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GANADO
This project in the Navajo country in

Arizona, about 60 miles northwest of Gallup,
New Mexico, diverts the waterbfrom Rio Pueblo
Colorado to a reservolr in a flat on the north
side of the stream where a small wet weather
lake existed, and to irrigate lands therefrom
lying below in the wvalley. The stream has
been dammed by a rock filled crib dam, the
water diverted through a canal to the reser-
voir which was formed by bullding an earthen

| dyke high enough to hold 16 feet of water with
a sufficient freeboard. 7The capacity of the
regervoir is about 4,300 acre feet. The pro-
ject lies on bhoth sides of the stream and the
total area 1s about 1700 acres of which 707
deres on the south side are under ditkh and
the balance lles on the north side, of which
only a part is now ready for water until two
flumes are constructed. The.area has been
subdivided into sppraximately 10 acre tracts
and tentatlvely allotted to those Indlans who

; will meke use of 1it.

| Je. L. Hubbell who owns a homestead on the

reservation to which he acquired title prior

e
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to making it a part of the reservstion, had
appropriated the water of this stream. 1In
1903 he constructed a ditch and actually
diverted the water and made heneficial use
of 1t. He later made a proposition that he
would relinquish his rights to the flow of
the stream if the Government would give him
a reservolr right of 400 acre feet per annum,
and that he would do his share of the opera-
tion end maintenance thereafter., This agree-
ment was ratified by the Department in 1913,
The project was practically finished in
1918 and hes been operated since. 'The Ind-
ians were slow in taking'it up but at the
present time all of the good land we can ir-
rigate at present isnow claimed and worked
to a greater or less extent. During the years
in operation we have hed to contend with storms
and floods which have damaged the project from
time to time. Yo one but Indilzns are using the
water other than YMr. Hubbell who is irrigating
108 acres, and a Mlssion school which has 27 to
30 acres under cultivation. The Mission has
done 1ts share of operation and maintecnance by

donating labor.
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The Indians are taking hold of the
work now in fine shape and have orgsnlzed
the Ganado Farm Associatién gd hold monthly
meetings to discuss ways and means and the
betterment of thelr farming 2nd home condi-
tions, This Association has written asking
that we complete the project that they may
have more land for farming. The letter from
the Assoclation is aé follows:

Ganado Arilzona.
Mr, hobinson June 15, 1928
Albuquerque, N.l.

Dear 3Sir:
There 1ls no question that you «are
giving your uttermost interest to the
great irrigastion project in this part
of the Navaho Indian territory.

‘he (tanado Farm Assoclation 1s now urg-
ing upon you to request our honorable
Government to enlarge the Ganado 1rri-
gation system., It is very difficult
for the Indian on account of the situa-
tion and the condition of our ditches,
due to the fact of the ditch being on
the hillside vhich makes 1t very in-
convenient for the Indian to make any
Progress.

we feel sure that your sympathetlc con-
sideration will be rendered regarding
this matter.

The Government house where the Irrigation
engineer is living needs to be repalred
or else condemned, also the extension of
the North diteh and South ditch.

e would like for you to send one of

your engineers out to make &an estima te
on the worlk,

L. . S UG
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As far as our present ditches go,
the lands are all talzen and now
being all nicely cultivated by

the Indians. “There are four Ind-
ians already repairing t eir lands
below the ditches and hoping for
the extension of our Ganado ditches.

Very respectfully yours,

(sGD) John Curley
Pregident

(SGD) David T. Hubbard
) decretary

Y
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A small project some 9 miles north of
Ganado, Arizona. Initiated by the Indians
who live there, they agreed to give all of
the common labor necessary in the construc-
tion 1if the Government would glve the mater-
ial, engineering and superintendence. ‘ork
was begun in 1921, The project consists of
a diversion dam, two ditches and two high
flumes to cross the main stream at one place
and a large tributary in another.

During construction a heavy flood came
down just before the gap in the dam was closed
and partly took it out; 1t also did other dem-
age and cut down the wash until the flumes had
to be higher and longer than contemplated. Lat-
er durlng construction, another flood took out
a flume before it was completed. . The Indians
have donated all of the labor possible - more
than what was expected at the beginning of the
job, and later, when it was necessary to do
some heaéy repalirs because of flood damage,
they gave two-thirds of the work, recelving pay
for the other third. 'he project 1s 1n success-

ful operation, and the Indians are doing fairly

30
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well,

Plans: Undoubtedly there will be some repalr
work needed during the next few years because
the stream 1s subject té heavy and sudden

floods, and any repairs to the lerge flumes

,and the dam will be beyond the capacity of the

Indians. They do all of the ordinary 0. & M.

32
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IEUPP -~ Corn Creek

All of the drailnage from the Hopl country
1s concentrated above Ileupp where it enters
Corn Creek and then flows Into the Little Colo-
rado. |

Investlgations werec made to divert these
flood waters to land opposlite Teupp. A ceanal
and diversion were constructed and for several
years,‘under the Superintendent, an area was
under Cultivﬁtion. Then a flood came carrylng
immense quantitles of sgllt anmd much of the land
wag covered with from a few inches to six feet.
The next season another flood ceme which sroded
chennels through this silt and down to the river
16661, snd the cost of getting the water back
on the land was so great that the project was
abandoned.

Above leupp some 20 miles, another investil-
gation was made at what is known as the lolani
Lakes, where by the progressive bullding of an
earthen dam water could be diverted, raising
the dam as the land above filled up with s=11t,
Several thousand acres of lard could be irri-
gated if. the weter would be put on 1t. It was

not considered entirely feasible largely because

SIAHOYY TYNOLLYN 3HL 1v 030N00Ud3Y

CV-6417-201 NNO013189



SIAHOMY WWNOILLYN 3HL 1Y 030N00%d3Y

CV-6417-201 NNO13190



of the difficulty of providing a safe spill-
way, or at least not commensurate with the
cost anl nothing further was done. Some day
1t may be considered feasible and the éon-
struction c ommenced.

Plans: ¥No plans for immediate further work

here.
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MOENCOPI WASH

This wash is near Tuba City, and Moen-
copl village of the Hopi. The project, how-
ever, dé@s not include the lénds of the Hopil
who get ‘thelr water from Reservoir Canon
where 1t comes from springs. The ‘Wash proj-
ect divents water from the Wash by means of
a concréte dam, through a canal and irrigates
the school and agency farm and lands below
which are for the Navajo Indians. It has been
hard to maintain the diversion and the ditch
because of the desert nature of the country
and the fact that the entire rainfall of the
year usually comes 1In one or'two torrentilal
storms and heavy runoff. 1In the past the old
dams washed out, and the present structure,
put in bv the Irrigation Service 1s the 5th
or 6th dem built. The ditch has been lined
with concrete for about 2000 feet from the
head because of lossds by seepage and break-
ing ditch.

Plans: None, other than occasional repairs
necessi tated by floods in the stream or in

the cross drainage.
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RED LAKE

Located about 15 miles north of Fort
Deflance thls project lies partly in Arizona
and partly in New Mexico. It 1s an old pro-
ject, initiated in about 1885, when the water
was first diverted from Black Creek and a res-
ervoir formed by bullding a dyke across a de-
pression and running the water from the creek
into 1t, From there 1t was proposed to irri-
gate some 700 acres of land. A short time
after its construction and before the ditches
had been . bullt, it was washed out. In 1904

L 1t was examined and a report made by U. .
Hobinson. In 1909 the Superintendent in charge
of the reservation announced that he would place
a farmer at Red lake armd asked that 1t be re-
habilitated. Thils was done at a cost of $925.69.
The system of ditches was buillt about the same
time, No use of the project was made and no
farmer was stationed there. However, indirect-
1y 1t was of benefit as the Indians living below
on Black Creek used the reservoir to store flood
waters which were turned down the creelr when 1t
was low and enabled them to divert it and do a

little farming snd to furnish stock water,
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The project was glven no attention and
allowed to deteriorate. Later it was again
put into shape, but with the same result. At
several times later 1t was requested that it
be put into shape but this Service declined
to do anything more without assurance that it
would be used as a project.

In 1927, Superintendent Duclos, needing
more farming land to raise forage for a dairy
herd for the Fort Deflance Sanatarium, asked
that 1t be put into shapé, secured funds from
01l Royalty Funds, and assured us that it would
be put to beneficlal use. Forty acres of the
land would be planted to alfalfa for the use
of this herd. 7The project was again put into
shape during the filscal year 1928.

The project consists of a diversion dam
across Black Creelt, the Hed Lake leservoir with
a capaclity of 4,275 acre feet, a concrete gate
at the head of the diversion canal which has a
capacity of 65 second feet with a depth of one
foot so0 that during flood times a large head
can be diverted; a set of waste gates which
discharge through a corrugated steel pipe, as

the material is loose alluvium end sand and any

other construction would be too expensive,
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at the head of which is a sand trap; the
diversion canal, and three miles of main
canal to deliver water to the lards under
the project. It 1s estimated that the cost
'of all of this new work will be {10,300,
The combined drainage area §f Black
Creek above the dam and of Red Take is about
250 square miles, and 1t is estimated that
the annual runoff is from 30 to 45000 acre
feet. 'here should be stored each year an
ample amount for this project and still al-
low the péaks of the floods carrylng large
quahtities of gilt to pass on down the

stream.,
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This 1s a project to control the flood
waters of Wepo ash, which lies on the north
side of the First Mesa, and 1is the site of
the largest cultivated area of the Hopi Ind-
lans.,

For generations the Indians had depend-
ed upon the waters to spread over the valley
floor during flood perilods which irrigated
the crops. hen the wash lower down the coun-
try commenced to cut deen into the ground, and
continued to cut back up the valley it would
be impossible to bring the water from the bot-
tom of the wash to the land and much of their
farming land was belng lost. 4an effort was
made to spread the water over the land by de-
flectors and to do some work to prevent fur-
ther cutting. Thls was partly successful.

Some work ls indicated as being necessary 1in

the future to further control this.

Plans: Some work chould be done to stop the
retrogression of gradesvin the strearm or the
entire area will be lost. Just what work should
be done or can be done is rather problematical.
Further studies should be made as the conditions
have changed materially since the former work was

done.
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WATER SUPPLY, NAVAJO AND HOPI

The water development, so-called, to
glve domestic and stock water for the Navajo
and Hopl Indians has been under way for a good
many years, These Indlans live in a most arid
and inhospitable region, almost theilr entire
livdihood comes from their stock raising, prin-
cipally sheep.

ﬁor years the number of sheep and cattle
was not Increasing end i1t seemed had reached
the 1limit under natural conditions. It was
known that lerge areas of the reservation had
sufficient grass and forage to care for con-
siderable flocks and herds but the awmount of
water was very llimited, there belng large areas
whe re there was none excepting in water holes
after heavy rains or after the melting snows
in the spring. This caused the Indian Office
to declde to make sn effort to develop water
in these unwatered areas.

This work can be divided into several
headings:

The development of underground water by
drilling or digging wells. Se#eral areas were
fdund where by drilling deep holes artesian

water was found, other areas in the valley
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water sufficlent to water comparetively fair
slzed herds was found at reasonable depths,
say under 150 feet, and wells were drilled
and equipped with a pump, windmill, tank, and
trough. In some few places it was found that
shallow wells only a comparatively few feet
in depth could be dug in the bottom of washes,
some of these were equipped with windmills ard
others were simply left open for the Indilans
to get water.

At varlous points throughout the reser-
vation springs are found. Not many of these
springs are of any material size, most of them
gilving a few gallons an hour as a maximum after
development. In some of them the water was not
concentrated and simply seeped from a hard out-
cropping and none of the water was available for
use. All of these various springs as far ag pos-
slble were developed, the water concentrated, and
pliped out to conecrete troughs where it was avail-
able for domestic purposes and for stock,

Another phase of water development 1sg
the building of reservoirs or tanks in which rain
water and storm flow are conserved for a greater

or less time.

SSI\I}%{QE&ZJVNOINN 3HL LY 4301043

CV-6417-201 NNO13205



SAAIHIAY TYNOLLYN 3HL 1Y G30N00Y8d3Y

CV-6417-201 NNO013206



179

During the past year no nrew wells were
drilled, 1t being thought best to concentrate
on the development of springs. In dolng thils
work In the early years the work was done where
the greatest results seemed to be obtainable,
irrespective of the division of the six juris-
dictions of the Navajo country. During the
last several years, however, an effort has been
made to apportion the available funds to the
various}jurisdictions with a bigger percentage
to those jurisdictions who had had the least
amount of work done 1in the past.

The followlng summary of the worlk done
during the y ar as prepared by the General
Foremen 1n charge of the work i1s submitted:

Hopl

On this reservation one spring develop-
ment party which worked during the months of
March, April, May, 2nd part of June, developed
eight springs and one well, a reinforced con-
crete stock watering trough constructed at each
spring anl three reinforced concrete troughs
constructed at the one well, also o concrete
trough constructed at well to replace old worn

out me tal trough.
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In addition to the ebove, the necessary
operation and maintenance of thirty seven wells,
windmills, tanks, and troughs, 21 so operation
of headquerters shop, maintaining trucks, equip-
ment , and other necessary work connected with
the general opersation.

Western Navajo

During the yeaf on this reservation there
were fourteen springs developed ard reinfoarced
conoretejStock watefing troughs constructed at
each spring, also the necessary operatlion and
maintenance of Wells; windmills, tenks and troughs,
and springs developed during past years; also a
small warehouse was erected for supplles.

Leupp

On this reservation there was one spring
and three dug wells déveloped and reinforced con-
crete stock watering troughs constructed at each,
together with the necessary operation and main-
tenance of wells, windmills, troughs, end springs
developed in past years.

Southern Navajo

In addition to the general operation and
maintenance of thirty wells, windmills, tanks,

and troughs, there were nine springs developed
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and reinforced concrete stock watering troughs

constructed.

Northern Navajo

During the year in addition to the gerer-
al operation and malntenance of thirteen wells,
windﬁills, tenks and troughs, there were four
reinforced concrete stock watering troughs con-
structed to replace old and worn out metal
troughs constructed at wells, nineteen springs
and eight dugwells developed, and a reinforced
concrete stock watering trough constructed at
each; also the maintenance of springs developed
in past years, together with erecting a small
storeroom or warehouse 1in which to store suppliles.

Total dug wells developed - 12

Total springs developed - 51

Total re inforced concrete

troughs constructed 53

It has been recognized by the Department
and all other agencies and persons having knowledge
of the wark, that this water development 1is pro-
bably doing more material good for these Indiens
than any other work that could be done and it 1is
encouraging to see that Congress has reached the
same conclusion and 1s malking more liberal appro-

priations for water development.
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At the end of the present fiscal year
there had been developed 202 springs. A list
of the first 104 has heretofore been submitted
and a list of springs 105 to 202 inclusive is
attached hereto. We have 131 wells that are
equipped with pump, windmill, tanks nd troughs.

When we begen thls work both tanks and
troughs were bullt of metal but it is fourd that
thelr 1life was comparatively short because of
the nature of the water in many places and all
new devefopment and all replacements are now of
concrete.’ There have also been developed 26
arteslan wells ard a number of other develop-
ments for water for these Indians has been meade,

Plans for the next fiscal year are even
more elaborate than in the past as the amount of

’ money avellable 1s considerably greater. We will

have during the fiscal year of 1929, twelje out-
fits in the fleld developing springs, doing bet-
terment work with troughs and tanks, and operation
and maintenance of the wells and springs already

developed.,
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105
WiVeEJe JUD 0PI OPRLIDNG ITVITERITINT
ATOTH TREPIGA IO DTOTRICT

Name Bitter Seep Spring
uth e Names
Reservation  vioctern icve’n
Locatinon miles N, Tanner Vash
Date Developed QQQQmPQK 1926 -
Flow in Gels, per minute:
Before Develepment o rfter o
Development (or remarlks)

Thils spring was thoroughly cleaned out snd excaveted

down into shale, perforated pilpe laid and bachfilled

with gravel fllter, and a2 reinforced concrete stock

watering trough constructed. Distance from sypring

to trough 200', '

106

Name m . 1 - 1
OtheT Names

Reservation Western lagsia
Locetion inont 50 miles wesh of Tuha  City, ar 17 miles

W of Tee'ls Farry on The City-les's Ferwy Load
Date Developeg Ten . 19 s e e

Flow in gals. per minute:
Before Developmernt Naone ffter =

Development (or remarks):

This was merely a seep before development. Xxcavated
s trench 50' long x 4' wide x 5' deep, perforasted plpe
laid and backfilled with grevel filter, two reinforced
concrete troughs constructed., Distance from spring to
trough 600!,
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10o%
RRERTENEY TDF“P1 fFLLN} DOVELLPITONT
' H’T"TII TL\v ULCN STOTRICT
Name _Tolthlecan oo
Vihet Nares_ . auaet Hater
Rpspl"vﬂ:ion Yastarn ’\*nvqm
Loc“tjon /4 mile. sonta of Bitter Seeo :prjng
Date Developed Degemher 1T0g
Flow in Gels. per minute:
Before Develepment 1 Lfter 4
Development (or remarlks)
This spring was excavated down into original formation
(shale) perforated pilpe lald and backfilled with gravel
filter, reinforced concrete stock watering trough con-
structed; distance from trough to spring 160'.
108
Name Tgn-hﬂwis" .
Other Names %ﬁﬁp P)'ﬁ'p Spring’
‘Reservation 3 Navaio
Location__ 7 mile north of Tees=Nos Pos Store
Date Developed Nov\umr'nber 19 og .
Flow in gals. per minute:
Before Development 1=3/4 ffter o

Development (or remarks):

This was several seeps coming out along bank of wash.

A trench was cut down in hard sand stone, water collected

to a basin trench and collecting basin filled gravel filter,
perforated pilpe also laid and water plped to 8 storage
reservoir, capacity 3000 gals., the latter used for sheep
dipping; overflow piped to two reinforced concrete stock
watering troughs. Distance from spring to btroupghs ©54'.
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WoVEde SYD A0PT DPRING IUTVIILEITINT
St -

SPTTEAMET T TR S U C e N YT e ML T o
dLD _.II TP TGy .L.'.C lT 4\ " [}. LOT

Vame  __Tsa-Ya-To Tucase |
Vther Memes Salt Wash Spring

Reservetlion  gan Tuan Neveio
Locatlon_ 3 miles N.W. of Tes Nos Pos Store, I mile west. of

-4l
main traveled rosd.

Late Developed Dag. 19 o
Flow in Grls., per minute:
Before Develapment 1 ffter 1

Development (or remaris)

This spring flows from a crevice in sand stone; crevice
cleaned out, perforated pipe installed, baclkfilled with

gravel and covered with a laver of concrete. . reinforced
conerete trough also constructed. DUistance from spring to

trough 324'. This water is of rather poor qualitv for
domestic use, -

110

Name Bat Spring
Other Names '

Reservation Western kavalo

Location

Date Developed Nov. 19 og -
Flow in gals. per minute:

Before Development ffter

Development (or remarks):

This spring was excavated into the rock and a pipe line
1a21d 250' to a concrete trough.

188
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111
{112)

MoVede JED HACED LPEINVG DUVIELCRTTINT
ATETH THRLGH PR DTLTRICT

Name o v S Qs

e Dne=lig-Skeesie opring ..
other Mames SETTT &
Reservetlon . ¢in4 ,

Pl

Location '4,/4 niles eagt.of Low Mountaln Store
Date Developed e 19 op
Flow iIn Gels., per minute:
Before Develepment 11 fftar o

Development (or remarks)

This spring has been partly developed several yesrs ago.

In order to further develop 1t was necessery to take out
all the o0ld work extended excavatlion backfilled with gravel
filter and piped water 400' to a reinforced concrete stock
watering trough.

113

Name
Other Names
Reservation Featern Navaio _

Locetion 10 miles north Tuba Qity

———— —

‘Dete Develsped et 19 on
Flow in gels. per minute:
Before Development 10 ffter o0

Development (or remarks):

This spring was excavated down into porous sand stone,
walled up with stone and a concrete lad over top, also
e reinforced concrete troush constructed. The Indians
have installed = pump to 1lift water,

SIAHIMY IYNOLLYN 3HL ¥ 030NQ0YU43Y
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114
MoVedJa J¥D HOPI DPREIVG TUVIZTLPITNT
AT THRRIG YICN DTLTRICT

Name Shen To .. .. .. —
Ve Memes_ oha.E] Sissie Beto
Reservatlon San Juan
E . 3 - 4
Location g miles N.W. Tolthela=con Store, 10 mb. S.H. Nocki To
Date Developed Qcot. L9 og
Flow in Gels, per minute:
Before Development 2z /4 Sfhter 1
Development (or remaris)

The springs, two in number, flow out of solid sand stone.

A trench was cut, perforated pipe laid and backfilled with

gravel filter, a small storage reservoir, capacity 3 bbls,

constructed; also a reinforced concrete stock watering

trough constructed. Distance from spring to trough 290',

115

Name Te-Ta Spring
Other Names

Reservation ganm Juan

Location 4% miles N,.W, of Tes Nos Pos Store
Date Developed Nov.  _ 19o¢ B
Flow in gals, per mirute:

Before Development = X Ffter z /4

Development (or remarks):

This spring was excavsted down through sand stone, grevel,
and into very dense sand stone. Trench cut, perforated
pipe laid and backfilled with gravel filter; a reinforced
concrete trough constructed. Distance from soring to

trough 228!,

SEIAIHQ}Q;K.:IVNOILVN 3HL LY Q33NJ0Nd3Y
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WiVETH SED HOFI OPRING ITVIELOPTNT

FPIFTH TLPILGHTLCY DILTRICT

[

Name Frenk W;«&mljhwuprinbm,

ObheT TTUNC% Mud Strding
Reservatlion - San Juen. '
Location 2 yllegesst of deilied ol (007

Date Developed  Jovember . L9 _og
Flow in Gels, per minute:

Befare Develepment 1 gzl LTE z

Development (or remarks)

m™hils was three seens, ecc of which wes excavated dovm
into shale end water concentretecd to a basin, perforcted
pipe ls1d, backfilled with gravel fllter snd ¢ reinforced
concrete trough constructed. Distance from springs to
trough 260!, :

117
Name Eimm
Other B
Reservation San Juan
Locetion_ 5 miles north of Newcombs store
Date Developed Nove 19 26 B
Flow in pals., per minute:
Before Development 2 Ifter 5

Development (or remarks):

These springs were excavated down into original formation
(shale), perforated plpe laid and backfilled with gravel
filter, a reinforced concrete trough constructed. DListance
from spring to trough 130'. The above springs were mere
mud holes before developed.

191
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VAT JUD H0PT OFRING IVVETLPTTNT

ATETH OTRRIGH U0 DTLTRICT

Name Georges Spring

VLY~ Names Goat Spring ‘

Reservatlon San Juan. (011 Royalty & I )
Locatioan 1% miles S !

W _Tes Nos FPos Store

Late Developed Dec, 1926
Flow in Gels, per minute:
Before Development 3 ffter z

Development (or remarks)

This spring was excevated down thru gravel snd into shale
depth 95', an open joint wall 1sid up of stone to & height
of water level, perforatec pilpe laild and backfilled with
gravel filter and covered with s layer of concrete, 2
reinforced concrete stock watering trough constructed.
Distance from spring to trough 100!,

N 119
Name . White Water |
Other Names Rubens_or_ lany Cattle Spring
Reservation ~ San Juan (01l Rovyalty & leases)
Location__ 4+ miles north of Hugh Fautzes Store
Date Developed Dec. 19 28 N
Flow in geals. per minute:
Before Development 12 ffter 1.3/4

Development (or remarks):

This spring was excavated down thru sandstone (denth 5')
and into shale, perforsted pipe laid »né backfilled
with gravel filter; also a wall was laid up of stone to
protect the trough from flood water coming off side of
Mesa., A reinforced concrete stock watering trough cone-
structed. Distance from spring to trough 1551'.

‘“Swm%}yNO(LVN FHL 1v 430Na0YdaY
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N/ Vide JFD ORI DPRIVG DUVIEILPYONT
FIPTH TLRPLGAUYEICN DTLTRICT

Name "aahaez]v Lm‘r‘ing
Other Names npmnnm‘-rm‘l-inu Farm House qn?"lﬂa‘

Reservation . San J"nn'n (011 Royalty & T.ease‘s)

193

Locqti')n 4 mi]pq nnro't"h nf‘ T\Iemmb_s store

Date Déve]oped Te o 19 op

Flow in Gels, per minute:

Before Dévelopment g Ifter g

Development (or remaris)

This spring was excavated down into hard sand stone,
perforated pipe laid end backfilled with gravel fllte

a reinforced concrete trough constructed, Distsnce from
spring to trough 140!,

121
- Name__ 7ogita Spping .
-Other Names Tauhz Soring
'Reservatiqn, 1 Juan (0411 F

D'at‘e“ Develqpecr YT
Flow in pals. per minute: .
Before Development Ffter

Development (or remarks):

There was no development work done on this svnring.
Water wes piped from spring to x reinforced concrete
stock watering troughs.

s,

“\:séi)&mmyynouw FHL 1¥ 030NC0Y43Y
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122

NOVEJe S¥D HOPT OPRIVG ITVITEPITINT
FIATH TRPIGHTICN DTLTRICT

_.LJ.A«.L

Adend2

Uther Names

194

Reservetlon  yWesterm Navejo

Location_Yeap Inscription House, 27 mi. north of Red Laka

on road to Navaio Mountain

Date Developed tprdl 19 or
Flow in Gels.: per minute: :
Before Development L fter

Development (or remarks)

This‘was'ex09vated back into the rock and 400!
of pipe leid to "a concrete troug}.
Donsted labor %39 OO

123

Name Sheep Dip-‘Yells
Other Names

Reservation Far JUSD

Locetlion At Denelotso near Trading Post

Date Developed April 19 o
Flow in gals. per minufe: ’
Before Development None /fter__ 2

Development (or remarks):

This well was excavated down in send stone to a depth
of 13 ft. Diameter at bottom 7'6", diameter =t top
416", and covered with lurber.

sa[x@gﬂg&nwoum IH1 LY G30NA0Y¥CIY

NNO013222



CV-6417-201

Name g%u} Dip spring

124

NSVeJe 1D HOPT DPEING ITVVIZIEPNNNT

FIFTE TRRIG D0CN DIOTRICT

\)L‘)r‘”

Reservetlon San . _Juan.
Loeation 2i mi, N.E. Two Gray Hills

Late Developed e 10 Ton
Flow 1in Gels, per minute:
Before Develepment Seen Ifter o_3/4

-2

Development (or remaris)

These seeps came out in gravel close to bank of wash.
Txcavated down into shale, laild perforated pipe and all
the seeps concentrated to perforated plpe imbedded in

grqvel and pipe to storage tank size sufficient to hold

3500 pal, for sheep dipping purposes or 12x12x4%' deep
and covered with a slab of concrete and overflow piped
to reinforced concrete trough.

125

Neame 5
Other Names

Reservation :an D:an
Location

: o

Date Developed Amrd 1 9 on
Flow in grls., per minute:
Before Development Vone ffter 1

Development (or remarks):

This spring was excavated down =nd into shale,
perforated pipe lald and baclkfilled with gravel
.filter and piped 190' to a reinforced concrete stock
watering trough.

195
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NoVEede JED HOPT OPEING ITVETLPITINI

FIZTH THPIGAIICN DTLTRICT

Name West Sheep Dip or & hﬂﬂp_Dipﬂnannn_spr;ng
Ol eT Namos

Reservatlon . - qanm Tuan -
Location__- 4 mj.nmﬂt% Two Gray Hills store .
Date Developed . waw 10 on

Flow 1n Gels, per mlinute? -

o

Before Develepment. . Seeps ffter =

Development (or remarks)

These seeps, several Iin rumbsr, ceme out along the bank
of the wash. A ditch was excavated down into shale,
perforated pipe laid =nd baclifilled with gravel, Pipe
line parelleling wash to 2 sultable place to construct
2 reinforced concrete trough. Hkarth and brush work

was put in to change channel es a means of flood
protection.

12v

Name

. Other Names: =~

Reservation Qan Juan — e
Locatlon 21 miIeSNF;Aof’Vaﬁentalon Gellup-Kayents road

7

Date DeveIOp;dt A }{'av 1927
Flow in peals,. per minute: C
Before Development.  Wone | After Z/4

Development. (or remarks): :
This spring was excavated down in to sand stone and will
be piped to a reinforced concrete trough soon after
July 1lst.

196
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128
W/ VeJw STD HOFI SPREING IUVELCPITNT
ATETH THRRLG WY 2TLTRICT
Name  charley Curley Spring
OblieT fcmcs o &
Reservation San- Jusn
Location .6 mi,. weat Highway & 4 ni. n ;th Two G;av Hills store.
Date Developed O Mgy L9 on "
Flow in Gels. per minute: o _
Before Develepment .- Seen  Sfter 9

Development {or remarlks)

This spring was excavaeted down and into shale, perforated
pipe laild and baclkfilled with gravel filter nnd piped

to a reinforced concrete trough. Distance from spring

to trough 400'.

129

Name a o e ‘ .
Other Names N 3
Reservation :Sangfﬁifgs N, Two CGray Hills Store

Locstion

Date Develdped Yav 19 on -
Flow in pals., per minute: '

Before Development  geep ffter ol

Development. (or remarks):

These seeps came out along bank of wash, excavated
down into shale, perforated plpe 1lald and bacl-filled
with gravel and piped to a reinforced concrete trough.
Distance from spring to trough 250'.

: B
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WoVETwe SND HCPT O 1Lﬂu IVEILPITNT
HIFTH THPIG“ CY DILTRICT
Name Inscription Spring
uthier Name B
Reservation Testern Navajo
Location 30 mi, N.7%. Red Lake
Late Developed Moy L9 on
Flow in Gels. per minute:’
Before Develepment Qean Ifter 1
Development (or remarlks)
The weter at this seep was concentrated to a basin,
verforated pipe laid and piped to a reservoir shot
out in solid rock.
131
Name Say Atho Spring
Other Names
Reservation W ]
lLocation 18 mi, north of Kaibheta
Date Developed lgw 19 on B
Flow in gels. per minute: v
Before Development Lsen rMfter 5

Development (or remarks):

- This spring was excavated down and into shQWe
.perforated pipe laid and piped to a reservoir
,_shot out gm solid rock.

198
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N/VEJ6 SYD HOPL GPRING ITVIILPIT
CRTETH. TRRIGH TN DIOTRICT

- Name_ - gije Tg

132

:NT

OlheT Mames o T T

Reservetion -

Loeation :

Late Devéloped 5. T9 on

Flow in Gels, per minu

Before Develepment Saap Lfter 3

Development (or remaris)

This spring was exeavated down and into shale for
storage capaclty. A small house was bullt over the

apring.

Name ,
Other hames

133

Reservation
Location

Date Deve 1ﬁ§ﬁ" ) .May 19 on
Flow in gals, per minute:
Refore Development Seen After q

Development (or premarks):

This spring was excavated down to original formation
(shale), perforated pipe lald and backfilled with
gravel filter. A reinforced concrete trough was con-

-structed; distance from spring to trough 400°',

199
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Reservation

134

N/ViJu XD HOFI OPRIVG L VIICPHTNT
FIFTH THPIG PICN DTSTRICT

Name - .
ULJH:*NgijHa_Iﬁ Spring - ‘

_,*&anahﬁrnuuaxa
Loeation i Bt a0 SE Tndian~Jﬁ113

Date DevelOp_e;-:[“iﬂ . T o7
Flow in Gnlsg,ﬁ@ﬁ‘mﬁnutéd B
Before Develapment Nopne /fter 1

Development (or remarks)

This spring was excavated down thru sand stone and
in to shale for storage capacity and a reinforced
sonerete trough constructed.

Disteanee from spring to trough 100!,

135

Name 4 o phe
OtheTr Names - S

Regervation il

Locatlon_ s

Da té Develope 19_217 -
Flow in gals, . :

Before Develepmerw‘ Ffoer . 2

Deve]opmpnt (or remarks)

This spring was cleaned out, excavated down and into shale,
perforated pipe laid, snd backfilled with gravel filter,

a trough or water basin was shot out 1n the hard sand
stone. No concrete trough constructed.

NNO013228



CV-6417-201

‘Date Dev~f1w7m

N/VETS fND HCOFI OPRIVG IVIELEPITS

FIFTH THARIGMTICN DILTRICT

Name rings a.2
uther Names «i—bﬁm ‘Sp “l—‘ah

136

NT

Regervation waq
Logatlon

S ‘ ril T a7
Flow in Gels. per MINULe :

Before Develepment None: . iLfter 4

Development (or remarlks)

These springs were exgavated down to driginal formation
(shale), water concentrated and piped to a storage
reservoir for sheep dippning purposes and overflow

piped to two reinforced concrete troughs.

136a

Reservation

Locatlon ron meene L-and D

Date Devolop
Flow in gals, pe? m
Before Developtent

Development‘(orlfﬁmhrks):

These springs were excavated down thru Dakota sand stone

and into shale, perforated pipe laid, backfilled with

gravel, piped to reinforced concrete trough,

NNO013229
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N:VLAJs fTD HOFI ODPRING ITVILEPHINT
FIFTH TREIG/ DICN DIOTRICT
Vame  Sand Stone spring
uLhei*Wames 4 .
Reservation ,fwu”g '
Locatlon 1
Date Developed:
Flow in Gnrls, peér minute: . o
Before D@velwwment Lk ~ After o
Development COr»ﬂemarVE) .
This spring was excavated down in to shale, per-
forated pipe laid, baskfilled with gravel and
piped to a reinforced concrete stock watering
trough.
138
Name G ot
Other Names
Reservation

Locastion

Date Develobok

e c To27.
Flow in pals, BeF minuye' e
Before Development. YHome ~  /fter 3%

Development (or remarks):.

This well was dug in a wash to a. depth of 10', rock wall
lald up and backfilled with coarse gravel, also a
reinforced concrete trough constructed.

CV-6417-201 NNO013230
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M/VETH SYD HOPI DPREING IVIETLPMONT
PIFTH THPIG TLCY DTOTRICT

Name Cow _Camp Spring
vthe?r Names _
Reserv#tion -

Iocation.

Late Devejong§‘_
Flow in Gelsg T

Before Develgpmeﬂt §er ﬂf#er ; |

Devplopment (or rpmarks)

This seep was developed by excavating down in to shale
for storage capaclty and it will furnish enough water

for domestic use and what livestock thev have around
the ¢ amp.. .

140

Location X ”ff. -
Date DeveIop i -
Flow in pgelsy Pe¥ e =

Before ngelopment yggg,-_ _iMfter_ 3/4

Deve]opm@nt (or remarks)

This was merely a very sma]] seep before development.
Spring was excavated down and in to shale, perforated
pilpe laid, backfilled with crushed lime stone, snd piped
to a reinforced concrete stock watering trough. Distance
from spring to trough 240!'.
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141

MiVEJa f¥D HOFI DPRIVG TTVILEPNTLNT
FIFTH TLRIGHIICN DTLTRICT

Name  Bpimhall ZHash Spring
oth~7 Names .

Reservatlon
Logatinn

"

Before Develdpﬁent,,;

Ifter

Development (or vemarks)

This seep along side of hill was developed by means
of dug trench, perforated pipe lald and backfilled
with gravel snd piped to a reinforced concrete trough.

142

Location,“_@

Date Developew"ﬁ “ %%bpr IQ - A
Flow in pald., DEF minu _
Before Development oL LAfter B .

Development (6¥ remarks)t

This spring came up thru crevice in sand stone.

It was, however, further excavated, flow increased,
- perforated pipe lald and bachilJed with gravel

and piped to a reinforced conc-ete trough.

NNO013232
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Flow in- pels. ?%ﬁ MITuLe : o
V‘Before Dﬂvelépment ”1~m‘“ K wwﬁfter~-vl%

143

N/VLAJe fXD HOPI DPRING ITVIELCPMINT
FIETH THRRIGHYICH DILTRICT

‘Neme  @lesson Saga Wel1
ulther Names en

Reservatlion  ‘wa
LO»cation 7

Before Develcpment ;ika. ;;_;ftéi 24

’DeVﬂl&pm@nt {or Pemarvs)

This well had been partly developed by the Indlans
In the past. It was thoroughly cleaned out, new -
wall laid up, concrete slab over top of well with
man hole and opening for pump, ard a reinforced
conerete trough constructed.

144

- Nov, ~-1f

: Developmﬁnt (or pemarks)

This spring was ‘excavated down and into shale,
perforated plpe laid and backfilled with gravel
filter and piped to a reinforced concrete trough.
Protectlion work was also done so as to protect spring
and pipe 1line, ‘

NNO013233
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N/ VAJG XD HOPT OPRING LOVITLPITNT..
 PIFTH TAPIG TICH DTOTRIOT
Name F@nﬁ,_ﬂﬂt_i:_QIL ’%@&.ﬂ&ll I
oLher Names .
RaserVQtion' _
Loeation ! ol miles

Flow in les, per minute: ‘
Before Develw@ment Seep Ifter 11

Develapment. (or remarks)
This well was excavated down and into hard sand stone
" walled up and backfilled with gravel concrete slab
over well with man hole and opening for a pump.
A reinforced concrete trough constructed.

‘ 146
Name . o O ‘
Other Names_ b -
Reservation N 10..

Location

i Stepe. 1 mile U, of Highwsa 3

19 or

FlOW in Xz 15’ & :.':!c\. i ‘;/:;.‘ :
Before Davel@@ment Seen rter =2/4

Development (or remarks):
This seep was developed by means of excavating down
and into shele, perforated pipe laid and backfilled
with gravel filter and piped to concrete trough
constructed when Spring #1 was developed,

NNO013234
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Name ;aaiﬂd@aiz,BQmELJp_ﬁpntm;

Wame

147

N/VAJG /D HOPI OPRING LOVITLPNLNT
FLFTH TARIG/ TICN DISTRICT

Other Names

Reserveatlon  wand

Location ‘;"'f

Date Developel.  Yovemban . 10 007
Flow in Gelg., ¥8r minute:.

Before Develepment Seenp ’fher 11

Development (or remarks)

This spring was excavated down in solid rock to a
very porous sand stone, perforated pipe laid and
backfilled with gravel filter, and. piped to a re-
imf@r@@d-c@ncrete trough.

148

Other Nar

Date Developol
Flow in gals. per minute:
Before Development Nona ffter 1

Development (or remarks):

This spring was excavated down and into shale,
perforated plpe lald and backfilled with gravel
filter and piped to a reinforced concrete trough.
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NIVAETw JFD ACPI OPRING IMVELCPHINT
' PIFTH THRPIGITICY DILTRICT

Name Blaek. ME;’JS._WB-I 1.
uLJRT”Names

Reservetion
,Locqtian‘

Date Devejdﬁga‘ ”'
Flow in Grls, pé& LS . I
Before Develepment. Noxne Lfter =/4

-

Development (or remarls)

This spring was developed by way of opening seam
in roek, and runs into a reservolr 10'x58x4 deep,
covered with concrete slab and equlpped with a man
hele for domestic use, but no trough constructed.

150

_Date DeVe 3 "
Flow in_pels. pér Tinut
Before DeveTlopment Sesn iMfter 4

Development (or remarks):

This spring was excavated down and through shale
to hard limestone, perforated plpe laid and becl-~
filled with gravel, and piped to a reinforced con-
crete trough.

CV-6417-201 NNO013236
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" Date Deveiéﬁ

151
NIVETS fYD HOPI OPRIVG IVIILPHONT
PIFTE TRRIGATICY DICTRICT

Name £ﬂixﬁra~ﬂell
other Names

Reservatlion - '«
Logation

Date DeveTldps

R~V
Flow 1In Gerls. ] minute: : C
Befare Davel»pment None Lfter 12 -

‘Development (or remarks)

This well was excavated down to a depth of 12!
rock wall laid up and backfilled with gravel,
eoncrete slab with man hole molded,and reinforced
conerete trough constructed.

152
Name PP - o
- Other Names --.. . e
Reservation o T _
_Lopatign ; Bomiles . o

Flow in: gals. >r minute: e
Before Dsvelopment None _ ffter =

Development (or remarks):

Thls well was excavated to a depth of 8', rock
wall laid up and backfilled with gravel filter,
concrete slab with man hole molded over top,
and a reinforced conerete trough constructed.

ot sl

e
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Date Deve"p7ﬁy ‘
Flow in (rls. Par. I ¥
Before Devel#ipment  wone ILfter 45

Development (or memarks)

This spring was excavated down and into shale,
perforatéd pipe laid end backfilled with gravel
fillter and piped to a reinforced concrete trough.

154

Date Develcpﬁif‘:}: amber
- Flow in .galg, PEP..MINnUL

Before Development ,Nﬁaﬁ ffter 32

Development (or remarks):

This well was excavated to a depth of 12', rock
wall laid, covered with a conerete slab with a
man hole, and a concrete trough constructed.

210
153
N/VeJe SMD HOPI SPRING IVIIEPMINT
FIFTH TRRIG/TICY DISTRICT
Name - -  aweet Wa
Ofher Names . . ...
: Resarvation., . Megatk g
Leeatlon. 3 /4. ack and . .

NNO013238
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155

NIVAJe f¥D HOPIL OPRIVG ITVITEPMINT '
FIFTH T ”IG/”ICN ;fSTRIC¢

Name  Racae~she Well
Other Names Cﬂﬂl lﬁlall

Reservetion
L.oeatinn :

Late Developsd.
Flow in Grls. PpePF min ¥
Before Dev@lﬁpment ___None - ifter o

Development (or remarks)

This well was excavated to a depth of 10!, rock wall
laid up, cencrete slab with man hole molded over top,
and a reinforced concrete trough constructed.

156
Name
Other Names
Reservation 5 n ‘
Locatlion ; B,
Date Devd

Flow in pals. DEF minoer o
Before Development 1 After 1k

Development (or remarks):

This spring is nesr bottom of wash, excavated down into
shele, backfilled with gravel filter, rock wall laid
for flood protection, perforated pipe laid, and piped
to a relnforced concrete trough.
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,Iocation

| 'Date Develd)
- Flow in g&ls, FeFminnte: -
_TuBefore Developmenb 4%‘.m L fTter_ 4

157

NivVegs JVD HOPI OPEIVG IMVZRIEPYLNT
WIFTH TRKRIGATICN DTSTRICT

Name Dep n“Spring
Other Names &"ngh&

Reservatlon Jonthewy

Location___ g _

. Late Deve]oﬁgﬁ e oo T G
Flow in Gﬁls.vﬁerfm~nu et -2l
Before_Dﬁvgl&pment “None.. .. lfter i

Development‘beﬁ“remarks)

This spriig was excavated down into solid rock,
‘perforated plpe laild and backfilled with gravel
and plped 840' to a reinforced concrete trough.

158

Name ol
Other Names Sa Beg
Reservatlon i’ a,aady’

0.

Development-(or pemarks):

_ This spring was exeavated down and into shale,
perforated plpe laid and backfilled with gravel
filter, a reinforced concrete trough constructed.
Distance from spring to trough 270!, '

NN013240
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N/VLEJe fTD HOPI OPRIVG ILUVEILCPMENT
PIFTH TRRIGHTICN DILOTRICT

Name __Todo-Muni. ﬁpning

OLher Names
Reservation
Location

Late Devetbffﬁﬂ P
Flow in Grls. per mitwute:. R
Before Devel@@ment Ay - After o 41

Dev&lopm@nt (or remarvs)

This spring was excavated down and into shale with
2 storage basin holding about 3 barrels of water,
pipe taken out near top of shale and piped to =
reinforeed concrete trough. ,

160

Reservation
Location"

Name Alkall Seeps
Other Names

Date Déveld
Flow in pals.

Before Dpvelopﬁent ﬂmnna-~»-ﬁfter - S .

Development (op‘remarké):

This spring was.excavated:. down and into hard sandstone
with a reservoilr for stofage, size of reservoir 20x8x9"
deep, covered with logs, bark, and dirit, with a man hole,
Water 1s piped from 3 ft. level to a reinforced concrete
trough.
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161
IT ViJe fFD HOPI OPRING LWVIIEPINTINT
S PIFTH T "fG/” G DTK)T‘%.LC.L
Vame _ 'Big Wi l J ow_Spring
Vtlier Names Bacﬁpfadga
Reservatlon:
Location g 1to an able e
Late Devélopaq. P R
Flow in Grls. Pep minﬁ%e:
Before Develeéepment i Lfter 5 /4
Develapment (or remarks)
This spring was excavated down and into shale,
perforated pipe lald and backfllled with gravel
filter, a reinforced concrete trough constructed,
distance from spring to trough 120!'.
162

ox Yalley, and 3 miles

Flow in pnlé},f“ﬂ“‘ TES
Before Pevelopment 13 iftep o

Development (or remarks):

This spring was excavated down and into shale,
perforated pipe lald and backfillled with gravel
filter and piped 150! to a reinforced concrete
trough

214

NNO013242
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W/ VAJG SND HOPI OPRIVG LUVIILPITNT
FIFTH THPIGH DLCY DTOTRICT

otlieT Names

Name  High Water | Sp:ings

215

Reservetlion
ILocation

Date Developed
Flow in Gpls, pe¥F minu f 3 ST
Befnre D@velmpmemt. 1% ‘-ﬁftﬁp. ok

Development (or pemarks)

These springs, two in number, were excavated down
ard into original fermation (shale), perforated pipe
laid and baekfilled with gravel filter and piped to a
reinfereed ecencrete trough.

164

Neme Snak Sag;ng
Other Namé'sg

Reservation
Iocatlion

Date Devel: D \
Flow in pals, ' minute: . B
Refore Development % ffrer, z/4

Development (or remarks):

This spring was excavated down intd'rock, rock wall
laid for storage, no trough constructed.

NN013243
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165
CM/VEJ6. fND HOPT OPEING TOVEIEPITNT
CFIRTH THRIG 1IN DILTRICE -~ -

Name Lﬁhx;;lgmNWat@zﬁ_pzimséﬁitm@~ia_numb§nl._

ther Namés

R@SP”V“*ion,”if‘ th@mm“ﬁaxafD

L@cation S.mil

Date Deve Op”ﬂ y
Flow in Gelsy pér minute:

Before Devel#pment 1 Lfter 1

Develogment (or remarks)

These springs were excavated down and into shale,
perforeted pipe lald and backfilled with gravel
filter, and piped to & reinforced concrete trough.

166

Name Naleah
OtheTr Nemes . -
Reservation  ~ - . .

Location

Dete Deve .
Flow in Fol&. ¥ ute: )
Before Davelowmen% 1 ffter %

Development (or remarks):

This spring comes out of a crevice in conglomerate
formation, and flows into a small reservoir from which

a pipe line 180' long connects with a reinforced concrete
trough.

NNO13244
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, Locatisn

Other N s
fReéérVation-[4So;t;ejf

217

167

CNIVEJE SYD HOPI OPRIVG IWVILEOPMNLNT
FIFTH Tk ?IGIDICN ““”TRIC

Name Clizza Slone Well -
Other Names Many. Gosta . dell
utBern Naveio

R‘e's>erv etion %

Léfélbevesc

Flow in Grles-PeF mimuter —

Before Dev&lﬁ@ment Nona. - After P

- Development, (Or r@marvs)

”

This was excavated down to solid rock, rock wall

lald up, a econcrete slab with man hole molded over top,
also a dumping box to pour water in pipe from box to

a reinforced concrete trough. Distance from well to
trough 60!,

168

Name

vDevelopment (or memarks):

This spring had some development work done on it by
traders years ago. It was further developed by excavating

down and into solid rocki which furnlshes a storage reservoir,

size of wperervolr 8x10x33

! deep. The original spring house

over spring was not removed water was piped to a reinforced

concrete trough.

NNO13245
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N/VEJ® SYD HOPI OPRIVG LTVIILEPHTNT .
FIFTH THRRIGHTICW DILTRICT ‘
Name Cow Spr
Other Tames
Reservption Southern Naya
Location g_miles B, of Indlen Jells

: O 97 1 A,u“%u' St l?lztz
Flow in Grls, per minute: , U .
Before Demlm@nt sgeps After 3/4

DevnIO@MPnt (or remarvs)

These seeps, three in number, were developed and
connected into one line, and piped to a reinforced
conerete trough. Distance from spring to trough 650!,

170

Before D@velopment tgéé§ ifter__ q.2/4

Deve]opment (or remarks) v

This spring was excavated down to driginal formation
(shale), rock wall laid up for storage reservoir,
and piped to a reinforced concrete trough.

CV-6417-201 NNO13246
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L NIVEedG fND HOFI OPREIVG ITVIELEPNTINT
: FIFPTH TRPIG/“:CN DILTRICT

Name Say Bebo bpring

219

VtheT Names_ .~ T T T T e

Reservation: .,  $o
Location 8 m

Date Devéfk‘,
Flow in Gels, pel minute: h
Befare Develﬁpmemt __Seeps. Ifter 121

Development (or pemarlks)

These seeps were developed and concentrated to

a besin, perforated pipe laild and backfilled with
gravel fllter and plped 375 ft. to & reinforced
eoncrete trough.

172

Ay . Bedo. Yas
Bmes -

Reservétion;;ﬂ f*

Iocation

Development (or remarks):

This spring was excavated down and into shale,
perforated pilpe laid and bakefilled with gravel
filter, piped 400' to a reinforced concrete trough.

NNO013247
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W.VeJw fFD HOPI OPRIVG LTVILEPINLNT
FIFTH I ”L”f”IC“ DILTRICT

uthez Names

R@servation_ L
Liocation .. & miYe

Date Devé :%f$.
Flow in Gels,' pé
Befote Develih

Development” (or remarlks)

This spring was a mere seep before developnent,
excavated down and into shale, perforsted pipe lald,
backfilled wilth gravel filter and piped to a concrete
trough. Dlstance from spring to trough 220'.

174
Name - .. : L s
Other ;ames . L ] .
1 0

Reservation
ILocstion . ”J

Develdpment'(df'rémarks)é

These seeps, four in nugber, were excavated down and
into shale, perforated pipe laid, backfilled with
gravel and connected to one line, and piped to & re-
inforced concrete trough. Distance from spring to
trough 800!,

NNO013248
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178

CWeVETG YD HOPT GPRING TUVINCPIT NT
o PIETH Tuvwaﬁfrc“ P*gTRIC”

" Name Qld:Murph pning o
“Other Names \_y_ e

Reservation™ "  dan: i

ocatlion

Date Developed &nga ﬁ T o
Flow in Gels, ‘% minu ‘
Before Devel@@ment Seen. Lfter 1

Development (or remarks)

This spring was excavated down und into shale,
perforated plpe laid and backfilled with gravel

" fllter, and piped to a concrete trough. Distance
from spring to trough 225'.

176

Name '

Other Names
Reservation
Iocation

“_‘_’:"p'l 1

Date Developsa" ~ 10 ™
Flow in gsls¢ pe minu%% 3 =

Development (o# remarks):

This was an old abandoned well used for watering stock
several years ago. The casing in this well is in good
condition, slze of casing 6". ‘this well was cleaned out
sand pumped down and into cook strainer. It may be neces-
sary to do further development work on thils well as the
strainer may be very badly corroded.

CV-6417-201 NNO013249
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- Name .

_Resarvation ;

- Flow in Fals(”pe :

17

M:VEJO VD HOPI JPRING IDVRICPNINT
FIFTH TKRIG TICN DISTRICT

Name  Meoenecopi Se t Spring #1 . A

Other Names - Cevemontal avnring . e "
Resepvetion- e
Locatiﬁn S R ) el ",Qndﬁﬂj}]gggd.w
Date D6V830§%a,‘3;~ﬂ» obhep 4. ON .

‘Flow :in Gnlsﬂ”per'm nute:

Befare Develﬁ@memt S T i =3 AN S

Devéi@@@ent'(dr ‘pemarks)

This spring flows from a large crevice in sandstone
collected in reservoir and piped to a concrete trough.
Overflow from trough is used for irrigation of garden.

178

Other .ames S St o

Location

Date Deve1}7

Before Develeopment. ..

“'Defelopménﬁ'(6f'féﬁaﬁks):

This spring or seep was at side of road, excavated down

and into shale, trench filled with grave] filter and piped
to a fountain in village. Overflow to be used for irri-

gating gardens.

NNO013250
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MoVEJO SYD 0PI SFRIVE TUVIILPINT
FIETH TRPIGI TICW DTATRICT

Name Do~Nag @a Sprins; . e
OtheT Names RBlaek ¥ ML ’ R

223

Reservetion
Logation

De«el@@mmnt (op. rQMQr%s) o

 This spging was excavated down and. -into- ghale,
perferated pipe laid and backfilled with bf‘avel
~end piped 125" to a reinforced concrete trough.

180

Name
Other MNames

Reservation
Location»

Dete DevETIBEN Lo T oo
Flow in gels., 7 I -
Before DeVel@@mmn£‘

Deve]opment (or rema?ks)

This sprlng was excavated down and- into- gandstone,
perforated pipe Jaid and backfilled with gravel.

A relnforced-concrete trough congtructed. Distence

from spring to trough 35'.

NNO13251
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181
M VLEJ@ VD ACFI OFE I*; TI4PITINT
FIETH TRPIGrYL TfkTRIC”
Qb - Name: e
Res atlon avaio .
_Locat*on*‘_, £ Xalbeko e -
o Late ‘DevBISD £ i , 'ﬁﬁfgz “{:“lT o
"Flow in Gelg minute ! S
Befare D@?ﬁﬁﬂ%@@@$_.m - ~ 2

Dev&lgpmant or remarlks)

This spring was excavated down and into Porous sandstone,
perforated pipe laid and backfilLed with gravel and
piped 200! to a reinforced concrete trough.

182

Name
Other ! o
Reservation W, >

Iocation f Y o A

rd
p
¢+

'-Fiow in pais:
Before- Devel@ﬂ

 Developmest. (o remarks):

This sprlng was excavated down and into shale, perforated
pipe laid and backfilled with gravel fillter, and piped
35' to a reinforced concrete trough.

CV-6417-201 NNO013252
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Reservetion

‘Reservation

183

W.VEJO /TD UOPI OFRIVG ITVILEPMT
FIFCE TLRIGHTLICN DRILTRICT

Name Bert Tso Spring

S Uther Fames

225

Locatian “'i~wl"n Y

Late Deveélopad ,
Flow in Grls. D8P minute:
Before Develdipment Seep  After 1

Development (or remarls)

This spring was excavated down and iInto shale,
perforated pipe laid and backfilled with gravel
filter, and piped 100 ft. to a reinforced concrete
trough.

184

' Weme__ yon—-Horges Spring

Other Names

Location

Date Deve
Flow in F&ls. €
Before Developme:

Development (or remarks):
This spring was excavated down and into shale,
perforated plpe lald and backfilled with gravel,
a reinforced concrete trough constructed. Distance
from spring to trough 375'.

NNO013253
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185

L

M VAEJ® (D HOFI OPRIVG LTVIIEPMTNT
v PTECH ThRIGf”’C” DELTRICT

Loecatl

Resewgtianmwm&m

B@far@ Devabm@mémt Seep . ifter 1

Develmgm@nﬁ (or remarks)

ng was excavated down and into sandstone,
ed pipe lald and backfilled with gravel filter,
ed %o a reinforced concrete trough. Distance

from tr@ugh to spring 400°',

186

RN

Dat‘e Dév»' ad ¢ —
\,Flow in pels. p?% mfnd%e

Before D@velopmamt h Seen _IMfter 1 gal

Development (or remarks):

This spring or seep was excavated down and into shale,
perforated pipe laid and backfilled with gravel fllter,
and piped 250' to a reinforced concrete trough.

CV-6417-201 NNO013254
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; ’Deve]opmpnt (@? @emarks)

187

oveda D 'V\FT OFEING TTVEILEPITINT
W *l”'IT" THPTE! '1’(_'\7 DTOTRICT

3t e hoe LA

utue Namevf

27

Reservetlon wegs

Location 1;“

Befora. Dwalugimm o ifser_g..

,DQV@iopmﬁn% (ar remarvs)

_‘This spring is down in a Canon on bank of wash.

Xt wds necessary to bulld a stone and cement wall

* to protect from flood waters. No concrete trough

_ constructed as there was no suitable place available.

188

Name . ")
Other Nemes

Regservation
Location ‘

Date Developed P T P
Flow 1in pals,'peliw‘ifp :
Before Dnvaﬁw e

This spring was excavated down and into sandstone
* for.storage capacity. A stone and cement wall laid
“up-and bullt high enough to protect from flood waters.
This spring is for domestic usej;as there was no place
available for conecrete trough, none was constructed.

NNO013255
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£J6 STD IPTI LrTIvS TUVETEPTTIND
. » . oo FIETE LG G’IL(F fff TRILCT
Name - pnt Corn St ' . . e
OEher Names Qandg o > Ngh~dan-dalet Speing - R
Reservetion_Henmt ‘ ‘ |
Loeation_ g milas Store,.near head of lah-den-delet—wash,
Late Devs 028
Flow dnw Grls, ‘

Before B@V@lﬂ@me@t x AEEer _ 1-3/4

Develomment (or remarys)

This spring was excavated down into original formation
(shale), perforated pipe laid and backfilled with gravel
f1lter; distance from snring to trough 400 ft. The

trough is of reinforced conerete with capacity of 700 gal,

180

Name -
© Other Nameg
'Reservationm'

ILocation ¢ m

Date Develtd - S
Flow in pels. pel mlinute:
RBefore Development 13 ffter =«

Development (or remarks):

This'spring was excavated down and into sand (very coarse)
perforated pipe laid, backfilled with grevel filter,

piped to a reinforced concrete stoek watering trough.

.-
}
i

CV-6417-201 NNO013256
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VAJe (RD COFI LERIVG IUVITOPITR -
FISOE TLREGS TI0N TILTRICT

Name Hostodl To Spring ‘ . .
Other Names Hans . e

Reservetion
Iocation v

Late Devel oped._
Flaw in G ls. or

Develapment (or remarls)
This spring was excavated down and into shale,perforated

pipe laid, backfilled with gravel filter, and piped 90

feet to a reinforced concrete stocl: watering trough.

192

Name
Other ] 3 Buekin
Reservation = - Hani
Locetion i .

e DovETSERE g T9 28 ~
Flow in geals. per minuter. .
Before Development - 1 [fter X

Development (or remarks):
This spring was excavated down =nd into shale, perforated

pipe laid and backfilled with pgravel filter, and piped

150 ft., to a reinforced concrete trough.

CV-6417-201 NNO013257
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193
VLIS (VD JOTIOLTEIVG TTVEIEPT
WTOOU TIPS 0L DT TRICT
Name . To-Hoakle Sprigg
Other Names_ ;
Rebervptlon&; -

Location

Late DevEToged . ' ‘Mav

, 1(? 28
Flow in'Ghlsg'ﬁeP minutﬁ' e
Before Develifpment X ' LTEer, 3 /e .

Development {or romarls )

This seep was excavated down and into shale, perforated

‘pipe laid and backfilled with gravel filter, and piped

to a reinforced concrete trough; distance from spring

to trough 180 ft.

194
Name Cla-Chai. Beto '~
Othe¥ Names .~ Dog_Sp ring.
Reserwvatlion, . .. qgh
Locption 2l miy W.H: of’"?om anﬂ Torth of Polacca and

ﬁhin?ee 70

Date Develspe '.“r.‘w- oy LB8
Flow- in palsi PEP MinuLe ! - e
Refore Develophent & ifter 1

Developmentf(of“rémarRS):
This seep was concertrated to a bowl, perforated pipe
laid and backfilled with gravel, piped 180 ft. to a

reinforced concrete stock watering trough.

C\V-8417-201 NN013258
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" 195
VARG TD COFI GRTING IUVITEPITINT

ST Tpia Gy oo rRier

Reqervntion.}:‘fﬁ&ni. T ‘ R .
Locatinn . . 22 1 _. f Pplacca &.linmilﬁﬁ*ﬁQnth of_road to

et o

Late DevETEReR %gx . 28 TR e e
Flaw in Grls, EE? MINULS ¢
Befote Develdfment 1/4 srter_ =/4 .

Developierit” {op” remarys)
This seep was developed by means of concentrating

water in shale ditch, perforated plpe 1l21d and backe
filled with gravel filter; distance from spring to

reinforeed concrete watering trough 125 f%,

196

Location..

Reservétionv E&p&a - ‘@ﬂn | -

Flow in pa13; 
Befcre Deve i@

¢a}ww3g4,..' rfter_qi
Development<(a§ pemarks )2
This spring was cleaned out, perforated pipe laid,

backfilled with gravel filter, piped to a storage tanl:
bullt of stone masonary, size of reservoir 10'x10'x5!
deep and thence piped from reservoir to a reinforced

concrete stock watering trough.

CV-6417-201 NNO013259
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e , 197

W.oVAJ6 STD 0PI OPRIVG IUVIEILEPIT:NT
PIFTH TLRIGS TICN DTLTRICT

Name Rock Spring

Othe? Names

Reservation Western Navajo

Location_ T mi. N.W, of To Ha Cheg. Snring,gndﬂza_mi .. of
N Wed Lagg .

Late Develo 1

Flow in.Gerlsy pef minute:
Befare D@v@l‘pment % After_ 32

Devslw@sent,(@@ remarks)

’ -This seep waé discovered near edge of waterfall in
wash on shale bed, excavated down and into shale, filled
with gravel filter and piped to a reinforced concrete

stock watéring trough.

198
Name ¥Q§ngggj Spring. #3
Other Names ‘
Reservation ; w@qupﬂ Nana {n
Locatlion T , ; 208850008 T—ine—

Date DevEldpe@d ooy
Flow in . gralﬂm s e R N
Before Devels

Development (or remarks):

This seep was excavated down =nd Iinto shale, perforated
pipe laid, backfilled with gravel, and piped to a re-

inforced stock watering trough.

CV-6417-201 NN013260
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NAVAJO AND HOPI SPRING DEVELOPIENT
FIFTH IZRIGATION DISTRICT 199

Reser¥$ti@n1@unn

% Locati@n _21 mi, N-W- af Bed Lake
Date D@v"Ioped Mareh 19 _on
- Flow in Gals. per minute:
| - Before development _ 1 After_12

Develé@ment (or remarks)

This spring was excavated down and into shale,

peérforated pipe lald and backfilled with gravel

filter and plped to a reinforced concrete stock
~ watering trough.

200

Name

Other’ mamas

Reservatian Lau@n

Location 15 mi. WM. of Red Iake

‘eroped_ Jan 19 28
im gals. per mlnute:
Before lew@lopment Qe en After S

Davelopment (or remarks)

This seep was at foot of sand drift, excavated down
and into shale, depth of sand 8 ft., dug trench in
shale, lald perforated pipe, backfilled with gravel
filter, and plped water to two reinforced concrete
troughs .«

CV-6417-201 NNO13261
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WAVATG ARD ROFI SPRING DEVELOFMERT 201
PIPPR IRRIGATION DISTRICYT

This well was excavated down znd into shale for
storage capacity, size of well 5'x8'x10' deep. Tell
covered with reinforced concrete slab, wlth man hole,
a reinforced concrete trough constructed,

202

1 Develoymmt (or remaris)

4;2’§':-‘|KW§_NOWN 3HL LY Q30N00HdIY

CV-6417-201 NNO013262



