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PROJECT Acres Irrimated by Calendar Year 19,0-199
Undeor .
" Diteh 1940 1941 194z 1943 19y 195 196 197 198 199
i District #9 _
P o zeco Lower Rock Point 833 619 86T 720 54, &) 711 195 431 792 701
; o «oo TesNosPos Lso 308 Li1s 261 157 242 ?I? Ez 98 196 310
L S zso Tochinlini 190 1, 181 181 137 116 3 5 82 208 170
; il 200 Todestani 100 Lo 26 18 21 8 1 27 31 28 6
; 24 go:.ghm. 160 o h 8 o & 112 25 0 13 80
. ) .50"6
District #10 : ‘
300 Beautiful Valley 250 L2 155 199 U9 U9 186 35 0 196 206
4 1720 Chinle 1,70 910 1101 1100 &7 961 741 607 2. Th2 @ 832
i a3so Yany Farms 1616 7 11017 A7 391 772 765 1075 1213 1229 1168
tes Naglini 30 17 15 16 113 12 1B 3 30 28 28
/é [X-¥-3 C"“‘J’“ e CL‘QI,\
0 District #11 :
t12. Agua Sol 122 0 ) 0o 114 1 122 9 87 75 111
i 10ao Iakachulmi-Tohotso 969 712 588 &8 673 9 712 Li; 631 576 586
B coo Round Roeck Loo 288 U2 139 22r 215 238 161 26, 243 33
L soo Sehild o 22 138 186 14; 85 200 1157 113 1 106
CoL zsc Red House 312 152 227 13 193 256 1 88 5112J,g . 151 138
e 1 1050 Theatrields 1000 711 610 sah L7yl M8 ksh L3 136 5%
District #12 o - ‘ -
- - o' Aneth 17 o ~150- 0 0 o0 150 11 O 86 89 0 52
. \Se Bsolabito 72 22 56 55 0 o T2 e 0 0 0
S 200 Caiwbridge 300 122 7 Lo = 29 148 0 L2 50 68
- zcoo Captain Tom 1930 971 1056 644 L9s 612 750 43y Lhs 71 118,
25° Cove %2l 1253 107 122 127 128 122 111 58 123 15
[ET 7706 Cudei 600 172 125 150 267 222 259 320 ).3;87 ’ 289
SR goo Grey Mesa 29203000 6d, 709 527 64y 563 633 LT7 Lo 58y
4 \coqo Hogback "t 4574 G832 ¢ 300L, 2558 2233 272l 2323 2368 3112 308, 2981- 3029
3ce Montezuma Creek 300 0 28 0 21 18 0 0 o) 17 25
Zoo Red Rock . 300 162 175 191 17h 15T 31 63 51 137 170
- N-¥-1 - v 1
. gedr Liy!ﬁclgt'al oy 200 35 €0 é9 I;B L1 28 16 18 3l a,
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Acrss Irrigated by Calendar Year

g2

1943

1904,

1945

1940~1949

1906

1949

Sheop .Springs
Stinking Viater
Toadlenx
Tocito
Tohalslasy
2ilbetnd

Distriot #13
Fruitland

Digtriot #1s
Cheigkn

Naschitti Drolets #1 & 2

Nazchitti, Northemn
Naschittl, Southem
Todelto Park
Viell li-A=T9

Viell Uj=ll=1

Distriect #15
Crosn Point Sohool .
¥Mulholland Well
Sfe-vxa‘w, otk

District #16

1so Chas. Es Bprke School

District #12 (Continued)
Seanostee & Beautiful Mt,

190 19

Léo 528

4] 0

12 30

190 205

12 128

197

133 Uy
1268 153 |

1000 35 520
200 - & 167
190 0 g5

50 0 33
100 0 22
30 22 (4]
100 50 33
22 U, 21
& o 0
i ] 57 121

581
173

108
171
U1

211
96
31

202
€0
7h
%

1525

33
133

28
183

95
111

39

/1513

371
218

32
176
48
116

119
136

93
217
151

28

85

137
0

0
116
16

21?8

25
61
35

39

21

Lt .
00\3030

[
O~

750
160

17

i5

19
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PROJECT Aoreage Irrigated by Calendar Year 19),0-1949

SR Under

Pitoh 19h0 1941 192 1943 19y 1ah5  19h6  I9WT 19,8 1@49

R AR District #1

i T i 210 Cold Fields 173 58 202 210
h L i ee szfie;ds 2150 gg& a2 10% 796 1051 125 1160 ;J;g; hgzs ;ol
R gy Fiolices 201 Uh 91 10 74 18 71 g, ‘86 113 14
s+o0o Klagetok 3L, 200 253 300 231 267 212 185 113

Tan
i
A7 A

S e L h e
250 G eh B

Disgtrict #18 A
E s\o Fort Deficha-Blaok Creek 160 91 118 118 1z7 137 Uy 9 - 118 136 105
i< ¥ s Houek " 3% 7 18 137 155 1L 1% L8 112 19 21 18

U \ooo Natural Bridge 28 1 10 1 8 8 10 0 27 :
s6 Oek Springs L2 31 37 L2 39 1o 29 26 2L 27 1z

jooo Red leke 700 159; 301 g,y 31, 265 295 302 268 221 33l

1oo Thiskey Creek 100 2l
coo Crystal Lo8 : 252

q

g
B ket

WIS AR R g 1

o

g,

e

e o+€~\
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Distriot # X : Bepshibito {Cow Springs)

Egtimted oost to ecaplete .593.000

Ultimate acyoage 200 & ¢

Vaximm acreage Lrrigted to date ¢8

Prosont Irrigation reservoir incperable due to blow sind packing
ing pipeline manholes, Ynter stands in Indian Reservolr ebove Irripae
ti.on devolopment to serve fams mnd oroharde--about 68 mcress Vash to
wost of regervolr eculd bo divorted $o Irripticm reservolr in pipe
line throuzh sand to incroass wator supplye

Sand Dunsz aroroaching an Iprigatiom reservolr, Fawjos would llke

storege dam above present farms in mouth of canyah,

Navajo delegntes want add itimal diversion on headwaters of Cow
Springs ‘msh, YVator supply rot alequate for alle

1950
Estirate
Diversion 10,000 — Aller wele
Possible Storese . 10,000
Yain Cannl 00,000
Subjupetion, 200 acros 20,000
S3000- & oo oo

Investipntion necded to determine feasibility. Istimmto based m
rasoneigence anly,

CV-6417-201




F R S e A AR o D

v .
i oy 1950
Digtrict #2 ~ Kawjo Jones Canyon
Estirntod oost to complete $50,000
Ultimte moreage 126
Under Canal - 126
Aoroage oultivatoed to date 121 .
All of tho land lies on a small group of benches in the bottom of the
: canyone Canal is difficult o hold, roguiring long bench £lumess
Glen Canyon da m by UsSeBeRe will £ 1lood cut mist of Hawjo Jaes Canym.
Extonsive development ghould ewmit deooision of UeSe.EeRe progran,
A
The faymera want & sorles of zimlil diversions, _
f | 1950 i |
Lebirmte
Diversion dams § canals 50,000

Ho subjugntione

LN Y WP

CV-6417-201 NNOO03017
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Yay 1990

Paiute Canyom Distriot {2

Egtirmted cost to complete $10,000

Ultimnte eoreage — 177
Under canal 171
Maximm acreage irrigatod ‘o date 177

Diversions on throats probably need permanent structures,

Canu), serios of canal sections, and bench flumes both hard to mainbain
due to gide drainape and flagh flood undernining structurese

Iond in eiell parcelsy doubtful 4f mich swbjugation needed,
Projest will probably be flooded out with construotion of Glen Canyon lam

by UeSeBeRe Elewntioms have not beon dotermineds The high line of tle

resorvoir should be esteblished before any extensive developmert,

1950
Egtimates
Diversians - 5,000

linin cannl and canal structures

5,000

10,000

Lot o aim

“NN003018
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$15,000

lete

Estimated oost to comp

&
k
o
2
8
A
=

.

Mpdrmin acreaps oultivwmtbod to date

Under oanal

Investipgntiom neces:arys

pi

Egtimte

54000

10

Diversion Dan

Main b

15,000

NN003019

CV-6417-201
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\ District 43 Black Falls ( Little ColoradO)

Ro

Estimated cost to complete  $122,000

Ultimate acreage €00

: Work oomsists ofy

{ Direct D;wrsian.

-
)

faler supply bed _nlt cantent - ‘ ;

(Long main vanal for a call acmgo of good land, other than
irripgated pastures)

Isolated,

Estimate
Dyversim Pam (o)

lain ocanal 10,000
: : Subjugation, 600 A, 60,000
' Fanolng & Planting 12,000

JReT

Domesatio Viater

122,000

AR 4
T

CV-6417-201
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x ‘ Moy 1950

District ¥ Blue Canywn
i (Moencopi Vash)

Notesgs : ’

Pr- “ininary investigations mado to detorrine elevations, etc., of possible
and feasible results. .

Flood and silt oomtrol da.: withalditional diveraion to Greasewood leks,
west of Tuba~-Red lake Roade

R P L oYy e ites eV A Pttt

Storege dem 200! high, 300" bottom, 500 orost, large storapzs baesin above,

il . Cennl ==long throuch sandy ocountry; sovsral siphons necessary. 80' heal
1 , avallabls for 15 mile cansls

a1 Storage diversitn dam in Begashibito would mlso put wster in to propossd
it Groasowood Reservoir with 7 riles of canale

Grecsewood lake surface area approxirately 1} square nibs,
Vater by gravity to Roservolr Canyon and Loencopl~Tubas

Additional maiar necossorye-Additionnl survoys nooosssrye

I e

SIS |

CV-6417-201 NN003021
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District #3

Estimeted ocost to complete 50,000
160 '
@ ’

Ultimate acreage

Under canal
Moximm soreage cultivated to cate 5%

Yeter supply linmited except for fash floods. Dviersion dam apron iy in
bad shapos Unless expensive repairs are made, the whole diversiom will

eventually be lost,

Yain canal needs cleaning,

Slulse outfnlls noods protoctiom, ‘
Waste mator mrgn structures needs protsction,

¥o subjugation or axpansion,

2599



Digtrict 3 Yooz e o dwTube
Fasturs Canyan
Hasarvolr Canyon
(Uoencopt imeh)

Estlmted oost to oxmplote - 03,000
(Includos lomoopieiube, Losarvoly, &ni fnsturv Urayomm Projocts)

Hoe onpisTubas

Dgtimbod cost bo saplote $072000

Uliimnbe aoreape e S0
imdor eangl . dp

Aersare oultimbod to doto (laximin) 26

Ulrsct Divorslonesgbor surply dupring the last few yoors hac baon {ne
adogunts Yo sorvo 8ll formoe

‘,3 ein onnal suhjoal to sldo="4li drainnre.
fj ‘ Seap mubjusmdlim and levilin: wonid Lo of waluo,
B Survoys have boon dnltlated ut not ewploted o dotornine awmllable

] wbter gunply fer Pastury (anyom, Honervolr lenym, end Yoemcopl Tubs,
It 1o bolioved the f ommtn gsroiem 00:ld le dosimel, including 21 ine
Hltrmtion line thut would pot only caiporve but slso mwiro a norc ogual
d;lzhributim ol progent vmier supnly poaciblee urvays gshould bo emum
pletnde '

s i

o exprngion of proamt eorengo i poosible,

P
£ s
T e A v T ke

Possiblo éiversicy site abore Tulrehivanz Drid;e would plek up additicnal
wator cut ol would roqQuiys clopgnd sondult to lands Hopl emial would
elininate m pipo fiuve

Zosorvolr Canyons Letimiod cosh 4o caplets 16,000

Pesture Canyont Letinmted cosh to cuplelo 16,000

Ultivmio ecroere 301

Undor oanal 31
.t’axzimm rrimtod % oultiwated vodbo 301

Gprirge and stoanco loontsd in Pasiure Cenymie

Shoop ip tegorvolr ghornc grallew0t plus acrvefoot, Crost eould Le
yalood 10Y for & enpnoity of 00 noro=fuots

CV-6417-201
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Lopd lLeservoir stomzo eapacidy 100 moroefoste Orogt soculd bo paised 15¢
» reloing stownpo eapaoity o 800 acrvelovt.

Studlios of webor supply necess-ry to deternine prupogod uss by Tuba
Sohools Poubtiul whiothor wmbey snoushz for mlly

tpel sysion needs olerning and roloese in pipaline in aroae of extrene

onanl logss through project,

Losnoapd Tute and Resorvalr should bo opurated as & unii with equal

divieion o allwnbtorse

Sere levaling on project and eide hill éraine e control,

Extornglon studies, aurvoye, and planning meosary

Hogeopd Tuba

Hvorsiam :
Yain canelalorth 1.8 x2llos
20 milos
Hain eanaleSouth
Unin onnpliond
Sul:Jupstlen, levolinz, X9 acres

Fagarvely Canyons
Dvsralon

lodn onuals; :2iles pipo
Subjumtion

Aasturo Ceanyam

§ =8los pipe to Kogorwoly lanvem
liopl Nasorvolreeli! 111%,

(Egtimto Frovisional)

CVv-64

17-201

1950
Bg.__g‘ matos

w‘o“}{.’
19,000
32,000
54000
10,000
E IG’.‘-G ) )
¥97 4000

20,000
126,000

5,000
160,000

.gr&,.‘ s

fo it

Weoemt,

3

NN

e

003024



Digtrict # 3 Tuba City School

Ultimte mcreage Lo .
' Under oanal 25
Maximum: irrigated to date 21

Notess Vieter supplied by mpringsy floweebhrough small storapge dams,

Some of this water 4o bo utilised in proposed development of
Tuba City scheols

Yain canal systems would omservo water if placed in pipe line.

sy

¥o busjugntion nseded, Yo expansion neededs Ko omstruotion,

£

TR PR

3

I

5

t JAR N )
bW nitberis s

CV-6417-201 NNO03025




Distriet 3

Estimted oost to camplete

22,000

MoonavesVangee

Ultimate aoreage

115

Under canal

115

115

laximn acreage cultivated to date

Water supplies by springs to storepes Fronoh drain below,

Resorvolr at Noonava ceasad Yo fumotion in 197) some weter logzing bee

'hix_xd mservolra,,

Main canal system could be put in p!zs lines to sonperve mter,

’Smm torracing will be requirede SMCO Bullt new Rese woir in 1950

195
Egtimte

Distributary system 22,000

CV-6417-201

e
NN003026
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Distriot # Lt Lowor Dennebito

Ultlmate acrespe 200

Tader canal 233

Yaxinum aree oulﬂmtea to ddte 208

Ko orops in 1H6e-nt tho present timo and opereticn snd meintenance probleme
Some crops outsicde of Projent fence.

Fluze inlet and outlet needs protection end yovempingy maln cauel need
extensive cleaninge

Diversion dan will probably noed toe protectlion bofere many yearss

Yo subjugation or expansion plannod other thaa rcleveling farmse

Should have operation end meintenanco program in tho areae

Ty

CV-6417-201 " N‘Ndbéd#

IS



Bictrict i5 : Yatoni

Bgtimmted cost to complote £0,000

Ultimnte acreage 175

Tnder canal | 100

Yaximunm aorenpe cultiveted to date (0

Dirgeti Diversiam
Tater su:ply limited,

Radial gate in Diversimm dam destroyed; needs raplaolng.‘

Main cansl through deep cut difficuli to cloan. ’

Bomo concrcte pipe installed, perhaps on extension of pipeline, would
inprovo candition and operetion,

Subjugatloh arees noed somo releveling due to wind and blow sand,

No expansion of project planned,

1950 | "‘

Egtirmte : .
Diversion Yan 2,000
Yain canal (Pipe) 8,000
Relevolingw-100 acros 10,000

£0,000

CV-6417-201 7 UNIN003028
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District # 5 ' Tolani lalkes
. (Oraibi Vieah)

Ultimnte noreage ' 220
220

Undzr canal

Maximum 4rrigated to dete 107

Work oasists ofs
Direot Diveraimm

Diversian dar buried under many feot of silt by the building

up of wlley below,

Oripinal plug above diversion diverting Oraiuvi wmsh to
diversion dam wmshed cute Tater flows in oripginal channel and
on to Tolani 1 ke.

Most ferns, abandomod on original projects Farmors opened
new aroa northwest and above diverion utilizing flood
waters gpread out on area,.

Control of Ora:bi Wash necessnry end expensivo befara' original
project can be rehabllitated or ussd,

o Sonstruotime.

CV-6417-201



Digtrict #7 © Jeddito (Navajod

Estimated cost to complote  $6,000

Ultimate morecage 67

Under canal | 67

laximm ecroape oultivated to date 1
Pirooct Dive:sion
Divorsion dam apron neing repeired end abubtments protocted == April, 1950

Hain cannl neoods cleaning,

Reloveling of subjupgated lands.

Yy

Expansion of projoct impossille due to lack of vamtors

re=-subjugation

N AA4T DA S T NN003030



Distrioct 7 ‘ Lekngaood

Ultirate eoreage 200

ke e ey s e
.

; . , Under oanal no
; Yaximu acreage cultivated to dete &

| Storage and dirsct dlversion

i
1
b

_ Storege dor and reservolr inoperable=-gilted ups Conerote pipeline washed
' out by flood,

Divorsion probebly needs mmintermnco,

¥ain canal structures end improvemsmtae necess:rys

< duaen

IRt sy

Extensivo noew eanstruction an project is not cmtemplated,

Projeot abandoned, '

[ MRS

oV-6417-201 NNO0O3031
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District 8 Dinnchotso, lagune Creek

Work consists ofs

Diversion Dam 2,000
Kain canals 20,000

Sui-jugatiom , 4OC aoros 40,000

Estimated cost toocomplete $62,000
Ultimate Aoremge . 800
Acreage under canal 637

Maximum acreage irrigatod to date 455

Direet Diversiom

Diversion dan neods some tooe protectiom

North and south main canal need revamping struotures; side hill draine
age protection,

Subjugation of 100 acros.
Investigation of a possible infiltration should be made,

Oporation and maintenance of this project necded,

1950
Egtinate

62,000 ) )

C\V-6417-201

NN003032



Digtrioct #8

Estimatod oost to oomplete 375,000

Ultimate aoreeps 100

Under cansl 363

Maximun acreage ocultiwated to dsto 351

Diversion to storsge,

Diversion 4in good conditiony needs soms flood protection aboves An opera=
tion procrom is very necessary to eliminate sitting up of herdworks,
sluice and oanale Canal silts up ceusing over-topping of canal banks and
serious wash outs.

Renlipument of main canal just below diversion would eliminate cansider-
able side~hill canal,

Blow sand ares in mein canal should be in pipe line, preferably & 24" size,

Some releveling of project is probably needed,

£
i
t
£
¢
b
A
13
I8
H
|
N
Tt

Pogsibility of reising storage should be investipgateds

Operation sand maintenance program needed,

1950
Egtimte

Diversion dam 3,000
Feeder canal 11,000
Storapge dam : 10,000
Yain canal43 mi. 24" concrete 10,000

pipe (1 mi. 24" concrete 31,000
Subjugntion=loveling=100 A, 10,000

75,000

R AR RO TR AT
¥ 7,&;,.:%.4“ 357
TR T ,:p"" Ty

CV-6417-201 77 NN003033



Digtrict # 8  Segthotsosd :

Egtimated cost to complete [5,000

Ultimate aoreare - 100

Undor canal 83

Maximum irripnted & oultivated to dat 3

Diroct Diversian.

Diversion in fari conditione-nseds somp mehtonmnocs,
Canal condition unknownj very little work over danc on canalg probably
in need of control atructures,
'; K Subjuretian or leveling of aroas needed, :
Storage possiblilitles not knowm but report have beo: recelved aas 4o sites
above an! below project,

b Invostization necossarye

i Yin cenal and structures 20,000
: ' Subjugntion or leveling 000

CV-6417-201 S T UNG03034
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Yay 1950
Blg Sage liesa

( Digtrict # 9 - 2
| . (Tochinlini Vash)
: . Estimated cost to complete £120,000

Wimpte AOreass o « « « 600

YViork comsists ofs

Direct Divorsion.

Propesed project would use wvmter now sup:lying Tochilini Project,
A more efflolent use of water would result, thereby inorsusing the

acrenge by the developmant of B g Saso Hagae Strean bed loss of
mtor would also be overcorme

Projeoct 1s in high country with e short growing scasan.

Diversion of water would be difficult due toboulder strewm mountain
stroame

t. Deoision mist be mnde whethor or not farmers will move fron smmll,
$solated tracts on Tochinlind Project to proposed Projoot,

1950
Estimate

Diversion ' 15,000

¥ain canal 20,000 )
Subjugation 0,000

Feneing & preparation of land 15,000

120,000

Tt o o A, B, e e oo

[

N,

iy

T e

1

7D N frin o e et

WR___2612

CV-6417-201



Digtriot #9 Lower Rock Point
. (Chinle Vagh)

Egtimtod oost to complete $265,000

Ultimto aoreage 2,000

Under oanal 833

Noximum acreage ocultiwatod to date 81%

Direat Diversion
Vator supply Jimited,

An infiltration line might inoroasc present water supply eithsy in
luknohukal or Chinle Vasgh,

Program oalle for instnllation of & welr at hencwors to incremse diversion
eapac':lty. ’

Extensive oleaning of mein canel and installation of sluice.

Enlarpe and repalr gorege an lowor end of project,

Rebuild main eanal from storage to land.

Some relevoling and subjugation.

Fubure invesbipgetions should includé possibility of conneoting with canal
end pipse line to Mony Farms teilwnters also lergoe storage and zilt
control dam on Iukachulmi washe No ostimate an storage,

1950
Estimabe

Diversion dan wely 10,000
liain canal sluice 15,000
¥ain oanals ' 20,000
Storage dam 20,000
Infiltration line--2 ¥i., 2" dla. 80,000

bjugation, 1,200 ecros - 120,000

265,000

CV-6417-201
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Dighriot 9 Tag Nos Pos

Estimatod oost to complote $65,000

Ultimate acreage 600

Under canal @

Maximum aoreage oultivated to date 1,18

Direct Diversion

Threo Alversiom dems in neel of meintenance, Lower diversion sluice i
used, ' '

¥ria oanals systenm neods rehsbilitation in siructures.
Small SHCO storege on. lower ond of project in need of mainteusnces

Subjugation of lande

Diversion dams
¥ain canals
Subjugaticm, 100 mores

N AAAT AAA NNOQ03037
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Tochinling

Digtriot # 9 |
(Tochinlini VWagh)

Estimted ooat to complete 312,000

Ultimate acyreage 250

Undeyx canal - 190

Yaximum acyreage irrigated & cultive4sl to date 181

Direot Diversione-a number of amall heading=g no permanent diversionse
Vash boulder strevm headings diffioult to maintain,

Cannls gubject to side hill drainage requiring rebuilding of flumes,
land in smell benche, soettered--miles up and domm wmsh

o expansion of prasent project,

Possible to build proposed Big Sege Mose Project, which would utilize all
available mter, Diversion necessary vwhether or not furmers would move

to new projoots

11950
Egtimete

Cenal structures only 12,000

X

CV-6417-201
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Digtrict 9 Todoptania
(Todestania Vagh)

Estimated cost to complete 75,000

Ultimte acreage 200

Under ecansnl 100

Maximum acreage oultivatod to dete 25

Direst Diversian

Diversioms=etwo divorsione are ir good conditions) needs installatiom of
two (2) metal shear gatess

Cenal-smalle~ convey wmter fran ons drainage to another; badly in need
of control structurose

Small storage surveyed in 1939--cmpacity smll, If built would Lmprove
project,

Yand lies in gmall parcols on throe differont stremms, Subjugetion of
land whon necossarye PUssible utilization of lowsr land to replace steep

1and above.

Indian projest in vmlley to the west should bo invostigated,

1950
Egtimate

Diveraion dams 5,000
Storage 10,020
¥ain cangl 10,000
Subjugatien 10,000

35,000




Distriot {9 Tothlalen
' (valker Croek)

Estimted cost to complete $20,000

Ultimete morcege 3

Under canal , 160

Vaxirum 4rrigeted under cultiwation 112
to date

Work ocomsiats ofs

Direot Diversian B
Diversion den in good oondition except for band wheel missing
from cannl patae

Fgedor eanal to storage in bad shnpe; needs styuctures to preven
voshouts in sandy soilse ’

Storago dert washed out in soversl plecose

Effectiveness quoegtionable and dike difficult to hold on mountain
due to0 blow sand and wind sotion, \

¥ein oenal subjoct to wmshouts from side dreinspe. Contral blow

land areas noeds structur:s and meintenance,

lend gredually blowing eways subjumption neoded.

No expension of project due to lack of wator,

1950
Estimtes

Diversion 0
Feoder Canal - 1,000
Stornge k4,000
Nain CGanal 5,000
Leveling, 1CO aores 10,000

20,000

CV-6417-201
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Beautiful Valloy

District # 10
. (Chinle Viash)
Estimated cost to oouplete 27,000
Ultimated acroage 300
 Under Diteh | 250
Veximun irrigeted to date 199 |

Wiork omsists oft "t

Rehabilitatian of main canal systems Sluide e porhaps rook
blanket to protect toe of wlers

Some subjugation or lovolings

. 1950
Egtimnte

Diversion Dam 5,000
Main cenel & laterals 22,000

Subjupation 2(’)7,%
»

CV-6417-201




1

e AT gl &

C\V-6417-201

Diskriot 710 Canyon deChelly

Egtimated cost to complete 20,000
600

2D

Ultimte soroago

Under oanal
1

Yoximn eorsage cultivated to dete

Project consists of meny small benches of orchard ani garden tracts,

Surveys snd reccnaisancos of srea has not bee rade.

tanal struotures.

Canal structures




vietriot ¥ 10

Egtimated cost to complete £$371,000

Ultimate acrosgs 1,720

Aorcaze wnder canal 1470
Maxirmm aorcago irrigated to date 1,101

Work consists ofs

Dsroct Diversicn (Includos Frariers).

lioxti ous weod infestation oantrol questionable,

Sirhon to Frazler arce washed out, canal system bads

Progent diversion without weir difficult to divert wateys

water supply studlies nocessary to determine feasibility of new
floating woir diversion at Chinle,

A new main oansl could serve all land dependent an weter suprly
betwoen Chinle and Many farzs, *-arcby olininating strean bed
lossess Then with & consolida. - sroapo into & compact
unit, edditional 1lsnd might be se

Some subjugatione

1950
Egtimte

Diversion Dam ({53,000«150) $116,000
Yain canalel5 mi,@ §5,000 754000
Subjugation=1,500 A, & §100 150,000
Planting and cropping

1,500 A, @ 320 30,000
$371,000

CV-6417-201 T NNO03043



CV-6417-201

Kay X1, 1960

Hany Farms Flume o

Noten on study of profile of water furface as run May 19,

19680 by Tony JoJola.

Indications are that flow is from 18 cfs. to 14,6 cfa.
A slight hump has developed at the Snlet slowind dam flow.

Original design callel for a loss of 1.7' in flmwne. Frofile
as un indicates  aly. .9Z' losm in nresent flume, indicating that
outlet has rpised .8', Wooden structurss shows 1.7' loss at vresent.

A check pro. {1e ghould bhe run from outlaet of storage dam
through flume and on to neareat control below ar a guide in replace
ing present atructure, Carry atation and shov chenges in crosn
sections, construction, water surface and cannl bovcioma, -

Prepars comparative estimates on flums and siphon.

Robert C. Sumner

&




CV-6417-201

pygtriot # 10 Yony Feyms
(Chinle Viagh)

Estimated cost to comr.lete $63).,000

Ultimete aoreaye }y,300

Under oanal 1,230

Heximum moreage cultivated to date 1,229

Diversim 4 storapge.

Subjugntion vo %o 11,300 ecres.

Yain ocannl extension and structures.

Floodwny channel,

P,ssiblo Chinle Diversion and Mein cannl to comnect to Many Farms to
congerve wator by elimirating streanm bed losses. Fartly changable to
Many Farmss

Yeny Farms mein oanal will upcn completion of projsct waste probably
within 12 4o U} miles of Rock Point, Soe water might reach Rock Point

by delivery through canel end then demm the washe An altermate possibility

would be pipe and cannl system conmaeoting to Rook Paint,

Possiblility of diverting Aqua Sol into liany Farms Reservoir was investigated
years ago but report of findingmmot awmilebls other than it is feesibla

Ingtallation of pumping plent to serve suhjugated lend ebove main canal
from reservoir,

1950
Egtimte

Many dea

Diversim 25.000} LS., .
Feoder ocannle5 miles 30,000

Sluioce canal

Storage '

»Rluao=Chinle finghee30){32-8321
‘Vain cannle=East Li.8 4,

Viest 6.8 Yi (11.6)
Flcod wmys
Subjugation, 32,00 A, & $100
Planting and eropping=-1,600 A,
Pumping plant for L)i0 acres
3,000' pipe

 NN003045



Distriet #10 Nazlini
(Nazlini Vash)

E-timated cost to camplete 10,000

Dipeot diversion and &iversion to stornge.

Diversiom don fn fair ocondition,

Main oanal in need of structures,

Peoder oanl in need of dragline excuvatim to simplify cleaning,

Storaze danm hes considerable ersgions Doubtful vh:ether or not it would
hold meximm cepacity of water, Gate tower will need replacing after

sovoral winter froozose

laniundeyr storage of doubtful grevit, snd depth,

land under Direct Liversion on &sll bench in Canyon connected by e sories
of long, woodon flunes which ere continally 4n need of replacement.
Per.enent pipe line would overcoms &Yfflcultye.

To expansion of project planned,

EI9SO
stimatos

Cena) structures and improvement 10,000

CV-6417-201 S ST U NN003046



Digtriot #11 Lukechulmi
(lukachukel & To:oiso)

Bgtimatod cost to complete 742000

Ultimate ccreaze 1,000
Under canal 969
Yaximmm aorenge cultiwated todate 955

Irrizable arce should be sconsolidatod into a more compact unit to con=
serve existingwier supplye

Diversion dang in good camdition,

Main canals necd rehabitation and structure replacement. Wooden struce
turcg were burned outy sae new canal structures required.

Some subjugntion would improve projects

Priest lake and enother smail mountein storage has been recorwended for
investigation end dewvelopments Surveys neodeds

Cther storage resorvolrs in the lower wvalley have beon surveyed but rew
Jeoted aux unfonsilles

1950
Lukachuked . Egtimte

Diversion 3,000
¥ain Canel 10,600
Subjupgation, 200 e cres 20,000

Tohoﬁo:

Divorsiom
¥pin Canal
Subjugetion, 200 A,

’

Mountain storepe

;.-}?S

CV-6417-201 NNSTae7



Yoy 1950

District {11 Reported June 8, 1950 Luknchukal

Accompanied by Chick Sandovel, I visited possiblo mountain stor(s
sites in the Luksohukni and Tohotso Wash tributeriese

Priest laks,--Lulkachuksd ¥msh headvaters--built about 1920, cmsists
of original rotted-out log orib snd earthfill dem, no epillvay, and besin
full of eilts Possible to rebuild and inordmse hoight of stomge dam v th
undetermined bensfit to Lukechukni, Storege effective at Lukachuknl
until pate rolled outs Roconnaisance tiopo survey necessary to determine

capacity and dmminage ares.

Tohotso Dreinage=-Two small rescrvolr sites were found with fair dame
ape and falr drolinze area above eachs Small earth d enms at each slte
wold serve as silt mnd flood oontrol. roservoirs; also possible effeotive
irrigation wtor. -

Survey to deternine dreinage aree and cepecity of each site nececsarys

£

CV-6417-201 T R
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Digtriot #11 Red House
(Luknchukei Wagh)

Estimatod ooet to complete  $1);,000

Ultimate screage 3%

Under ceuel 212

Naximun screage cultivated to dete 256

D4vsct Diversion

Diversio dar ie in good condtion, but neods oporetion to take fell
advantegze of irreguler £lowse

Main oanal o.:e %o sluice, but reod drop and oontrol structures end side
hill drainapge etructurcse

Srall storape rescrvoir need santrol structures and acme revampinge

Subjugrtion of irripgnbls aronsge
1950

Egtimntes

Diversion dan 2,000
Y¥ain cmnal 10,000
Storape 2,000
Subjugation, 300 acres 30,060

Ly, 000

CV-6417-201 T T N003050



Digtrict #11 : Round Reok
' : (Lakachukni Vash)

{ ‘ - Eatimated oost to complete $85,000
Ultimte acroape &00
Under canil Loo
Acroapge cultiwated to date 238

Direct Diversion an? Diversion to storagos

Diversion dam needs small mminteranoce,

Feeder canal neodi: side drain struotures and oleaning of canal 4o standard
gecclan, :

Inin oy=-pass canal needs side drain structures and ¢ xtenslve cleaning,

Storage dem needs raising for inoreased stormge--instnllatiocn of toe draln,

: Yo expansion of project plannods
5 1950

- Bgtimate :
Diversion - 5,070

' Feoder Cenal 1C,000 :

Storage dam 40,000

lain canal 10,009 :
By~pass canal , 20,000

85,000

CV-6417-201 - | NNG03051



District 311 . Sehild
: (Sehili Croak)

Estimnted ¢ 08t to oomplete 145,000
‘ Ultlmte ncreage . 500
Under canal ! 100

Yaximunm acreage oultive¥od to date 282
Diroot Divorsim;
Diversion dox is log cribwsnesds replacing with pormenent diversiom,

Yain eanal very susceptable to side dminsy hend end ghould be in canm
crote pipe--3 mile; other canal structurss noededs

lend stoep) some subjugstion needed,
‘- | 1950
Estimte
Divergian Dan 15,000
Main cansl , 20,000
Subjugatim, 100 scres 10,000

55,000

CV-6417-201 NNO03052



District # 11 Wheatfiolds

Egtimatod cost to complete $135,000

Ultimte acreape 1,050
Undor cansl ~ 1,000

Meximum acreage oultiwvated to date 711
Work consists ofs Uppor Vhentficlds-sfheatfieds Creek.
Direot Divorsion

Diversion dam log crib rottod outy needs rsplecinge.

l'ein cannl needs dreinage control end some drop styructurese

Lend stecp but same subjugatiom,

Sinus extenslon of mmin canal to small parcels of land possible
with little expense,--feasible,

Lower VWheatfields

Diversion to g-orapoe.

Mversion throat difficult to operate; needs permanent /iversiom.
Stmictures would be long with poor footing for structuros.

Alternate would be enlargement of uppor ¥heatfields oanal and a
pipe drop and siphon to supply suiplus water to Vheatfields
Regorvoir--Objeotims-winter and early spring water would freeze,

Feeder canal-~gome maintenance diffdsult to force water through ocut,

Storage dem--additional capacity could be had by relsing earth dem
but additional water not needed,

Main censle«mtor runds dovm gully to diversion boxs not in need
of au.y improvements unless installetions of pipelines
to conserve water.

North and south main ommel silts up from side drainage every raine

Either build food canal or put canal in pipe lines
Lland needs minor subjugatiocne
Ho expansion of project enticipateds

CV-6417-201
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Upper ¥Wheatfieldss

30,000

Diversion den
¥ain cansl)

10,000

20,000

Subjusatiom, 200 mores

60,000

Lower Theatfieldss

#0000
10,000
75,000
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: ley 1950

‘District # 22 ~ AnetheSen Juan

Egtimated o o8t to oomplote Cost not knom.

Bench of Sau Juanesl,200 to 1,500 acros cast of Aneth
Pump or direot diversion and pipe lines.

Pumpe heed 35=50" : :
lend oorparabls to Fruitland Project smolle,

: - Diversion or pump project foasibility not detsrmined,

Investiration necessary

CV-8417-201
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Distriot #‘ 12 : AnethelioBlno Crosk

Eatimtod oost to ecamplete 15,000 :

i Ultimmbte acroage 150
{ Under caral %0
i Maximun acreaze irrigatod to date 150

Rork comsists ofs .
' Small individual headings with longsehard to mainteine-smell canels

and flumssy Low subsistance,

1950
stimatGe

H
¢
{
:
K
H
H
'
i
1
H
5
'
!
t
i

Diversion Dam or headings $10,000

Canaly sustem 5,000 | ;
L]

| WH...E.&B_&._ o

CV-6417-201 NNO03056



District # 22 Boolabito (Beolabito Vash)

e g g e

Estimated cost to completel

Ultirate soreage

Acreapge under diteh

Haximum acreege cultivated to date

nwork oonsists ofs
Diversion to storage.

Diversion dam dike waghed out noed eontrol strustures,

Desilting plot inoperables Vator bypasses feeder canal and reser volr.

Storage dam gate towsr filled with rock for third time, pedistal
broken, storage dal needs toe  drains

Decision needed whether to opsrate for atook or farming.
Project and structures in plan and pretty woll subjupated,
1950
Egtimnte
Diversion Dam 3,000
Degilving area 3,000
Storage Dam 3,000
Feeder Canal : 4,000
Yain Canal A 2,000
Subjugation 32000

CV-8417-201 NNO003057




District #12

Egtimated cost to scamplete

Ultimate acroage 200
Under Canal _2%00

Laximm acreage irrigated to date 150

York consists oft

Direct Diversion

Pessibility of sorving with extonsion of Frultlend canale

Heading in bad shaps dus to recession of River,
Main canal in nced of structures and side hill drainage central.

Possibly requires some subjugatim.

1950
Egtimates

Pips line 25,000
Main cama. 20,000
Subjugation ' 20,000

75,000

CV-6417-201 NNO03058



Digtrict 12 | Captain Tom
Y ¢ ¢ (Ceptain Tam Viesh)

Catimtod cost to complete  $273,000

Ultimte aoreage 2,000

Under oafial 1,9%
B . Maximm ecreage irrimbed to dete 1,057

A . Direct diversiom end storupe 1,730 sore feet

s (A large porticn of project below highway 666 would be irripatod by pro-
posed Shiprock Projocts) .

Egtensive stuly -7 avallable wmter shoud bo made, including reising of
Sheep Dip fsservolr s totel of 33* anl possibly 5,000 acreefect capacitys

Py Throe diversion dexs and feeder canals nesded, Distributory system
need of some structurcs and gluices in feeder sanals, :

Desilting ponde above Captain Tom Reservoir £ill up very Quickly; effeotivee
i ness gquesticnable,

: Two existing diversions bslow highway inoperable; guesticnable whehor
’ vater awmilable for ves,

A | Investigation of Hudsm leke and other mountain storepg. necesscrye

Operation of diversicms and %p‘baln"rm Rsgorvoir could be improved
with an Os & Ys Propgram,

Some Subjugation neoled,

Consolidation of projects in area to utilize aparent imsdequate water
Bupplye

1950
Estimate

Two Groy Hill Diversion 7,000
Toadlena viesh Diversion 15,000
Captein Tom VWash Diversion - 10,000
Captain Ton Vmsh, Lower Diversim 10,000
Sheep Nip Stoy.pe Lam 80,000
( Sheep Dip Diversian

Feedor Canalg

Iain Canal

Subjumtion

Captain Tom Storape

CV-6417-201 |  NN003059



District # 12

Egtimated ocost to oamplets

Ultimate Asrcage
Aoreage under Canal

Yaxirum sorcage drrigated to date

Work cimaista ofs

Three diversion dams and three miles of main canal need rebuilding.

Some subjugatiom,

Concrete diversion

Replaca two loose rock
divorsioms

Maln canals-~three miles
Subjugatim=-128 acres

Estimto

CV-6417-201

Cove
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. Digtriot {12 Groy Yesa
(Captain Tom Wash)

Egtimated oost to oumplote $67,000

Ultimte mcreagse 800

Under oansl ' 800

Haximn aoreage ocultivated to date 708

Work consists ofs
Direct diversiom.
Diversion dame-gnlarge patose-meke soms ropairss

Moin eansl need rcbullding with necessary structurcs and chutes.
Five miles of main oansl,

Subjupation of necessary areass

- (24d3tional studies in Capte’n Tom Ares nceded to determine whers
and how best to utilize amileble water.)

1950
Estimte

Diversion Dam 2,000
Yain Canal

Subjugation L,0,000
67,000

CV-6417-201 T NND03062



Digtriot #12 Honteruma Creek

v

Egtimated cost to ocomplete

Ultimate acroapge 200

Under canal ‘ 200

Maximum acreage oulyiwted to date28

Heading rather difficult to divert wmtoy,
Permanent diversion necessarys

Yain canel needs rehabilitation through rock out, which is narrow and
diffioult to clean,

Sluice below rock cut ects only s8 a sand trap, and does not pull silt
and sand through cut. Needs revampings

A storags dam below rook out and slulce has besn r.quosied, but guUrveys
to determine fensibility have not been mades

later system and subJugetion would improve projects

1950
Zgtimte

Diversgiom 25,000
YMain ocanane=-2 miles 15,000
Storage (1) 20,000
Subjugation, 300 mores 30,000

hwﬂ—-—’ m

.

CV-6417-201




Distriot /12

Rad Rock
(Red Rock Wash)

Estimpted cost to comp

Ultimte acrenge

Under canal

Baximn acreage cultivated to datg 175

Direct Diversion
Diversian dam probebly in necd of extension maintenance and repairs,

Yain canal ef'fected by side hill drainare in need of slulee structure and
other control giructuros,

Subjugation of land,

SUCO has initieted oonitruction of & new civersion in this arca=slocation
is unknowne

Diversiun Dam
Yain Canal
Subjugatione= 100 acros

CV-6417-201



C\/-6417-201

Rod Rock Val | | Digtrict #12
(Red Rock Taegh

Estimted cost to complete 10,000

Ultirnte acreage 200

Unde:r canal ‘ 200

Vaximuu norespe oultivated to dnte 69

On stream storage

Stornre aots as deplliing structures mly, and es diversiom dem. Resers
voir full of sili for years, no oomirols Cyeaning resarvoir would be
vory expinsive,

Main caral in need of curtrol struoturese

Subjugetion of land,

. 7
“gtimtos

10,000

@

N

6
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- Diversim
¥ain Canal
: Subjugatim

CV-6417-201

Digtrict # 12

Estimatod cost to o omplete
Ultimate aoreage

Aoreage under canal

fiork cmslsts ofs

$55,000

Sheep Springs

200

222

Maximm acreage cultdvated todate

Direct Diversimm

Diversion dams proposed

M

231

Subjugation of necessary arease

1350

Estinates

15,000
15,000

25,000

55,000

ain canal in neod of maintenance and structures.

NNO03066
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District #12 Sanostoc
i Beautiful ountein
(Senostce Viash)

% Egtimatod cost to complete Lo,000
; Ultimate morenge 1,000
Undey canal 600

Yaximum acreage cultiwtad to dete 581

Bogutiful Yombeine-lirect diversion by & numbor of smll Indisn=built
throets,

Canals subject to side-hlll drainage; mny s:all wooden flumos in need
of ragular replacements
land on small venchesy soms leveling would be valuable,

Sanostece= Dircet diversime-finter suppiy limited through two diversions
end three or four Indien built throats, Permenent diversion noeds minor
maintennnoo.

% A Sl e s B Vim0 et e

; North side canel from uppor divorsion is of very littls use. Three flumes
E , wash rogularly due to side hill cininayge and flood wmters exceeding cansl
‘ ( capncity, Very little land uscd under this cerale Additione) consbtructian
and mainbanance should be deferrod until decision is yeached an use of
lande

E '~ Indian hoading ebove upper diversime-goms land abovo and bolow upper
e Jeadinge

South side canal subject to washouts fron side drains, Flume {1 in bad
disrepair. Flume #2 burned out, Lumber fuynished in 1950 %o replmce
Flwwe #2 and ropair portions of Flume #le Very little idle lend wnder
south side canal,

Lowor heading has no permanent diversimy difficult to mintain,

] Yein canal extends for four or five miles down valley on north side of
W wazh to s:all isolated farmss Cannls subjected to side hill drains,
N Farms should be consolidated into a compact unit bofore any additional
4 developnont 1e considerad, ’

Subjuzation of land vhon oonsolidated.
Investigation of possible storapgs, flood and silt control sites above
$enostes end Beautiful Nountain,
Hpoonnaisance necessarys

19%
‘ Senovtees . Egtimte
{
Beautiful Hountain
Nain canal 10,000

Subjupation 0

Sanostoeewlain oanal

CV-6417-201 ~ NNO003067




District i#12 Stinking ¥ator
(Tocito Dreinape)

SIITITETE

Estimated cost to complets 15,000
. Under canal 50
Ultimate aoreage 50

Yaximun screage cultivated to date 32

Direct Diversim
Diversion dam msonry in neod of meintenunce, Replace wooden headpatess
Hain canal in need of many cantrol structures, :

Subjugation of land,

' | - 1950
( Egtimtes ,
Diversimm dam _ 5,000
Yain Canal ' 5,000 ‘
Subjugation . 5,000
S 15,000

CV-6417-201 N003068



District 12 Toadlena
(Captain Tom fiagh)

Estimatod eost to oomplete  $20,000

Ultimate acreage 250
Under oansl 25

laximn Acmge cultiveted to date 227

Tlork omsists ofy
Spring ltoi'age end dirsot divorsiom,
hudson lake washed out surveys required to determine potential,

Toadlena resorvoirs nexds socmo mainienance,

DT
v

Diversioné-new permanent 'stmcturon required.

Jain ocennl system in need of structures

(Wo oxpansion of projeot.)

5 szgggtal |
Diversion Dan 15,000
Hpin eansl 5,000
No. suwjumtion 0

20,000

&

Y

oG
RN feih
%
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Diptriot #12 Toclto
(Tosito Vash)

-~ e

Egtimated cost to oomplets 20,000

Ultimate acreage 250

Under oanal 250

Maximun aorcage cultivated to date U8

LR o
e e e

Direct Diversimm

Total diversida=-arth dike needs maintenanse,

Permanent diversion below in good shapowoeso me mainteaanco of dikes and
benk protectlan,

lain eanals north and south need structures &nd struoture protectim,

land in isolated traois devm walley; oculd be eongolidated into a ocompect
unit for wore effective and effioiant qereatim,

Repalir Tocito lake on mountain,

1950
Egtimate

Diversio: dam 2,000
Hain cananl 5,000
Subjugation, 150 acros 15,0000

20,000

CV-6417-201



Distriot #12

Egtimated cost to complete 30,000

Ultimate acresge 300
Under oanal a7y

Laximun acroage irrigated to date

Work ocnsists of1
Direct diveraion
Water supply inedequate due to expansion of Senogte® Project alove.

Diversion in geod shape. Mein oanals necdn some structures and
oleaning,

fubjugeticn of some lands would improve oporatiom,

Possibility ¢f o silt and flood cantrol structures onthe stream
aboves btut below Sanostee might iuprovo water supply; investi-me
timns necdnd, '

1990
Estimate

Diversion 0

¥ain Canal 10,000

Subjugation an land 20,000
(or lsveling) -

CV-6417-201 NNO03071
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Yay 1950

District & 13 Fruitland Project

Bstimted cost to complete i $225,000

3275
Wtimate Acreage —37200—=

Aoroepge Under Ceral A 2,800
Maxdmm moreage irripated to date 2,586

Fourth Unit Bxtension of lain Cangl =-
Work consists ofs Subjugation and dvainage of 100 acres

Replacement of temporary wooden struoturcs with
permanent structures, '

Drainage of critioal arcasg

Subjugatim and releveling of B0TI0 MYORS,

1550
Estimates

Main Cennl Extension=3} miles . 18,000
Subjumation of 40O acres : 1,000
Planting and oropping 8,000
Drainspe 9,000
Roplacing temporary wood structurcs
dreinaze, subjusation and releveling

150,000
$ 225,000

CV-6417-201



District #l Todelto Park
(Black Cyreek Headweters)

Estimatod cost to complete $85,000

Ultimte acreage 200
Under canal 100

Yaxirmun area oultivated to date 39

(Primarily a proposed projects some land wnder rock basket erosim cemtrol
structures)

Structures in need of extensive rebuillding,

Proposed project--direct diversiom requires diversion dem, main canal
struotures, and subjugntione

Fen aromas under stock water tank in wvalley, Requests for pump, gates,
otoe., have not beon henored, '

Nece.sary to study effeot on the Plack Creek Valley Project before
congtruotion.

1550
Estimates

Diversiom Dam 15,000
}ain canal 20,000
Subjugatiom, 500 acres 50,000

85,000

CVBAT720T



Distriot # 1 Chodska (Red Willow We.sh)

Estimeted ocost to complete  $160,000

Ultimate Acreage 700

Acreage under canal (1)

Kaximum acreage irrigated to date 597

Work consgists ofs

Diversion to storago and diversion of sgtored water
from wash to land 1,580 acre feet,

Upper d!version must be altered to increase diversiom capacity.

e

s s

e

3 Inorease capacity of feeder csnals

Increase capaolty of storage reservoir from 1,000 acre feet to 2,200 £
acre feet and build necessary spillway,

q / Pipe line and siphon moeting canel from storage to canal fron larer
diversim control side dreinegas,

’ Lower Diversion: Extend weir to accomodate flood flows, Protect tes
A of dam with yock blanket. :

Pipe line and siphca meeting canal from stoyegs to oanal from lower
diversime~control side drainspge,

Revamp main canal and distributary system including necessary structures.

Subjugation of 700 acres of land,

1950
Estimate

Upper Diversiom 3,000
Feeder Canal 1,25 Mi, 5,000

Storage Dam, Spillway & Toe
Drain, 65,000 cu. yd. b,}{o\oo —~ Sgo00

~Maixi Canal above lecwer diversim

inc, siphon~ 2mi. 30=in pipe
5,00f £t 10,000

Lowsr Diversion, lengthen weir 20,000
Yain eanal, 3 mi, , Lj,000 - 12,000
Subjugatian, 700 scres & $100 70,000

$ 160,000

e
NNO03075
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Navajo Servics
Window ook, Arizona
December 6, 1939

The R, Hardesty Mfg. Co.
Denver, Celorado

Gentlemens

We are experiencing some Aifficulty in computing the flow of water
through corrugated iron pipe under heads In meither of your handbooks
*Bandbook of Water Control™ nor "Handbook of Culvert and Drainage Practice"
is there any information given, that is, thet I can find, for ocaloulatiom
of flow through corrugated iron pipe for heads of over five feet,

Ordinarily hydraulic forrulas are for smooth pipse I have used
the following formula for short pipe taken from Merrimans, "Treatiss on
Hydraulics®™,

v /
Y 2gh -
YYDV YIS X

= Velooity

-3

45 ft. head
1.78 Coeffiolont entrance loss
3400 Soeffioient for loss due to sudden expansion from
pipo to tower chamber,
1.0¢ Coefficient for loss due to contraotion from tower
chamber to pipe.
012 = Coefficlent of frietion, as found by repetition.

"

278 ft. longth of Pip.o
2 ft. diameter of pipe

4
"xn* was found from I:i}_;—"l
in which © = 60  ©

*a] mas found from 11:5_:_)2 L
Ty =— 1
in which ¢; = .50 )7

CV-6417-207



", was found from mp

‘—*1

. 02
in whish o3 2 .70

From this formula V = 18.2 feet per secemd,
and Q - 57.2 oudblo feet per second.

We ars onolosing a sketch showing the existing oonditions of this
partioular problem.

We will appreciate any data, suggestiuns, or oriticisms you may have
to offer pertaining to the above, as we are a®little dubious about the
above caloulstion. ’

* Respeoctfully,

A, B, Edni'ton.
Assistmnt Engineer.

5417-201

]
CV
v} -




h%\%\\\.\\Nk \VN

/
.hm.\ o'res22/7 d

St/Cr0’a hFN hﬁn\\vh.\vv

oy 257 ey vior T

S OAEL ‘v N!
Vel i

Wed, add

L opos Kosmypds Zmé2o/

0w E2/F S50 \.

Al s
% 1
SRR,

NNO03078

201

V-6417-

C



o
R T

2606

R WAL _
1 TaE R. HARDESTY MANUFACTURING COMPANY
’« v ( SALT LAKR CITY - BoO1SE - EL PASO - PUEDBLO
‘ ( DENVER. COLORADC
| =

\

-1 December 14, 1939

Mr. A. N. Edmniston
Lssistent Engineer
Nevajo Service
Window Rock, Arizona

Dear Sir:

Ve are not acqu-tinted with the formula which you quote in
your letter, from Merrimans. However, there are other au-
fﬁg thorities that will bring us out with practically the same

L otia s et e

' enswer that you have obtained, and certainly Merriman is a
A reliable hydraulic reference.

You stated that it was not possible to solve this problem

P ' . from the deta included in the Handbook of Water Control.

{j ( ! We have accomplished the following answer from the handbook.

§ e
The problem &s you hzve sketched it is really two problems.
In other words, two pipes eesch operating independently, for
as soon as the gate is opened in the well, we find the first
pipe discharging into the well from the reservoir, and the
second pipe discharging from the well to the toe of slope of
the dam. Therefore when the gate is open, vie find the water
surface in the well dropping until a bslance is hit, and equal
discharge occurs between both pipes. However, we have not
carried it out to this point, for it is close enough to arrive
at an ansvier as follows:

;Q Providing ebout one-third of the availeble head, which is

. 44,4 Teet for entrance loss and velocity head, the remainder

r being used to overcome friction in the pipe, we make a rough

4 try, end thus are enabled to make the assumption for & trial

: balance thet the operating velocity in the pipe will be about
16 feet per second. :

\‘g—_ P

Now turn to page 84 of the Hendbook of VWater Control, and op-
posite 16-foot velocity, and under the column of Kg = .5 for
square-cornered entrance {(on page 85), we find the velocity
head to be 3.98, and the entrance loss to be 1.99, or a totel
. loss of about 6 feet. We will also have this same loss, ap-
( proximately, et the headgecte in the gate well, or a total loss
: of 12 feet. Deducting this 12 feet from the total head avail-
( eable we hsve 32.4 feet remeining. Dividing this total =mount

WATER CONTROL GATES METAL RETAINING WALLS

MULTI PLATE PIPE AND ARCHES - METAL PliJMES

g S Nt

AITADAWTISG TIETEN (W MD BDIWNIDLY. AATIAYNNG
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THE R. HARDESTY MANUPACTURING COM
-2_ DENVER, COLORADO

of hezd by the total length of the pipe which will produce
friction, 278 feet, we have an "s" or slope per foot of ,111#.

Now turn to the chart in the Handbook, page 136, and directly
over the slope on the 24" line, we read at the lefthand side of
the chart approximately 47 cubic feet per second.

Now as a check, you will remember that we assumed a 16-foot
velocity when starting the solution. Therefore by dividing
the quentity, 47 cubic feet per second, by an area of 3.14,
which is the cross-sectionel area of & 2-foot dismeter pipe,

we have a velocity of 154 feet per second. Therefore the dis~
charge will definitely be between 46 and 47 cubic feet per
second. In other words, you can run the problem through again
vith a velocity assumed of about 15.5, solve for veloecity hezad,
end entrance head, use the remainder for slope, and again enter
the chart, znd come out with a quantity that will be slightly
less than 47 cubic feet per second.

In actual operation we will find that the discherge will be = -
little less then the above computed gquantity, for the reasoun 5
that the first pipe into the gete well from the reservoir is
discharging under & submerged condition, whereas the lower pipe
is discharging under a free-Ilow condition. Therefore more head
will be used on the inlet pipe, and less head on the outlet pipe,
ana when & balance is determined between the two, we will find
thet they will actually be operating on a quantity a livtle

less than 46 or 47 cubic feet per second.

These figures are on the basis of the reservoir being full. It
vvould be my opinion that you would be more interested in an
averege discharge when the reservoir is about one-half filled.

A similar solution can be made on this basis, and then dischearge
will very from this aversge amount up to, we will say, 45 cubic
feet per second , and down to practically zero when the reservoi:
is empty.

Very truly yours,

TH3E R. hARDESTY.

M.A.Newell
B

CV-6417-201
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Distriot #l o Basohitl Drolets

Estimated cost to oomple te 140,000

Ultimate aoroege 200
Under ocanal 200
Meximum acreaze cultiwmtoed to dnte 217

Drolet #1s  Dirsot Diversiom

Diversian dem toe proteotion needed,

lsin ocansl revamp with structures noeded,

Subjugs "ion of somo areas recesscrys

Long lake mountein storage would possibly help this project as well as
Northein Neschitl, Water was 3' below gate April, 19%, Drairace afes
smll and efficient operation impossible,

No expc .sian of project planced,

Drolet #2t Direct Diversiea

Diversion dam tos proteotion needed,

Reyamp oanal system with structures necessarye
subjugation of somo areas necessary.

No expansion of project plavned.

Longlaker MNatursl lake with gato dike and oansl,

At prosant (April, 1950) wator stands .3' below cutley gate
Drains -e area small-~ 2,1;5 sguare uiles,

Precipitation mpproximately 20" per year,
A new dam end outlet works could be built with little expense~=13' high.

Total oapacity 1,039 ac:u=foety effective capacity 1,380 aore-faeet,
Any benoefit from stornge would probebly be used on lower Lukachukal Mts,

Some flow, with proper operation, might reach Nagchiti,

Survey Reservolr and Recannaisance on dreinsge below=-Estimater

Tower 13'-=3 cublo yards @ $50, 150.00
70! of 24" diameter conoreto pipe © . 420400
2" shear gate , 100,00
i suteoff walls & Stilling poo? 'Zgg.oo
Ex;bnnbnant--B.hOO Ou, y;i:. 6 100 Z{ «00
Riprap, 350 cue yds. © $3,00 ,O%.OO
' 5. - .00 oy 5,500.00




Distriot # W

Drolet ¥oe 1
Diverlloh

Yain osnal
Subjugation 50 aores
Drolet oo 2
Diversia

Main omnal
Surjughtion

Llang leke

1950

Egtimnte

CV-6417-201

Nasohiti Drolets

15,000

15,000

10,000
L0,000

NNO03082
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June 5, 1950

Distriot 14 | Lﬁ::wllz::l
- N . g .

Aocompe.nlad ty Bert Coddingtom, wiaskler, Jack Sputh, Jemss Thonaa.
George Hurlburt, and Charlie Dale (a loms indorested Navwmjo) I visited
Long lake to detormine feasibility of inorxcasing stompe capacity. Pree
sent dan meybe ralsed and e new gate installed, An alternate plan with
a slight inoresse in stormgo capacity and dreinace srce would require a
new earth dan east of traile

Dreinege aree gmll for oither site, Awilability of additiocaal
wmbtor questionable except in very wet years,

Chescd cut dralnnre ower escapemsnt o snd through s sories of two
gmll lakes o vench “elow top of mountain, Wator ocourse through lakes
cholzed yith brugh end treese Second lake must siors 33t of water beform
it oan flow out through 300" rock cuts Lyittle if eny weter flows out of
seoond lake exoept in very wot yearses Possible to clear righte-ofeway
and build through lakes, Doubtful if gtorage at Long lake would be
bensfitlel to any lands Lelow Mosquito Springe Area, now doveloped 20«25
sores=—12 miles to drolets, , .

George Hurlburt to survay ng leke weck of June 1= and determine
dreinaege aroa,

T,

' Robert Co Summer,

CV-6417-201
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oy 1950
¥ Distriot Pk Northern Hasohiti
By . : g o
i E
é Egtimbed cost to completo 100,000 _ _ _ -

Ultimte moroags €00
% Under canal 190
4
' -Maximum acreape cultiveted to dete 152 .

.

Diversion to toes ~
Iivorsion dam in boulder styrown, mteop wash at the bose of Iukachuimi s,

i
k| ‘o sluice gnte theree-dependent om thront ¢o pick up ortlon of vmber.
- Does not operate withouts Biks throwm up above wolre The storing up of
wmtor ahead of and entoring throat Jeposits boulders end gravel geveral
faoet in depth, This in turn ohokes fesder oanal and buslds up hexd of
wator which progses top 2f dikej aad when dike breuks, thi¢ crontes &
flood oonditicn belows It s questionable whethor ur not we could maine
tain A slulce iu divesioa ab this slie, .
Fecder cunal has creatod cansiderable erosion with the large heads of
wabter turmed dovn its o gtructures have boea provideds
Divorsion velow Highway 6.6 has teon washed out soveral times with blg é
flagh flocds ooming through fecdor cankl and domn drainage into roservolr,
This éiversion has resently bee repaired, 4
, Storage reservoir in gocd oontlan with exception of toe sespage which
1 requires a dreine Qoservoir capasity sould be inoreasode
Main onal to fearms subjeot to slde hill drainage and in need of sontrol
stracturag, .
Some subjugmticn or releveling necessarye -
Possibly & now diversion to storage bolow H, ghwey 666 would eliminabe
boulders, but & slulce should be installed, which would need opsreticne
Partial diversion of main Naschiti %ash alove gtorago with éam and slulce "
E would inorcese water supply, This water ia snld %o be of & more perzenent: A
flow than prosent diversien. Study of effect on Lrolet j1 should be made, f
A third diversion to storage has been washed out for a number of yearse
This was & total diversicn comsisting of earth dam and canals no controls -
Canel silts up, becks up water, which overtops dame : : 3
Possibility of mountain storage at Leng Lake has Leen oonsidered, but no ;
surveys made, Benefit to Northern Naschitl questionable due to smill E
+

e R e e o s B i
s

drainare area mbove and use of water by farmers on step of mountaine

Veter in April, 1950, 3' bolow ocutlet gatess
i 1550
b ( . Egtimten
e Diversion #1 ‘ 10,000 8ide Drainage 5,000 S
Liversion ;2 (Drolets) 10,000  Subjugatiom, 200 4 20,000 ;o
g ' Feeder canal 20,000 .
! i Storage dam 20,000 S

P\ RA17 92701



. Yay 19%0

Distrio* # 3 : Nasohitl Southern

Estimated cost to complete 37 ,00°
Ultimate acroage

250
Under ocaral 50
Yaximum cultivated to date 22

Direot Diversion below Drolets #1

Diversion dan needs protesction.

Fecdor cenaleelnck of structurcs has made a large gulley out of cansls

Storage reservoir in operrtion bub needs mintonance,

Main canal needs some small structurese .

Southern Maschiti should not be oonfused with CCCID development three or
four miles north which is now inoporative,

-1950
Egtimate
Diversion
Feoder canal=-B8truotures 20,000
(, Storage dam 4 10,000
Main canal 2,000
Subjugation, 50 sores 5,000
37,000

w“
L R VT T T

NNO03085
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loy 195
Distriot #)} | | o | Well Mi-A79

Egtimated oost to ocomplete $2,000

UltLmte aoroage o

Under cann) 30

Yeximuu sorcage cultivited to date 2

Work consists ofs ‘
Artisian woll to storagey small stoage dams require small

maintanances eanal structures need fow gmll structurose
land tight--needs treatment from subjurntion,

1950
Bstimte

Canal sgtrusturce 2,000 -

CV-6417-201




(. Yoy 1990
District #l} i : Well LUl 1

Egtimtoed cost to complste 5,000 ‘

Ultimato moroage 100

Unlor ccnal 100
laximum acreage culiivated to date. 3

Work oonsists of:
Art’ glan well to gtorage.
S5mell storage dam needs repairing.
Fain e~nal may neod somd smll structureoss

Sand tight--needs treatment; some eubjugutions some canal
structurese

CvVv-6417-201 NNO03087
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Distriot #1l | Thiskey lake

Estimatod cost to complote __ $6,000

In company with ¥inkler, South, Thoms, Hurlburt and Ceddingten
with Charlic Dale, I visited Naturnl basin to detormine feesibllity of
proposod storsgoe, finding the followings
Dmimco erea - 1,110 acres or 243 square miles,

Rod Willow Tiaeh is fairly pormnent flow, whioh would holp deliver mbor
to Tohntohl and Choiskn storepge with the proper opsration,

Storapge dam to be 13' high, 350! lang =-ocarth fill,

Rocommanded stornpges 1,133 acreefoet with 327 mcroefeet below flow
1linej 800 acro=foct effective storaupe,

1950
Stom ge

Gate Tower 150,00
Concroto ipo outlote=

Q' « 24" dlameter 8 §$6,00 540,10
2" dioneter Shear pate 100,00
Embankment, h.,OOO oue ydo @ 1o 4000400
Rip= rap, 20 ydse © §3,60 _ 780,00

5770600

NNO03088




Distriot #15. : . Mulholland Well

Ultimate acroage &
Under oanal &
Meximun aoreass oultivated to date 30 -

Artosian well to stornge.
01d oil well with original 110 mllon pm flow of water,

Originally privnte holding, but now held by government, Doveloped by
ECW, CCC & Irrigation,

Any development of doubiful value, mlthough it has been planned in the
past to oanstruct a ozaal system, subjugate land and line rescrvoirse

No estimate,

CV-6417-201 NNO003089



Yay 1920

Digtrict #15 | ‘ Standing Rook

Ultimate acreage
Under canal

Meximun é.oreage cultivetod to dare 15
Artesian well to storapze.
Storage dam capacity-- 15 aoreefost,
¥aintenance and conai:ruation of fevw structures.

Further investigntion necessary to determine mdditional work and/er
subjugatiaon,

Ko construstione ' "’

CVv-6417-201
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Distriet #16 : ‘ Chase He Burice
. School)

Egtimtoed cost to o omplete

Ultimte acreege 150
Under Canal )
Yaximn aoroage cultivated to date 121

(8toraze from springseecapacity smll)

Work congists ofy

Distributiom systen could be improved ¢ At one timo & pipeline was
planned to canserved a linited supply of water.

Possibllity of diverting waters from Beer Springs to same system,

No canstructien proposed,

i

¥,

PR AR

CV-68417-201
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Distriot # 16 ' Two TWolls
(Hoay Two Yells Trading Post)

Cost ea‘.bimte' not complete,
Drainage area questicnable,
Possible 5,000 asro=feot storage,
Storage dam 57! ﬂDO'(lengﬁx)
Farn land not surveyed,
land statuses?

Further investiation necesmarys o

CV-6417-201 NNO003092
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Ganndo

District #17
(Rio Pueblo River)

Zgtimated o ost to complete 2,000 —
Vltimate aoreage &0

Under oanal - 600

Xaximum acreape cultivated to date _ 1

Diversion to stornge=e3,L00 rc.0 feets

Development £6y the Canzdo siva should be charged to Cornfislde with the
excoption of & s:nll emount of canal revamping nwd structurcs requiring
replacing for prosent operaiione

Subjugation of Bomwe aYrons would imprdve farmse

Pogsible expanmica vf present projcot very smmlley All expansion listed
under Cornflelds. _

4 smll quantity »f wator origineting telow Canodo heading oould possibdly
be piecked up in a plps line or infiltratiomm linocs The flow is very small
but steady. Additionsl invosiigalion 16 nocessarys

The progeat stecl siphons, two or threc, will neod replacing before many -

T'Se T
ym;luwaa wil) need mainteneace unloss revleced under Cornficlds prosteim, 2

Extenslve oleaning of eniire south slde cural urnluss sebullt for asrvice o
of Cornfields, s

Average snnual water uss 1,500=2,00 axe~feat, '

Feoder canal should be rewamped co carry & larger quantity of water,
this is plarmed under Cornficlde proszramn,

Storare demmeCormnfields Program entolls mising of storapge reservolr 2
oapucity from 3,00 aorcefoet to 4,500 nore~foet L
¥pin eensl, under Cormfielde Prosren, will be enlorged to carry sur.lus =
miter to Cornlieldss This will overcons gtroam bod losses whioh har pro-

Lhibited delivery of any water to Ccinrieldss Forth side osnal wil'. dbe
oxtended to Cornfields headinge There wlll be botween UGanado end come
fields some land wnder eanal, not to excood 30 scrose Conobruction costs
in these areas shoulé te chargod to Cornfieldg, not to Ganado,

Aproements should be drawn up on use of Gaunndo storage water rnd ditoh
mintenance,

Seo Cornfields for sadditlional datae
Seo Cornfields foy land above Ganndo Regervoir,

19%0
Egtimte

Main onsl bolow siphm Il;,‘OOO
Subjugation or leveling 200 A, (old) 20,000
] 21,000

CV-6417-201
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CV-6417-201

ey 1990
District #17
25,00Q

Egtimnted cost to oomplete -
Ultimte woreage
Jaximum acroage onltiwted todete 210

Survey needed to doternine nll poasibilitios end available weter,

Investigetion should include operatiom of Beautiful Velley (Canedo) in -

hoeadvaters of llazlinl Vash, .
A diversion dsn 1s needed to raplace old washed out dam,
Main censl system and structures nesded,
Some subjugatim, :

1950 - L .
Egtimate

Diversion cam o 10,000
Hain cansl . -

Subjugntimm, 00 acre
25,000
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; May 19%0

! Listriot #17

? BEgtimted cost to complete % 515,000
| Ultimato Acreage 1,300

Ganndo hridze will Luprove cond’tioms,
: ecres-fost to 4,500 ncore-feot.,

; line,

inpy wicr proposud,

pipelino to congsrve wator.
drainage should be oontrolled,

planned gystem and conservation of watore

C,rnllelds under elther the north or south side cenal,
\mdemy to doteiwaine nost feaslbla routes - .
Subjugaticn of el lands at Comfiolds and Ahava.

19’50 .
Estimtes

Diversion Vam (Goma.do) : 11,000
Fesder Canal (Zanado) - 10,000
Storape (Sanedo) 1,00 acro=fidet) 70,000
Main canal to Cornfields-north side

diversim and pipe line 116,000
Cornfislds Viversion 60,000
Infiltratimand pipeline=-lt} m$les - 150,000
Subjumtion==1,000 aores 100,000

Pipeline from southside Ganado sansl 13,000
Cornfiolds wmin onnnl

Diroot Diversicne~possible 40 usc Gmnado surplus storage.

Genade main oanal will be rvbullt end extended to toe indo

A new diversion dnm poss.tbly would improve sonditions,

Hair canal below present heading should be rebuilt with necessary
structures and extended epnroximately to Cornfieliés Day Sohool.

N

CV-6417-201
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»

Comfieldg.

This yeor, 1950, very dry at Cornfielée. The weeh is wet but no surface
wmter. Indicatios are that an infiltreticn lire tc and possiply abm

Prosent prorram ¢alls for raising ‘anado reservoir capacity from 3,!@
Mfiltmt;{;m
Bhoot file floate
Infiltmtitm line, oﬁnal extension, and divorclan will bs tied 'm'bo u

; ooanon syetom with gates oantrols Froposed open sunal from diverzim Just
3 below Uanado mroject will protably need replacing with a long secticm of

j
Side hill

It 1s possible that after several years of operetioan the irripated areb.
et Cornfields sould be inorsased, dependent cu successful operatiom of |

|

A maximun of 300 acvee of land can be irrigatsd dbetween Gunedo snd 't
Surveys are now

—
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Yay 195
District #17 ‘ Ganado
| (Rio Pueblo River).
Zgtimated o0 08t to oomplete 31,000 .
Ultirnte acrecge __boo
Under cenal - 600
Meximn acroapge cultivated todate 2

Diversion to storege==3,100 aore feats

Devolopment fay the Ganmdo area should be charged to Comfields with the
excoption of & sinll amount of cannl revamping ané structurcs requiring
replacing for present operatdam.

Bubjugation of r4me arons would imprdve farms,

Possible expanslon Bf present project very mmlle All expansion listed
under Comfieldas ‘

A small quantity of wmter originating telow Genndo heading ocould pessibly
be picked up in a pips line or infiltrmbion lines The flow ie very srall
but steadye Additionsal invostigation is nacessarye

The proseat siecl siphoms, two or threc, will neod replacing before 1any
yourse

Flumes will nead maintenance unloss ropleced under Cornfiolds promimime

Bxtensive olewming of eatire south side cansl unless scbullt for ssrvice
of Comfields,

Average annual we“er uss 1,%00-2,00 cxre=feot,

Peader sanal ghould be rovamped to carry a lsrpor guantity of water,
this ig plenned under Comnficlds proyrams

Storaps dammeCornfields Program entails raleing of etoreye reservolr
capucity from 3,00 aorcefoet to 1i,500 acre«foot

¥gin opnel, under Cornfislds Progrem, will be enlsrgad 4o carry surplue
weter to Coynlieldse This wil® overooms gtrsam bod losses which has pro-
hibited delivery of any wuter to Comnrields, Forth side osnal will be
extended to Cornfields headinge There will be botweon Ganedo end Corne
fields some land under eanal, not to excoed 300 across Canotrustion costs
in these areas should bo charpgod to Cornfields, not to Ganedo,

Aprecments should be dizwn up on use of Ganado storage water and ditoh
mintenances '

Seo Comfields for additionnl datae
Seo Commfields for land above Uanado Reserwoir,

1950
Estimte

Main onal below aiphan 14,000
subjugation or leveling 200 A, (0ld) 20,000
;4000

CV-6417-201




) Yay 1950

I Distriet #17 ' Xinliches
| , (Xialichee Vash)

Estimated ocost %o complete . 72,000

Ultimate aoreage | 250 ~
Under ocanal 20}
Maximum acreess cultivated to date 150

Direot diversian

Diversion dam needs minor repairs and maintenance.

Canal imnediately below diveraicn needs rebuilding or a pipe line, -
Siphens %o Horth and Test of wash inoperable and needs replacing with
larger conorete plpes

‘8ide hill dreinge neods ocontrol structures,

Some subjugatim

Yot rmoch help from farmers on opcration and maintsnance, i

;-" Project in bad sondition. '

1550
. Egtimate

Diversios (Flood control in wash) 2,000
Yain canal (2 siphons, cenals,

& turnouts) 50,000
Subjugation 200 acre maximum 20,000

72,000

CV-6417-201 NNO03097
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Yay 1930

District #17 : Kligetoh ;
Egtimated oost to complete 26.700
Ultimate aoronpe 1:00
Under cangl 20

Haximn acreage oulilvated to date 7300
Storave~=local dreinnge snlld
Rexorvolr does rot hcld watere—seeps into undergroudd channel appareatlys

No expemaion of project,

Some 8ide-lilill drainape control,

Subjupation of some arecs would luzprove projects !
Seinate .
Kain eenal 10,600 .
Leveling ' 16,020 .
- 500 \

.
e -y w—
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T
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District #18 Black Creek Reservoir
/Black Creek)

(Late from 19i5«197 letters in file)

Noboss

UsSaBeTe Projeot=ei0 miles north of Hiphway 66,
Strean bod olevatiom 6,&22
Mter surfaoo=-mxirun 6,
ator surfacee-minimmn 6, 76'
Dmv damee3(!
Surfooce areae-maxinum 1,900 aoros or 2.9 square miles.
6,000 mores non-Indian land belovw near Sanders.
R aorsg-foet storute estimated for projects No maps or other
datn available, '
Vater supply questicnable,
UeSePsRe has made survoyse
Recroation preject report made by Park Service,
Froposals _10uld be subztituted for Houok Projects
Southestam Devolopment Company of Gallup filed in Black Oroek
Resorvolr sito prior to 1908,
Investigntion of project, land status, bemofitis, eto., necsss-ry

Ko Estimtos,

CV-6417-201 T " 'NN003099



Digtrict 18 . Fort Defiance
(Bonita Creok)

Estimated c o8t to complete 141,000

’ Ultimate mcreage 510

) Under canal 160

!"'j Maximum oultivated to date 159

“Pirect Uiversim from Bonita Cresk,

B B o

!i Very suall acreage=—oxpansion questionable due to domestic weter requirements
of Fort Defiance,

Additional flood combrol reservoirs have been planned by £/CO which my
improve water supplys

Blagk Creek (Black Creelk)
Direot Diversion

. ' Present diverslon in good condition. , :
Silting of main canal thereby chokingwoff diversion of water caueed by. bhowls
y : ing main canal to sorve land too hipgh for canal. A sluicewny would help

' %o olean upper end of canal,

Tater supply limits size of projesct, but with the proposod ralise of Red

4 lake edditiomal storapge should be aveilable for this mojects I, order

4 . 40 sorve this arean and othor xmll areans ebovs, a long ocanal or pipe line
should be built to ovarcane stream bod loszose

An infiltration line above diveralan might have merit, Questiomeble,
Subjugation of all land, :

- 1950
Banita Creocks Letimatos

Divers. or. Dam | 1,000
¥aj s ou W1 54000
Subjumt *a 0 .

Black Crweelks

Diversion Dam »
lain cansl 15,000
Subjugation=«200 wores '




CV-6417-201

District # 18

Bstimeted oost to ocomplete $93,000

Crystal (Crystal Creek)

Ultimate Acroage &0

Acreage under canmal - 4108

- Maximan acroage irrigated to date

275

Upper Crystals: Work eonsists ofs

Direct Divergiom

Diversion Dame=0ld log corid danm rotting out--congtruct new dam,
Revamp maln canal with pipe drop structures, etocs
Replace flume over Crystal Croek end drop structur<s below,

Vory littlg if any, subjupetion needed,
Lower Crystals Work omsists of

Direct Diversion,

Some rock blanket and masonry protectim of diversion dam noeded.
Som gubjuzation of small areas would improve project.

(If Sonsedla Tutos Reservoir is bullt, Lower Crystel will bve rlooded
out but fermers oould Le moved to land under Son-.ells Buttes.)

Upper Crystals 1950
. astimte

Diversion Dam 15,000

Yain Cannd -~ 31,000

Subjugatiom lawligg :
100 mcres 3 3100 10,000
56,000

LLower Crystals

Diversam Dan Rshabilitetiom 2,000
Hain canaljy cleaning and
structures 10,000
Subjugntion-leveling
100 aoxos 6 $100 10,000
22,000

8torages (Abovo Uyper Diversion)
Sterage Dam (Earth F11l) : 15,000

NN003101
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District {18 June L, 1950 Crystal

In company with Lrannan and Coddington, I visited mountain area
above Crystal to locate possible mountain storapge sitese

Site #1 lecnted =3/ to 1 mile below Cottonwood Pasgs A dam 100! to 150!
high would back water up muin stream 2,000's Druinage areas =mll to
inadquates lMaximn flow of stream very smalle It was deolded to meke a
quick topo reconnsisance of basin and drainage area,

Site {2 located m top of mountain south of S8ottonwood Pass--e 3mall
natural basin with & possible dan site of smll yardape, Deternine
drainage arca and capacity, o -




Distriect #18 Houck
(Black Dpeosk)

Estimatod ocost to complete }7,000
Ultimate acreagze _150
Under oanal 350
Maximum cultivated to date 155

Dirsot Diversiom

TRter supply poory when available farrers are not reedy to irripete. It
"4 hoped that with the devolopment of Black Creck Valley--i,e., Red lake
L and Natursl Dridge with the proposed canal systems and reservolrg=e a
Ry surplue of water will be available for use at Houcks Doellivery of wator by
- ‘ canal. should ovorcoms ocomsldoradbls stream bod losmsess

c | The divorsiom dam was repaired in 198 but very little farming has been das
[T 3 sinco. : K
Y ( Dependent on use, water su-ply end industry the mein omnsl oould bo ooms

e ploted with structures for eide-hill drainase control and sluioce,
tA i A propoged Black Creek Stornge Dam by UeSeEsRe would make additional develop-
’ ment eround Houck possible, Teter supply other than flash floode is very 5
Aores Croppeds '

Yeor 1939 9h0 10l1 19l o3 1okl  oh5 1oh6 1947 1048 19ho
7 17 18 137 By 1k wwo L8 N2 21 18

Rghabilitetion end subjugation of project and gubjumiéim of project dspendent
on vatey supplye Very low priority,

1950
Egtimte

Diversion Dam 2,000
Hain oanal 15,000
Subjugntion, 300 acres

CV-6417-201 - T NNGG3103
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Digtriot 18 Naturel Bridge
. (Black Creek)

Estimated cost to camplets  1;20,000

Ultimate acreage - & 1,000
Undey cannl 28 _
- Eaxizm aoreage oultivated to date 16

Diversalon to storage.

Bleok Creek Diversion threat difficult to cperate, lain chsnnel now oan
east vide of wvalley and requires lompg canal from heeding to reach waters
Requiree peormnent diversion and channel sontrols elso feeder oansl and
structurcee .

Storepe dem silted upy smel) stornge capacity. 1t is . proposed to roise
storage dan ', incroesing ocapacity 1,000 acre~féet to 4,200 scresfoet.
Thig would provide water for domestic water supply at ¥Window Rocke

No min oenal at pressntyto reach all of 1,000 aores of arable land would
vequire 17 miles of main oanal on both sides of Black Cresk with many
structures, Areble land in small isolatsd wmlleys down to and below
Humters Point, ' :

Vain canal system would waste closer to Houck and perhups provide e smil
supply of water for that project as well as overcoming stream-bed losses.

Subjugetion of all irrigable land, '

o

- Egtimate
Diversion & Dike 55,000
Foeder canal 10,000
Storazo dan 180,000
Vain canal, Hast 15,000
Yain canal, West 40,000
BubJugation, 1,000 mores 100,000
Planting eand oropping, 1,000 sores 20,000

120,000




1950

Yay

Oak Springs

o

5,000

Estimated cost %o oomplete

Distriot {18

Ultimte aorsaye

Undey caml

faximun soresge cultivated to date

L2

Soms maintenance on this projeot, control oanal structures needed,

1950
Egtinates

1,000
2,000
2,000

5,000

Storaze

Canal

Leveling

2682

NINIDNDANEL



S

]

e e R ks P A N v .

- o~

iy

e s e i i e

Digtriot #18 Red Iaks
(Black Creek)

Estimtod oost to oamplete 270,000

Ultimate soreage 1,000
Under canal 700

Divorsien to storege.

Diversian dam in pgood condition but headgate capncity should be enlarged.

A headpate 1s scheduled for tho south side of diversion dam to serve
arable land ebove atorage reservolrs

Faeder oana) capacity is smell and should be enlargeds New slutes ghould
be installed sdequate to olean canal from headworis to slulicee

Storage dam--reime crest 7! to increase capacity from 3,985 acre=-feet,
(originally)probably 3,000aore=fast, 1950) to 7,500 acre=feet based on
0ld survey, Ralsing etorage dam includes a new outlet towsr and pipe,
nsw spillway and stendard dam section. Red lake-Crystal road will have
to be rolooated abovo reservoir highwater,

Rovemp and relocate meln camal through projectss This requires a long
oanal with siphons end flumes to0 scrve lands eest of Black Creck, eand a
long extension dom wvelley to serve smll parcels of land meking up the
total of 1,000 morese Capacity should be such that a future extensiom
oould serve arable land on down the walley to and inclvding Fort Defiance.

Capnolity of resorvolr includes torapge above that roquired for Rod lake Froe
Jeot, ‘and in good yoars with e ecanal system to overcoms stream bed lossos.
Storage should benefit all Black Creeek Project,

Subjugation of 1,000 eores necessarye

1950
Egtimate

Diversion dam 5,000
Feodeyr canal 10,000
Storage dam 50,000
Main canal 75,000
Subjugation, 1,000 acres ‘ - 100,000
Planting & Cropping, 1,000 acres 20,000

270,000

V-6417-201
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Distriot #18 ‘ Sonsela Buttes,

Egtimated cost to complete 550,000

Project acroape u'n}cnm.

Diversion to Storepe

Diversion of ¥hiskey Creck into basin above roed in Chee Dodpe Flatsy an
earth stornpe dam at present; brid-e over Crystal Creek would impound
water of Crystal Crook and diverted water from ¥hiskey Creok, making
possible a capacity of 25,000 acre-feet: Arable land under storage has
not been surveyed. Estimated 2,000 moress

PLTReN

TN

et

Alternate pussibility would be the diversian of stored waters to Blaock
Creck Valley by canal over divide and dam drainage to Red leke., It is
» bolieved that water is more urgently needed in Chinle Valley than for
elternate site at lhiskoey Creek Storage,

1950
(v' ] -E!..ti_.._.m“
Diversimn | N 20,000 | 2 o
Feoder canal ‘ . 100,000 .
Storape 200,000
Main canal , 30,000 -
Subjugation, 2000 mores | 200,000 '
- . 550,000 -

S ret G4, s

T .

oy

CV-6417-201 " NN003107




District #10 . Vhiskey Creok

.. Ko oost ostimnte avnilabla'. L

Ultimte Aoreagq_

" Under ca.nal o 2200 -

" Mg xdmim aoreago 1rrigated to dn.t:e - 53 )

- No permenent diversiom, (Quostionable vhether or not pem.neut divnraion
would bo justified)

Limited wator supply end high cogbe=although additicml Ian:’ amihb‘ho
¥ain oa.nal in need of‘ catrol atmctvrot

- land steop-uuma uubjugntion.

No conatruotion programe

4 large storezo dam at the canfluence of cmee;l and Thiszkey Creok would -
store water at a high elowmtion for the Chinle Valley., Diivery of water
would bo difficult other thar in tunnel, plpe, or sirean bed,

Copacity unknom, available wmtor supply unknown,
=smaller
An alternats would be nataa;: dam in Vhisktey Creek at the hee.d ofhca.nyun
with Crystal creck plugged and divertsd to basins This would be a ohoa.por j‘~§
plan snd almost as effoctive, dpendent an water suplys This projoot
vould utilize wmuter otherwise planned for Senscdd Buttes Projsct an
Crystal Croek,




