of the present fiscal year the
project was nearly completed. The canal was practically

all excavated, most of the structures were in, the ecrib

CV-6417-201 NNO12781
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§;3 for the diversion dam had been extended entirely across

¥ the stream, and a small amount of the rock £1illing placed.

‘ In July there was a large flood that came down the stream

{ / " in the night, caused by rainfall in the upper part of

‘ N © the watershed, no sign of which was seen at the project.
Aboﬁg one-half of the crll, not teing weighted with rock,

‘wgs carrled out end a considerable pbrtion of the material
logt although much of it was salvaged after the water'
went down. iWork was continued on the minor structures

and on the inlet to the canal during July and August.

Assistent Engineer Donald M. Baker was in charge

e e R R T e e

and had submitted his resignation at an earlier date, re-
?) questing to be relleved July first, but stated that he would

stay untll relieved by the new appointee, if the relief

came within a reasonable time. As 1t seemed fmpossible
for the Civil Service Commissioﬁ to £ill this position,
PR ' aBout the 20th of September Mr. Béker left the project,
mailing his formal resignation aﬁd was out of the state

before the resignation was received here.

As the weather conditions are very severe during
~a part of the winter no effort was made ﬁo reopen the work
untll this spring, expecting that in the me ntime an
aSsistanﬂ éngineer would be appointed to continue the
work. There having been ﬁo appolintment made by the first
of May, I hired an engineer by the day and took him up

there the l4th.
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It was found that when Mr. Baker left he had not
stored the‘ tools and supplies hefore his departure, but
hed left them scattered up and down the work and a sood
many of the tools and some material hadd been stolen or
lost during this time. }

iThe man appointed was Mr. G. S. Willhoite. He
commenced work by clearing out the wrecked portion of the

dam and securing material in the shape of rock and logs

‘for its completion. Cuing to the scarcity of labor

only a small force could be secured and practically nag
teams until, almost the end of the riscal year.
Such material and supplies as are nesded to co

the work have been ordered and it is hoped to finish %
nop ‘

roject during the present summer.
o

. :
Authority was glven Tor the subdivision of the

land under ditch into ten acre tracts and a portion of

this work was complsted before lir. Baker left and the '

balance will be completed and = plat will be filed wibtm- .

the Indian Office by the time the project is completed.

(28-6) 020VL YN
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Eg : UNDER GROUND WATER DEVELOPMENT.
1 :

E

f% The area covered by the Navajo and Hopi Res-

? B ervations, while not an absolute desert is an arid region,
T most of the country having a very scanty reinfall, which
.is very lrregularly distributed throughout £he year,

The greater part is of a char-cter on which the
average white man would be unable to more than exist,
s ’althoﬁgh the Indian population from Qenérations of

<

living here, mansges not only to make a precarious

¢ living, but in many instances what would be considered
a competency by the white man.

P While the rainfall is very scanty 1t is still 1

sufficient to bring to maturity grass and other vegeta- ;

tion in most parts of this country, forming\good grazing

lands at certain times in the year. ‘
Not withstanding the fact that the feed conditions

are falr for grazing, the size of the flocks and herds

=

of the Indians have been 1imited heretofore from the

fact that the water supply has ‘been insufficlent and

there are great tracts of land where no surface water

f
exigts, other than an occaslonal small spring or seep

or in temporary water holes following storms. In other

ds the liggt of the size of the flocks and herds is

he existance or non-existance of a water supply,

"because of this that the Indian Service

NN012784



has been endeavofing for the past six or seven years
to lncrease the wate suppiy of thése reservations.
- Water is desired in this country-both for stock ralsing
and lrrigation though mot much attention is ‘glven to
o developing underground water for the latter purpose.
The proper water supply for a grazing country W
involves not a few largse supplies bﬁt many 8small ones;
not an increase in quantity where water now exists, but
a modérate supply at various points where at present
it 1s not found, and the poiﬁts where water is needed

; i1s where advantage may be taken of the grazing areas

of the reservation.

" In.considering the development of water in new
places it must be borne in mind that foo greal a gquanti-
ty of water at any one place when there is a scarcity

at others will have a tendency to cause that part of the
range to be 5ver stockedfdnd as at no place is the

grass and natural feed very 1uxuribus mere harm than

good may bes done, by the overgrazing and the stock

ki

trampling out the grass.
Stock raising,.espécially the raising of sheep,

on these reservations has proved the salvation of the

Indians. They are natural herdsmen and for a number

of years their flocks have increased to sbout the

maximum figure that the natural water would supply,

although the 1imit of grazing has not nearly been

reached. The natural increase of the flocks would

NN012785
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reach a maximum polnt, then there would be =2 season

of drouth and the mortality would be very great re-

ducing the flocks to that number that could exist on

the water supply.

Under Ground Water Development in this District

can best be considered by dividing it into five headings:

Deep Well Drilling(Exploring for Artesian Jater.)
Shallow Tell irilling( to 300 ft.) Navajo.

iiell Maintenance.

Spring Development.

Shallow Wells, Fueblo.

.
.
-
.
.

N~
[S2 A0 SN A A
— S e e s

The Office is familiar with the first efforts
in developing artesian water where a well over 1300
o feet wadﬁdé?aled at Keams Canyon, in order to determine
L4 whether it was possible to secure artesian water at
any point south of the Black Mountain country. The triai
resulted in failure and on the advice of the geologists
. the rig was .transferred to the Cholska Valley; a well
' put down at ‘the head of that valley some nine miles
east :of Tohatchi and about'twenty-fi\x}é miles north of
Gallup. Artesian water was found at about 1000 feet
and just below 1100 feet the flow was increased to
6500 gallons an houtr. This proved conclusively that
artesian watef‘could be found in this valley, but the
Indian 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;

[4))

but to develop water at the shallowsr deepths, securing

NNO12787
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értesianlwater if possible but if flowing wells could"
not be made to follow the plan of putting in pumps
and windmills as isgs ddne in other parts of the reservation.
The rig was moved north and east and good artesianr
flows have been developed at‘depths varying from 205 to
about 500 feet. Other details will be glven of these
wells at another pars of this report.
Two well rigs have been operated throughout

the year putting in the shallow wells; one of them has

“been operating along the north and northeast side of

the Black Mountains and in what is known as the Kayenta
country; the other one, at the beginning of the year
was working in the lower Cﬁin Lee walley in the vicinity
~of Round Rock, but early in the year was moved to a
point just within the border of the Hopl Reservation,
but on lanq>entire1y‘ocqupied by the Mavajo, lying south
and southwest of the Biack Mountains. It has been work-
~ing west in the valleys coming down fyvom this high ground
“during the year. An ;nspection of the map accompanying
this will show the lbcation of the wvarious wells.put
down during the past year as well as those put down in‘
former years.

The Indians are very ansious to have the well
work extended as fast as possible, and in most sections

theyv are cooperating with this service in every wa
Y &
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possible; are furnishing teams to help in moving the
rig, haﬁling wood and water and doing othér work of a

like nature without 6harge as they feel that they will

be benefited to such an extent that they are willing

to donate time and labor in helping the work aléng.

Well mainten:nce is under the charge of Fore-
man Womack and the actual work and inspection is done
by men under him,

A camp is maintalned at Chin Lee and from this
all the wells in the Navajo country are visited at fre-
quent intervals - - in order to oil these windmllls and
attend to all mimop repalrs, that may be necessary to
wiﬁdmills, pumps, troughs and tanks. Polacca 1s the
headquarters for the Hopl inspection- and malintenance.

This maintenance work is absolutely necessary
for any country and doubly so where the wind éa?ries'

a great deal of sand énd dust and the atmosphere 1s so
extreme}y dry. Unless the windmlills are regularly

oiled the bearings soon cut out. Owing to this necessity
for frequent olling we have been installing a new type

of mill, which is known as the auto oilled mill, in which
all of the gearing and working parts of the mill are

incf%%éd in one dust proof case, which contains a ressr-

voir filled with oll and all of the working parts are
automatically lubricated in a manner similar to the oil

distribution in an automobile. It 1s only necessary

T
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to fill thié 01l reservoir once or twice a year. VWhile
the cost ofuthis ﬁill is somevwhat greater than that of
ippe_open type the difference -in the cost will more than
be offseﬂ'iﬁ one year's operation and maintenance.

The oiling.of the mills is only a small part of
the care, however, With a well developed in the £ine
material encountered in thisicountry the pump leather and
valve last but a short time, in some wells only a few weeks.
Then the pump rod must be pulled and.a new leather in-
serted, at other times wells that are pumplng consid-
erable sand are fréquently badly damaged during periods
of calm when the Wihdmills do not run and sand settles on
top of the valve in sufficient guantities to weigh it
down or even to £ill the cylinder and when the windmill
agéin begins to burn the valve is immovable resulting in
the breaking of the pump rod or the mrecking of the
cylinder connectlon. A report is sent in for each well
visited with a memorandum of the work done, from which
we keep track of the WQrk and the costs, A

In the well drilling we have had much bbouble
in developing a sufficient quantity of water at many
points when it 1s found in sandstone owing to the fine
sature of the sandstone and the slow movement of the water.

« Experiments have been made during the past year

in shooting the wells with very gratifying results. In

drilling one of the wells with Rig Wo. 4 a fairly good

NNO12792



strata of water bearing sandstone was encountered but

the water came in 80 slowly that with the sand bailler

at work the entire amount of the floﬁ would be bailed

out by lowering the bucket twice. This well we shot with
a small charge of ordinary 40 per cent dynamite end arter
cleaning it‘out the flow had increased to such an extent
that 1t was impossibie to pump it dry with a pugp and

it ?s proposed hereafter to shoot all the wells developed
in sandstone, that are of this character.

The wells with the artesian flow are also devel-
oped in rather fine rock and we are going to fry the
expsriment of shooting the last one put down, belisving
that the flow can be materially incrsased in that manner.

In the report of Foreman wWomack Tor the month
of June just received he makes some general statements
which éover conditlons -very clearly and I will quote
him to some extent that y&u may get thé viewpoint of ithe
maﬁ in the fielq.

"The work in the Mogul Reservation is confined
to the development of water for domestic and stock
use, by developing springs, making surface water
reservolrs, drilling wells (50 to 300 feet deep)
erecting windmills, tanks, troughs, etc.

Owing to the fact that we have increased
" the water supply the loki Indlans have increase
the sheep and cattle to such an extent that we
cannot keep pace with the demand for more watere
range, notwithstanding they have three or four
imes as much range as the

: : in the ca
sheep business and are amking use of all the wate

that has been developed. Many of them have in-

*

TR T BT
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Lo o creased their herds three, and in some cases,
 J : four hundred per cénfi in the last Tive years.
This progress may Le cxpected to conbtinue if water
can be developed in more of ths outlylng country.
In years past the Indian did not care to have many
sheep as he was forced to lose them the first dry
year as there were no wells or permanent water,
" and naturally the sheep would die off to a number
that could -live on the amount of water remaining.
' - But now, with wells, we have developed water that
is not affected by the drouth and they can see
vhere i1t 1s possible to ralse large numbers. A4lso
.we have confined the water in troughs where it can
be clean and not sgo many die from drinking stale
o sat<r. Many of the Yokl Indians are cbandoning
. : - the village and moving out to the windmlills where
ﬁ there is an abundance of water, living there with
{ : . their stock instead of driving them 1into the village
i : at night. v
] ) We have drilled many wells in the part of the
loki Reservation inhabited by the Navajos and
developed slx good wells which has developed a
large area of excellent grazing country. This
, will add to the avallable grazing about 30 per cent
' and will take care of thousands of sheep and cattle.
A ' The above country was almost without water. If
we get a good flow of water in the Cedar Ridge
Country, which is the next move with Well Rig No. 4,
we will add a large country to the west dlde of
the Yoki Reservation and the east part of the
Western Navajo Reservation.

Nava jo Reservation.

We have kept in a repair 21l the wells on

the Navajo Reservation and maintained a good

: supply of water. One string of wells on this
reservation is 150 miles long and other strings
leading off from thils string make a distanoe to
travel to take care of them about 350 miles and
this is covered once a month for the reason that
if one of the wells falls it 1Is necessary to move
21l the stock to another well as the herds are in
the most cases so large that they cennot find suf-
ficient amount of water at the springs.

: The Indians realize that they have a perma-
nent supply of water and are giving their attention
to the stock business and are incbeasing the num-
ber 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 establishing homes as they

CV-6417-201 NNO12794



; -can depend on the water supply and do not have
- to move the herds as they did in the past when
they were compelled to go great distances to per=
. S manent water.

' When you realize that one of the wells
drilled by Rig No. 4 will flow twice as much water
as the combined flow of all the springs in the
Nava jo and M ki Reservations you can appreclate
what the wells have done to water the reservation
and how 1little permanent water there was on the
reservation.”

.,
(
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An area of 40 square miles is
often tributary to one of the
wells dug in the Navajo land.
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the amount of permanent water, in the past when a drouth
would come and the springs dry up the stoeck was forced
to die off to the number that could live on that amount\
of water.
hile the sprinvo are becow1ng of less importance
as compared with the wells, they will furnieh a small
| - permanent supply of water and do not require expensive
. » labor. Also Deop1° looking at the map would get an idea
{ ‘ that 1f the springs wsre developed that there would be -
all the water that the range required.. This is in no
way true, as many of the springs that are marked on thse
map are mere seeps and do not flow one gallon per hour,
and there are others that if developed and concerved will
water all the -stock that will be able to travel 1o it.
Also many of the springs are in sandhills and
as soon as they flow out of the close or impervious forma-
tion tnﬂy are at once lost by seepage. In sonfe cnses the
seepage 1s equal 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 excavating back to solid Jornatlon
and all seepage cut off and piped to a concrete reservolr
where there«is only the evaporation and no seepage.”

To further show the interest of the Indian in
this work I will guote a letter from one of the Indians :

working for the Service on the Spring and Well Devel- !

opment. ithen 1t is remembered 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

poiht of resisting by force any tampering with the spring,
# ' | phe change wrought by careful handling of them and the
situation is little short of marvelous, md the improv=-
ment in the condition of the Indian, the increased flocks,

the moving down from the mesa of many is almost if not

as great; The letter is as follows:

CV-6417-201 NNO12798
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”

Polacca, Arizona, Feb. 22, 1917,
BITI‘O HO Rl RObil’lSOl’l. ' ° ™

Dear Sir:

I am here droping you these few 1ines to
notify you of what the Indians 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-

gﬁther and told me to wrilte to your of fice people about it

d they have select thelr men to Iwok after the wells and
spring work and are all willing to help what ever help we
need and they all said that thﬁy all have organlzed a worke-
ing party and will be willing to help and they have asked
for these -things to be furnlsghed so that they can use them
in building reservoirs and they sald they are going to pull
you people and have more wells dug south of Big Burrow .
spring as they sald they needed wells down 1n that section of
the country but as the well rig is slow comming through they
said for you people to please send 6 plows € scrapers to be
used in bullding their reservors, they are well Dlvased and
willingly came over tOgether to listen to what I had to say
and I told them that we were suppose to help alon~ with the

. work and to help ourselves for 1 told them every one has got

some stock to look after and they sald for you people please

help: tham out, for they all claim that the reason the Indlans

do not all have stock and they just look up to the men who
has got more cattle to think about the wells and SGrlngs

but they sald that they will all get together and work to
gether and help you people and they themselves for they sald
they want the springs filxed and more wells dug. And they
are going to all get together and work togsther so thsy sald
it will be easier for them "> to have more wells.

Wel% 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. #ell I will close my writing.

I remain your friend
Nelson FPolacca.

All the Indians are very much pleased and are thankful
for the wells and all are well organigzed now every ¥lllage
has its 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 ask 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.

NNO12799
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The progress in’ the spring work 1s beéest shown

; -‘?~~, | by the List of Springs, Hopi Resefvation, which is
| added to this report as a supplemgént. A list of all
o% the known springs on this reservation has been pre-
pared, and a statement made concerning the development
| . " or such other information as may be needed. <1t has in-
| volved considerable labor and is the result of several

years' work and observation.

Bridal vell Falls.
. Havasu Canon Ariz.

CV-6417-201
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WELL DRILLING.

Rlg No. 1. During the year this rig has worked

on four well, drllling 1780 feet of hole and bringing

in four good artesian wellé.

. #e1l No. 115 was began before the first of the
year, 1ls 530 feet deep of which 295 feet has been drilled
since July 1st and has a flow of 900 gallons per hour. |

Well No. 117 has a depth of 550 feet and flows
2000 gallons per hour.

Well No. 118 has depth of 555 feet with a flow of
1025 gallons per hour.
’ Well No. 119 is 380 feet deep, and is flowing
1200 gallons per hour, and it is intended to shoot it
and see 1f the flow caunnot be increased. It is not quite

\ | finished, but it is probable no more dirlling will be done

on it.

The costs of operating the rig and of each well will

be shown on the cost data sheets accompanying this.

Rig No. 3. 'This rig and No. 4 are twin rigs
and working in a simllar country. This rig has not made
as good a showing as have the other two in the Navajo

country. The total depth drilled is 1233 feet and the

number of wells, 7.

Well No. 554;,degth 304' discharge 350 gﬁls per hr. Good w%ter
f

No. 355, 126" " 400

No. 356, " - 60! n 500 " n " 1 "
No. 857, " 151" " 140 " t " " "
No. 358, " 212 " 600 " nooon it it
No. 352, " 204 n 300 " it i i a

¥o. 360, " 136 rot finished.
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Well Ng.
Ho.

I‘Ih .

o,

., No.
Mg e

I‘I@,o

No.

Ko.

No.

No.

446,
447,
448,
449,

450,

451,
452,
454,

457,
458,

deﬁth

"

n

Rig NMo. 4. This rig has put down 13 wells, and

72!
85"
124!
384!
142!
116"
95"
100!

[~ ]

118!

284"

180"
76!

drilled a total depth of 1871 feet, and in addition to this
made one move early in the season of over 100 miles.

The following is the record:

discharge 240 gals per hr.

Dry hols.
i 200 gals per hr.
n 6 OO 1t n " ..
not developed. Dgy hole.
f 141 it
Discharge 28 gals " ™
" not developed. non
Wot developed, very little water.
Discharge 600 gals perhaps

Reported as good well
No report on flow.
teported as. good well.
No report on flow.
Reported as good well.
No report on flow.

not finished.

Wells Nos. 456 and 347 were both shot and developed fine

report was made on the gallons per hour.

The work done during the year by the three rigs
has been diagramed and a study will prove of intersst,
showing as it does the work of drilling by days, and the

progress of sach crew from day to day.

wells with more water than the pumps can handle, bubt no

[
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#ell Rig No. 5.

Because the condltions under which this rig has bee
working and the nature of the work done it has not been
included in a cemparative statement with the other thrse
outflts.

At the beginning of the year the rig was directed

to proceed to what 1s known as Canyoncito, a settlement

of Navajos who live on the southeast slppes of Mount

Taylor, far from thelr kindred, and under the jurisdiction

of the Superintendent in charge of the Pueblo Indians,

and classed with them in administration.
iThe gsectlion occupied by them 1s almost inaccess-
® ible and ver& dry. The first move was to build a road
over which the rig could be moved. In this the Indiéns
did much of, the work without any compensation.
The first well put down, No. 543, was in a deep
canon, with but a poor wind'exposure, at an elevation of |

b | about 7000 feet, but with no water within seven miles

1 -k_ and greably needed, In fact in the whole settlement
there was but one well and one spring which was in such !
condition that 1t gave but 1llttle water.

The conditions in here were very unfavorable for the
development of any water. ‘hat was found was of very poor
gquality, most of it alkali, and the formition which held |

N the water was without exception In 2. quick sand or soft

muck very hard to control and [ifficult to develop the

water in after it was found.

CV-6417-201 NNO12804
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Four wells were put down and the one spring

eveloped as follows:

ell 543,

fell 544.

mented off at 60

Guality of

Dgpth 57% feet, quality of water only fair.
AT 50 feet struck water bearing soft silt,
from which 1t was difficult to separate the
water., After pumping with the bailer well

began to cave and it became necessary

to f11l hole with crushed Pock as fast
~as 1t caved, to a depth of 58ft. After
cave was filled the casing was driven
through the rock. After screened casing
was placed, water cleared after 4 hours
pumping. Discharge 200 gals. per hour.

Depth drilled 101 ft., afterwards ce-

feet as the water was unfit for use.

sater:

"Good, soft water was encountered at 31 ft.,

but the quantity was insuffilcient to war-
rent the erection of a windmill; so & hand
pump was installed, making the water at
this level, akallable for immediate use,
for domestic purposes; and the Indians of
the settlement being so well pleased with
the cuality of this water, have selected
this location for a future day school, and
through their anxiety for its creation, on
December &th, 1916, lir. Platero and his
helpers began sinking an undergroung
storage cistern, adjacent to Well Wo. 544,
with hopes of incresasing the volume in

the drilled well, they sank through sand
rock to 27 feet, from which level, myself
and helpers sank the remainder to 84 feet,
and tapping the drilled well, which is 3
‘feet distant from the under;round storage
cistern; this development has greatly in-
creased the water volume, so that a wind-
mill was erected on the drilled well, and
the hand pump with a 12" ball valve cylin-
der attached to a 2" galv. pipe, standard
iron pump head on a platform was installed
on the dug well or cistern, and same hav-
Ing been covered by laying 4 iron cross
Joists over the opening at 4' below the
surface on bed-rock covered same, with

NNO12805
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sheet iron and flat rock grouted in
cement an epening 18" x 30" walled with
‘rock layed in cement to the surface to
exclude rats and snekes which are very
numerous in this section of the country.
The dug well or elstern was lastly covered
with 2" lumber on which the hand pump is
set. The Indians of this settlement are
now eagerly looking forward to a time,
when the creation of a Day School will
take place, same of which has been an
urgent necessity for many years past.”

Well 545{ Depth drilled 85 feet, amount developed

all that a 2" cylinder can »ump.

" This well gave great trouble in its development

and it would have been abandoned but for the fact that

, the locatlions was a central one and 1t seemed almost ab-

" solutely imperative to make a well here if possible.

The formation where this well 4% located was evidant-
ly an 01d lake bed in the bed of a canon which has been r111-
ed.with silt and drift sand to water level and which has

been covered with adobe at a later date.. To give an 1dea

‘of the difficulty in developing a well here the following

excerpt 1s made from the daily log of the driller:

3. Drove casing 3' and bailed sand.

4, Balled sand. Succeeded in removing sand to 66" from
surface. Sand ralsing as much as fifteen feet in cas-
ing. Sand coarser and water more asbundant.

5. Succeeded in driving dasing'B%' deeper which cuts off
guciksand. Casing resting on heavy blue clay.

6. Mud rose in casing 9' during the night. After balling
same to bottom of casing at 72' or one foot helow cas-
ing sand and mud again rose 15' in casing. Succeeded
in bailing this out after which filled the dasin% with
2 feet of hard crushed rock. Drew casing back 6" and
bailed balance of day. #ater beginning to clear.

7. Found 35' of water standing in casing in thé morning.
After pumping with bailer two hours, sand again caved
and cut off all water. This was drilled and balled out
to bottom of casing when water again came in. After

CV-6417-201
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16.
11.

C12.

13.

14.

15,
16.
17.

18,

19.

20.
21,

22.

23,

balling this water (4 gallons per minute), t111 nearly
clear it again caved and shut off the water, and re-

are cquite discouraging.
sunday.

‘peated this three times during the afternoon. Indications

Found 34 feet of water in well in morning; sand had risen

only & ft. DPumped out sand, mud and water for 2% nrs.
WJell did not cave during day. Worked on perforated
gereen balance of day.

Rain the entire day. 7Yorked on screen &tce.

Rain all day. Between showers well agaln bailed. Find
san@ again rose in casing and shut off water. Placed
gcreen in well which failed to hold sand back. ‘
Made fishing tool for drawing screen back but found
culcksand held same so tight that it conld not be
withdrawn by engine. Drilled olit bottom of screen and
again started water, but less In quantity.

Rain all day.

Rain until noon. Tound quicksand had risen 2!

.
4 I
in 00 -

ing. DUrilled this out to 69' from surface, there being

only a small amount of water.

Sunday. .
liade general repairs to drilling rig and wagons.
Drilled and balled all day trying to clear casing and
to start water which was cut off by sand cave.
Succeeded in starting water and continued ballling sand.
Prospects for clearing water promising.

alled sand til1l1 2 P. M. water nearly clear when well
again caved shutting off all water. Drove casing 2'

and again and again drilled and bailed out sand and mud. ;

Added 21' of 6" standard pipe to casing which extended
to surface to ground and when pumping was resumed
found sand risen in casing 19'. Succeeded in cutting
off sand at 5' from bottom at cuiting time.
Sand did not ralse during night. Drove casing 3'--to
&' in clay. Encountered small amount of gravel which
seemed to clogse off part of sand. TIFumped and bailed
balance of day. “ater nearly clear. Promises to be D.
Sunday. :
Pumped well with bailer, then filled in 2' of hard
crushed rock. Resumed bailing after & P. M. and found
water again shut off by a new cave.

(Work was transferred to the developemnt

of a spring some distance from there, the
development eonsisténg of blasting back

into the rock and making a basin to hold the
trickle of water).

K.

CV-6417-201
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Owlng to the f£act that I had no more 6" casing in
camp end the sand and mud continued to‘'come in I con-
cluded to case with the 35" casing inside of.the 6",
Six feet of the bottom of the 33" has 60 - " per-
forations, covered with galvanized iron, slotted
perforations 1" x 4#". These perforations are held
apart by winding a coll of galvanized wire over the
caslng and over this the galvanized sheet iron with
nearly 1000 of the slots. I c¢cduld 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. '

29. Sunday.

30. Found samd cut off and water rising to 36 feel from
bottom of well. Pumped with bailer till noon. water
comling in nicely and entirely.

(Fork resumed on spring to gi
to cave or otherwise misbeshave be
finishing.)
Well 54%. Depth of well 110 fest. Bood flow of waten
Quality fair, from the standpoint of the Indian for
stock purposes but not fit for domestic purposes. It

is located in an open valley and much needed for stock.

Well No. 546 1s the Platero_spring Qnd was developed.
This spring was but a trickle of water in ths sandstone,
and was developed by following 1t back into the rock
until 1t was certain all of the water was foﬁnd and thenl
making a good cement lined resérgoir into which the water
was led and preserved. Driller Miller reports as follows:

"The completing and developing of Project No. 546
known as the Platero Spring, from a small seep in a
gsandssone crevice, to a modern, up-to-date cistern or
well, whose capacity has been Increased to deliver
forth a stream of water, approximately one barrel ver
hour, of excellent, clear, pure, soft water, which 1s
conveyed from the cistern or well through an 13" pive
to a watering trough 30 ™ wide, 12" deep and 1&' in

NNO012808



CV-6417-201

T e ——

length, whose ends and one side are of stone laid in concrete
and whose wall and bobbom are plastered with concrete
also.
The developihg of the spring, rendered it, as being

e of the most valuable water properties now possessed g
v the Navajo Indians of this settlement. Heretofore, i
his spring was the only source of their water supply,
through winter and early spring months, both for domsstic
and stock purposes, for several decades past. Occasionally,
during the railny 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
and also at certaln periods, this section of the country
has been a victim of "Drouths" which ofter times forced
the inhablitants of the settlement to flee to the"Navajo

. Resefvation" where food for themselves and pasture for

thelr flocks and herds could be procured.

.But now, since thelr water supply has been developed
it stands to reason thot they will be better squiped to
combat with thé elements of nature 1n whatever form they
may make their future -appearance.

Proud and thankful owners are they, to know and
realize that the "Breat White Father" at Washington,
has at last come to their rescue," by sending men and
machinery with which to develop their water resources."

The work for these Indlans was completed in
Febrvary and the driller was sent to inspect the wells

put down heretofore for the Pueblos of Acoma and Lapgunas,

word having‘beén recelved that they wszre in bad shape

and many of them not working.

After they were put doﬁn they were turned over
to the custody of the government farmers, but it would
seem that they either failed to understand the necessity
of frequent insvection and care @gf heglected it.

Jell after well visited was found to be either
entirely out of commission or in very bad condition,
and many of them required new parts and several should

have entire new pumping heads.

NNO012809



length, whose ends and one side are of stone lald in concrete
and whose wall and bobbom are plastered with concrete
also.

The developihg of the spring, rendered 1t, as belng
e of the most valuabhle water properties now possessed .
y the Navajo Indlens of this settlement. Heretofore, j
his spring was the only source of thelr water supply,
through winter and early spring months, both for domestic
and stock purposes, for several decades past. Occasionally,
~ ; : during the rainy periods (such periods at times being
few and at long intervals) the surface water was utilized
until 1t was exhausted by stock consumption and evaporation
and also at certain perilods, this section of the country .
has been a vietim of "Drouths" which ofter times forced
the inhabitants of the settlement to flee to theMNavajo
_Resefvation" where food for themselves and pasture for
their flocks and herds could be procured.

-But now, since their water supply has been developed
it stands to reason thaot they will be better equiped to
combat with thé elements of nature in whatever form they
may make thelr future appearance.

Proud and thankful owners are they, to know and

realize that the "Breat White Father" at Washington,

P has at last come to their rescue,' by sending men and
® machinery with which to develop their water resources,"

The work for these Indiang was completed in

[0

'{ February and the driller was sent to inspect the wells

put down heretofore for the Pueblos of Acoma and Lapgunas,

word having'beén recelved that they wsre 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 failed to understand the necessity
; ' of frequent insvection and care of heglected 1t.

Well after well visited was found to be either
entirely out of comnlssion or in very bad condition,
ﬁnd many ofthém required new parts and several should

have entire new pumpling heads.

———
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length, whose ends and one side are of stone lald in concrete
and whose wall and bobbom are plastered with concrete
also.
The developihg of the spring, rendered it, as being !
e of the most valuable water properties now possessed i
vy the Navajo Indlans of this settlement. Heretofore, ‘
his spring was the only source of thelir water supply,
through winter and early spring months, both for domestic
, and stock purposes, for several decades past. Occasionally,
~ - during the rainy periods (such periods at times being
‘ few and at long intervals) the surface water was utilized
until it was exhausted by stock consumption and evaporation
and also at certain periods, this section of the country
has been a vietim of "Drouths" which ofter times forced
the inhabitants of the settlement to flee to the™Vavajo
. Resefvation" where food for themselves and pasture for
thelr flocks and herds could be procured.
-But now, since thelr water supply has been developed
it stands to reason that they will be better equiped to
combat with thé elements of nature in whatever form they
may make their future -appearance.
Proud ard thankful owners are they, to know and
realize that the "Breat White Father" at Washington,
o hag at last come to thelr rescue,” by sending men and
® 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'beén recelved that they wesre 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 elther failed to understand the necessity

of frequent insvection and care ¢f heglected 1it.

WJell after well visited was found to be ejther

entirely out of commission or In very bad condition,

and many of them required new parts and several should

have entire new pumping heads.
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length, whose ends and one side are of stone lald in concrete
and whose wall and bobbom are plastered with concrete
also.
The developihg of the spring, rendered 1t, as being !
e of the most valuable water properties now possessed |
y the Navajo Indians of this settlement. eretofore, i
his spring was the only source of thelr water supply,
through winter and early spring months, both for domestlc
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 it was exhausted by stock consumption and evaporation
and also at certain perlods, this section of the country
has been a victim of "Drouths" which ofter times forced
the inhabitants of the settlement to flee to theMfavajo
_Resefvation" where food for themselves and pasture for
their flocks and herds could be procured.
-But now, since thelr water supply has been developed
it stands to reason thet they will be better equiped to
combat with the elements of nature in whatever form they
may make thelr future -appearance.
Proud and thankful owners are they, to know and
realize that the "Breat White Father" at Washington,
. has at last come to thelr rescue,' by sending men and
g ) : machinery with which to develop their water resources."

The wofk 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 Lagunas,

word having‘beén recelved that they wzre 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 elther failed to understand the necessity

of frequent inspectlion and care gf heglected it.

Well after well visited was found to be elither

and many of them required new parts and several should

have entire new pumping heads.
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length, whose ends and one side are of stone lald in concrete
and whose wall and botbom are plastered with concrete
also.

The developihg of the spring, rendered it, as being i
e of the most valuable water properties now possessed i
the Navajo Indians of this settlement. Heretofore, ‘
his spring was the only source of thelr water supply,
through winter and early spring months, both for domestic
and stock purposes, for several decades past. Occaslionally,
N : during the rainy periods (such periods at times being
few and at long intervals) the surface water was utilized
until 1t was exhausted by stock consumption and evaporation
and also at certaln perlods, this sectlion of the country
has been a victim of "Drouths" which ofter times forced
the inhabitants of the settlement to flee to the"Navajo
. Resefvation" where food for themselves and pasture for
their flocks and herds could be procured.
-But now, since thelr water supply has been developed
1t stands to reason thot they will e better equiped to
combat with the elements of nature in whatever form they
may make their future -appearance.
Proud avd thankful owners are they, to know and
realize that the "Breat White Father” at Washington,
. has at last come to thelr rescue,' by sending men and
P machinery with which to develop their water resources."

The work for these Indlans was completed in

February and the driller was sent to inspect the wells

put down heretofore for the Pueblos Qf Acoma and Lapgunas,
word having_beén recelved that they wsre 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 failed to understand the necessity
of frequent insvectlion and care of heglected 1it.

Well after weil visited was found to be either
| entirely out of comm;ssion or in very bad condition,

and many of them required new parts and several should

have entire new pumplng heads.
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length, whose ends and one side are of stone lald in concrete
and whose wall and bobbom are plastered with concrete
also.
The developihg of the spring, rendered it, as belng |
e of the most valuable water properties now possessed |
v the Navajo Indlians of this settlement. Heretofore, i
z his spring was the only source of thelr water supply,
i through winter and early spring months, both for domestlc
{ and stock purposes, for several decades past. Occasionally,
N : during the rainy perlods (such periods at times being
' few and at long intervals) the surfaece water was utilized
until 1t was exhausted by stock consumption and evaporation
[ and also at certain periods, this section of the country
has been a victim of "Drouths" which ofter times forced
the inhabltants of the settlement to flee to the"Navajo
_Resefvation" where food for themselves and pasture for
their flocks and herds could be procured.
~But now, since their water supply has been developed
it stands to reason thot they will be better equiped to
combat with thé elements of nature in whatever form they
may make thelr future appearance.
Proud and thankful owners are they, to know and
realize that the "Breat White Father" at Washington,
. has at last come to thelr rescue,® by sending men and
® machinery with which to develop their water resources."

The wofk for these Indians was completed 1in

February and the driller was sent to inspect the wells

put down heretofore for the Pueblos Qf Acoma and Lapgunas,
word having‘beén recelved that they wsre in bad shaps
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 elther failed to understand the necessity
of frequent insvection and care gf heglected 1t.

Well after well visited was found to be either

entirely out of commission or In very bad condition,

and many of them required new parts and several should

have entire new pumping heads.
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length, whose ends and one side are of stone lald in concrete
and whose wall and bobbom are plastered with concrete
also.
The developihg of the spring, rendered it, as being
e of the most valuable water properties now possessed ;
i : : y the Navajo Indians of this settlement. eretofore,
| : his spring was the only source of thelr water supply,
% ‘ through winter and early spring months, both for domestlc
, ' and stock purposes, for several decades past. Occaslonally,
N - during the rainy periods (such periods at times being
' : few and at long intervals) the surface water was utilized
until It was exhausted by stock consumptlion and evaporation
and also at certain perlods, this section of the country
has been a victim of "Drouths" which ofter times forced
the inhabitants of the settlement to flee to the™iavajo
.ResePvation" where food for themselves and pasture for
their flocks and herds could be procured.

.But now, since their water supply has been developed
it stands to reason that they will he better equiped to
combat with the elements of nature in whatever form they
may make their future -appearance.

Proud a»d thankful owners are they, to know and

realize that the "Breat White Father" at Washington,

. has at last come to thelr rescue, by sending men and
K 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 Lagunas,

word having'beén recelved that they were in bad shape

and many of them not working.

After they were put down they were turnsed over
to the custody of the government farmers, but it would
seem that they elther failed to understand the necessity

of frequent insvection and care gf heglected 1it.

Well after well visited was found to be either

entirely out of commission or In very bad condition,

and many of them required new parts and several should

have entirs new pumplng heads.
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The drilling rig was sent on to Isleta and stored
there, and such tools and equipment ags was needed was
aken with the crew to the Acoma and Laguna villages. About
ifteen of the wells were over-hauled, some of them
~ were not entirely finlshed owing to the delay in getting

repalr parts. Early in May it was seen tﬁat there would
not be .sufficient funds‘to carry on the work to the end of
the year and a requestYWas made for additional funds,
but there was none avallable, so the rig was closed ddwn
and the men lald off until July 1st.
With the new year we will finish putting these
wells in s?ape an§~following that will move on up the
Rio Graﬁde putting‘ih wells for the various rivef

»

pueblos for domestlc water, ’
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LEUPP, ARIZONA.

uthority was given to expend the sum of 900
; &, | . on bu ing some dykes at'this place to guard'the Agency
j aqd SCnool frbm.flood waters which come in from the south,
| a portion being surface water from higher lands to the

south and a portion being overflow water Trom the Tittle

Colorado at extreme floods.
The work authorized was the building of two levees,
one about 1000 feet long and 5.5 feet in'height and the ‘
other about 3000 feet long with an average height of E
2.4 feet. | | | |
. ’ Two other dykes needed to be repalred and strensth-
&) snéd, and the Agency forces combined with ours and this
| work was also undef our supervision. ' ﬁ
The work consisted of the,moving of 3700 cu. yds.

or earth at a total expenditure of $877.22, and the ;

/
agency should now be well protected against the floods
by the work done. There is still danger of the river at o

_some time changing its channel and doing further danmage,
but that cannot be counted upon nor guarded against with |

a reasonable amount of expendilture.
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T is attached to this narrative report numerOus

maps, plats, dlagrams, photogréphs and tables, most of
which have been‘referred to 1in the text as well as the

cost data sheets of the various projects, all forming a

most neceséary and important part of this report.

Very respectfully,

Ol e B
GlaaeesS

Syperintendent of Irrigation.
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