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GALADO PROJECT "
The principal work on the Ganrco Project
for the past year consisted of th: regular operation

and mointenunce of tie oroject., Funds uppropriated

for operation nnd maintenance of this preject were
in the sum of 753,000 which woﬁld not permit wny ex-
tensive repairs or replscements on the projecte
The Indicns ferming on this project have

shown an unusunl interest in project affairs und

' regular monthly meetin<s werc held with the Indicns
at which time projzact affairs and other matters of
vital importance to ire Indiuns were discussed.

) Th= Indians have releveled a considerable

acreage on the project and have in general impreved
their methods of cultivetion and irrigation. 1In

some cases where flood method of irrigation has been
used the Indians have corrugated their fields and
thereby conserved wu ccnsisorable quantity of water
which in twrn increased orop production as in a nunber
of instances where flood methods heve teoen used for a
z nunber of years the alfaifa fields have tcen floodad
to a peint where the alfelfs has been killed snd gruss
= propazited i the fields. On the J. L. Hubbell ranch

w vire flood methods liave been orveticed for the oot
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twenty yeurs his entire alfulfo field consisting

of some one hundred acres res been damuged beyond

Gt e

any possible chance of restorution and it will be
necazsary for him to plow up the entire field and
plant %to small grain crops for at least one year

bafoire raseeding alfalfa. Tt is believed thut the

Indians will profit by his experience and that bet-

ter irrigution practices will prevail on the project.,

ir. Neil Cempboll, who wrns sub foreman on
the Pine River Project for a number of years, was
trensferred to the Genado Froject during the nonth
of February 1930.

Mr. Campbell has made & Zzood showinp on
this project, particularly in the Indisns' affwirs
and in the building up of the irrigation plant, and
.because of his very great interast in the project

he has been promoted from sub foreman to the posi-

tion of foreman,

The Ganado Mission =ne . 1. pbbell, the

¥

only two white users on the project, have perforined

their proporiionate share of the cost of oporation

.

and maintenance in the clenning of the canals. kefer-

REPRODUCED AT THE NATIONAL ARCHIVES

2m0e 15 made to our arnual revorl of 1929, page 53,

for contract wider which J. L. Hu»211 “nd the Gannudo




ission receive irvigriion viater.

-

.

It is hoped thut toth the Iission und

the Hubbell ranch will say Cor eperation und mainte-

nance on a cash busig in the vory near future.
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LOENCOPI FROJECT

This project is locnted three miles
southeast of Tuba City, arizona, on iioencopi
Wash, and irrigates lands for the Navajo Indians
and the school farm. 1In addition to this thu
agency has about 150 acres of land in pasture.

A sluicegate wos :instulled in the
canal just below the school furm to facilitate
in sluicing out sand and other silt devosit
which accurmlates in the main irrigation cunal,
The Western Navajo Agency paid for the labor
and this Service furnished the gates. This
work was started Ootober 15th and completed on

Ooctober 23rd.,

NN008386




KBED Ladk PhOJECT

This is one of the oldest projects on the

Havajo reservation, originally built prier to 1904.

Very little use was made of the project up to 1928.

During the time it was originnlly constructed and

the time the Indians began tr nuke use of it, it

has been practically rebuilt. twice. There ure 700

acres of good agriculturul land availabvle for culti-

vation with n reservoir containing 4000 acre feot of

water. The reservoir has been filled to capacity

for the past eight months.

‘The Fort Defiance School has forty acres

) under cultivation and every effort is being made to

have the Navajo Indians place all of the agricultural

lands under cultivation during the present season.

The projeot consists of u diversion dam

and feeder ocanal to the reservoir with a storage

- capacity of 4270 acre foet and about five miles of

main canal.

The projeot is visited regularly by a re-

presentative of the Fifth Irrigation District, however,

*
b

the management of the iroject is vested in the super=

REPRODUCED AT THE NATIONAL ARCHIVES

intender=s of the Southern ilavujo jurisdiction and not

in this Service,

CV-6417-201 . | "NN008387
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alr HOPT LILERVAIIONS

escrvation lies in one tract
in northweelorn lew llexico wnd northeastern .rizona
and has on area of 2pyroximutely 14,360,000 ucres.
The Yopi reservation lies in the heart of the Kavajo
country in Arizona und has an area of spproximately
2,270,300 acres. The elevation vuries from 4800 to
8000 feet with the higher elevations in the noun=-
tains., The ruinfall veries from four to fourteen
inches per rwuiunm.

Prectically all of the area occupicd by the
liavajo and Hopi reservations is in en arid district
and there is very little area that is fed by living
waters. This srea is confined to the west slope
of the Choiskua rasnge and the area adjacent to the
San Juan River. All of the other streams flowing
tﬁfough the Navajo country can be classed either
as ephemeral or streams having an intermittent flow.

The work on the Nuvajo and Hopi reservations
oonsiste of the development cf domestic and stock
water for the entire reservations including Exeocutive
Order lands =nd lands acquired otherwise by the Ind-
ians. (lioference Office letter of March 7, 1930,

Irrigation 6355-30).

NN008388
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The liavajo ard lHopi reservations are divided
into six jurisdictions: Eastern, vestern, liorthern,
Southern, Leupp, and Hopl. Heudquarters for the
water development work are at Polacca, Arizona, on
the llopi reservation, and the orgunization is shown
on the Organization Chart.

ylater for domestic and stoclc purposes is
developed by drilling wells and equipping them with
windnills, storage tanlss, and watering troughs; develop-
ing springs and piping the weter from the springs into
a concrete or less permanent water trough, depending
upon the funds available, and the construction of
earthen reservoirs to impound surfuce and flood waters.
The dams forming the earthen reservoirs are riprapped
on both slopes to prevent wind and water erosion and

also to prevent wear and Year on the embankments where

s;'heeé" snd other.livestook come to water. The work also

includes the operation and maintenance of the existing
wells, springs, and reservoirs.

Water developmant on the Navajo reservation has
been in progress for scme twenty years and it is now
‘found necsssary to replace the well casings which have

rusted out in a number of wolls which were drilled during

NNO008389




REPRODUCED AT THE NATIONAL ARCHIVES?

A e
CV-641

the corly period of the wnter developnont.

During; the veriod that the developmient of
stock water has been in progress, the Havnjo Indiuns
have increased their flocks to such an extent thuat
~the demand for stock wuter in the remote districts
of the roservations has been very great. The in-
crease in flocks hns been s0 rapid that the runge
has been deplcted adjacent to the wnter holes de-
veloped to such an extent that about 25% stand of
natural grass remains and for many years the grass
has not beon allowsd to reseed itself. The only
good range on the Nevajo reoservation is in districts
where stock water has not been developed and it is
believud that most™of this area should be retained
as it is and used only during a period when natural
oconditions would permit of its use, otherwise the
entire reservation will be overgrazed within a very
short time.

Considerable attention is now being deveoted
to redistricting the range on the Navajo and Hopi
reservations in order to provide 'winter and summer

renge nnd permit, if possible, the reseeding of the

portions of the reservations that are now overgrazed..

NNO008390
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The redistricling and devaelopin of tha rinpe hns
recently bheen turn:d over to the Forest Depurtnent
of the Indimn Service.

The following sumary shows the wter develop-

mont durin: the fisoal yeur 1930

Springs Developed

Northern Southern iiestern bhastern Hopi Leupp

9 17 3 1 3
TOTAL 33
hesorvoirs
legtern Eastern Hopi
12 4 2 TOTAL 18
Yiells

Northern Southern Western Eastern Hopi

16 16 7 4 1

NN0O08391
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Ganado Pre¢jzct

Bmployoce in Charges leil Campbell, Joreman.

This project is located on the Navnjo Keservation.
Water is diverted from the kio Pueblo Colorado and im-
pounded in a reservoir which has & present capaoity of
epproximately 2,600 acre foet. Ther: are 9.€9 miles of
main canal and 3 miles of laterals. Tho gross irrigable
area of the project is 1,200 aores of which 800 acres
arc under constructed canals and can be served with the
present capuacity of the roservoir. During the past ir-
rigation sonson the Indians irrigated 494 acres and in
addition to this 156 acres wero irrigated by J. L.
Hubbell and the Presbyterian Mission. Crops produoed
by the Indiens were valued ot $19,019.74.

On ths afternoon of July 28, 1931 a radn storm of
oloudburast proportions, followed by hail, wind, and a
flood, swept the vioinity of the project and wrought
sorious damage to the system z;.nd some of the farm crops.
The diversion dam, a rock-filled ecrib, was carried out
in its entiroty. A section of the main canal near its
head was washed out and a flumo structure across the
Rio Pueblo Colorado was destroyed., Several other
flumes across smaller arroyos were also damaged. Tho

hail did not cover the entire area but dumaged only &

008392
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strip near the upper end of the projoot.
The resorvoir was not damagsd and gained three
{ feet of water during the storm.

A survey of the dmnag; was made anu plans sub-
mitted for the rehabilitation of the irrigaiion sys-
tem. Tho area under the south side canal wus with-
! out irrigation water for the balanse of the soason

but iatermittent snowers helped to produce an average
orop. Delivory of water was made on the north side
for the balance of the seasun,

The earth work for the repair of the saotion of
tho mein canal whioch was washed out was contracted
to the Indians ferming on the projoot. Work was
commonced in November but was not campleted until
Maroh on acoount of the severity of the wintor.

All Indian livestook suffered to a great extent
during the winter bocause of the deep snows, but the
Indians on the Ganado Projeot wers in a position to
provide some feed, while in other ssotions it was

neocessary to haul it in from the railroad.

This year the Indians farming under the projeot

have paid $1.00 per aore operation and maintenance

REPRODUCED AT THE NATIONAL ARCHIVES ™

charges.

-
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COMPARISON

CONLSTRUCTION PROGIAM ANT PhOIR 5SS

= —Genado . Project p vy, 1042
V\’ B
P Source and Tisposition of rFunds: .
I Bstimates Fiscnl
F. Y. 1933 Year
; (York Program) to Date
I From Appropriations:
J “Fe. Y. 1937 unobligated balance 7-1-31
B F. Y. 1932, available Def. Apprn. 7 $12,972.00
‘ \;i 3xpenditures and obligations 12,972.00 $12,972.00
' 5 Forward to F. Y. 1033 None
i From Collections:
# None
S S
Summary: Programs of Vork and Progress to Date
B Zstimated % of
Cost F. Y. ‘ Actual Cost Estimate
Work Program
Project Features
*Diversion Dam $10,672.00 . $11,447.65 107%
sDistribution 2,300,00 2,610.24 1134
*No Program
b~ |
-
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Q Totals $12,972.00 $14,057.89
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Comments on Items of Work, Construction.

In the rebuilding of the diversion dem, the
channel ag eroded by the flood was changed to direct
it over a rook ledge. On this ledge was constructed
the structure for the radial sluice gate, the twin
hend gates, and the ogee spillway section 190 feet
long which was twioce the length of the original spill-
way. Retaining walls to confine the flow and proteot
the embankment are of consrete. Tho feoder canal
for the resorvoir was lined with concrete from the
head gates for a distance of 347 feot.

An embankment of 8,000 cubic yards of earth was
placed aoross tho old channel of the river, and that
portion of the upstream side exposed to the ourrent
was blanketed with rocke The earth for this embank-
ment was conveyed 200 yards from a 4-yard trap by two
dump truoks. The loading of the trap was contraoted
~1:0 the Indians at 20¢ per cubic yard and the work was
done with teams and fresnos,

A 24-inch steel pipe siphon was placed below
the bed of the river to replace the flume structure
washed out by the flood. A sand trap with sluice
gate was constructed just above the intake of the

siphon. This should eliminate any trouble of silting

CV-6417-201
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REPRODUCED AT THE NATIONAL ARCHIVES

CV-6417-201

in the siphon. This construction work was commenced

April 4th and completed May 26th.

Indians from every section of the reservation

benefited by the work done here as they were given

preference in any class of work for which they might

qualify .

Comments on Items of Work, Operation and Maintenance

To agsure an adequate supply of water for the

prosent irrigation season, a temporary diversion of

the spring run-off ot tho Ric Pueblo Colorado was

made February 18th and with constant patroi the

filling of the reservolr was acoomplished.

Operation of the canal for the irrigation season

of 1932 was commenced May 26the.

NNO008396
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Crystal Project

Com ants on Items of Work, Operation & Maintenance

This project is located 30 miles north of Fort
Defiance on the Navajo heservation in New Meoxico and
receives its water from Crystal Creek where there is
an abundance of water for the irrigation of all the
irrigable lands. Tho system consists of a crib
diversion dam, 5 miles of main canals, and 4 flumes.

During the past season the Indians cultivated
157 acres, producing crops valued at $5,£95,

A short section of canal was lined, 2 flumes
constructed and one flume repsired. This will per-

mit the Indians to extend their irrigation canals,




Moencopl Wash Project

Comments on Items of Work, Operation & Maintenance

This projeot is near Tuba City on the Navajo

Reservation in Arizona. The water supply is from an
ephemeral stream of the same name and the system con-
sists of a diversion dam and three miles of main canal,
of which 2,300 feet are concrete lined.

The general maintenance work necessary on the

project this year was the raising of the head gate

struoture as it had been topped by floods several
times in the last two years, filling the canal below
with great quantities of debris and silt.

The canal lining is in a bad state of repair

and the 1933 program provides for its repair and

extension.

0 AT THE KATIONAL ARCHIVES *®
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Red Lake Project

Comments on Items of Work, Construction

This project is located 15 miles north of Fort
Defiance on the Navajo keservation in Arizona, The
system consists of a diversion dam, teeder canal, a
storage reservoir having a capacity of approximately
4,500 aocre feet, and 3 miles of main canal. There are
700 acres of irrigabl: land with only 98 acres re-
ported under cultivation during the past season.

To properly develop the project the completion
of the main canal and principal laterals with proper
turnout gates was undertaken because it has been found
that very little can be left for the Indians to do
without proper supervision and aid. Excavation of the
canals was cantracted to the Indians living in the
vicinity. This work was started in November under the
supervision of Foreman Campbell but because of the
gevere winter was not completed until spring., Better-
ments were made to the outlet structure of the reser=-
voir as immediate repairs were necessary to insure

gservice for the present season.
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—bhed lake .. ___ Projeet p oy, . 105%

Source and I'isposition of Funds:

T mstimates Frsentl
Fo Y. 1233 Year
(¥ork Progran) to Date
From Appropriations:
F. Y. 1931 unobligated balance 7-1-21
F. Y. 1932, available 7=1«31 1 $1,500.00
3xpenditures and obligations 1,500,990 31,789.35
Forward to F. Y. 1233 None
From Collections:
None L

Summary: Programs of Work and Progress to Date

Estimated Y% of
Cost F. Y. ' Actual Cost Estimate
Work Program
Project Features
Lateral System $1,500.00 L §2,229.21 148%
) ¢
4
—— -——.t e @ e w emames  Bemans e
2 |
Totals 31_’500 -0 _L__szwzg...z.l..,.._,_ et st e e anarms m 2

L
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Wheatfields Projeot

This projeot loocated 35 miles north of Fort
Defiance, Arizona, was constructsd in 1909 and con-
sisted of a log crib diversion dam, feeder canal,
and storage reservoir. No beneficial usc was made
of this projoect due to the fact that about the time
it was completed a member of the engineering force
was killed by lightening on the dam. The Navajo
Indians, being superstitious especially where one
is killed by lightening, would have nothing to do
with the projeot and it .remained'unused. The diver-
sion dam was oompletely destroyed, the feeder canal
was nover oompleted, and the part excavated was
f£illed with silt. ®With the exception of the head

gate structure the storage dam was in excellent

condition.
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—.-iheatfields _ __ Froject .y, _ _1O9%
Source and Tisposition of Funds: e e
sstimates Fisceal
F. Y. 10233 Year
{Work Program) to Date
From Appropriations:
Fo Y. 193 "unobligated balance 7-1-31
Fo Y. 1932, available 7-1-31 _ 1 $10,000.00
Ixpenditures and obligations 10,000,00 $10,290.86
Forward to F. Y. 1033 None
From Collections:
None
—— -b*v—*‘—‘—--
Summary: Programs of Work and Progress to Date
Bstimated t % of
Cost F. Y. - Aotual Cost Estimate
Work Program
Project Features
Storage Dam $3,338,75 L $2,852,50 85%
Distributary System:
Diversion Works 3,261.25 | 2,0660427 81%
Canals & Laterals 3,400,00 1,966.26 57%
e 7 0.00 y -—t Ve @ e w Aemews @ ewan . ke
Totals H10.%0 I ios s S

CV-6417-201
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Comments on Items of York, Construction

The project was rehabilitated during the fiscal

year. A new head gats structure was built in lieu

of a diversion dam, the feeder canal was reconstructad,

and the storage dam provided with a new head gate and

spillway struoture.

The storage capacity of the storage dam is 997.9

acre feet whioh is sufficient to irrigate 375 uores of

! irrigabls land under the project.
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Water Supply, Navajo and Hopi

Employee in Charge: A. H. Womack, General Foreman.

The Navajo and Hopi Reservations which lie in ex~-
tremely arid parts of New Mexico and Arizona havse a

combined area of 14,360,000 acres. Very little live

B
A
.:;‘

water is found in this area making it necessary to

develop springs, drill wells and equip them with wind-

mills, tanks, and troughs, and construct earthen reser=-

' voirs for the development of stock and domestic water.

The Navajo tribe is one of the few in the Southwest
which has inoreased rapidly in population and in turn
has increased its herds until all of the areas adjacent
to water supplies have been overgrazed and present at

this time a very difficult problem. This must be met

by either reducing their herds or inoreasing the amount
-, . of funds for water development in order to supply for-
- agoe for stook in areas heretofore unused due to the
faot that there has been no water amilable for live-
stock or domestic ugse. This area comprises at least

30% of the reservation and approximately 50% of the

ES™

area is only partially developed.

During the past year contracts were made with the

ED AT THE NATIONAL ARCHiV

Indians to construot earthen dams to impound water for

stook purposes. The Indians were paid at the rate of

! 20¢ per oubic yard and very satis factory results were

obtained by this method of construotion.

-~
(5.0

REPROD

 CV-6417501

84




o b T e

———
RS
e e

... ¥

R ee DA ke

CV-6417-201

L |

AL ARCHIVES?Y

ED AT THE RATIONAL

RE!

COMPARISON CONSTRUCIION
Water Supply, Navajo & Hopi
Domestic & Stook Water Development Pro

—

Source and T'isposition of Funds:

PROGEATT AND PhOGH 358

jeet

P - - cem——— -

* Xl 1

Sstimates Fisenl
Fo Yo 19033 Yeny
(York Program) to Nute
From Appropriations:
Fo Y, 1931 unobligated balance 7-1-31
Fe Y. 1922, available 7«1=31 1 $90,325.00
Ixpenditures and obligations 90, 325,00
Forward to F. Y. 10233 None
From Collections:
None l
- db*--—“o“-
Summary: Programs of “ork and Progress to Jate
Satimated oot
Cost F. Y. Actual Cost Bstinnte
Work Progrem
Projeot Features
Reservoirs $32,112.00 . $20,438,.68 635
Wells, Drilled 12,110,00 19,981,39 1643
Springs, dug wells and
conorete troughs 46,103,00 44,317.5 868
" §90, 325.00 84,7877 1 T
Totals ¢ o ,__.,_.’ R SR
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Commonts on Items of Work, Construction o

During the past year the Indians built under

contract six earthen reservoirs in the Northern Navajo <
. Jurisdiotion, six on Southern Navajo, one in Western

Navejo, onc in Eastern Navajo, and six in Hopi. In

addition to this, six were constructed in Westsrn

Navajo Jurisdiction by machineory, maxing a totel of

twenty-six of this typo of devolopment.

The approved progrem of work for the year pro-

vided for two drilled wells in tha Eastern Navajo

Jurisdiotion, one in Leupp, and one in Southern

Navajo. All of these wells wore drilled by oontract.

In addition to tho foregoing aotivities, sixteen

springs and forty-threo dug wells wore completed by

Government foroes.

Water Development, Nawvajo & Hopl Kesorvaticons, F. Yo 1932
Northern Eastern Southern Weatern R
Navajo  Navajo Navajo VNavajo leupp Hopi Totals I

Reservolirs ] 1 6 T 0 6 28
Springe 4 3 3 1 4 1 16
Dug Wolls 2l 0 11 4 7 o &
Drilled Wells 0 2 1 0 1 0 4

Totals 31 6 21 12 12 7 89
Conorete troughs 22 12 13 5 6 4 82

-

SEPRCOUCED AT THE NATIONAL AACHIVES ™

CV-6417-201 ————————— © 0 TNIN008406



! Water Development, Navajo & Hopi keservations, to June 30, 1932

Northern Eastern Southern Western
Navajo Navajo lNavajo Navajo Leupp Hopi Totals

Reservoirs 6 20 6 30 4 6 72
Springs 109 7 57 56 24 80 332
7 Dug Wells 80 4 61 32 15 16 208 b |
Drilled Weils 8 2 33 3 5 27 76
Drilled Wolls Art. § 12 s 1 0 4 21 2
Totals 206 45 162 121 48 133 715
' Conorete troughs 187 29 146 €6 34 84 546 2

Comments on Items of Work, Operation & Maintenance

Regular maintenance of all windmills, tanks, and troughs

in the Northern, Southern, leupp, Wostern, and Hopi Juris-

g e o e K b0

diotions was ocarriod on by two crews throughout the year, one
7 orew operating from Chin Lee, Arizona and the other from

- Polacos, Arigona. . i
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Ganado Projeot U B |

Employee in Charge: Neil Campbell, Foreman.

Procipitation occurred on the project during the months of
July, August, September, April, and June, supplying moisturo
whioh groatly assisted in tho maturing of orops. One rain dur-
ing June agssumod cloudburst proportions on the lower part of ‘ -
the project and the resulting flood caused damage to the canal |
and som of the structuros.

Ogeration

Diversion was madoe from the Rio Pueblo Colorado into the

. resorvoir during the months of July, August, Ootober, March,

April, and June. The run-off was far below normal for the o
seasons of 1932 and 1933, pormitting only limited delivary dur-
ing July and August, returning to normal for the month of 8ep-

tomber with no furthor demand for the rest of the season.

i it oot it ¢ 0 <

Beginning tho soason of 1933, water was turned into the ocanal

= May 8 but only a limited delivery was made on accouxt of the low
stago of tho reservoir. This was continued throughout June but
only gardens wore irrigated,

Maintenanoce

Repairs to the divorsion dam, resorvoir, and distribution
system during the year were of only a minor nature. Sams work

wns dono on tho diversion dam during July and August, and to

SAT ICKAL ARCHIVES ®

osnal struotures in Maroch when the spriag oleaning of the oanal

was done. Sixteon hundred feot of rook bank protection and brush .
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riprap to oanal banks were placed dwring April.

Major repairs wer2 made to the project cottage, garage, and

warehouse. This is the first work dono on these buildings for

many years, and these repairs were nacessary, not only for general

appearances, but also for the comfort of the man in charge.
“In all this work the Indians farming on the projeot were

given the first opportunity in order that thney might earn suf-

ficient money ton pay their water ocharges which amount to $1,00

s an aoro.

During ths irrigation season of 1932 there were under oculti-

votion 437.13 aores, of which 115,56 were non-Indian, and 321.63,

Indian. It is estimated that the aoreage for the 1933 season e

will be approximately the same.

ES¥™
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Misoellaneous Navajo Projects

Employes in Charge: C. A. Burns, lngineer.

The sum of $2,000 was allotted for the completion of the
distribution system on this projeoct. This involved some ad-
ditional excavation on the main canal, the excavation of the
main lateral, and the construction of two concrete chocks and
drops. With the exception of these structures, the balance

was to be expended for labor for the excavation of the canals,

Kinleohee

The 1932 operation and maintenance program carried the
amount of $500 for the roplace-snt of the diversion dem, and
the 1933 program, $1,600 for t»- improvement of tho distribution
1 system. The original diversion dam wes a log orib, rock-filled
structure oonstruoted in 1923. Continual maintenance was neces-
sary on this struoture and it was deoided that a diversion dem
ﬂ of a-more substantial type would be necessary, and that serious
damage to orops might result if the failure of t}u; old dam oc-

ourred hefore replacoment was undertaken. The now dam 1a looated

upstream from the old structure where a projeoting ledge provided

a spillway th.ough tho rook and the oonstruotion of an earth em-

bankment aoross the stream channel diverted its course to this
spillway. The removal of the roock from the spillway after drill-

ing and blasting, and the construoction of the earth embankment,
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was ocontraoted to the Indians on thls moject for a nominal sum.

An additional payment was made to the Indians when difficultios
wore encountered in the work. There were 900 cublic yards of
earth moved to construct the embankment, and 305 square ynrds

of rock placed on the upstream face of the embunlment to prewvent
erosion.

To botter the distribution system, two flumes were replaced
with siphons. One flume on tho main lateral orossed the Ko
Pusblo Colorado 30 feet above the stream bed. This flume was
220 feet long and required continual maintenance. The other
flwme, on tho main ocanal, orossed a deep arroyo 25 feet above
the bottom, in a single span. This structure also caused much
trouble end its replacement with a siphon will eliminate all the
trouble experienced heretofore. Somo assistance was rondered the
Indians in the placing of these two siphons and all the work done

was supervised by Foreman Campbell of the Ganado Projeot.

Moencopi Wash

There was $4,500 allotted for the improvement of the main
oanal, the construotion of two sand traps and slulce gates, and
one water bridge to oarry flood water over the canal. Work on
the canal was done in August under the supervision of Instrumont-
man Mutz. All of the damagod canal lining was removed, the over-
burden through the deep cut was ocarried back from the oanal banks,

and the canal regraded for several hundrod feet. Tho Agonoy

TR IE
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assisted in this work by loaning a tractor for the excavation.
On November 21, Foreman R. E. Frost commenced work on the
canal structures. Two sand traps with sluice gates wore oon-
structed, one at station 17-00, and th2 other near the dairy
barn several thousand feet bolow. At the location of the first
structure a flume was bullt over tho canal to carry flood water,
this being a replacement of an old timber struoture. Viork was
stopped in December on account of cold weather, rad resumed in

March end completed during that month.

Rook Point
There was allotted 82,200 in the 1933 program foi the im-
provement and bettermont to the diversion dam of this Indian-
built project located on a tributary of Chinle Creei on the
Southern Navajo Jurisdiction. Work was started on March 24
ond oompleted the first week in June. The site of the diver-
t#lon dam is an exposed sandstone ledge. On thias ledge was oon-
atruoted a low concrete weir 60 feet long, and protecting wing
walls. To divert the flow of the stream over this spillway
sn earth embankmont was construoted across the channel and
{‘aced with 2 rock blanket to prevent erosion. The Indisns
farming on this project moved all of the earth to construct
the embankment. The conorete work was under the supervision

of General Foreman Bentloy.
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_flooded. In the design for the diversion dam, partioular at-

Sogihotsooi

The sun of $1,272 was provided in the 1933 program for
the roplacement of thc diversion of this project, located in
northcrn Arizona in the Nestern Navajo Jurisdiction. This
project is situated in a narrow canyon and the source of water
for irrigation is from springs. There are approximately 100
aores of irrigable land in this canyon and, with proper use,

the flow of these springs is sufficient. Because of the nar-

rowness of the canyon, floods are prevalent duriny the months
of August and September and tho maintenance of a heading has

beon a continual problem for the Indians. At the site of the

diversion there 1s roock exposed for the entire width of the

canyon floor. During timos of flood this entire seotion 18

tontion was given to this faot so that al periods when only

the Flow of tho springs was available all of this amount wouid

be concentrated at the head gate, and at times of flood the
water would bo influenoced to sprond aoross the floor of the oan-
yon. Thils was accomplished by extonding the concrots weir and

cwvling it awny from the head gate, The excavation of the ocanal

to conneot with the existing system will bo done by the Indiana,

Survaeys
The following preliminsry surveys and investigations wore

made during tho year: nound kook, Lower Crystal, Black Hills,
Drolet, Blaok Croeok, Lukachukal, in Southern Nawvajo; and, '

Mexican Nater, Chinle, and Fruitland, in Northemrm lNavajo.

NN008413
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Projeots Not Irrigation \

Leupp School and Agency, Flood Proteotion and Drainage.

A program of levee construction and the extension of the
span of the highway bridge was plannod for the further proteo-
tion of the Leupp School and Agency, in Arizona, iork was
started March 22 with Instrumentman Skinner in charge of the
earth worke The construction of the levees involved the mov-
ing of 39,350 cubic yards of earth, and Indian teams were used
for the major part of this work. The construction of a section
of the levee was allotted to a group of Indiens and paymont of
a contract price of 25¢ per cubic yard was made. Three such
contracts were made early in #April. Work was started then and
oomplgted during May with a total of 22,000 ocubioc yards being
moved. The average pay for these first contracts vas $3.80
a day for man and team. Throo more contracts were made at the
completion of the first units and wore comr leted by the end of
ane; The total for all contraots was 37,663 cublo yards with
an average earning for man and team of $4.29 a day. Additional
earth work necessary for the conatruction of approaches, spur
dikes, and small wnits requiring long hauls, was done with dsy
labor and the final unit cost was 50¢ per oubic yard. An inter-
ior drainage canal was surveyed but no work on this feature was

done during this fiscal year.

The program provided for a 300-foot extension of the present

VAL
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timber highway bridge. Excavetion for this struoture was
started April 25 and was carried on during May. Traoctors and
rotary scrapers were used in this work. Concrete work on the
bridge abutment and the footings was started May 31 with the
pouring of the abutment footing. Erection of forms and the
pouring of the abutment followed, and the pier footing was
poured as rapidly as excavation was made. In the meantime
the bridge timbers were being cut and placed ready for assem-
bling. This feature was not ocompleted at the end of the fis-

cal years
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Projeots Not Irrigation

Shiprock Flood Protection

To proteot the Northern Navajo Agency and School from the
flood waters of the San Juan River, a pile and plank revetment
3,060 feet long backed with wire and rook sausages, and a drain-
age canal and levee approximately 11,000 feet long, were con-
structeds The preliminary exoavation for the alignment of the
revetment and the driving of the piles were contracted. Aotiv-
ities commenced April 10 and excavation amounted to 8,292 cubio
yards. Creosoted piles 25 feet long were then driven at G-foot
centers, and a faoing of oreosoted planks bolted to the piles
forming a continuous jetty 3,060 feet long and six feet high.
The revetment is four to six feet from the bank line and the
spanoe behind was then filled with wire and rock sauseges to the
growixd level. Cable anchors from each pile were ocarried baock
to ths bank line and anchcred to deadmen. Steel jetties, laced
with wire, were placed along the toe of the ravetment to 6heok
goour at this point. The contractor completed his work May 1l
and the orew bolting on the planking completed its work soon
after. All the wire and rook sausages were completed by the
end of the {isocal year, but the fabrication and placing of the
steel jetties was carried over into July.

On May 31, the draglino started excavation on the drainmage

canal and levee and a% the oclose of June had removed 12,769
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] - cubic yards of earth, or an average of 491 cubic yards per shift.

Three wasteway inlets to the drainage canal were constructed on
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the section completed,
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Water Supply Projeots

Navajo and Hopi

Maintenance

At the close of the fiscal year 1933 there was a total
of 749 developments consisting c¢f springs, dug wells, drilled
wells, and artesian wells. These develojments are divided
among the jurisdictions as follows: Northern Navajo, 211;
Bastern Newvajo, 44; Southern Navajo, 174; Western Navajo, 129;
Leupp, 51; and Hopi, 140,

Regular maintenance of these developmants is neoessary
tﬁroughout the year, with partiocular attention paid to the wells
equipped with windmills. For many years two crews have been do-
ing this work, one operating from Polaoga, and the other from
Chinle, in Arizona. In addition to the régular work, it has

been the practice for the past few years to have the spring

~development orews make a visit to those in thelr jurisdiotion

eﬁoh your.

Construction

Four oonstruction orews operated in the various jurisdio-
tions during the entire fiscal year with the exception of a
period of forty to sixty days during Decembsr, January, and
F.ebruary, when the cold weatlier was unfavorable for concrete
work and the roads unsuitable for the movement of supplies end

equipment, and during the months of May and June when all

Cv64i7:201
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o construction activities were suspended for the remainder of the
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year, A t%able showing the number of developments by jurisdictions

is placed at the end of this statement.

Northern Navajo

|

It had been planned to drill three or four wells in that

section south of Farmington and near the east boundary of the

reservation. Little or no work had beer done in this district
because of the lack of surface ind.ications of water., The first
N well was drilled to a depth of 441 feet bBut was filled up to the
300-foot level as unsuitable water wac encountered at the lower
deéth. A windmill was ereoted over the well and u tank end

trough constructed. At the second site the driller went to 915

feet without encountering any water and this was abandoned. At

the third site, operations were carried on to a depth of 400

feet without encountering water in sufficient quantities to war-

rant development. It was then decided to suspend drilling in

this seotion for the rest of the year. The rig was moved to the

Eastern Navajo jurisdiotion. In addition to this eotivity there
were developed three dug wells with concrete stock troughs.

This brings the total mumber of developments in this jurisdiction
to 211. |

Eastern Navajo

After completing the program of drilling in Northern Navajo

jurisdiction, the well rig was moved to the Church Rock Vell, No.

-

553, early in November. The ocontractor of this development had
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defaulteds To proceed with the operaticns it was first neces-
sary to pull the ocasing and clear the hole before drilling could
be continued. This was completed by January. A casing of smaller
diameter was set and drilling continued to a depth of 1,875 feet
where an artesian flow was encountered. At present this well

is developing 330 gallons per minute.

Other aotivities were the construction of three stock water
reservoirs and the development of one spring with concrete stock
trough. The averasge capacity of two of the réservoirs is 15 aore
feet ror the movement of 2,945 cubic yards of earth, but on the
thii'd‘:'r‘esemir a 345-acre-foot capaocity was secured and the
earth embanlment contains only 2,406 cubic yards. This brings

the total number of developments in this jurisdiction to 44.

.

Southern Navajo

The total number of developments for the year was sixteen,

threé. of which were stook water reservoirs construoted by Indian

MORREI

oon‘braotors, four wore 5prings, and nine were dug wells, Of the
nine wells, seven were equipped with windmills. Two of these
developments were located at Chapter houses and will supplsr water
for thellaundry and bath house. The total number of developments
is 174.

Western Navajo

There were three developments of reservoirs for stoock water

in this Jjurisdiction, two of which were constructed by Indian

V-6417-201
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contractors and the other by the tractor crew. Shortage of water

in the vieinity of this third development made it necessary for
the traotor orew to do the work. Other types developed were three
springs and one dug well., This brings the total number of develop-
ments in this jurisdiction to 129.

Only two new developments were completed, both dug wells.,
In addition, twelve concrete stock water troughs and four ocon-
) crete storage tanks were constructed at the wells drilled during

the previous year. The total number of developments on this juri -

diotion is 51 which does not include the troughs ana tanks.

Hopl

There were nine developments during the year, bringinn the

~ total on the jurisdiction to 140. Of the new developments, four
were stock water reservoirs and five were springs. One of the
spfings_-waa equipped with a windmill, concrete tank, and stock

mtertroughs. The four reservoirs were sconstruoted by Indian’

contractors.
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Developments Completzd During
the Fiscal Year 1933

No. Eagte. S0, Wost,
Nave Nave Nave Nave Loupp Hopi Totals
Reservoirs 3 3 3 4 13
Springs, with troughs 1 2 2 2 7
without troughs 2 1 2 5
with windmills 1 1
Dug Wells, with windmills 2 1 3
without windmills 3 7 2 12
Drilled wells,with windmills 1 1
without windmills 1 1
Troughs 12 12
Conorete storage tanks 4 4
Totals 4 5 16 7 18 9 59
Developments Completed to Date
Noe Eagte S0 Weat.
Neve Nave Nave Nav. Leupp Hopi Totals
Regerv. .rs 6 21 10 39 4 10 90
Springs, ith trougts 102 9 46 37 22 40 256
- without troughs 6 9 18 3 40 76
‘with windmills 1 1 2
Dug wells, with windmills 3 5 b ‘1 14
i without. windmills 83 4 66 26. .12 17 208
Drilled wells,with windmills 7 1 3 6 27 73
.. without windmills 1 1 2
Artesian wells, flowling 7 ¢ 8 1 4 27
with windmills 1 1
Troughs 6 13 13 32
Concrete storage tanks 4 4

Totals
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