NNO012731

CV-6417-201



CV-6417-201

'Southern Ut €ﬂallotted)
Ute Mouﬂt

’ anyon01to ava o
. and several other seservations
for which no work has ever been done :
lying within the bounds of this Sente Ana
‘district). Temexz

ep
FlSGal year.
‘E. P, Robinson
Sup't of Irrigation.

8-1143
" DEPARTMENT OF THE INTERIOR
UNITED STATES INDIAN' IRRIGATION SERVICE

SUPERINTENDENT OF IRRIGATION,
Albuquerque, N. M.
, July 85th,‘1916.1
Nre We M. ﬁégd,m
Chief Eﬁgineer,

Washington, D. C.

I herewith submit my annual report for the
fiscal year 1916, covering thé operations in Distriet
No. 5. |

This District as is chown on the accompanying
mep comprises the states of Colorado, New Mexico, the
north half of Arizona and a small part of Utah, and.

includes the following reservations and pueblos:

Reservations Pueblos

Navajo
Hopi
Zunl,

Taog

Picuris

San Juan
Santa Clara
San Ildelfonso
Nambe

Tegugque
-Cochita
Santo Domingo
San Felipe
Sandis

P

ndians (Pueblo Bonito)

Zia

Islsta
Laguna
Acoma
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NAVAJO GAIJADO PROJECT.

This prcject has been the construction of a
reservoir about three miles from Ganado, Arizona, in
which the waters of the Rio Pueblo Colorado may be con-
served together with the necessary diversion gtructures
and canal znd the distributing canal. On a flat north
of the stream a small storm water lake has existed for
many years and by the construction of a dike about
3200 feet Iohg,_with}a maximum height of 22 feet, a con-
giderable qﬁant;ty of water can be impounded &nd used
for the'irrigation;bf lands along the sfream below.

Plans and esfimates were made of this ﬁroject
and Congress appropriated $60,100.00 for its construc-
tion. The plans prepared were for & diversion of the
gtream, the construction oFf the reservoir, ithe construc-
tion of the distributing ditch several miles long, the
enlarging and rebuilding of a ditch formerly owned by
J. L. Hubbell for several miles further and the extens
gion of this ditech to cover lands below the Hubbell place.
The ditech as planned was to cover something over 700
acres of land. After the preparstion of the plans
and before fhe congtruction commenced, the stream shifted

its course from where it formerly ram on rock bed to

a place in deep alluvial soil, and the channel was cut
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down some 15 feet below ite former level., This made
the diversion cost a great deal more than was antici-

pated. By ingtructions from your ofiice, the plans

were also changed providing for the construction of a
concrete head works instead of wooden.
Heaﬁy floods, both from the stream and cloud
bursts enlarged Both-the mein stream and the side drain-
age so that laréer flumes were necessary thaﬁ planned
and‘one large flume was entifely washed out after being
congtructed. From a combination of these causes, the
-money appropriated was not suificient to complete the
project.
An estimate was made Zor pompleting the

original prpject and for an exfcunsion to bring more
land under ditch. The emount necessary was included
in the Indian 4Appropriation Bill for 1916, which failed
passage. Thé construction therefore'was cloged
down during the fiscal year 1916. The only work done
was that necessary for maintenance. 4

The Indian Appropriation Bill for 1917 con-
tained an itém of $20,000.00 to complete the project
and work will commenca immediately to carry it to com-
pletion. .

During the past year water was impounded
in the reservoir to a depth of 12 feet =nd has been

furnished for purposes of irrigation as needed.

NNQ19275
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In addition to water furnished Mr., Hubbell
‘under his contract with the government, water has
been furnished to ter Indians who put in small tracts
of land.

The General Iand Ofiice has made a survey
of the lands under the ditch and sub-divided the same
into ten acre tracts for allottment to the Indians, but
no steps have been taken as yet to allot any of them.
Orders were given the caretaker that until such time
as the land was allotted, 1if any Indians desired to pﬁt

in a tract, and made & request for water, that he was

to be furnished with such water as was necessary.

A reservation has been made by the Indian

Office of approximately 270 acres of land on which it

is proposed to build a school and to use the land for
school purposes.

It is hoped to complete this project before
the end of the fiscal year.

The amount expended last year is ag shown

in detail on the accompanying cost data sheets.
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NAVAJO. RED LAYE.

In March, 1916 a request was made by
Superintendent Faquette of the Favajo Agency, request-
ing euthority to expend $1,500.00 in the repair of the

Red ILake dem, stating ﬁhat the water of the lake had

gone over the top of the dam cutting out quite & section

of the dem down to the bottom of the lake releasing all
of the stored waters. Upon instructions from the

ndian Office, Nr. Kinney was detailed to make the inves-
igation which he did, znd a report wasg submitted showing
het about 50 feet of the dike had been washed out and

ing an estimate o0f the cost of repairs.

At a later date Assistant Chief Engineer,

anck being in this part of the country, visited

‘Lake with me snd it is presumed that a further report
made by him. No instructions have been given me
rding any repair:work and I have not been advised
her Superintendent Pagquette was given authority

gke the repairs or not.
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1 Flume. At the Leupp Agency, lavajo Extension Reser-
vation, wells were put down and a pumping plant installed
several years ago. This pumping plant was supposed
to furnish water for the school grounds and a small
farm. In order to cover the school grounds, it was
necessary to carry the water some 3000 feet =nd as the
ditch line crossed some low ground it must be carried
at some elevation above the level of the ground.

;,. ‘The Agency force built an elevated ditch of earth to

carry this water but it was made so small thet it would E

not stanqé head of water =nd was continually breaking,

hence no water has ever been delivered to the gchool
ground in sufficient quantities to irrigate.

The present Supéfinténdent desired to put the

grounds under water and requested asgistance. surveys

were made and it wae decided that the level of the sup.ly

ditch should be raised two feet atove that formerly
attempted, as an embankment at thie point would furnish
proﬁection againet flood waters at the school. The
Superintendent built a high, heavy bank, snd suthority

was received from the Indien Ofiice by the Irrigation

section to furnish 3000 feet of metalic flume, which
wes laid on top of the dike. This enabled the Juperin-

tendent to furnish a full head of water at all times to

CV-6417-201 NNO012739



LEUPP SCHOOL,
On the upver level the water from the
punp flows through the flume to the
school grounds, aind ¢ the lower level
thirough & dltch to the ferm.
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the school grounds.

River Frotection.

The Little Colorado River reached
o high stage last winter and threatened to change its
charnel in such a way that it was feared that the
agency and school would be endangered. A request
wag made for assistance &nd an Engiﬁeér wag detailed
to make an examination and submit estimates. A report
was made of the condition and methods suggested for
protection. This report was forwarded to the Indian
Office and upon certain objections being raised by you
as to the plans suggested, I personally investigated
gsame later in the year.

It was found that the river had again
shifted its channel back to the 0ld position, nd it was
thought that any expense for river protection worlk at
this point would be wasted. The counstruection of two
dikes as a furthe; protection to the school from storm
water and ovérflows from the river was conesidered necessary
and this was approved by you but no authority had heen

granted by the Indian Office for such construction.

The Lakes.
About 12 miles north of Teupp Agency

there are two storm water lakes at the lower end of

NNO12741
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Oraibi Wash. It was thought that these lakes might
furnish water to irrigate a small tract of land, znd
Superintendent Janus made quite a glowing report on

the matter. An Engineer was detailed who made sur-
veys and thorough sxaminations andmit was found that the
gquantity of wate# impounded was not great and that the
lakes would not f111 up eVery year. This fact, to-
gether with the ccst of any devélopmént work at this
point caused an adverse report to be made. Por furtler

details I would refer you to this report.

NNO012742
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UNDERGROUND WATER SUPPLY. ®

The entire Navajo and Hopi Reservation is

what might be termed " desert country" . It is an
arid region. The raiﬁfall records snd the character
and distribution of plant life show aridity at the
preseht time. The geologic and archaeologic evidence
alike indicate that it has been arid for thousand of
yearg, and the geographical position, topographical
surroundings, and climate history indicates that the
eridity will contimue.  The deficient rainfall end its
unfavorable distribution throughout the year; extensive
drifting sands, a topography of canyon, mesa, and arroyo;
gdrying winds; and the elevation a2bove the sea determine |
for this region an unsatigfactory water aupply. ﬁ

Water is desired in this country both for

gtock raising and irrigation. Nater supply for a

grazing country involves not a few large supplies but
many small ones; not an increase in quantity where water

now exists, but a moderste supply where at preseht it

is not found. Water is needed where advantage ﬂay be
taken of natural feed on the regervations. But in con-
gidering this it must also be remembered that too great

a quantity of water st any one place, when there is a
scarcity at others, will have a tendency to cause the

Indians to overstock that part of the renge, for at no

NNO012749



place ig the grass and natural feed very luxurious,

and thus-do‘mora harm than good.
Stock raiéing, and'esﬁeéially the raising of
sheep on these reservations is proving the salvation
0f these Indians.
On the return of the‘Navajo from the Bosquse
Redondo at the end of their captivity in the late
'60g they were a ppor people, and comparatively few.
In the space of less than two generations since that
time they have increased three fold in number and their
flocks have increased several hundred fold. Their
great-difficultyvnow ig that their flocks are too
numerous for the natural existing water supply, and it
is to supplement this scant supply that the Indian
gservice is putting down welle for domestic and stock
water in the places where it seems possible to secure
a supply anduwhere neaded.
| It is now severai yeéfs since this work
commenced, and over extensive areas the developed
water is the only means of keeping many flocks of
sheep and & considerakle population. Cut off this
supply now, and it would mean the locs of flocikx after
flock and the ruination of many gelf supporting femiliesz.
In the Hopi country it has been the endeavor

of the Office for years to bring the people down from

CV-6417-201 NN012750



the mesa tops to live in the Valleys below. Until

now, it has seemed a hopeless endeavor, but with the
extending of the grazing areass by the drilling of wells
and the development of eprings, opening up new feeding
places too far from the village for the daily trip of
the flocks from the mesa to the feeding grounds, many

of the Indians haﬁe moved down and built at the wells
and springs, ahd by relieving the ground sround the mesa
from 'a portion of the flocks the remeining will have a
chance to increase. For years, because of the limited
ares over which they ranged theré hed been no increase.
They simply existed and held their own. This is now
changing.

Je can hest consider the underground water
development in this Distriet by dividing it irnto five
headings:

1.7 Deep well drilling.( Exploring for artesian water)
2. Shallow well drilling. ( To 300 feet deep). Navajo
5. Well Maintenance.

4., Spring Deveiopment.

5. Shallow Wells. Pueblo.

For several years the lesrge rig ( No. 1)
has been engeged in thie work, following out the cuggestions
of Prof. H. E. Gregory, the eminent geologist, who has

maede & sgpecial sﬁudy thie country. A well was put down

NN012751
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at Xeams Canyon, as Prof. Gregory had stated that a

thorough test at this‘poinf Wéuid determine whether
it was possible to secure artesian water at any point
gouth of the Black Mountain Country. After going to
8 depth of over 1300 fect, it was decided,Prof. Oregory
concurring, thet is was impracticable to secure flowing
water in this District.

The rig was then transferred to the Choiska
Valley and & well put down at the head of that Valley,
gome nine miles southeast of the Tohatchi school and some
25 milés north of Gallup.

Over a yesr waeg spent on this well, owing
to difficulties encountefed, first of large beds of
fire clay which would neither drill nor bale out with
the sand bailer, and which was finally conquered by
heuling in sand, dumping it into the well and mixing
it in with the cléy until it Waé-of a consistence that
it was workeble, second, the encountering of some ex-
tremely hard rock, so hard in fact, that in one month
of constant drilling, only 12 feet Wés made. we were
also handicapped by bad water for drilling and camp
purposes, and the fact that the best water found was
such that it was very bad for boiler use, =nd not a

month went by that it wae not necessary to work over

S S
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the boiler and put in new flues or make other repalirs
to it.

However in spite of the difficulties encounter-
ed the well was a success, in that it demonstrated that
Artesian water was to be found in the Choiska Valley,

Water was encountered a2t shallow depths, and
a flow finally reached the surface- about 50 gallone an
hour. Between 1050 and 1058 in light yellow sandstohe
another flow was struck increasing the amount to 300
gallons per hour. At 1082 another strata of the same
material was found end the flow inereased to £500 gallons
an hoﬁr, and just below 1100 feet in light grey send-
stone more water was found giving a flow of 6000 gallons
an hour. Drillin5 Was then stopped and after some days
snother measurement was made finding that the flow had
increased to 6500 gallons per hour.

The well was finished by capping it, placing
a valve to control the flow and building an iron house
to protect the well from molestation. A small constant
flow was allowed to run for stock watecr.

The rig was moved to a point about six miles
east of hefe while waiting for casing, and started to put
down & small well which was expected to equip with pump
and windmill, to furnish water for stock. To our surpise

a flowing well was developed at 205 feet. This well

CV-6417-201
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flows 500 gallons per:hour. It was equipped about

the same as the deep well.

Ag e demonstration that water is where it

is found and not whrre the surface indications would

point out, after findishing these two wells the rig was

moved down the valley to a point below the junction of
two valleys in which were found the t:o flowing wells,
end at over 300 feet we have not found water of any kind,
and the indications are not good for it now.

Under date of May 20 last, I received &

letter from the Indian Office relative to the further
deep well drilling in which it was said,

v Tt ig well understood that this was an
experiment after due preparitory precaution had been
taken, for the purpose of determining whether or not
there was avaeileble water for irrigation purposes from
underground sources in the Navajo Country.

The cosgt, about $12,000.00, does not seem
t0 be justified by the results and from the records of
the operations in cinking the well, the material encounter-
ed end the supply of water obtained, I do not think 1t
advisable to continue at present the search for a well
that will furnish an irrigation supnly.

T desire that you utilize the funds aveilable
in securing a smaller supply of water a3 various ’
places over a larger area.”

The two other rigs have been operating in
the country knoﬁn as the Chin Lee Valley and along the
gast and nbrth slcpes of the Black Kountain. These rigs,
too, have had their difficulties. Their remote locations;

the necessity of hauling water from gix to fifteen miles

for boiler, drilling and domestic supply, bad weather,

NNO12756



long haul for fuel and other supplies all tend to make

the work go slow =nd the cogts to mount high.

An inspebtion of the map will show the area
covered in the drilling operations -nd the accompenying
table will give the actual work accomplished.

Cogt data of well drilling will be found
properly sub-divided on other sheets.

It has been difficult for me to kecp in ase
closgs fouch with the well drilling as degired owing
to the necegsity of visiting a8ll parts of the District
and attending to the other necessary work. The well
rigs'are working in the most inaccecsible portions of

the country and visits take a large amount of time.

In order to facilitate the work and keep in :
clogser touch with what is being done, Foreman Womsack, |
who heretofore hag been in charge of the spring develop-
ment and well maintenance only, has been placed in
general charge of all water developments in the Névajo
and Hopi Countries, Wifh instruetions not only to con-
tinue the work he has been doing but also to visit the
well rigs at frequent intervels, give advice to the
drillers as to their future movements which will avoid
the necessity of the well driller leaving the rig and
looking over the country for new locatioms, and in fact,

for the general supervision of the well drilléng as well

as the other water developments. He is %o report to

CV-6417-201 NNO12757



YELL DRILLING ON THE NAVAJO’AND 1iOKI RESERVATIONS.

The well drilling on these reservations is for the develop~
went of domestic and stock water, with the exception of
Woll Rig No. 1 which is exploring for artesian water for
the purpose of irrigetion. All other wells are too small
to furnish water for irrigation.

The following is the record for the wells on the Wavajo and lMoki.

Rig Fiscal Year Holes Good Wells Holes Dry Wells Total
. Pt.Drilled Bad Water

1 1912-1913 1 1308: 1308
1914-15-16 5 3452 1 80 3532
4760 1 80 4840

~ Well No., 113 or better known as the Deep Well is 1150 ft.deep
3 hag an artesian flow of 6500 gallons per hour. Well No.R1l4
210 ft. deep and has a flow of 500 gallong per hour.

CV-6417-201 NNOT2
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‘me at frequent intervals Just what is going on

enabling me to keep in closer touch.

As the well drillers, as a usual thing, are

not educated men, it has been difficult to get them

%o make reports in such a shape that a full under-

gtanding car be had of what is being done, and, too,

difficulty has been experienced in getting the cost

of the various parts of the worlk, To facilitate

matters blanks have been prepared on the mimeograph,
copies of which will be found at the end of this report.
The following plans are in accordance with the
instructions‘given Fbreman Womack for the movemenﬁs of
the well rigs in the imwediate future. ( see map).

Rig No.‘l will be altered to lighten it to
facilitate moving and the handling of light tools.
The rig is now about ten miles north and west of well
No. 113( a little north end east of Tohatchi), and will
work north, down fhe Choiska Valley where there is a
greaﬁdearth of water with a good chance of finding it
at shallow depths ( and as has been demonstrated,
artesian water at greater depth). There is a large
population in this Valley . Working down this Valley

will keep the welle in e line approximately following

the east boundary of the Treaty Reservation. As thie

Velley approaches the San Juan there is a wide zcope of

CV-6417-201 NNO012759



country both east and west to be developed, and
another rig could be used to advantage here.

Rig No. 3 is now north of the Black Mountain
(Zilh-le-jini Mesa), about eight miles north of well
No. 354 and 11 miles north of Rough Rock Springs (Stagg's
Store). The rig will work over the large area west
of the Treaty Reservation, north of Black lountain as
far west as Xayenta.  Its futher movements have not
been definitely planned.

Well rig No. 4 is now near Round Rock, north
of well No. 440 eight or ten miles. There are zbout

two more wells to put down in this viminity. The

country north of this ig rough with small chanceg for

water by drilling, end moreover is fairly well watered
By springs, hence will not try to work it until more
promising and more'important areas are coveared.

The rig will move from this viecinity to the
valley between Salahkai Mesas and Black Mountain--
betﬁeen‘wells No. 347 and No. 205-- where four or five
welle should be developed aé there is much grass and
little water. After completing this it will be
moved to the west of the Hopl Reservation covering the

country along the Denebito Wash, as far north as the

Moencopi Wagh and Blue Canyon, and then on west of Cedar




A WIRDMILL AND TANK ON THRE
NAVAJO RESERVATION,
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The plang outlined are tentative, subject to

change as the couhtry is further explored or other

needs develop.

WELL MAINTENANCE.

’ Under this heading we have fhe regular
meintenance work of the constructed wells which con-
gigt in making frequent trips to each of the wells
once & month or oftener for the purpose of keeping the
windmills oiled and attending to all minor repairs that
may be necessary to windmille, pumps, troughs end tanks.
Thig maintenance work is absolutely necegsary for any
country and doubly so where the wind carries a greatl
deal of gand and dust and the atmosphere is so extremely
dry. Unless the windmills are regularly oiled, the
bearings soon cut out. With the wells developed in
Tine material we find in this country, the pump leather
lasts but a short time, in some wells, only a few weeks;
then the pump rod must be pulled and new leathers inserted.
At other times, wells that are pumping considerable

sand are frequently badly damaged. During periods of
calm when the windmills do not run, the sand settles
on top of the valves in sufficient quantities to weigh

it down or even to fill the cylinder and when the wind-

mill begins to turn again, the valve is immovable, result-

CV-6417-201 NN012762



ing in the breaking of the' pump rods or the wrecking

of the cylinder connection. .

During thé fiscal year 1915, from lack of funds,
some of this maintenance work was neglected for a con-
siderable time and & number of the wells got into such
8 condition that the ordinary maintenance was insuffi-
cient and it was necessary to send a drilling rig out
to overhaul the Wéll, either from an accumulation of
gand in the wells or because the original well was finish- *
ed up in a pqcket that contained water, giving the
idea that there was an amply supply £0r the well, dbut

fter pumping & while, this pocket would become exhausted
end it would then be necessary to drill the well deeper
to secure more water.

Well Rig No. 4_put in considerable time during
the garty part of the year in this work, and in addition,

two outfits were patrolling the wells a considerable

portion of the time, one in the Hopi and one in the

Navajo country.

SPRING DEVELOEMENT.

During the time that the mountenance

crews were not busy with the wells they put in some

time developing springs and in general investigation

work concerning water conditions in the reservation,

NNO012763
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upon which to base future work.

To & person living in a country where there
ig sufficient water, the value of a very 1ittle water
here 18 not understood. In this desert country, &
trickle of a few gallons an hour must often be suffi-
cient f&r a number of families.

In the country lying north of Keams Canyon
and south of the Black Mesa, there is a population of
frém 40 to b0 families, each with their flocks of sheep
and some horses. There 18 but half a dozen springs
in this whole District of at least thirty miles by twenty .

The most important spring is known as the
Iu Kas-anas spring. This spring has been measured
and found to flow only 12 gallons an hour.

After thorough examination of this country
it was decided that it was impossible to develop addi-
tional water in these springs, the only thing possible
being to conserve the émall supply by leading it into
démall reservoirs or tanks which should be constructed

of concrete or stone laid in cement =go that none of

the precious fluid espapes. None of the other springs

furnish as much water as this one does.
This ig the section of the country referred to
as the next place that well rig No. 4 would attenmpt

to drill for water.

NNO012764
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A number of springs have been developed in

the Hopl country during the year and the following
description of a few of them will give an idea of the
clasg of work being done. There is also included

in this report, drawings of the method of development

of some 8 or 10 springs. Some of these were developed
lagt year and somé previoug to this, but all of the

gprings are developed in the same manner.

Honana Spring is about 17 miles south of Qraibi and

is located in & sand hill. This spring was used by

the Indians to water a considerable number of'sheep. i

The gand was drifting over the spring

and it had almost become lost. To develop it, it was

necegsary to excavate in this sand back to solid forma-~

e it o T Y

tidn. The water did not come out at one point, dbut
was & seep along the edge of the solid rock for some
distance. 4 collection box { so called for want of
better name) was put where the trickling water could f
be collected together, made of stone and cement with a

tight cover. A pipe line was laid from this box for

g distance of some 200 feet until it was clear of the
sand‘dunes, and was delivered td a stone Ytank or reser-

voir 6 X 6 feet which is entirely covered to keep out

. the drifting sands. The overflow. of thig tank is con-
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AT THE FIRST MISA AFTER A RAIN FaLL
TEE WATER COLLECTS IN HOLLOWS IK THE
ROCK AND IS COLLEGTED BY THE WOMEN
FOR DOMESTIC PURPOSES,
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ducted to 24 feet of troughs for the vese of the stoci,
There is another pipe from this regervoir tank, drawing
the water from the bottom, which leads for a distance
of about 50 feet; equipped with a gate valve, =o thot
domestic water can he drewn from the spring to the
amount of a few hundred gallons without waiting for the
gpring slowly to £i11 the bucket. As the Indizns
haul water from this spring Yo conei

to their camps, it ernables them to Fill $heir harrels

<

without delay. The flow of this cpring is 18 gallons

per hour.

CORWER SPRING is located about onme-half milss from

Honena Spring snd was a small seep half way up the side

L

(63

.

gtony mesn.  The Indians had atte phbed 2 litole

development worz here, by digring out recgervolr in a

®
(¢

gandy formation but the water was practically all lost
by seepage through the stone and sand. The develop-
nent work on this spring was as follows:

By excavation, this epring wae followed

point where it came out of +he

back up the hill to the
801id rock. There the water was concentrated into z

srall cemented box and the water was then viped down the

hill for a distance of 100 Ffest to & level nlace where
24 feet of troughs were set. Ag the coil et this point

wes beyond the sand and would hold water, any overflow of
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the troughs can be conserved in an earth reservoir.

The flow of this spring is 16 gallons an hour.

It is not necessary perhaps to give detailed
description of the development of the other springs,
but with the above descripbions together with the draw-
ings, a very good idea will be had of the efforts be ing
made tb develop and conserve a very small amount of
water in this reservation.

Foreman Womack, when not otherwise engaged is
continuaily making trips to the various springs that the
Indians refer to him t& make examination and to determine
what development can or should be done. He makes a
record of his findings ana reports the same to this office.
Ag an example, the following will suffice:

A trip was made %o the north and east side of
the Black Mountains and a number of springs were vigited

and reported upon.,

CHIL-CHI-BI-T0. is loceatsd on the north side of +he

Mountaing near Bradley's Tiading store and is formed by
water seeping out of goft sand stone for a distance of
geveral hundred feet, This spring is located in the

head of a rocky Canyon and as flood waters from local

~storms come down, any development work that was put in

would probably be carried away, without expending an
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unreasonable sum of money. The Indians utilize

this water by putting a series of small earthen dams
across the Canyon impounding the water =nd when the
floods comé and wash out their dams, they'are eagily
replaced. Permanent dams would be filled with silt
by the first flood. It is thought that nothing can
be done with this spring to better conditions. The

egtimate flow is 25 gallons an hour.

LU-KAS-A-XAS 1is located on the foot hills of the

Black Mountaing three miles east of Coyote spring, and
ig at the head of & red sand stone gulch, and is as well 5
developed ag can be done for it would take a long line
of pipe and & heavy expense to protsct th;s pive from
floods, as the bottom 6f the guleh is of so0lid stone.

The Indiang have & smail reservoir cut out of the solid
rock and its capacity can be increased by a small
earthen dam. There is no difficulty in the stock

get ting at this point send it is thought that any money
available for development workccan be spent where it will

l
do much more good. 1

TES CHIZE spring is located on the east side of Black
Mountainsg near the Rough Rock Treding store. The spring
is simply a seep in the rock extending for 40 or 50 feet

and the water is collected below in an earthen #eservoir .
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At present a great deal of stock waters here hut the
wells being drilled in the valley below will reduce
the necessity of the use of this spring and it is not

thought advisable to attempt to do anything at present. ;

TOL A CON spring is located 2 miles north of Chil-€hi-bi-to
and is very good water. This spfing can be developed
and it is possible that the flow may be increased or
rather a poftioh of the flow which is now lost by seepage
can be conserved. Its present flow is estimated at
@ 15 gallons an hqpr.

Data is being collected concerning the entire §
regservation as rapidly as possible that plans for future

work may be made and the work conducted as rapidly as

posgible.

WELL DRILLING IN TEE PUEBLOS.

Rig No. 5 hags been at work in the Fueblo

grant of Isleta during the entire year developing a water
supply at that village for domestic purposes and in the
surrounding country for both domestic and stock purposes.
A great deal of difficulty has been experienbed in this
work as with the exception of one or two wells all of the

holes put down have been in a country that has been at

some time covered with a lava flow, a2nd the drilling has
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