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GANADO PROJECT.

This project is located on the Navajo
Reservation in Arizone about 60 miles northwest
of Gallup, New Mexico. The water is diverted
from the Rio Pueblo Colorado to a reservoir in
e flat on the north side of the stream, the ocapa~
ity of whioh is 4300 acre feet.

The project lands lie on both sides of
the stream and the total aree is 1700 acres, of
which 707 aeres are irrigabed.

There are two non Indian water users
on the project; J. L. Hubbell, who owns & home-
stead on the reservation, and the Geanado Mission.
Mr. J. L. Hubbell receives water from the storage
reservoir under s contract executed between the
United States of Americe and himself, dated May 31,
1913, The following excerpt taken from the con=
tract defines his right under the project:

"The party of the seeond part agrees to

perform a proportionate share of the

labor and to pay & proportionate share

of the cost of material and supplies in-
cident to, or neeessary for, the proper
operation and meintenance of the Ganado

Irrigation System of the party of the

first part, or in lieu thereof at the

option of the party of the first part
to pay such proportionate charges as

mey be fixed for the annual operation
and maintenance of said system.
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In consideration of faithful perform-
ance of the preceding stipulations of
the party of the second part and of the
conveyance of the property hereinbefore
mentioned, the party of the first part
agrees that the party of the second part
shall have the right to sufficient water
from said system for the proper irri-
gation of his above desoribed lands,

not to exceed two and one-~half acre feet
of water for each acre of land, and not
to exceed four hundred aere feet of
water in each year, or so much thereof
as shall constitute the proportionate
share per aore from the water supply
actually available for the lands under
the project.

It is mutually understood and agreed
that, in the performance of labor, or
the use of material and supplies, or
the fixing of the annual charge for
maintenance and operution of the system,
the users of water therefrom shall cone
tribute as the area of the land of eacsh
irrigated is to the total area served
thereby."

As to the Ganado Mission rights the following
is an excerpt from a letter from the Commissioner of
Indian Affairs, dated September 27, 1919:

"A formal agreement, signed by the proper
officers of the Home Mission Board, bind-
ing the organization to bear its propor-
tionate part of the expense covered in the
construction of the irrigation project and
its operation and maintenance, should be
submitted. It should be stipulated in
such agreement that water may be refused
upon failure to pay proper charges when
due. To date the aggregate cost, per
acre, of the projeot, as now estimeabed,
slightly exceeds. $71.00. The irrigable

W
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portion of the Ganado School lands,
since the relinquishment of the ten
asres, is only about 39 acres, as
above list indicates."

From letter from Commissioner dated April 4, 1929:

"Our recommendation for the issuance

of & patent ocontained no requirement
that an agreement be signed before is-
suance of the patent, but set forth

thet the liability for payment of the
proportionate construction charges would
attach whether any reference therseto was
made in the patent or not; the liability
of the Mission Board being a matter of
lew. However, no requirement of payment
has been made to date for the reason
that the Navajo lends have not been
allotted amd, therefore, the proportions
have not been established."

During the present fiseal year the anmual

spring cleaning wes divided on an acreage basis. The

Navajo Indisns farming under the project clesned their
proportionate share of the canal; the Ganado Mission
and Mr. J. L. Hubbell paid the Indiang in cash for
doing their proportionate shere of the annual cleaning.

The amount paid by the Ganado Mission was

$164.98; by Mr, Hubbell $503.,39, and the amount done
by the Indians $271.31, making a total of $939.74
in work done without cost to the Government.
The Indians on the Ganado Project have

shown an unusual interest in the project affairs,

NN013270
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An association has been formedi for the general
advancement and instruotion of the Indians on the
project. Meetings are held on the 30th day of
each month at whioh time a representative of the
Irrigation Service meets with them and discusses
items of interest and projeot affairs with the
Indians. Most of the Indians have constructed
permanent homes and have engaged in general farme
ing rather than raising alfalfa which has been
the rule heretofore. Some of the Indians have
raised exceptionally fine gardens and a few are
raising chickens and turkeys. It is the inten-
tion at the present time to build up a market
whereby the Indians cen raise poultry on a more
profitable hasis.

Sufficient water was stored.on the pro=-
Jeot to meet the irrigation damands.for the present
seasone The Indians have asked that the North
diteh be extended to make more irrigable lands
available, In this conneoction it will be necessary
to have an additional allotment of some $5,500 The
Indisns have wolunteered to do & part of this work

without cost to the Government,
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MOENCOPY WASH - TUBA CITY

This prgject was constructed some fifteen
years ago for the benefit of the Navajo Indians live
ing below the school farm and for the irrigation of
agricultural lends held by the Tube City Indien
School.

During the past season the headgates were
replaced and a sluice gate installed in the diversion
dam. A weter bridge was constructed across the main
canalvto carry flood waters from the adjacent hill
acrogs the canal into the Moencopi Wash.

A debailed survey was made of the Indian
School farm lands and a complete irrigation system
laid out to facilitate their irrigation.

The total cost of the construction work

was $920.00; the estimate for the work, $900.00.
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RED LAKE PROJECT.

This is an old project, originally built
prior to 1904. However, no use was made of it and

it almost went to pieces. Between that date and

1927 this Service rebuilt it twice, but still no
use was made of ibt.

The construction of a sanatarium and the
proposed construction of a large hospital at Fort
Defiance made it necessary to provide for a large
dairy herd to furnish milk to the patients. The
limit of irrigation for raising forage at the Fort
had been reached, so thoughts were again turned to
the Red Lake Project, about 15 miles distant. Forty
aores were gseb aslde for the above use, and the
superintendent agreed that he would see that the Ind~-
ians made proper use of the project, so money was
made available to rehabilitate the project. This
was done during the fiscal years 1927 and 1928, As
finighed, it ean irrigate about 700 acres of land
with the extension of a few small ditches. The Ind=-
iang geem to be teking hold of a considersble area
and the forty aeres for the agency is being put under

cultivation,
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The projeet consists of a diversion da@,
a feeder canel to the reservoir, which has a store
age 6apaeity of 4275 acre feet, and about five
miles of distributing cenal. A4t the end of this
figoal year there is about 2500 aore feet in the
reservoir.

The Projeot has been visited several
timss‘during the present season and it seems to be
properly functioning. It is under the management
of the Superintendent of the Southern Navajo juris-

diction and not this Service.
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NAVAJO AND HOPI WATER DEVELOPMENT.

As a separate branch of the work in
this Distriet, is the development of domestie
and stoek water on the Navajo and Hopi reservaw
tions. This is the development of existing
springs and seeps; the drilling of wells, both
shallow and deep, and by the latter is meaxnt
over 300 feet; the digging of shallow wells,
which is really a development of a spring that
lies so the wabter will not flow from it by grave
ity, and the building of storm water reservoirs
or ponds,

Organization.

All of this work iz under the direct
supervision of General Foreman A. H. Womaock.
Under him as his immediate assistant is J. J.
Schwarz, The working force is divided into vare
ious crews - as two crews, one with headquarters
at Polacca and the other one at Chin Lee, who
look after the operation and maintenance of the
finished wells which are equipped with windmills,
storage tanks, troughs for stock, etc.

There are two crews who have tractors

and rotary serapers who are building the tanks
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or ponds, and from eight to ten other crews - vary=
ing with the season = who are developing springs.

At the beginning of the fiscal year we
had bought seven light trucks for the use of vare
ious orews, and put on a new force of men. In

order to get these trucks to the field, and to

.give certain instructions to the new men, they

were called into the headquarters office and a
little school of instruction, under Mr. Womaok
and Chief Clerk Albers, was held for a couple of

days.e

'Cooearation.

The work of this water development was
done under the closest cooperation with the Agency

forces. Prior to the beginning of this year and

at intervals, Mr. Womack, accompanied by the var=

ious superintendents, made trips over the reserva-
tion planning the work, mapping out a general plan
for the year, which was to be followed as closely

ag possible., Contingencies which might arise from
time to time would modify this, but so far as pos=-
sible the original plan was adhered to, or if chang=
ed it was with the full approval of the superinten-

dent. In this way the best distribution of the work,
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and the development of water where it was most
needed, was seoured.

Mr. Womeck submitted a report at the
end of»ﬁh@ year from which the following is taken,
to shoﬁfthe viewpoint of the men in the field,

"You are aware of the long continued
drouth in this Southwest country, slso that on
account of this continuous drouth all the stock
+to concentrate at the permanent water
he drilled wells and improved springs,
§ o congested condition and mekes un=
and on these permanent watering places.
urn, causes us to abandon our original
der to develop additional water near
grazed country. In some cases we have
d to install gasoline pumping plant as
ary waber supply to keep stock from per-
59 or obther conditions causing us to

have to deviate from the original program, such
as this: Reservation superintendents will sud-
denly find out that they have an approprisation

The requirements for water supply for
one of se plabts is not only to supply water
for dipping sheep, but as the sheep have to be
dipped, and ten days later have to be dipped the
second time, it is easy to understand thet thous-
ands of enimals have to be held in this locality
during this dipping period, therefore, using e
great quentity of water which is considerably
more than the usual spring will supply.

Tha superintendents fully realize the
serious conditions of the grazing country, also
the difficulty in providing wabter st all desired
places, and they are reasonable in their requests
for more water, also are constructive and co=-
operative,
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However, the fact remains that the country
is failing as a stoek country at an alarming degree
and every effort should be made to conserve the
range in every way possible, not only by reducing
the number of animels on it, but by scientific
supervision of grazing, together with a sufficient
amount of money to develop all the water possible
and at the places where it will relieve the extreme-
ly overgrazed portions and allow some, at least, of
the grass to mature and reseed the land. Not only
ig much. of the grazing area kept pgrazed down to where
it is prevented from developing seed, but is grazed
down to the level of the Pround the year round.

You will remember in our letter to General
Scobtt on this subjeet (I think in 1915), I ecalled
his attention to the rapid destruction of the graz-
ing land and expressed my belief that within a few
yoars it would be reduced to & bad land and that
there would commence the Real Indian Problem, and
it is common kmowledge in this country that since
1913 the increased stock has depleted much of the
grazing land and there seems to be no relief in
sight; however, the grazing seems to be the one re-
source of the Indian's existence.

I believe that this Govermment could do
well in using some such scheme of reseeding as did
the British Government in Australia as this is about
the same elevation (semi-desert) and something near
the same rainfall per annum,"

As showing the detail of work by jurisdic-
tions, the following summary is submitted:

Northaq& Jurig@ictian.

On the Northern Navajo we operated two
spring erews with equipment including truck, tents,
small tools, serapers, picks, and showels, eto. We
also have material shipped here and have storage
for material and implements.

This jurisdiction has meny more springs
than any of the other jurisdietions as much of the
Northern is located in what is ecalled the San Juan
Basin, which is a natural artesian country. On
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this account anything that makes a break in the

ing shale oamuses & spring to rise through
. :'ami this happens many times, especially
along the majar faults.

We have developed 36 springs end con-
structed conerete troughs at eaoh, with the dome
estic storage away from the stock water; have dug
7 shallow wells which are walled up with a con=
erete sla}a top and in which is a heavy hinged 1id.

Hopi Jurisdiction,

On this jurisdiection we have our heade

samp :x.ncluding shop where we repair truek,

1 , meke forms for comerete, and issue all
.1 for this jurisdietion.

.. We:-have one crew equipped with truck and
tools wh ch maintains 50 wells and windmills on this
; Wb operated one sprlng erew the full

conerete fbrenghs wara aens’sructed.

Southern _Jm:iﬁéiwim,«

plaeed eenbrehw trowghs at eaeh ef them.

Water conditions on the Southern Navajo
are greatly improved by the permenent water develop-
ment although there is but a small percemt of the
work necessary completed along these lines.

Laupf_ Jurisd:i_ﬁbion.

On this jurisdiction there was little
money to operate on, therefore, only 4 reservoirs
were made., These reservoirs were located in what
is ealled the Diablo country, where there are no
springs and money was not sufficient to drill wells.

ki
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However, there were 2 wells dug in other parts of
the reservation and reinforced conecrete troughs
construeted.,

The allotment for Leupp jurisdiction
is always small as the allotment of funds is based
on the population.

WbsﬁarnkJuriadiction.

~ During the last year we operated one
reservoir construction crew on the Western juris=-
dietion, This camp consists of the following men
and equipment: one foreman, one tractor operator,
one laborer (Indian). The equipment consists of
r, one rotary soraper, truck, tents,
eamping‘equipment, and cook shack.

Th@‘e reservoirs were constructed in
V stook water in e large area of
where there are no springs and
impossible., There are 9 reser-
sructed and the tobtal earth moved on
voir work wes approximately 28,847 cu=
In addition to this earth work there
is the item of ripraping all the faces of these
dumps with slab stones. In some cases both sides
of the dam were ripraped. This necessitated con-
gsiderable work in getting the stone out.

There were two spring crews operating
a part of the year who developed 10 gprings and
dug 12 shallow wells, At all springs and wells
there is constructed a reinforced concrete trough.

The spring orew consists of one foreman,
one assistant foreman, and the necessary Navajo
laborers to carry on the work. The equipment con-
sists of one truck, tents, sorapers, pieks, shovels,
and other small tools.

Eaatarn°Juri§§ictian.

On the Eagtern Navajo we have had a
duplicate of the construction outfit on the Western
Navajo.
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Owing to brealkdowns in machinery, it has
been nesessary at times to quit work on the reser-
voirs, and the traetor orew was switched to the
spring development work on the same jurisdiction.
However, there were constructed 8 reservoirs with
a total yardege of 20,000 cubic yards; this same
party also dug 1 well, placing reinforced trough,
ete.

This Bastern Navajo has but few springs
and it will be necessary to continue the reservoir
work, also to drill some wells as a permanent sup-
ply of water in order that in extremely dry times
the stoek oan be moved to a permenent supply to
prevent loss of herds.

SUMMARY

' Springs Developed
No.Navajo So.Navajo West.Navajo Eest.Navajo Hopi Leupp
36 18 10 3 10 0
TOTAL 77
Reservoirs
Leupp Western Navejo Eagtern Navajo
4 9 8
TOTAL 21
Wells Developed
No.,Navajo So.Nevajo West.Navajo East.Navajo Hopi  Leupp
7 13 12 1 12 2
TOTAL 47
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la
2a
3a

ba
6a

Te

8a

9a

10a
1la
12a
13a
14a
15a

16a |

17a
18a
1%a
20a

2le

22a
238
240,
26a
268
27a
28a
29a
308
3la
328
33a
34
35a
36a.
37a
38a
39a
408
4la
42a
434
44a,
458,
4628,
474
48a

INDEX

Springs and Dug Wells

Jedito

Marty!s

Chief Spring
Keams Canyon
Walpi

Tews Spring
Shongopovi

Wepo Spring
Wacatova

Solomy
Tohadistoa
Bradley!'s

Todetai

Denebito

Denebito

Bascoba,

Secota

Ches~=Keza

Baooba Spring No.2
Tommy's spring
Toreve spring
Taylor's spring
Burro spring
Honane
Ta=ho-not=-a
Pevait

Cheskeza spring
Chendeeto

Seven Mile spring
East Side spring
Wacatove
Cornfields spring
Corner spring
Chimopovi

Clay spring

Luocay Kad Top
Bekis Two Wells
See Se Toa Well
Wha Chee Yaza Well
Etsidy Cli Bega well
Sheep spring
Silent Man's spring
ToToTum spring
Whe Chee spring
Cross Roads well
E=-Ghany spring
Selt Water Well
Barber spring

Nevajo end Hopl Reservations

Hopi
"

"
"
n
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49a
80a
5la
52a
53a
54a
65a
564,
57a
58a
59a
60a
6le

- 62e

63a
64e
66a
66a
674
68a
70a
Tla
T2a
73a
T4a
752
T6a
TTe
78a
79a
80a
8la
82a
856a
86a
87a
88e.
8%a
904
9la
92a
94a
95«

118J
8 5J
3. 8J
2 8d
5 SJ
1284J
4438J

Stinking spring
One Eye spring
Sulphur springs

Kla Chee Toh Wells
Doby Begay
Be=Jes=To spring
Billy Be-Kinny

Sun Water

Nes Nahe Beto

Send spring

Drilled Well No.702
Koney Nez spring
Castle Butte spring

Government spring pipeline

Dalki spring
Adakei Bega spring
Meny Mules spring
Sagne Et So:
Tokes Jae Well
Chee Reservoir
Morman spring

Gep Well
Cottonwood
Shone~to

Fring spring

Say To spring
Sunny spring
Bush spring
Mason spring

Low Ki spring
Geria Nez spring

‘Red Sand Stone spring

End of Wall sping
Crow spring

Johns Well
Buck=-a~lin Bega Well
To=-Enchoni spring
Well No. 213

Manson Well

Belena Bega Well
Poison Fern spring
Naeh=Tahn=Delet spring
Spotted Hand spring

Te=La spring
Frank W. Smith spring

Kimme~Do-De-Tsie spring(2)

Georges spring
Sahaezly spring
White Water
Gleason Sega Well

Ko. Navajo
1t

"
1t
]
t

?bst. Navajo
t

"
1

ft

Hopi
North.Navajo
West. "
North."

Hopi

North."
West., "

"

Hopi
West. Navajo
Leupp
North.Navajo
gopi

No. Navajo
n
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458J
465J
478J

OO~

Sheep spring No.2
Hogan Say-any spring

Tsa~Skiesie Beyad To spring

Lone Cottonwood Well

Bitter Seep spring
Burro or Honani spring
Cemetary spring

Chil Chin Bebto spring
Cow Cemp spring

Devil spring
De=ba=Chady spring
Hole in the Rock spring
Ish-~No=Gallie spring
Kaibeto spring 1 & 2
Kaibeto Seeps 3 & 4
Koney Nez spring

Rat spring

Red Lake Water Holes
Red Mesa spring
Sae-Eg~Skeesie spring
Saga=-Nitso spring
Send Stone spring
Say-Et=-Sisie Seeps
Shan=to spring

Sheep spring
Taa=Pany spring
Ten«E=Kis spring
Tanner Waesh spring
Toh-La~Con spring
Tsa=Clizhin Beto spring
Tse=Yo~To0 spring
Tsay=-Ya~to spring
Walkers Seep

Chissey Yessie well
Drolet Well

Too Attley Well

Sheep Dip spring
To=No-Te spring
Sischene Bedoni spring
Side~to spring
Tachine Badoni
Inseription spring
Say Atho spring
To=~Inchony spring
West Sheep Dip spring
Black Rock spring
Charley Curley spring
Mud spring

Sheep Dip well

Tank well

Murphy spring

No. Navajo
1

t
L

West. Navajo

Hopi
West .
No.
Hopi
L1

Noe.
Wes‘b.
Leupp
West.
1"

Leupp
West,
t

Noe
Hopi
West,
n

n

Noe
West.,
Hopi
No.
West.
"

Noe
t

"

Weste.
Hi

So.
No.

"

So.
West.
1"

i 4

tt

1
No.
1

tt

11

1

n

West.
Soe.

"
1

"
n

n

n

n

1

tt
n

5.
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63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
89
91
92
93
94
95
96
o7
98
99
100
101
102
103
104
107
108
109
112
113
114
1156
117
118
119
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Adakai spring

Big Butte spring

Roy Nez spring

Air Singer spring

Bert Tso spring

Meny Horses spring
Cla Chee spring

Gishi Beta spring
To~tocosh spring

Kit Seale springs (3)
Seebeto spring
Sey-Beto Yeshie spring
Cow spring

Clizza Beto spring
Beck~ashe well

Dabies well

Willie Pinto well
Sweel water spring
Sacisy-to spring
Tsa~to spring

Depa Bechan Beto spring
Alekli Seeps

Toocito spring

Bigh Weter spring
Stinking spring
Yellow Weter spring
Sneke spring
To=Do-Mui spring

Rock Bar Ring spring
Big Willow spring
Clizze Slone spring
Tsida Tsal Beto spring
Moencopi Bacret No.l spring
Clae Chee spring No. 2
Do Negede spring
Hawbhorn spring

Todo Cozie spring

Be Das spring

Black mens well
Olivers well

Meany Horses Badoni well
Brimhaell Wash spring
Moencopi Spring No. 2
N-Desh~&. Beto spring
Noocki-Ba~to spring
White Water well

Roek spring

Hopi spring No. 3
Burnt Corn spring
Moencopi spring No. 3
To-He~Chee well '
To-Ya~Nastladi spring
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120
121
122
123
124
125
126
129
131

132
133
134
136
136
137
138
139
140
141
142
143
144
145
146
150
151
152
153
154
185
187
158
159
160
161
162
163
164
165
166
167
168
170
171
172
173
174
176
177
178
179

Hostodi Ko spring
Cleen Nakadi spring
Estlae spring

Cle Chai spring

To Hoakle spring
Clair Gee spring
Tonalea well

To La Chee spring
Nava wells

Bechen Kelly Well
Wall spring

Shosh Beto

Meny Whiskers well
To He Leen well

Say Lachee spring
Tohaney Nez spring
Hogay To apring
Honagathne well

Tode Coz well

Toe Etsissie well
Joe Igaanc Well

Many Goats spring
Many Mules well
Saline springs Noe 1
High Mt. spring

Saw Yazzie spring
Nocki To (2)
Tse~Anea Wooly spring
Red Sheep spring
To-Denesjeae spring
Cotton Wood spring
Say Kole spring

Den Beto well

Trough spring

Grey Hat Charley well
Peaoh Tree smring
Sai spring

Salina spring No,., 2
To Dis Caz spring
Sand Wash spring
Teece Beyad To spring
Lizzies spring

Send spring

Boiling spring

Clai Benalle well
Shanto canyon spring
John Smith well
White Rock spring
Iron spring

Little Shiprook spring
Juth Lachee spring
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Hopi
n

n
1"
L]
4]
"

Leupp
No. Navajo

Leupp
Hopi
So. Navajo

West. "
s n

1"
"

Soe "
n

West. "

f

Hopi
"

S0e

West., "
"

No. "

Hopi
4]
tt

West, "
i

7
n
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180
181
182
183
184
185
188
189
190
192
193
185
196
197
198
199
200
201
202
204
206
207
208
209
210
211
212
213
214
216
216
217
218
219
220
221
222
223
229
230
331
232
233
234
235
236
237
238
239
240
243
244

CV-6417-201

Dele Benalle spring
Black Goats sprin
Tohito springs (2
Behito spring

To Jeel Kadi No.l well
To Jeel Kadi No.2 well
Coyote well

To Chine Bega well
Butler spring

Farm springs (3)

Say Sun well

Dynamite spring
Tohatohi spring
Toholee springs (2)
Cotton Wood spring
Crooked Tree spring
Flat Rock spring

Tode Coz spring

Tsae Lon spring

Tokes Jey spring
Sunny Side spring
Willow spring

Polemen spring
Community spring
Chilibeto well
Chegenbeto well

Four wells

To Ladei spring

Black Mtn. spring (2)
Red Rock well

Nakai spring

Sand spring

0ld Polieceman spring No.2
Greasewood spring
Tillmen well No, 1
Box Cenyon well

Water in Wash well
Badger spring

Saysna Chee well Noe 1
Sayane Chee well No,2
Lone well

Blaek Roek spring No.?2
Red Rock wash spring
Black Rock spring No. 1
Blind Man well
To=Hat=-Chi spring
Rough Mesa well

White Roock spring
Squaw Trask well
Smiling spring
Tuckeliny well
Mountain well

No. Navejo
L]

"

L

No. "

Hopi
f

"

So.
1®

No. "

"

Leupp
Hopi
n

"
"
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245

246
247

248
249
263
254
265
266

257 .

259
260
261
262
263
264
265
266
267

370

271
272
273
276
276
277
278

To Hannia Well
Blue Water spring
Black Stump llell
White Weter well

Box well

Tga Cleshie spring
Cove spring

Asona spring

Tso spring

Tode Cozie well
Rogers well
Yellow spring

Coal Mine spring
Black Peak well
Table Mesa well
Hoigegan spring
Btraight Rock well
Burnt Corn No. 2
Bekay spring
Peach spring
Thite Hat spring
Rim Rock spring
Navajo spring
Atgety well

Taos Pi spring
Carson Cave spring
Judge Becentie spring
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Hopi
No.Nave jo
44

1"

]
S0 "
tt

[

bl

"

Hopi
No. Navejo
"

1t

i
So. "
M

"t

4]

Hopi
i

S8o.Navajo
Wbst."
Soe "
Eagt."

H

"

The spings and wells have been renumbered to
correspond with the Cost numbers. This is a
complete index of all springs and wells develop-
ed to date,
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232
NAVAJO AND HOPI SPRING® DFVELOPMFNT
”IFTJ IRRIGATION DISTRICT
Name _ Heghs .Kelly Ve1l e
Othe¥ Named pAg Stemndh
ReseﬂVatlon L<pm “
Locaﬁion A  N, f Bfll Williams store (in Jand hills)
Date Dev*prea Septemberl"“Q 58 \"”wn‘hli |
Flow in gals péw minutet N
Before dévelopment ~ None. mn,AfterNS

Development (or remarks):

This well was excavated down thru gquicksand to shsale,
filter bed plaeced in bottom, masonry wall lald up

and backfllled with gravel, a concrete slab with man
hole molded over well ard & diaphragm pump installed.
Depth of well 16 ft. dlemeter of well at bottom 6 ft.,

diemeter at top 3% ft.

Date. Bw» p 6 auly
Flow in pals psr MIRULE T - .
Befare D@vﬂlopmenu S

| .., S 133
N&mg 1" ‘ e T
Other Apmnesh ‘Afﬁgﬁt L - "{hu. ‘‘‘‘‘
Reservation; T T e
Locgtlon, - @ Y, Poleccg Bt Toov of Mesa
9 B8 ) ]

Developm@mﬁ (@r remarlks ):

There had been some development work done on this
spring in the past, further development being to

bulld a storage reservolir size 6'x12'x4! deep, stone
masonry wall laid up aml backfilled with gravel filter,
a reinforced concrete sleb with man hole molded over
top, end water piped to a reinforced concrete stock

watering trough.

53/\|HQ§:}1 TWNOILYN 3HL 1V 30nA0Y¥d3Y
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134

_NAVAJO AND HOPI SPRING DRVELOPMENT
PIFTH IRRIGATION DISTRICT

Neme Sho_gp Beto v

Other Names _Besr onrx,g

Reservatlion: Say Nevaeio s

Locatixnl 8 g;;gs Safie S1eamboat Store and east of well
Lt NO. B4 up in %Frrow canyon

Date Developpd ngygl 1928 *

Flow 1n gals per minute:

Baefore development. % - After o

il vme e ? it *

—

Development (or remarks):

T"he Indians had done some development work on this
spring in the past; excavation was contlnued on down
and into shale and a trench opened up the canyon and
heading water off from seeping into wash. This trench
was f1lled with gravel fllter, perforated pipe lalid at
lower end of seepage area, backfilled with gravel sand
piped to & reinforeced concrete stock watering trough
ahd & smell storage reservolr slze 4'x4!'x3' deep for
domestic wat@r supply. L _ e -

138

Date Devglop@ﬂ July 1928

Flow in gals pé&r minute:
Befere Development _ Seep . Afteroi pal,

Deveélopment (or remerks):

This well was excavated down and into sandstone to a
depth of 8 ft., stone masonry wall laid up and teck-
filled with gravel., A t®ench 8 ft. deep and 30 ft.
long wes excavsted from well to foot of lesa to drain
water into well and prevent 1t from seeping In washj
A concrete slab with man hole molded over top.
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Date DevEpred 19 28

120

136
NAVAJO AND HOPI SPRING DEVELOPMENT
PIFTH IRRIGATION DISTRICT

Name To Ha leen Well
Other Names___ John Daw Well
Reservation W, Navajo
Tocatlon 8 Aailes s Eiy Cow bgrings

o — —

Flow In gals per 'rmnu,m T

Before ieve¢opmpnu Seep 'Aftfelr 1% S LT e

Development (or remark )"!'

This well was excavated dovwrn gnd in she'le ’
depth 8 ft.; stone masonry wall la4d up and
backfilled with gravel; a concrete slab with
man hole molded over well,

137

e Spring
stone spring

QOther Names ,Q_ﬂ
Resprvation W, E&Va.‘lo
Locatlon g S Wj’ 0 ,' R@d Leke on benk of.

—— oy

Flow in gals: pgr m‘niv“’ T T e
Befere - Developm@nt ";ﬁj ., AfEEP 22 o

Development (or remerim)t
Thies spring was excavated down In- send 'stone
3 ft. deep snd 180 ft. long, backfilled with -
gravel, perforated plpe laid at lower end and
piped to a reinforced concrete stock watering
trough 120 ft. from spring.

SIAHOYY. TYNOLLYN 3HL 1Y 430N00Ud3Y
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NAVAJO AND HOPI SPRING DEVELOPMENT 138
- FIFTH IRRIGATION DISTRICT

Name

SRITY ~tehaney Nez Spring

Other Names _ _ Hlgok Mbta. iell
.Reservatl on_ "y Ha:za jn ST f—'---
dLooetion 8 mi .

Date Deve]oped ' T9gg o
Flow in gals-per. minu%ge‘ - L e
Before ievelnpment eep After Ak

:Development {or - r@marks\. RS

oothe Tnddenms -had tried to develop this water but
were not successful. Excavated down 7% ft. in
old excavation into shale, lald up stone masonry
wall, dug & trench up the bank of wash 73 ft. deep
into shale, filled with gravel, water raised suffi-
‘cient to plpe to a reinforced concrete stock water-
ing trough, a reinforced concrete slab with man hole
molded over top and so arrs rnged if water level should
lower, water can be drawn armd poured in sump box ard
on to trough.

. 139
Name -, o
Othe™ Mames Ean] mﬂllii . .
Reserva*ion ‘f‘ T

Loo‘ation

A

Flow 1n MLS‘ p r‘ m ‘ﬁy”’u‘v:. e a s e b i e
Befaers. D@mwigg“ent &i; rw~~Aﬁ@&v% gal

 Deve1opment {-or ~remar ks-)

-+ This sping weas in s_eam of sandstone, seam opened
and all water collected piped to a storage tank,
laid up of stone masonry walls with concrete slab
in bottom and reinforced concrete slab with man
hole molded over top. Size of reservoilr 4'x14'x4!
deep. This spring is for domestic water supply for
geveral families living in the canyon. Stock water
at well 728,

\SBA&{%‘%WYNOIJ.VN JHL 1V 030NA0U3Y
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'ALocation

’Date D@VPLOpaﬂ

140
NAVAJC AND HOPI SPRING DEVELOPMENT
PIFTd IRRIGATION DISTRICT:

Name acre wall

Oth T Nlame‘»‘ " Tiquid Send Well . .

Reservation g Nava jo .

Locatlon .a.mles. prE: &heamhgat Cagon Store in
,;'Dafbe Devéloped . T 9 Cog

Flow 1In grals per mipute: ... T T
. Beforég deve*mpment Nens After g oa)
Q;Develapment (or remarksl.:. .

o iphie dppring was excavated down thru clay sand
and into shele, masonry wall lald up and back-
filled with gravel filter. Depth of well 12 ft.
diameter § ft. A concrete slab with man hole

molded over top of well, The reinforced concrete
trough for this well will be constructed during
the first week of September.
141
Name
Other T e
.. Reservatio

Flow 1R Bals. pef’ﬁlﬂ“.

-«Bef@f@ D%ﬁ@%@pmenu mﬁgghﬂl JmAften;;g%'

De..ve.lopment (or I’eme,;r‘m)

This well was excavated down into shale (red), a

masoary wall ldid tp end backfilled with gravel
1his well s rear benk of wash therefore the wash
was undercut, trench being 32 ft. long end 33 to 6
ft. deep. Placed gravel filter, perforated pipe,
backfilled with grevel and covered with cement to
protect from tlood waters. A reilnforced concrete
slab was molded over well. Depth of well 14 ft.
diem. 5 ft.
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142

NAVAJO AND HOPT SPRING DEVELOPMENT
HIFTH IRRIGATION DISTRICT

Namp ol 1

Reservat ion _‘;ﬂ.a__ﬂay_a?o '
Location » e

rade Cox Yell . — "

Dote Developed_l e :
Flow 1n gals per m;ﬁu'e e
Before: deve;opmpnt '2 After“”g“muJ

Developme nt (or re marks \

’L‘hia well was developed for domestic use, and
excavated down into sandstone to depth of 8 ft.
by 4 ft. in dlameter; a masonry wall ls id up,
concrete slab with men hole molded over top.

143

Name
Other MNemes ,
Reservafio'n‘;
Loc ati'on o o 4

—

P

nr incs ..enclwnear' head

Date’ DevalopéS? e ; A
Flow in gals. pOF TLPLLET o .
Befers. Dewﬂ@l@-pm@n4~' “Neue Afhep 4 -

Development (or remarks) L

'L'his well wes excavated down thru quicksand end
into c¢lay; mesonry wall le id up and bsckfilled
with grevel, Depth of well 15 ft, diasmeter of
well 5 ft. Cement slab with man hole molded
over top.
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. 144
NAVAJO AND HOPI SPRING DEVELOPMENT

FI?TH'IRRIGATION.DISTRICT

Name__wgn -lany Goats Spring

- 0the? Names .-
Reservation .. _Hopd

uvLocati@n 9. mﬂl&&.h W Qg Red Lake
Date Dev“‘f'@ppd b '”‘19 -28

-F“ow in pais per m;nu'e' ‘
e Before deve*npmon* o ' After g

'/»Devalopmpnt for remark°\~“*“”w

''his spring was excaveted down thru quicksand
ard into sendstone, perforated pipe leild ard
baekfilled with gravel. A reinforced concrete
trough constructed. Distance from spring to
trough 180 ft,

145

‘Name ‘ :
" "Othe? Wemes .. |
'Rpsprvahion o e
“Location

7 Datg- De%@a@p&d g :
.- Flow “in -gaés pér minater " ey
T - Befure Dévelopmen+ ; i%'”'“"w After z&

DeVPlmeent (or TeTer e )E

This well was excavated down thru quilcksand and
into sandstone; masonry wall lald up and backfilled
with gravel, a concrete slab with man hole molded
over top. Depth of well 10 ft, diam, of well & ft.

SEAI%Q%"IVNOILVN JHL LY 430N00Ud3Y
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146
NAVAJO AND HOPI SPRING DEVELOPMENT

'”;FPJ LnRTGATION DISTRICT

.\,Name f‘ %lznaﬁﬁﬁL;L No. iﬁl-@;w
Othe™ W m ;

ames

Locatton

Whithgglg

Date Developed antgmhgz 9 28
" Flow 1in gals pér minute:

Before development Seep After )

Development (or remesrks)

This spring weas excavated down and into sandstone,
perforated pipe laid & 4 baeckfilled with gravel.

A storage reservolr was dug pertly in ssndstone,
mesonry wall laid up ard covered with a concrete
slab with man hole, Slize of reservoir 12'x6'x5!
deep and overflow was instelled and connected with
pipe line minning to trough. Distence from reseroir

-+ - bo. trough 120 ft.

Name e [P .‘ Sﬁ‘Amg L ‘.’;;,ml,.‘u.

otheTr I N Aney ... -
A,,Resprthien; N €0 el

Tocdtion [3g" ] of Roek Pelint Store

: eptembe P 28
Flow in g =8 p@r AT

Befere Development 1% Afte?gi;ggi.

Development (or remerks):

This spring was up on side of e¢liff above wash.
Excavated in sandstone tor dl stance of 30 ft. by

3 ft., deep, filled with gravel to denth of.1 ft.,
perforated pipe and backfilled with gravel. Covered
with cement slab to protect from flood water pouring
over face of cliff. A reinforced concrete stock
watering trough constructed. Dilstance from spring

to trough 120 ft. Also put in brush and rock fill

to protect trough from flood water coming down canyon.

125!
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: _Resprvat* on_ N

" ‘Date Delvo O“ s ,.': .
. Elow In RETY pEEEIRLST T
. _Befére Devé’ﬂi@pment RN, Ai‘ e

151
NAVAJO AND HOPI SPRING DEVELOPMENT
FIFTH IRRIGATION DISTRICT
Name___ Sae yazzle Spring .. .
Other 1 Nameq 58C-82Zy L
‘Reservation H Nava jo
Location 22 mﬂ iﬁ& E QZ of Sweet | §§§ on 91d Km
.- Road
'Date Devel6pad S o E? 28
Flow in pals per-minut n*‘Tv'
-Beforé ievempmn* Seep .. Afbw 3& @ 1,_
| Devélopment (or remarks) IREEI T
"‘”fihis spring~mas excavated toa depth of 2 ft. in
* sandstone, perforated pipe lald, backfilled with
gravel, cement slab over fllter bed to protect
against flood water pouring over face of cliff.
350 ft. of pipe leid to reinforced concrete stock
watering trough.
162

Othe™ Wemes

M;"*yg?;n number )
zioe 4} yﬂater -~

3tore .

PO

’ Development (or r@marks)

This -spr» gg was excavated deown and into sandstone,
perforated pipe laid and 'backfilled with gravel,

a reinforced concrete trough constructed. Distance
from spring to trough 150 ft. A rock and brush dam
was constructed to protect trough from flood waters.,
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NAVAJO AND HOPI SPRING DEVELOPMENT 153

}f*‘IFTH» - IR_RIGA'QI ON.DISTRICT

Neme ~ gse-Anes Wooly Spring
Other Names .

Res ervation;~ H Nave jo
Location

_Folnf Store

e —
Lomaa e " T

. Flow wn £als pér minuLe s S ——
Bef‘orp *'ie"vethnpmpn+ _Seep . After. ﬁ gal.

‘Development, (Qr remarks 1 -
DL t e . R '

verwy

Thls spring wes sxcavated down and into sandstone
depth 4 ft., perforated pipe laid am backfilled
with gravel, a reinforced conerete stock watering
trough construected. Distence from smring to traugh
240 ft. Rock and brush fill made near trough to
proteet same from f1ood waters,

154

. Flow in P‘&w& -@“x- the
Befere Dov@;z,cpmen*‘

e k

:Dev.elt,);pme r;f, (or rema. m)

P ‘,‘h.n e

This seep, is loeated on side of canyon wall.
Excavated down and into sandstone, perforated
pipe lald and backfilled with gravef Piped
200 ft. to a reinforced concrete stock wetering
trough,
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Name TowDe ggajae Spring

Other Names

128

155
NAVAJO AND HOPI SPRING DEVELOPMENT
FIFTH IRRIGATION DISTRICT

Seattered Water

Reuervation

Locetion & m;;gp S.W, of Rock Point Store on roasd to

N, Naveijo

Dene -Hotso

Date Developed September 19 28

Flow 1in gals

Before develepment % Afterly gal.

Development

1his smring was exeavated down and into original
formation (shale), perforated pipe laid end back=-

filled w
concre te

Neme _ Cottonm Wgod nring

per minute !

lor remarks):

ith grevel, piped 320 ft. to & reinforced
stock watering trough.

157 4

Other Names

Reservationég

Flow in gam@

p&F :
Bef@me Devel@pmﬁnt _Seep After 3/4
Development (or remerks): | !

"his spring was excavated down and into shale,
perforated pipe laid ard backfilled with gravel
filter, two reinforced concrete troughs con-

structed.

Distance from spring to trough 220 ft. i

SNy, IVNOLLYN 3HL LY 030000443
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158
NAVAJOC AND HOPI SPRING DEVELOPMENT

FIFTH IRRIGATION DISTRICT

Name __say Kele Spring
Other Names - gple Spring. R
Recervatlion Hopi '

Looation 13 miiga b h Cnm tpzing

Date. Developed 19 28
Flow In gals per- mirte:

Beforp ﬂeve;opm@nt .Seep.. Aft@r 2

Development (or remsrka):

This spring was excavated back into side of mess
a distance of 40 ft., perforated pipe lsid and

backfilled with gravel. A sbrage tank was excavated,

size 15 ft, deep by 6 ft. in dl ameter. Rock wall
laid up and cover with a concrete slab with a man
hole molded in same. wo reinforced omncrete
troughs constructed.

159

Resérvation

Locatlon_ lﬁ.mﬂ es .q.@._aol_hnnm

Date. DevpLoppﬁ Octob "W 28
Flow in gaks per minube -
Befere Deve¢opmph+ Qp o After 1

e e

Development (or remsris):

This well was execavated down and into shsle,

rock masonry wall laid up and backfilled with
rravel, Slab with man hole molded over top.

No trough constructed.) This well was developed
for domestic use only.
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Name
Dther

. Reservation W.ﬁﬂazﬂio
.Locat _m3i : :

Date Devejbvéd‘“
- Flow s

__HEMNghLﬂnEUML e,
NameS_ _rmanch. Spring.

 NAVAJO AND HOPI SPRING DEVELOPMENT
FIFTH IRRIGATION DISTRICT

ion adinm Post

Jgg’

In gals pern minute:

Before deve;opmpnt 1~ After 3

Devnlopment (or remﬁrxs\‘

Name
Other

‘Reservation ”

Iiocat

Date Deve;@@e@ _ ﬁY‘i@V
Flow «n gals peF Winute: -
. Befere Dev&lopmant Ngna _After o

Developmpnt (or Pemarwq,.

''his spring was‘excavated back into hill of solid
rock following crevicle, perforated pilpe laid ard

160

backfilled with gravel. Pipe to storesge reservoir

size 6'x6'x68' deep with a concrete slab with men

hole molded over top. A reinforced concrete trough
constructed, Distance from spring to trough 90 ft.

‘\"(T’"eg

ion

1his well was excavated down in sandstone to a
depth of 12 ft., mesonry walllaid up, backfilled
with gravel, a concrete slab with man hole molded
over top. Also a reinforced concrete trough con-
structed.

16l
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162
NAVAJC AND HOPI SPRING DFVELOPMTNT

FIFTH IRRIGATION DISTRICm

Name Mz_e.s_.am:;m
Oth e Namag i -

Reservation _w, N&!LJ.Q
Locatlon 8 miles W. of Shanto

Date Developed Qetober 19____2_8
Flow In gals per minute:

Bafore fieve Lopment g - Af‘te-r' ;%

Developm@ nt (or remarks):

his spring was excavated in sandstone, perforated
pipe laid anl backfilled with gravel. A reservoir
was shot in sandstone and no concrete trough con-
struc ted.

163

Ressrvaflon - S Nawailg R
Location N Ko QO Mo s a a@ 2 mlles

Pas ,

A

Date Deveélapo ’
Flow in gals p@F mifutety 1. e
Befere Devalopment .. .4 ‘Afterg _/_4 -

Development (or* r'emém ks )

bl

this spring was excavated down thru quicksand
ard into sandstone, perforated pipe laid and
backfilled with gravel, a reinforced concrete
trough constructed. Dilstance from spring to
trough 285 feet.

.
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164
" NAVAJO AND HOPI SPRING DEVELOPMENT
PIFTH IRRIGATION DISTRICT )
Name 3aline Spring Ne, 2 _ -
Other Names e
R8°er’vation Sn‘ miﬂ
Locatlon 300 yds. J.t. of Saline’ “Stove
Date Develooeﬁf . . 19 og
Flow in pals per minu%e' , .
Before development_ . geen “After i L
Development {or remarks): .- A
this sprihé>was excavated down into sandstone,
perforated pipe leid and: backfilled with gravel,
& storage reservolr slze 6'x10! x51 'deep with
g concrete slab with mar Wole molded over top,
a reinforced concrete-trargh constructed.
Distence from reservoir to trough 85 ft.
165
er NAmes  @g1d Weterp -
Rpservationu*g*wn‘xnga
Locatlon R

Flow in ga*u per m

Befere Development -San@t -~ After 'g”géil~, T

132

Developmemm (or rémarkm) s, . .. TTIIT ‘,vw. U

rhis spring. wes excavatéd ‘down 1n$o sandstone,
perfore ¥ed pipe lsdd and backfilled .with gravel
filter, & reinforeod osnhrete trough constructed.

Vot
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166
NAVAJO AND HOPI SPRING DEVELOPMENT

#IFTH IRRIGATION DISTRICT

Neme_ Sané_ﬂggh_ﬁnnins

Other Names _ senspess Socs spring
Reservation - N. Nevajo

Location 2 m:.leg north Qf Sweet Water

Dqte Deve“owed~” _Oetg er i 19 28
- Flow-in- raio er minut

Before deveilcpment ]gﬁp After 14

'Development‘(or‘remarksﬁr'“

.

'this seep 1s along bank of wash, excavated down
four feet in gravel, boulders and into shale,
perforated pipe lald and backfilled with gravel,
reinforced concrete troughs constructed. Distance
from spring to trough 465 feet.

167
Name e 8d To bprigg
Othe¥ Names "Bﬁ ﬂ &@ SE. Qg o L
- —~Resgervation =g .=
e Location ““f”“ L
an Dew"'"""’""*”avopea OEteheT | 10 28
- Flow Hlpwﬁjﬂ?“”nﬁ@F”“ﬁh”‘”w"
Befere - Develeopment - ‘seep - After E

Devel@pment‘(wpvwewarh;}f“'““
"This'aeep came from crevice in sandstone.
- seem was opened up, perforated plpe lald and

backfilled with gravel, reinforced concrete trough
constructed. Dlstence from spring to trough 340 ft.

SIAHQHY. TYNOILYN 3HL 1V 030Na0H43Y
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NAVAJO AND HOPI SPRING DEVELOPMENT 168 -
WIFTH TRRIGATION DISTRICT ' '

Name
Dther que S

" Reservati C“.*._;R;Amip

% ———

Locatlion 1 mile-S.H. of Sweet Water L e
Date Develoned ‘ iiel 2 T ‘
Flow In g“aisAper m_‘_nugfi‘f“‘":'.“

,Before 'ieve*opmpn‘f Seep After %_ N

" Development (or remsrka): ..

1his seep was excavated down thru qulcksand and
into shale, perforated pipe lald and backfilled
with gravel, a reinforced conecrete trough con-
structed. It was necessary to bulld some dirt,
brush and rock fills to protect spring ard trough
from flood weter. Distence from spring to trough
280 ft.

170

OtheT Hemes O
RPSPPVUtion N

Locatlon _ p] 'g QK _ " : f'e*s' \‘E'.'""‘Q'f"ib‘}xg_gta ~

Date Dev@lopex .Novembpr =10 Q8w wo e
Flow in gals per minubesi . - - o <o
Befere Developmen - . After 3

Development (or remerls):

this spring was excavated down and into shele
perforated plpe lald aml baekfilled with gravel
ard piped to reinforced concrete watering trough.

SHAII{dQ)‘.;lx‘TVNOILVN 3HL 1v 030NA0Yd3Y
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CV-6417-201

"-»Locatioh

~~Date DPV%LOpQLM: “%ﬁéf,légzs'
U Flow ingals £8T minnte !

171
NAVAJO ‘AND HOPI SPRING DEVELOPMENT
AIFTH IRRIGATION DISTRICT
Name_ Boiling Spring. .
~Other Namés gnbblinm,vpring
- Reservation Honi o
~Locatlon g m;;gs S...af bg or -One hye Spring
. Date ‘DevETSHET Eggg%bar ~ 198
. Blowridne pals per minute:
i ?,;Beforp ﬂevedpymant R After o
‘Development (or remarks):
l this spring wag excavated down and into shele,
perforated pipe lald and backfilled with gravel.
Also piped 200 ft. where it 1s proposed to con-
struct & reinforced concrete trough at a later
date.,
v
172
‘Neme  clag
- Othe¥ NEMES B .
~Reservafion ,’) Homd.. - ..

s

Befcr@ Dev lopmun* ok . After 1 _

.

. Devel@pm@ﬁwmeor remarks )¢

1his well was excavated down thru sand =nd into
sandstone. Depth of well 12', diameter.of well
5t, roek wall laid upemnd backfilled with gravel,
a concrete slab with man hole molded over top.

It 1s proposed to construct a concrete wster
trough at a later date.

135
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CV-6417-201

: Name g +0 (o
‘Other Nameq

’.‘Naﬁe;"’w~
~ Qtherp..

"Toceatlon. 3

173

NAVAJO AND- HOPI,SERING DEVELOPMENT
I""T T 'RIGATION DISTRICT

Reservation ZMWW g,xgj
Locetdl Onu___.sm,ntg_s_anmx_ng_az_.s_tp re

Dqte Deve]oved Jhuqmﬂ&u;”_TQ o8

low in Palo per minutse:
Beforp development Seap After o

Development (or remarks):

'his spring or seep was excavated back into mesasa,
tunneled back a distarce of 16 ft., shot out a
storage reservoir 10'x12'x5! deep, all in sandstone.
It 1is proposed to construct concrete trough later.

174

Reservuflon

Date Devpvap‘Q N
Flow in galis per minutet: :
Before Development 4 After &

Development (or remeris.:

''his well was pertly developed by Indlans years ago,
all old timber, rock, ete. was removed and continued
excavation down and into sandstone, laid up masonry
wall, backfilling with gravel, concrete slab with man
hole molded over top. A conerete traugh will be con-
structed later. :

136
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Name

176

VAVAJC AND HOPI SPRING DEVELOPMENT
FIFTH TRRIGATLON DISTRTCJ.

Name | - Wh_lte Roek Spring .
Other Named ~ Etsah Losh SR
Re°ervation E ﬁgggiﬂf T

Locgtion e , :
Shiprmck>hoad

Date Developed _ November 19 28

Flow in gals pér mMinuLe:

Before development  Seep = After g

o 1

Development (or remarks):

this spring wes exgavated down and into sandstone
depth 8 ft., perforated pipe lsid and backfilled
with gravel, plped 160 ft. to reinforced concrete
stoek watering trough.

S

Othe ™ T

Reservation —§ . Nava. '
Locstion "B miles S.. of dWeetws. te

Date Deveié@él;. ov baz-lﬂ_g

Flow in gais per minute: .
Befere Development  Seep After_ &

Development (or remarks)
This spring was exeavated down thru sand and
gravel into sandstome, perforafied pipe leid and
backfilled with gravel eml thence piped to a re-
inforced concrete stock watering trough. Dis-
tance from spring to trough 160 ft.
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178

NAVAJC AND HOPI SPRING DEVELOPMENT
PIFTH IRRIGATION DISTRICT

Other 1 Nameq ,

Reservation ~ N, Navaie

Location 6 miles E, of Bg BQQKQ S}gjp gg g
———bed Rock road

Date Developed Novem
Flow in.gals per mi nute:
Before ﬂeVeLme9n+J ' li ‘ After-. 4-

Name Little shiprock Spring =

Development Qor r-emarkﬂ\ '

This spring was: excavated- down thru sdnd and
into .shale, " perf‘orated pipe laid ot backfilled
with gravel, a reinforced eoncrete stock water-
ing trough constructed Distance from spring
to trough 486 ft. - ‘

179

Name Juth Lachee Spring
Other Neames”

Reservatlon” m, Hgg@ Jo

Loc ation

F]_ow 1]’)_ g&%s pe e - L,/ ‘f_:,‘,‘.v MN’; o " e e e R ; o
Befpre Deﬁ@&@ment ”} oz APbEY 1 v

Development (or remarms e T ',
This spring was ex”cgvated, down and 4¥i£ 6 "8 ndstone,
perforated  pipe laid and backf1lled with- gravel,

a reinfereed concrete stock waterin® trough con-
structed. Distance‘f;fom spring to trough 160 ft.

SHAIHQ}QL}{QVNOIJ.VN 3H1 1v Q30N00Hd3aY
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180
- NAVAGO "AND HOPT SPRING DEVELOPMENT
“IFmJ %RIGA:ION DISTRICT

Neme P@ Bena ]]ﬁ Im:ine o

" Other qm%% T
“"Res ervauionﬂ_ N Nnxaio a

- Locwt Ihn__.ﬁ.ﬂle&ﬁMLJMﬁr
‘Date Developed_ y.

19
™ 1y Ta -y “v.&8
l1ow 1n pals per mMinuls s

Before iove¢0pm°n+ Seep ’_Aft@r &

Development (or remarks):. .

o

This spring was excavated down thru liquid
and into sandstone, perforated pipe laid

- and backfllled with gravel and piped to re-
Anforced conerete stock watering trough.

181

Name .= .° ‘
Other Names
Rpsprvation

Date Develep ,». o @ 7
Flow in gais per minutey :
Befere Dewslopment . FY After z/4

Development (or remeris):

These three seeps were developed by excavating
down into sandstone, perforated pipe laid in
.each and piped to a reinforced concrete stock

'watering trough. o

.saA[H%%wnouvw 3HL LY 030NA0YYY
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. R o ‘ ‘ 182
- NAVASO AND HOPI SPRING DEVELOPMENT
FIFTT IRRIGATION DISTRICT

. Name.. - ehit
.. Qthenr T\I'lm :
.Reﬂervauicn

.“LOCPtiﬁn !i l
”,‘Dafe DOV@ Oﬁ”d — o 5

m LUt e

fero e 'Beaf'o.nr*e1 ‘ieveuopmen* None After %

‘p’ev"éibﬁfneht {or remarks):

Ln.npmbe__)r E—

These seeps were developed by excavating down

thru sand and into shale, perforated plpe lald

snd backfilled with gravel; also a smell storage
reservoir 4'x4'x4' deep constructed near reinforced-
concrete trough,

183

 Flow in. gam p Innter T
JfBefcre Develo»pmend Seep After &

D'ev'-elo'pment" (or remerks):

Excavated down thru sand arl into shale, perforated
pipe laid and backfilled with grevel, a storage
reservolr for domestic use constructed, size of
reservolir 5'x6'x4' deep., Overflow fr'om this reservoir
is piped to reinforced concrete stock water trough.

SH[\IH?QJQ\%:]VNOILVN 3H1 1v Q30Na0Yd3Y
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: 3
Date DeVe]oped  Nowvember .. .
“Flow In gals pe¥ Minute :
Bafore &evel@pman+ Seep  After 3

- Name- _.

~.Other. N
fReservati@n~«;g‘
Locatian < P

'Date Devnl
- Flow In' géis p®F minate:
Befere: De‘f"lclomnt Seap After 3/4

184
NAVAJC AND HOPI SPRING DEVELOPMENT
PIFTI IRRIGATION DISTRICT

" Name_ -:-v.'r ,Igg;). Kadl No 1\311
U Othe™ Name% o '

. Reservation - T Kaxgig“ S
_ﬁLOcation 1 ;LJL ba h ﬂock in Sayah Canyon,

.. m‘ .3
al 1

Develcpment (or remerks):’

''his well was excavated down thru sand and into

sand stone. Depth of well 12 ft,,diameter of well

& ft, Stone wall laid up armd backfilled with gravel,
conerste slsb with men hole and pouring box constructed
over top wth a drain pipe from pouring box to trough
which is of reinforced concrete.

186

ST

Developme nt (or remarks):

This well was excavated down thru soil and into
shale, stone wall laid up erd backfilled with
gravel, a concrete slab with men hole and pouring
box constructed over top of well and piped to =m
reinforced concrete trough.

4
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188
NAVAJSO AND HOPI SPRING DEVELOPMENT
PIFTH ZRRIGATION DISTRICT
. Name ___Ceoyote mgll
Other Nar ques . o
- "Resevvdatlon El Hﬂx - -
“’Locatiﬂn, 8 nmlgg S E Qﬁ 01d Qgpper Nine .
© . Date” DeVPlopnd ‘”GHBQQ e
Flow in gals.per mnutei '
Before 1evegopmpng Jﬁg Aftar 515 h
" ‘Development (or remsrxsﬁ‘ ' -
1his well was partly developed 1n the mst.
All timber end rock was removed eml continued
excavation down to shale & depth of 10 ft.,
stone wall lald up and backfilled with gravel,
a top of lumber was placed. A concrete trough
and concrete slab will be molded over top as
soon as weather conditlon will permit.
189

L ReserVat ,
'-"Locaﬁion~ -b'ﬂ.

~Date D@VP‘T&ped 5
Flow “In- g@gﬁ-p&r’ i
Befere. Dev@ltpment

Develamemﬁ_(om “remedid )¢

This well was excavated down and intoc sandstone
to a depth of 12 ft., dlameter 6 ft. at bottom
and 3 ft. at top., Stone wall laid up and back-
filled with gravel. A top of lumber placed over
well; conerete trough and slab of concrete will
be molded over well later,

SH/\!HQ%%'WNOINN 3HL 1v 30NA0Hd3Y
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190
NAVAJC AND HOPI SPRING DEVELOPMENT

PIFT IRRIGATION DISTRICT.

Name Butler Spri
Other Names e

R8°GPVdulOn We Navajo
Locatdon MLLMM

Date Devo“om@d eeg%bor 19 28
Flow in gals pér minute

Before. ieveﬁ‘)"pmahf__m_wj\ft@r SRREE

Development (or remsrkg\'.m

Ihis spring was excavated down and into shale,
perforated pipe leid and backfilled with gravel
anl plped to trough locetlon, which will be con-
structed as soon as weather condition will permit.

192

Name
Othe¥ ;pmhq
Regervation
Tocation

g ‘Q_ §i f i\ngg_g .

: & 8.
Flow in gwig - per” ater
Befere Levsal opmén* Seegg Aﬁterhg% e

DGVPLmePnt (or vemnrhs). e
These seeps are on face of Mesa, A tpench was
excaveped sbout 10 f£t. back from face of MNesa,
6 ft. deep and 200 ft, Thils excavation is down
and into shale, perforated pipe laid arml back-
filled with gravel and piped to a concrsete storage
regervoir which had been constructed by the agency
several years ago.
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NAVAJO AND HOPI SPRING DEVELOPMENT 193
»IFTH IRRIGATION DISTRICT

Name Say Sun Well
Other Names

Renervation Y. H gig
-Location 'Qil 88 W. of Rat Spring

Date Develdped . De ~ — 1928
Flow in gals per minpter o
Before development - Seep. .. ,Af.’qe’;r p

Development (OI' r‘em&rlcs\o‘ﬁ S BRI E RPN
This well was excaVated down. and into-shale
a dpeth of 13 ft. Stone mas onr'y wall laid up
and backfilled with graveél, “A'top of lurber
was put over the well but this 1s only temporary
gg 1t is proposed to construct concrete trough
and mold a concrete slab over top.

: 195
Name amite Sprig,g

Other zm"es

Reservation . -

Loc atic__m _4

Date Developes ‘ aaf;,,', = e
Flow In gals p&r mLnuate:.. . ... e e
Bef@re Development "l'zl““"" o Pr j/& e

Development (or reman ‘:s

The se seeps wez‘e developed by excavating
back from face of seepage and down into shale.
w“his teench is 100 ft. long and water was all
concentrated in a basin,perforated pipe laid
and backfilled with gravel, a reinforced con-
crete trough constructed. Dbistance from spring
to trough 220 ft.

SINHOYY, TYNOLLYN HL 1Y 030NA0Hd3Y
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" Date Devel@péﬁ

14¢&
197

NAVAJO AND HOPI SPRING DEVELOPMENT
PIFTH IRRIGATION DISTRICT

Name__ g ngs (2 in number)

halee Spril
Qther Names ne Y e_Badoni ring
Reservatiqua N ﬁﬁﬁijog = '
Locatilon a& miles S.W. of Red Rock Htore on Hoad

Date Dev“loped ; 19 28 .
Flow in .gals per minutes - .
Before ieveiopmpnt 1 , After = ..

DeVelopment (or erqr%a‘* -

""these s;rings -8.re "Near: bottom of wash and in
'crevices of Blue. Iime stone. These.seems were

- opened” and the two springs conrected with same
‘pipe line, concretfe. troygh constructed., Distance
. from springs to trough 150 ft.

196

Name 335
Other lba ne

_ Reservation N, Nev velo.

Locatlon 4 miles E, of QQ.RQQk

egber 17 28
Flow In gais per mlinulst ' ce e

Bef@re Developmen*‘ gm . ’Af“ﬁaz{ 54._4; B

Developmenm {op remarksﬂ*

This seep is 1n bvttom of “wash excavated down
and into shale in bed of wash, perforated-pipe
1aid and backfilled with grevel, a reinforced
concrete trough construeted. ''he trough 1s
léecated 120 ft. from spring.
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‘ 198
NAVAJO AND HOPI SPRING DEVELOPMENT

FIFTH IRRIGATION DISTRICT

Name Cotton VWood bpr'inp;

Other Names - Dene_ Beto Spring
Reservation . Navalo

Locatlon 4 mlles N.,k., of Red Rock Store

Date Developed -becbg‘;bar, 1928
Flow in gals per minuter o
Before development = Seep After 1/

Development (or remarks)?

‘'his seep was’ developed by exeavating down and
into sandstone, perforated pipe laid and back-
filled with gravel, and piped to a reinforced
concrete steeck watering trough. .

199

Nams__ Crooked ree Spring
Other Nemes
Resgservatlion N, Nav

Location_ & miles N?gf% of. Li’gtle Shiprock

Date Deve @fw@j@“ y
Befere DOV@lOPmﬁnﬁ ' Seep _Afker 3/

Development (or' remarlcs R

'his seep was excavated down and into sendstone,

perforated pipe laid and backfilled with gravel,

concrete water trough constructed. Distsnce from
spring to trough 250 ft.

146
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‘Date Develon@d&_.
Flow in gals pér mini 5
-Before devel npmpnt Seen. After_ /o

200

NAVAJO AND HOPI SPRING DEVELOPMENT
FIFTH IRRIGATION DISTRICT

e flatw. o m;

_Otbe ame s -
:Renervauion = N o Ma‘la
. LOCation ‘ﬁ malga H h &:f‘ Little bhinrock

19 on

Development (or remarks):

'his spring was excavated down and into sandstone,
perforated pipe lald and backfilled with gravel;
water plped 40 ft. to reinforced concrete watering
trough.

201

.a- PRSI w0

Date DPVPLQpeﬁ

F1ow in gals p&r minihe: ‘
Befere Development 1 Aftery z/4

Development (or remarks):

This spring was excavated down. snd 1 nto shale.
'here 1s layer of coarse gravel between soil and
she le, perfore ted plpe laid and backfilling with
gravel filter, two reinforced concrete stock water-
ing troughs constructed. Distance from spring to
trough 100 ft.
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NAVAJC AND HOPI SPRING DEVELOPMENT 202
PIFTH IRRIGATION DISTRICT

Name_ v'se Lon Spring
Othe¥ Nemes

Res ervafimm _S, Navaio
Location. - 4 piles N.w, Sa line store

—— i b — e

Date Dev"iapmd _December. R E e
~Flow In-gels per MINULe: . | JUDRPURIIPRTRE
_ B{e¢ ore. development SQ@P - 'Af.ter.-..:l 52 _

”DéVelopmént (or remafks\-,“u" T e e

'Ihlg . seep was, excavated down and into dense
"samdstone, perforated pipe laid end backfilled
with gravel and piped 400 ft, to & reinforced
concrete stock watering trough.

204
Name Tokes Jay Spring
Othe? Nemes
Reservation” Wi, HOVAID e e
Locatlon am a®th Red Leke ..., .- -
Date Devplepeﬁ‘“ BRUBTY | 10 80 .l r T
Flow in g’ai’-ﬁ pg’r Iy - i e
Befene Develapmenf~;g‘“m After. g ... -

Development (orp r@mar;m

this spring. was exeavated down and into gravel
and roek, perforated pipe laid and backfilled
wi th gravel, storage reservoir shot in rock amd
piped to reinforeed concrete trough. Distance
from spring to trough 260 ft.

s%iﬂgyga]yuouvu 3HL LY 0390008
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L E ' 20
NAVAJC AND HOPI  SPRING DEVELOPMENT °

FIFTH IRRICATION DISTRICT

Name - - -
Oth e——-mm%bﬂmﬁiiﬁpzing_,@ o

Reservation _ N Naewaja .

Datev' D.e,vc_eloped I
Flow in frals -per minutd: R
Bea ore ieve lopment Sﬂﬁp C_UAfter - /o -

s

Devplopment (or remarzcs)’

this spring was excavated down and into rock,
perforated pipe laild and backfilled with gravel,
thence piped to a reinforced concrete trough.

207

CER A

RPS@I‘V&Tion e Navaie
Location 4 milas S.

Flow - in gm@s m:ﬂ minute R
Befér‘e Developmanf‘ g e e e A gy g Qe

Development (or remerks)}

This spring was excavated down and into shsle,
perforated plpe leld and backfillled with gravel,
a reinforced concrete trough constructed. Listance
from spring to trough 220 ft.

o
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NAVAJO AND HOPI SPRING DEVELOPMENT 208
#IET IRRIGATION DISTRICT

Name poleman Spring

Other Names

Reservaticn . Navaio CTTT
Locatlon §~g§i§es 5oty c&m;tv spr___gg
Date Devel ﬂnhd kJanEggy 19 29

Flow in gais per~minu49',; . TR
Before development ‘1/24A”m4Aftarm§{A,.um.

DBVPlOpm@nt fdr PPmPrcs\a'7“"““

This spring was excavated down and into oripinal
formation (shale), perforated pipe laid and
backfilled with gravel asnd piped to a reinforced
concrete trough.

209

Other
Reservation
Location

Date DevPane\ i
Flow in gauis IEE W

Befers Dovelwpmant §&52

Development (or ?am @

This spring we s axcavated down and into shale,
sard overlying the shale, perforated pipe laid
and backfilled with gravel. Storage tank for
domestic use constructed overflow of which runs
into re inforced concrete trough. Distance from
spring to trough 400 ft.

%
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210
NAVAJO AND HOPI SPRING DEVELOPMENT
" PIFTH IRRIGATION DISTRICT
Name hilibeto VWell .
Othe “meg-__Jamnﬂ well _
Location 4% mMMst Qf ta]ina Spring
Date- DevEIdHea .1 1939
Flow in g*aiv per mimit 0'
Before : ﬁeve¢opmpnt o __After_az
DeveTopment (or remeris )t
This well was excavated to a depth of 12 ft.
into gravel, stone wall laid up end backfilled
with gravel. Concrete slab with man hole and
pouring box molded over top with pipe leading
from pouring box to reinforced concrete trough.
211
Name m
Othe¥F Well o

ReseerﬁiOp. P L

Location'i”“ 1he Sord ~
Pate: Devclape@ T 1759

- Plow In Fa.s ped minufer

_ Befere Deve’lopment 2 After_ =z

Develdpment (or remarks):

''his well was dug down and thru gravel to original
formatlion sandstone, masonry wall laild up and back-
filled with gravel to water level, concrete slab with
man hole molded over top, also a pouring box of con-
crete over well from which water flows to a reinforced
concrete trough.
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| 'Da“te Deve“ oped
~Floéw in gals pe¥ mon

Before develnpmﬁn* ’ Sggp_' ‘ After.;i.§Q9h

- DeVﬂlopment (or remarcs\'”,

212
NAVASG AND HOPI SPRING DEVELOPMENT

PIFTH ITRRIGATION DISTRICT

Name__ Foyr Wells _ ‘

OtheF Names
Res ervationﬂ_s Hggﬂjg

e

..Looatiﬁn 7 milaa.m We Salins - n:inga 1pe ing Qst

T

L

these wells locatéd in canyon were partly developed

by Indians. Well No. 1 was cleaned out, trench dug
and connected with well No. 2 which was further
developed, reinforced concrete trough constructed.
Well No. 3 cleaned out, trench dug, perforated pipe
laid,backf1lled with gravel and connected with well
which was developed and a reinforced concrete trough
cons tructed,

213

Reservatlion gon 'jkfylgwgu-

Locatlon

Date Devd ooy L.
Flow in gais p8% 1 T e e
Befere Levelo@menq  §ﬁ£n:_‘ .. Aftter %

Develu@ment (or. remarks‘

This seep was Tocated at bagse of white ssndstone
me 86, excavated along the side of the mesa, the
trench being 30! long and 6' deep, trench filled,
gravel filter placed around perforated pipe and
piped to a reinforced concrete trough.
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]

NAVAJO AND HCOPI SPRING DEVELOPMENT 214
PIFTH TRRIGATION DISTRICT

Name__ Black Mg_ Spring (2 in No, )..,&_Lr.ough
Othe? Names

Reservation _  gouthern Neve jo
Locatlon 18 mi. West of Chinlee

Date Developed Feb 19 og
Flow 1in gf,am per minuta i

Before deveiopment Hgna After % C

Development (or remerks )

'"hese two seeps were both developed end water
concentrated to a basin, perforated pipe placed

in fi1ltration bed and piped to &'reinforced concrete
stock watering trough. .

215

Othe¥ Nemes_ Setheleto
Reservation . Seuthemm Navglg

Flow in ga*s pPP m;nu;@ e e
Befere Dev@;opmén+ One_ o ATter mwe

Development (eor. remarxs\‘ e Tt
This well was execavated down thru quuid sand and .
into sendéstone, depth 12-ff. dlameter 8 ft., welled
up w th stone, filtr&tion bed placed-back of stone
wall, a reinforced concrete slab with man hole- and
pouring box molded over top, end piped to & reln-
forced concre te stock watering trough.
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NAVAJO AND HOPI SPRING DEVELOPMENT 216
. FPIFTH# IRRIGATION DISTRICT

- Loc’aﬁ ion.,_.zi,m.' 1, Ni of Hed Kook irading Post on rosd
f-Date Deveiope%‘ T py _ §% ‘29 ' * |

‘Flow in gals pér minute s
Before development _Nong After i

Development (or remarks)f

‘I'nls spring was 8xcavated down through sand and

" into sandstone, perforated pipe placed in filtration
bed, and piped to a reinforced concrete stock water-
ing trough.

217

QOther
Reservation‘fy
Tocation 3& 'y

Date Devala@é@;?‘
Flow ¥h gals per minute?¥
Befgre Development  geep ~~ After 31

Devela@m@mﬁ (or remerks)s:
This spring wes excavated down and 1 nto sandstone,
perforated pipe laid in filtretion bed and back-
filled with gravel, and piped to & reinforced con-
crete stock watering trough.

o

: ‘SQA&@%@NOINN JHLLY GBOﬂGOHé_B:H
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CV-6417-201

NAVAJO AND HOPI SPRING DEVELOPMENT 218
PIFTH IRRIGATION DISTRICT

Name Policeman oSpri No. 2
Other Nar NQm%% 18

Regervati On_“ u w__.M'Q

Locatlon MM&&L@LAM_‘EL& ng Post, soring
loc

Da te Deve’onpd ' Eabgnarv 19 og-
Flow in gals pér minute N e -
Before dsvelopment N After =/4

Development (or remarks): - °

This spring was eéxcavated down and into sandstone,

" gravel filtration bed placed around perforated pipe
and backfilled; also plped to a reinforced concrete
stock watering trough.

219

Rﬁsprvat
Location

Flow in gq¢s per miﬁﬁbefkli o o
Befere Devq;opmwnt Qﬂ_ﬁr e After

Developmen% {or remeris):

"This. spring was excavated down through sand and

into sandstone , perforated pipe laid and bhackf illed
with gravel and piped to a reinforced concrete water-
ing trough.

SIAHOMY, TYNOILYN 3HL 1V G3ONA0NATY

NNO13337
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NAVAJC AND HCPI SPRING DEVELOPMENT 220
PIFTH IRRIGATION DISTRICT -

Name 1111man Well No, 1 and trowh

Other Names

Reservation Hepl

Locat.’mn aoﬁi, SE of Coal Mine and 6 mi, SE of Box
Canyon Wwell

que Devo]onmd bebruary 19 o9

Flow in gals pér manute:

Beforﬁ development . None _After 3

—

Development (or nemarks):

“''his well wes excavated down to a depth of 17 ft.
by 6 ft. in dleameter, walled up with stone, concrete
slab with man hole and pouring box molded over top
of well, and plped to a reinforced concrete trough.
this well wes excavated down end into gravel,

221

Neme  Box Cenvyon Well & trouh
Othe¥ TrEes ) —
-Resorv'x‘rion T Hopi - T l
Location 14 miles SF af Loal (‘anvqn

Date Devplqped ?‘ebmarx 10 29
Flow in gais per minute: -~
Befere Deveslopment, None “TAfter 1

Development {or remarks):
This well was excavated to a depth of 12 ft. by 6 ft.
in diemeter, walled up with stone, reinforced concrete

'slab with men hole and pouring bdx molded over top,
arnd pilped to a reinforced concrete water trouwgh.

SINHOHY YNOLLYN 3HL ¥ G30NQ0NEAY
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CV-6417-201

NAVAJO AND HOPI SPRING DEVELOPMENT
FIFTH IRRIGATION DISTRICT
222

Name - ;“tﬁn 1n igsh ilell —
Qthe?d ﬁames

- a—

Reservation Hopi

-Flow Jn-g
' 73

Locatdon 1% mi. mwmmwwuity
Date - DeVelope  emm
F-’ ow In” g\a.;,s ,\pe'p ‘m nu_‘ e ' RPTIC
Before deva;opmpnt Nerne | After %

Developmant (@r remark"):

"rhis wall was’ develOped for domestic use, excavated
_..down to a depth of 10 ft. by 6 ft. in dismeter,
. walled up, with rock, & concrete slab with man hole

molded over top.

223

Reservation __ Hopt

Location _;\;

Date, Dexe

Bef&we

PR

DeVelopmamm (or nemafl

&

-

: 1his spr;ng fiows from gravel bed in side of wash;

.- excaveted back into gravel bed, a submerged concrete
welr to:cHeeck the underflow constructed, placed
‘gravel in filtration bed back of same around pipe
which leads to ¢ reinforced concrete water troughs
(two in number).

157
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NAVAJC AND HOPI SPRING DEVELOPMENT
FIFTH IRRIGATION DISTRICT : 220

Name Sayana Chee Well No,l

QtheT Names. I

Res ervation  Seuthern Nsvajo - S
Location 2& mis SW of Biack Mt. rradinﬂ Post:

Date Dev"ioped March = P? 29 e e e
Flow 1n gals. peér.’ minwte‘ B e e L e e
‘Before dcvelepmpnt Seen Aftﬂr ﬁ R TIPS

e PR
Develapmemt (or remarks}: T e e

This well was pertly developed by Imiians in the past,
old log cribblng teken out armd contlnued excavation to
bed rock, walled up with stone, flltration bed plsced
in back of stone wall to water level, a concrete slab
with man hele and pouring box molded over top of well,
and a reinforced concrete trough constructed.

230
Name Sayana Chee ‘Well No, 2 and trough
OtheT Nemes .
'Reservation AR
‘Loc ation e

.“ Flow in ’P‘&.L“S p&r m n e,‘ S g que o ...‘, Ve e e e ey e i s e e e e e
. Be. f'gre Dev&&l opme,nt Nong *: ;

Development (or remarks'.V“-~«~'»www~w"i’? Rt

this well wes excavated down through sand sand

into sandstone, walled up with rock, gravel filter
placed back of wall, & concrete slab with manhole
and pouring box molded over top of well and piped
to a reinforced concrete stock watering trough.

SBAIHQ?:%‘IVNOLLVN 3HL v 30NA0HdIY
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NAVAJO AND HOPI SPRING DEVELOPMENT
FIFTH IRRIGATION DISTRICT 231

ame @nﬁ__alm_&kmxgngh_~.,* e
gth e”"'N"aLmes e o

Rewervation Eax:thern haygjg
Logati oﬁ ]& m

Dete’ DevT@ped M » .’3»1-9 5
"Flow in gals per mgru’ﬁw i
Before develophent : Seep After 1%

Development (or remsrks):

'his seep 1s located in a small wash, a trench was
dug across wash 30 ft. long, backfilled with gravel,
a sump or storage reservoir excavated on side of wash
10 ft. deev and 10 ft. 1In dlameter, walled up with
rock and a concrete slab with man hole ard pouring
box molded over top, anl pilped to & reinforced cone
crete stock watering trough.

Nerme_ . miaqk. Rogk Spring and Drough No. 2

‘Othe¥ Wemes,. . . . o h"ﬂh_
R.eservation,__,_‘ o harn Nevedlo . SRR
. Tocat¥on’ . 7.8 'pi, West of Hed Hoek Trading Post:
Date Dévei@vpeﬁ enliarel

Flow In gals per minute:

Befere Devalopment '  Seep After s

Development (or remerks):

1his spring was excavated down through ssnd end
into gravel, perforated pipe laeld ard backfilled
with gravel end cement over top to protect from
flood water, then piped to a reinforced concrete
stock watering trough.

SIAIHOMY TYNOLLYN 3HL 1Y Q30N004d3y
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CV-6417-201

“ . Loca’cion g g yard

Other Nemss
‘Reservation

NAVAJO AND' HOPI SPRING DEVELOPMENT
SIFTH IRRIGATION DISTRICT 033

Name - Red ﬁogx Uaah_.iLiﬂﬂLﬁnd trnugh_

Other Names
‘Reservati’ on N mm._thmn._mu

w..g; mgsh - .
Date Developed i h , 19 o6
- Flowasin gals .ger min ST e et?
Before developmpnt b@gn After ok

R

Devalopmﬁnt (or remarks‘*
This spring flows from gravel bed on side of wash,
a submerged concrete weilr constructed, filtration
bed placed in back of weilr, perforated pipe 1leid and
piped to a concrete stock watering trough.

234

Navmio

of Hed qug Me
25

Locatibﬁ““”‘V"”'

”Vbé§elopmeht (or remerks):

This spring was excavated down tlrough sand and

into sandstone, perforated pipe placed in filtration
bed, and plped to a relnforced concrete watering
trough.

SINHOHY TYNOILYN 3HL 1V G30NQ0NAIY

NNO013342
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CV-6417-201

. Flow- An pyalg - p@nwmi ute ... ..

o Location

- Othey ‘amem»

NAVAJC AND HOPI SPRING DEVELOPMENT
PIFTH ;RRIGA”‘ION DISTRICT

Name

BL;QQ_Agn Well & trougn_

. Other-Names- = e
: Reuervation - Leupn .
Locahion §:m3| Ngrib Q{ Red Iake rﬂdinE~POSf
"Date Beveleped - h "‘¥’9 T -

Bafor@ @evel@pment Jone After 1

bt ey a1

" _,Development (or I‘emarku\ R

Thils well was excavated down through sand

and into shale for storage camcity, depth

18 ft. dlameter 6 ft., walled up with stone,

a concrete slab with men hole molded over top,
and a pouring box. (A reinforced concrete water-
ing trough will be constructed in April).

Name o-He ~Chi Spring & Trough

Reserv&tion w;:§ni,ﬂﬁuw.umw.wu

~'Date Devclepéﬁ -Maroh lgi;ééﬁjif;l::ffi'

. Flow-in-gais- p&ﬁ IEiEeT

Befere Dev@lopment l%'_ " After 13

H_Development (OP remarks )

This spring flows from crevice in sandstone,
excavated down into sandstone, perforated pipe
leid surrounded by gravel filtration, and
covered with cement to protect from flood water,
and piped to a reinforced concrete stock watering
trough.

235

236

~S§AHQ§&;NNO|LVN 3HL 1V 30NA0HLIY
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NAVAJO AND HOPI SPRING DEVELOPMENT : . 237
FIFTH IRRIGATION DISTRICT .

Name Rough Mesa Well & ‘erough

Other Name?Hg ‘ _ _

Reservation = . Ho

Location & mi,- N% af Hpatavilla and Blue. ngxon zgad
" and 6 ml, fr#m pim of Blug Canvon

Date Devéloped  Wersh ., .. 19 _ 29 o ,HWWMWlwmmm .
Flow in gals per MINULE: * j R e
Before development 3eep . ’Afte: Tyt

Development (or remarks):

A trench was dug across well, length 75 ft. by

8 ft. deep, backfilled with gravel armd piped to
storage basin at slde of wash, a concrete glab

with pouring box and men hole molded over top,

end thence plped to a rel nforced concrete stock
watering trough.

™ 238 ‘
Name White Rock Spring & tnpqu e !
Other Names - . S e S
Reservation
Tocatlon 4 mi

Development (or remarks):
This seep wes located in canyon, a trench was
dug across wash down to clay and shale , back-
filled with gravel =md piped to =meccumulet ing
basin or storage basin at side of wash, and
piped to a concrete stock watering trough.

-

o3 AL\:‘QE&?‘YNOINN FHLLY OBDﬂGOHd%B
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CV-6417-201

\\“Re@erVatiQn,ﬂ\‘
.. ) Loqatipn iy

Date DevBTopen. . ' “é§éb e og
“TFlow In gals per’ minuue'

NAVAJO AND HOPI SPRING DEVELOPMENT 239
PIFTH IRRIGATION DISTRICT

| Name_ Sgggw-@r&ck vell & tro e
. Other Names. ... ugn T e

Res ervati@n .4ﬂani

' ;Location 20 m! SE Qﬂ SQEJ Minﬁ

Date Developed” ¥EE?1 ‘ 19 29
© . Flow In gals ‘'per minute:
Before development 1 After &

Development (or remarks):

Thls well was excavated down snd into sandstone

to a depth of 12 ft. by 7 ft. in diasmeter. Gravel
fllter placed 1n back of wall which was laid up,
and a conerete slab with man hole and a pouring
box molded over top, thence pived to a reinfo ced
concrete stock waterine trough.

L 010

Befere Development None After 1
Development (or remarks): |

This spring was excavated down through sand and
into shele, depth 10 ft., perforated pipe leid

In filtration bed, a storage reservoir 6 ft. by
8 ft. by 4 ft. deep constructed with & concrete
slab over top, and thence piped to a reinforced
concrete trough. (Trough to be constructed in

April).

163
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CV-6417-201

. Locatlion... 3%~

‘Déte. RoveTenBE.

U Develo“”

243

NAVAJO AND HOPI SPRING DEVELOPMENT
PIFTd IRRIG_A’I’ION DISTRICT

Neme_ Tuckelimz Viel 1 & trouﬁll
OtheT Names

Revervation ggpi

Loeation. . £ m

,Date Develed " Ap: LS. 29
Flow in.gelg--per m*nu“e' T~
‘Before dwelwpmpnt .,.;A After 5&

: Developmeht (or-'»remarks\'-

This well was partly developed by Indians,

" exeavation was continued down snd into qhele,
rock wall laid up and backfilled with gravel,
concrete slab with man hole and pouring box
molded over top of well, and a reinforced con-
crete trough constructed,

244

Reservation T

Flow . in.gads - PETH

o Befepe. Dovelopment _  Seep. . After_ 3

"(@r remarks Y

This wpll was excavated down and into shale, rock

© wall Taid up and backfilled with gravel, d ame ten
of well at bottom 7 ft., at top 3 ft., depth 12 ft.
gﬂ.d reinforced concrete traigh to be construc ted in
ay.

SIAHOYY TYNOLLYN 3HL 1Y 030100Ud3Y
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CV-6417-201

NAVAJO AND HOPI SPRING DEVELOPMENT 245
- FIFTH TRRIGATLON DISTRICT

Name '.L'o ,ﬂwuﬁ e

Othe¥ Names .
Reservation . . Hopil
..~Location 19 mj, ﬂ, ggg villa

. Date Developed "4
C Plow i gals. per M1t g :
'Before deveﬂOmenm Seqp After 11

.hFlow 1" pa*s p&w“':

L s >t

3 9~__&9._____

=¥ = I

«;_Devalopmant (or pemerks):
[

$his well is located in bo ttom of wash, excavated

.down aml into grasvel, rock wall laid up snd back-
filled with gravel , denth of well 7 ft., dlameter
at bottom 6 ft., at top 3 ft. Concrete slab wlith
men hole molded over top, a reinforced concrete
troywh constructed.

x 246
lame er Spring

Othefr e , - —

Reservation ' =

Loca*idh :

Bafere Devélopm&nt

- Develapm@nt (or remarks}‘“

This- @p%ing is 1ocated in wash, excavated down
through sand and gravel into blue shale, perforated
pipe pleced in filter bed and backfilled with more
gravel, a reinfoarced concrete trough constructed.
Distance from spring to trough 560 ft. Also pro-
tection from flood water constructed of brush and
rock rip rap.

-SIAOUY,NOLLYN 3HL LY 030N00NY
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CV-6417-201

Other

Befere Dem@lopment "

| o ~ =" 247
NAVAJC AND HOPI SPRING DEVELOPMENT
PIFTH IRRIGATION DISTRICT

Name_ . _Blagk smnnp ll & trcugb_,_,.

Other Nameq

Réservation . N Nasmio
Locatlon __ .g mi E. Red Hock Stare

— -

Date Devo" oped = jmril 19 29
Flow in pals per minutes

Before development §QQ§'M  After 274

Development (or remarks):

This well was excavated down through send and
gravel, depth 6 ft., diameter 6 ft., rock wall
laid up and backfilled with gravel, & concrete
slab with man hole molded over top of well and
connected with a reinforced concrete troughe.

48

Name,

ames{, .
Reservation ., ..N, .}
Location 7

Dﬁte De'VP PM o XS ARE N '
Flow in g ? y

Development (or remarks):

A trench was dug across wash 3% ft. deep and :
backfilled with gravel., A storage reservoir con-
structed at side of wash 9 ft. deep and 5 ft. in
diesmeter, rock wall lald up and backfilled with
gravel, a concrete slab with man hole and pouring
box constructed over well and plped to = reinﬂ:rced
concrete stock watering trough.

Y

SBNHQ&,!&]YNOHVN 3H1 1v 430NA0ud3y
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CV-6417-201

‘ ﬁate Deveﬂ”

NAVAJO AND HOPI SPRING DEVELOPMENT ' 249
PIFTH IRRIGATION DISTRICT

Othe? Names
Reserva#ioném
Locatlion ‘

Name ox Well & trough

N vaio

W Red Fock Stare

Date Develope E%Il 19 29 .
Flow in gals per minute: ‘“~w~~-um_‘,, ST
Before develqpment Saep "““Aften,._g :f T

Development (dr reméiriksy:

A trench was dug across wash to a depth of 3. .ft.,
backfilled with gravel, a storage tank was conptructed
at slde of wash which was excavated down through send
and gravel to shale and excavation continued &5 ft. -
more into shale, a rock wall lald up and backfilled
with gravel, a concrete slab with man hole molded

over tep and plped to a reinforced concrete trough.

253

Reservation'
Location .

fter 15 gel:- per hour

Developmem% (or remarks;.'

Excavated down threugh seepage area baekfilled
treneh with gravel and at ‘lowest level placed
perforated pipe covered with gravel armd piped to
e small storage reservoir, size 4x4x3 ft. deep,
caya city 360 gal.

Y. TYNOILYN 3HL LY 039Na0ud3Y

NNO013349



168
C e NAVAJO' AND HOPT SPRING. DEYE LOPMENT 254
™. 7PIFTH IRRIGATION DISTRICT
Name §@gjgg, 8 stgnage reservolr (domestic use)

Other Na meq
Reservation g, 34_419
Location 3 mi, N. Bleck Mt, Store

Date Devéloped épga]‘ 19_29
Flow in gals per minute:
Before develepment Sgep After_lﬁ_ggl per hour.

Development (or remerks):

This seep was located in ecrevice of sandstone,
excavated back Into crevice, gravel filter placed
_around perforated pipe and piped to a small storsge
reésgervolr 4x4x3 ft. deep, covered with concrete slab
~ An which aAman.hole was molded. Capacity of reservoir
, .'560 g&l.,,‘,,, .

“ ..
c
., EC

Cv . 2

| . 55

S T oL
® )
‘ s

Devel@pment (or remarks/.

This seap was developad for domestlc use, excavated
along base of Mesa, trench filled with gravel and per-
forated pipe surrounded by gravel fi lter placed in
lowest level of trench end piped to a small storapge
reservolr size 4x4x3' deep, carecity 360 gel.

/SNHOHEIVNOLLYN 3HL L¥ 30NQ0YdY
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CV-6417-201

. OtheTr Tames. ..‘.j,};z_
,R&servation‘ 3¢ Ne

: Date. Deve‘*@@f’ "o
. Flow In gals ger-minute:
Befere. D@%lomﬂnt - g_& ‘ After 10

' 256
NAVAJO AND HOPI SPRING DEVELOPMENT

PIFTH IRRIGATION DISTRICT

Name _I'so bnring & storage reservoir (domest ic use)

Other Names
Reservation =~ - S, Egvaio
, Locaticm i gj, N, “Blagg Mt. tore

Date Develope& A;D_ril A 19.\ i
Flow.in gals. p8r mIinute: '
Before develepmant QQQD After 2o gal. per hour

(AR

Developm@nt (or remarks\:
Thls seep was excavated down 4 ft. and trench 60 ft.
long dug and backfilled with gravel and piped to a

small concrete storage reservolr size 4x4x3 ft. deep,
capacity 360 gal,

287

Name ‘Yode

zle Vell & troughs |

Location.

Developm@&;«" (or remarl'q )

"A trefich was dug across -this wash 4 ft. deep end
backfilled with gravel., A storage reservoir was dug
21 ft. deep by 6 ft. 1n diemeter, a rock wall lsid up
and backfilled with gravel to nstural water level in
well, upper backfill of dirt, a concrete slab with
man hole and pmring box molded over top and pipe
connects troughs with well. There are two reinforced

169

concrete troughs at this well, also a pump was installed

for Indiens using this water.

“S3NHERYTINOILYN 3HL 1Y G0N00NdY
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CV-6417-201

" Date, Developed Anril T 19

NAVAJO AND HOPI SPRING DEVELOPMENT

_FPIFTH. IRRIGATION DISTRICT

Name Ja Well
Qther Nﬁﬁggﬁ

Reservation Honi.

Locatlon 14 mj]qg S Qngibi

170

269

212

Flow. tn gals per m;nute'

Before- ﬂevelopment Seep Aftér 2

| .Devel&pm@mt (or remarks)s ;

.ﬁThis'wéll'fé’id:éted at side of wash bank,
excavated down and into shale, rock wall laid

up end backfilled with gravel filter, concrete
sleb with man hole molded over top; a reinforced
concrete trough will be constructed at a later date.

Name
Other Nemes
Reservation’

Location” T e

FlQ‘W in 4
.Bef@fe

* :

‘SN VNOLYN 3L 1y 0300043

NNO013352
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CV-6417-201

260

NAVAJO AND HOPI SPRING DEVELOPMENT
PIFTH IRRIGATION DISTRICT

Name G W
Other thes -
Reservathon jNg
Loeatlon

tank and trough

Date Developedi ‘wm»~~~w19‘gg. n»”;f ::
Flow in gals: per mi THRTEEEE AP
Before development e s.,p After ]% ‘

Development (or remarks):.

This spring was excavated down and into sendstone, perforated
pipe laid and backfilled with gravel, conorete slab poured
over top of filter bed to proteet from flood water, piped

to a reinfeorced oonerete storage tank and trough; distance

from spring to trough 280 ft.

261

Regervation. .* Rarh ,
Location__ 7% s Bt Tabl . O ‘
Date Dewd lap: o -
Flow in BEF v o
ntMAf ter gne

Developm@ﬁt (or remapisl): . . |
Thisspring is loosted on bank of small wash, excavated down

through sand and grevel to shele; perforated pipe laid and
baekfilled with gravel, piped to a reinforced conorete stook

watering trough; distance from spring to trough 180 ft.

e

s

154

534 Holyg IWNOUYN 3HL v GIONA0NGY
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CV-6417-201

NAVAJO AND HOPI SPRING DEVELOPMENT
DIFTH IRRIGATION DISTRICT

262

Re"el"vélt‘i‘on ) mejmia ’

Locat ion_.mumm_wamﬂ_&u.mimmw way
Date Developed v 19 20

. Flow-in gals per minute:

Before-developmént  1/fp  After 3l

Develepment (of remarks): . .

)

- This well was exeavated domn through clay and sand and into

" shale a depth of 7 feet,. rock wall laid wp and baok filled with

gravel,. a oonorete slab with pouring box molded over top and
piped to a reinforced conorete trough. Depth of well 7 ft.
diemeter 5 fh.

263
Name R U Y ST MR cELEL » it
Other Names o -
Reservation - a ,
Tocatlon 1@ Do 4 mi’
19, 29

Two reiw&wm wnarete tronghs oons’cruoted at this well for

stock ﬁse, aB.s'ba.nce from woll 'bo trough 226 %,

i SHN@%}VNOINN 3HL 1Y 30NA0Yd3Y
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NAVAJO AND HOPI SPRING DEVELOPMENT
PIFTH TRRIGATION DISTRICT
- 264

Oth oT que‘if‘ .
Reservati on

U Havaja
| Location 5~ .““ x Blaak Mk, Store 38 miles SH Chip Lee
., -Date DeyElEHERT Jiay, o5
i s Jcn.

Flow in galks, per m:

Befaore development Saep After 5{5 ‘

, Devnlopment (or remarks):. :
This spring was excavated down through clay, sand, and gravel,

depth 7 ft., perforated pipe laid and backfilled with gravel
end piped to a reinmforeed conorete watering trough. Distance

from spring to troeugh 400 ft.

266

1'3. -

Development (or remerks):
Excevated down elewen ft. near wash through clay, sand and gravel.

Rock wall laid up and baokfilled with gravel to water level in
well, blanace of baokfill of oclay. A conorete slab with man hole
and pouring box molded over top of well and piped to a reinforced

concrete stock watering trough.

5

‘VSS/;\[Q!Q%]VNOILVN FHL LY 0300008;{38
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NAVAJO AND HOPI SPRING DEVELOPMENT
PIFTH IRRIGATION DISTRICT -

266

Name 193999
Othenr Names ,
Reservation Hﬂﬂﬁ

Location: .Qﬁg,gnm

Date Developed M%i; '-M_N”
Flow in gals per minute'

Before dGVQlopment éaun o Aft@rlé

Developmant (om remarks »
This spring was extavated’ dowm through sand and into shale,

perforated pipe laid and baokfilled with gravel, and piped to

two reinforced comorete stook watering troughs.

267

Hipaumae...... 1 'PE.B& wu:m L
Other e - T

Re&arvation ~
Locationf,

Date Dex
Flew in. j

Be fi#ps. B@veﬂ,ym;‘ T;; :sdé§T f3‘Aftéer”J A

Development (or remerks)s . . ..,

This spring wes excaveted down through sand and into gravel

porlorated pipe laid and backfilled with gravel and piped
to a storage reservoir (small) and reinforoed conorete stoek

watering trough.

- S!A]H%%jVNOILVN 3HL 1v 30NQ0Yd3Y
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P
al
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~ NAVAJO AND HOPI SPRING DEVELOPMENT
FIFTH IRRIGATION DISTRICT

- o _ e 270
Neme_ pessh Soring szd brough T
Othe? Nated§ i ‘ -

~ “Reservatbion . . Hop{ °
Loeatlon el mils

Date Developed
Flow in gals per minute: '
Before development Seap After 1

Development {or remarks):

This spring was exeavated down through sand and into shale,
perforated pipe laid and baskfilled with gravel and piped
100 ft. to a reiaforoced oonorete stook watering trough.

271
Neme_ . White Ha spring and trowgh
Othe¥ Tames . . ,
" Reseryation

Iocatlon

Date Devél g " ley 10 85 .
Flow In gals p8r minute:
Beflers Develophent Seep After 1

Development (or remarks):
This spring is loeated on side of mesa, exsavated back into
mesa 8 ft. laid up roock wall et front, beokfilled with gravel

and piped to a small storage tenk for domestic use and to a

reinforced conorete stook watering trough.

xS
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Name_ Rogk Spr:lgg and tro .

Other Nam‘eém *;

Reservasion »...agmm;.mm ER
_ Location '; miles g. Jm M‘i- 5_32@" 8

Date Devel owed S s " 19 =/4

Plow in gralo ,pez;* ’m%ﬁ%é'

Before devg&iﬁpmént S . After

Developmenﬁ (or remar’ks\-, :

This spring m foxoavmtod down through sand and into shale.
perﬂrated yi,pe lsid e.nd backfilled with gravel, and piped to

e. reinforeed mmﬁ-ete stock wa.toring; trough.

- 2T3
‘Name . Javaje Sp

Othe¥ Wamss -
Resarvatiﬁq .

Loc: ation e S

Date Dev L 19 -
Flow in ger minute: -

Befere De eﬁloment

Development (or remerks):

+ S3NHQMYIINOLLYN FHL 1v 03010083

CV-6417-201 NNO013358



17

NAVAJO "AND HOPI SPRING DEVELOPMENT
PIFTH ;RRIGATION DISTRICT

¢ N 275

Othe’“'"'f@rhes e

Reservation .wﬂanManJhumjn
Location ]’g miles N. Blaok Mt. Store

Date Developed 29 ‘

Flow in gals p8r minute:

Before development Qpe . After mye

Development (or remarks):

This well was exocavated down through sand, gravel, and into shale,
rock wall laid up and backfilled with gravel, a concrete slab with
ma.n Imle and pouring hox molded over top and piped to a reinforoed

commate stook wadaoring troughe

276

OtheT¥ Nem T
Reservation

Locatlon_ 173 M 4
Date. Deve 19 28
Flow in g

Befére Dewelopment _Ssep After_ 4 pbl. per day.
Deve],,@pmefhﬁ {or remearks)

This was o seep in the sandstome. We shot the shale out from
under, making a reservoir and built an eight inch wall, 14 feet
long aecross the front, the wall 36" high, of conorete. The Water
piped 200 ft. down the méduntain side to the level into a 14! re-

inforced concrete trough for drinking water,

Bl
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277

Name : »
Other Names bon.Cave. .

es

Reservaton . Jaraja

Location

Plow in gals p’é?p L N "‘32""‘“" iy T
Pefors. dwmapment M Afmr 3 hhls POT Afa. comrer

bf‘velgpmant (or remarks) e "
This npring was A uep :m *b‘he baok of the cave. We ‘gshot it baok

vnder and ‘mail‘b a s:!.x ineh {vall twgnty inohes high, twenty six ft.
aorogs the fmm; porf@ro:bed pipe leid in and the water piped 160
i T8 '*te‘;n' mouth of oage into two concrste troughs 14" each, one for

drinking water and surplus for steek.

278

Othe ¥ I
Re sereat
Locatien

Develwpmen%s (@rﬁmmk&
This spfing wes. a i»p pqr%?.y developed. We shot it ouyt and built

nv*“"‘
ke v

an eight iriel mll, twen*by 1nohes' high aoross the front, piping
the water 300 ft. dawn the canyon to two reinforced conerete troughs
14¢ ft. each. One trough to be used for drinking weter and the surplus

running into seoond trough for stook water,

s

v:sa/a\lgg@gg&j:yrdouvrq 3HL LV 0300 00H4IY

NNO13360



