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Hesdgate, diversion oaodl;

-~ Conorete drop, .". o

Combination drop &nd diveraion gate,
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Report on
Ganado Project,

DEPARTMENT OF ‘THE INTERIOR

UNITED STATES INDIAN IRRIGATION SERVICE

SUPERINTENDENT OF IRRIGATION

LVN_3HL 1Y Q3ON00Bd3Y

Albuquerque, . K.

Octaber 05 1910;~”

Mr. W. H. code,
' cniaf Engineer,
f-{)‘ 526 Foderal Blds..

snasoirsiewi. 2 nesia SIA IHOUY_TVNOI

E e “ | Los Angeles, Cal.
L :oea.r su-:

v

' In aocordance with tnetructtonn, 4 have had a. nurvey___
made of ‘the propoaed reservoir site near Ganado, o portion of%
the land lying under it, and the distributing systen, together
with an estimate of costs. The following ia a report of the

gane,

1 . " The project, as you already know from formar reports, 1a : gz

to -construct & repervoir about three milesn from Ganado Arinona | ? : 1

by lmpounding the waters of the Rio Pusblo Colorado in a reser=-

voir in a flat on the north side of the stream, whers a small

— e

lake now exists, and to irrigate land lying along the stream

TE .,':!_.:'!? RESGHR AR AR AR

below frowm 1it.

L The land. The valley af this stream is, like moet of

the valleys in this region, long and narrow. The irrigidle land
comuiences almost at the reservoir, and extends down the stream
for at least 40 wlles, s0 the 4drea available is only limited to
the supply of water &nd the cost of the distriduting system,

The elevation is about 6100 feet, and the land and cli-

34

mate adapts it to the cultivation of corn, alfalfa, wheat and

¢

CV-6417-201 NN007724
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other crops of the temperate zone. L
g
s The land is all in the Navajo Reservation, in a part set Z,g" :
RERIE ) . ’ ~>
-.l.' ’ 'r—
' ~‘aaide by Executive Order, and is not a part of the treaty 1ands. :g
. . 4
o e T
Lo H;,»ﬁ t ia.all occupiod by'the Indiana with the exception of 160 (.iﬁ
. ERgnS T ) C e ,' - R R
E ‘.: 'J

ever”;that the supply is ample for the proposed project
] _af'  ‘: In & report by'Superintendent Martin, dated February 18
of this year, he covers interviews with a number of persons

fully familiar with the strcam, and the consensus of opinion is 4

that the supply will prove ample.

i : 4*;n3j;f~Late investigations with the latest mapé would indicate % 
that the drainage area of this stream above the reservoir 1is EE;
-

about 205 square miles. 2

e

The nearest rainfall records have been kept at Fort De-
fiance about 30 miles distant, where the average for seven years

\ ~ 1897 to 1903 was 12.61 inches. The maximum 18,51 and the
minimum 6.52.

Bl ot Lie LI Mt PR LSRR

Prior rights. Mr. Hubbell, who owns 160 acres of land under

this system, and who originslly planned this reservoir systen,

has acquired water rights from the stream by building a ditch

and actually using the water on his land.

Mr. Hubbell has proposed to the Indian Office to merge

CV-6417-201
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Ly ~the¢\ resen lt*i,mes .I have :to do; it to.get. w&thr!tn JHy:place

o the ;?keeping’;it\,in repair for two - muem1 more’ ALY, e -0 1y

7 smally «expensé to'me in case. the Inqiana el toxdelitty A»Thg;‘ibtane‘
”}ffitémaccruing to; this. oommunity, would' more‘than.Of' the-:

e litt*iﬁexexpgnee Ii;would' have, In ‘other wards I/ hava pcrféct'
";_-,’faith“that*;.the Indians 4in. ‘this oammunity i1l uagmthe maten;:

i, WQULAS inotiwant Government, help except. iny egctraox'@gi,nm Bae

Y ‘_dastructian by floods ‘of flumea and haa.dge.tea

-5-

his rights with that of the Indians, and if the IMpartment will

- gonstruct this reservoir and ditch aystem, ‘he will turn over to

the Departmant hia diteh, with a. length of aboutfé%imilea, and

S

to quote avletter from.hnn. L g '.”
o Awilliguarantee that the ditch will be cleaned to four:

milea v:‘tro‘m sthe: reservoir, and kept in:condition 'tg ‘b the -:we,ter'-"‘
-.except »whnra i$1umes ‘or headgatea are destroyed by txoods.

©{In“makipng this agreement with you,’ I-hbnaiaer«that

nly! K

“In other words, Hr, Hubbell proposes to turn over his_'._.w

ditch and puarantee to maintain the ditch Bystenxfor a distance‘

of . four mileslin return for the privilege of aecp;ipg his water
from the reservoir, He does not ask for any. ad&ifidnal water,
but the benefit he will receive from getting his water from the
reservoir at such ‘times as he needs it inatead of from the
stream at such times as the water is flowing will more than com-

pensate him for surrendering his ditch and egreeing to the main-

tenance.

Duty of water. In the following, the duty of water at Ganadc is
assumed as being 2.5 feet, and the capacity of ditches on the
delivery 6f one second foot for each eighty acres.

Area of land and quantity of ﬁater.

Plans have been made for a reservoir dam 20 feet high,
with high water at 16 feet. This reservoir will contain 4438
acre feet of weter, and essuming that it will be filled but onoce

during the yeur, and that the low summer flow will be sufficient

CV-6417-201
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e

to compensate for seepage and evaporation, there will be suf-

ficient water to care for 1775 aores of land.

O N I T
Lol i b s -

A ditech haa been surveyed on the gouth side of the atream
for a dista.nce of 27,400 feet, (5 and 1/5 miles), which will

|

| T
i o sover 707 aorea of good land. A short extension will covar a.n"'
|
1
]

-;.._-n,ﬁsalx"lﬁéév WNOILVN 3HL 1V Q30NA0HdIY

| additional 75 or 80 acres. A line carried down on the north

:»_';—J side of tha river rrom 8ta. 91 for a distance of a,bout tour »
o milea win cover not less than 80O acres, Or a tota.l of about

| fﬁ;éoo aorés. or land. :

s at nx 3 " i o
. ‘n}‘ s K

ﬁntégeouo, to the limit or the water supply, which’will 'be no:

oording to the number of times the reservoir can be filled dur:-;__iff'

ing the year, after the irrigntion season opens. There is a .

change for a supplemontal reservoir, for future considera‘.tii'on
if thought desirable, which is shown on the map.

;- Diversion works.

8ince the plan was first considered, the conditions at the

diversion point has materially changed, and the plan and cost
o will be somewhat increased. At that time the water was flowing
| over a rock bed at the clevation desired to divert it., Since
then, the river current cut into the south (or east) bank and it
wag found that the rock bottom was a ledge, and the water cut a
channel down the face of this ledge to about 13 faet below the

top. To divert the water it is necessary to throw it dback to

the to» of the rock. A rock-fill crir dam is proposed, which
will be carried to an elevation 7 feet above the top of the
1 rock, This dam to rest on piling driven in the bottom, to bed

rock or to a firm bearing. On the upstream side an earth f£ill,

201 NNOO7727



S
& The north-east abutment to be a concrete wall. On the other end E |
i Sz B
an earth dyke will be an extension of the dsm. ;
For the diversion of ﬂ:he water, a 1lip of concrete will be g :
built acroas the rock as a ?éntinuation oi’ the t_iam;_'-_, Thia will ‘Z-i?; ; :
: | A2 k-
1 o be only high enough to levell up the rock, being from nothing to ST r .
[ . : w N
11p. The ce.nal will be built on a grade of 5 28' %o, the ;une' o

L L
| e v b

} feet deep, discharge 95.7 second feet, v. 2.52. 'Th:cee feet :
deep, discharge 198.0 second feet, v. 3.22. Should there be a

still larger discharge of the stream, the canal could carry it

fo.. as it is in a through out. .Where the canal discharges into the

r . S ‘wash

. reservoir it will be necessary to pave the alo')e to preventAand

| retrogression of grade. Supt. Martin suggests a canal with a \‘
i el (-? ;
'ff"""’f”*’ capacity of 200 second feet, but fails to indicate the depth of !

; water. It might be advisable to increase the width of the ditch

to secure a greater capacity at less depths,

7 v The headgate fo be entirely of concrete, reinforced where
| necessary, with four openings, four feet 4in the clear with wood-
en gates, raised by means of the Vulcan Iron Works ball bearing
lifts, and also provided with grooves for flash boards outside
of the gates to control the entrance of sand and silt during
floods, only drawing from the surface water if thought bYest, see

rlan.

CV-6417-201 NNOO7728
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be covered with one toot of ’broken stone. on: 'both the inner a.nd

) wa.ter side m the shape or rough slope paving, to care ror the

f""..';‘wate action. The hills on 'both Bidea of the reservoir are‘ e

Storage VWorks. Dam .

The dam to form the storage reservoir is to be an earth
==y

embankment, with 8 maximm height of 20 feet, & width on top of

WYNOILVN 3HL 1V 030N008d3Y

Tt ._3'-..-5;s_-:- et

Bix teet 1naido slopes 2% to 1, outer nlopea 2 to 1. It -18 t'o‘-‘

P *- :

L SN THOWY

e

outer slopea ,aa a protection against tha workings of gophers

other ’ourrowing animals. and covered with larger rock on the o

i

] {"with rock“_"ﬁ‘ff"-( aee photoe). . | I
A!l'he earth - is to bDe placed with acra.pera, after the diver-
sion dam and canal is completed, and will be constructed in the
following menner . First carefully clear and plow the ground,
excévating a trench two or three feetideep, replacing the earth
with water to thoroughlypuddle it. The earth to be taken from
.v1.'.h,e ingide ‘of the'raservdi?, ieairing not lesé than 20 fest as &
berm. A small ridge is to be thrown up at the toe of each slope
and the water from the canal 1is led betwee.n them, filling the
depression. The earth fill is then made, dumping the material
into the water so it will thoroughly puddle. The outside ridge |
iz then carried up to a higher elevation and the proces:s re=

peated until the top of the £ill is reached.

The waste way, No water is supposed to enter the reservoir ex-
gepting through the canal, but to avoid accidents, and to care
for any rainfall .1 the few acres which forus the druainage into

the reservolir, it will be necessary to construct soue kind of a

LI
CV-6417-201
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ditch ahould be provided to prevent washing.

wasteway. There is a 1ow saddle bstween this flat and tho next

one down the stream, This aecond flat is the aecond propoaed

reserveir site. By cutting & canal 10 feet wide throug)n tho L

, D
m
B
.3
,,8
b
-
TI.
m‘
§4
4
o)
z
>
‘I'
§

saddle, a diatance of a‘bout 1840 feet with a ma.ximum aut of

o ff,:m SQ'AEIH

s trtpuinet Saeny

Resérvoir Outlet.

- For the discharge from the reservoir it is propoa'e,d to use

twin discharge pipes, 12" in diameter, With theA regervoir full
each pipe will have a discharge of about 17 second feet.

U SN

The gates of these discharge pipes will be operated trom ;

& light steel tower. The plans suggest one of the Aermotor
Trussed Tripod Tower. These are the three legged towers built

for 14' wind nills. 'Secure one of the 30 foot t‘owers, and use
only the lower 20 feet_. j.‘his will give a triangular top & 1ittk: =
over threc feect on a side ‘upon:‘which to rest the end of the

wooden foot dridge connecting Qith the top of the bank. To the
top of this tower will lead the valve stems, operated by a rige-
ing screw. The discharge pipes 'will not be placed in the bank,.

but at the end, and in exocavation in the hill side.
Distributing Bystem,

The ditch system is planned to carry 22 second feet from

h_-:*
CV-6417-201
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the reservoir to the division gates at Bta. 92 where one ditch

will continue down on tho north side of the stream’ and the otherq

Wwill oross the atrea* to cover the south side and will be 5

feet ou the bottom, oarrymg the water 13 teot deep. , From_thero

1t wi.ll be na.rrowad to 4 :toet on the 'bottom, when the capdc’ity

will bo 16 5 aecond reet. At Btation 209 the capa.city 15 again  {5 g

‘ reduced_ to 12 5 second feet and beyond Bta. 275 tha width will

to take up the axceaeive fall of the country, and the atreams

and arroyos will be crossed with flumes, the substruciures being_
of timbgr and the waterway of steel, (See plans and List of
Structures) . |

At Station 99, connection is made with the Hubbell Ditch,
a shor* diatance from its head, and continue down it to about
Station 200. This ditch will need so:.e repairs, and the re-
building in part of one flume and cntirely of ar{other. (Ses
Estimates).
Labvor. Practically all of the labor will he done by Favajo
Indiuns. The Indians are very anxious for the work %o be done
and I do not anticipate much difficvlty in getting &llef the men
needed. MNr., Hubbell is perhaps the most influential men on the
entire Navajo reservation, and he promises that he will perso~-

nally sec that we have plenty of laborers.

————

.;,«..-z-*..g_-gsa/(:indi}i “JWNOILYN 3HL 1V 039N00Hd3Y
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Estimates of Cost.

The following eatimates of cost arc made on divereion

worka, storage reaervoir with d.a.m at a maximum of 20 reet high

J_'u‘:

vater 16 feet. deep, and diatributing eyatem to care ror 1600 to

2000 acres. -

Ayt e b ATl e S il SIA IH:)W_

.--vof freighting'from the railroad at# Ganup to Ganado, .a:

; ~distancs ‘of 60 milbs - So. per: 100 1ba.v,,.'._‘ o ;§
R £

Gost of material' at Ga.llup unleas otherwiae specified. "
Gement 3.39 per ‘nbl. ' ; g
' E

PE

Logs for erid and piling, from 15 to 25 ft. long.
average cost $2. each. , Eatimated at llc. per ft.
.Lumber, . delivered at- G&nado, purchaued from Government ﬂ
‘sawmill on Reserva.tion, $20. per M. o

<t

Iron for reinforcing etc. 5. 5cs per 1lb. delivered.

gand, Hauled 3 miles, (poor roa.ds), 2 round trips a day for-
$2.50, % yd. per load.

Broken Stone, breaking and handling per cu. yd. $1.10
Stone for paving, laid (not hand placed) 5%¢. sq. yd.
Steel flume. Waterway. No. 60. Top Diam. 3,18’

area 5.97 sq. ft. Wt, per ft. 10.5 1lbs. Price

at factory per ft. $1.00 estimated cost at’

Gallup $1.40 per ft.
Concrete in place from $15. to 520. per cu. yd.
Driving 12' piles, each $1.50
Gate Lifts for Diversion Gates $18. each in Chicago.
Gates for discharge pipes with stems $61. for two delivered.
Steel tower, 30' high (at Albuquerque) $£33., £57. and $63.

wnonm« 3H1 1V 030N008d3Y .

CV-6417-201
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~ Dam,

Vicohcrefg. Vall at end of crib,. diversion weir

........

at 590. per sq. . 440.00
slope dressing - 140.00
‘Headgates.
Conorete in gates proper,
16.69 cu.ydas. at 15. 250.35
Concret2 in"wing walls,
each 10' long~7 yds. at 15. 1og.oo
Reinforcing, 150# at S3oc.

-10- .

3atimates-- Ganado Project.
Diversion Section.

Crib., 4852 1ineal reet of. logs . at llo.
44 piling 12! 1léng at 2.00 -
. driving piling at:1.50 each
,,;carpontar labor on oribs . est. ’
Sosocroreek£i1l of eriba, 920 ou; yds. at 1 1o ‘
. "axcavation for cribs, 741 cu, yds: at 250. 185 25
. earth extension to orib, 429 ocu. yds. at 25c. 107.29
earth £i11 above crib, 563 cu, yds. at 25c% 165 75
hardware, about 879 = 18%xi* drift bolts
19604 est. delivered 5.50. per# -
xcavation and backfill in addition to .
" above, and additional cost to care .
“Lor watar: and’ wet 3xcavation‘
estimated RS )

C e

e

and wall along edge of rock break, at
right angles to dan.,
' 13 8 cu. yds. of concrete st 15. $207. R SR
4,5 % " " " 20..90. 297.00 T

Slope paving.
Between head gates and stream.
7200 square feet .of paving (800 sq.yds.)

Gates and 1lifts, 4 ball bearing 1ifts
150 ft. lumber at 20.
: hardware
Lumber for forms, to be used afterwards
for floor of .bridge etc,
500 ft. at 20. per X,
Carpenter work
Placing 1ifts, and extra labor -
contingencies estimated

NNOO07733



‘Diversion Cana.l
Barth work 18,289 ou.yds. at 25c.

this earth has many large boulders, but much

; : of the spoil, both eaxrth and rock will go to
- .. £111 the orib ‘dam, . for which allowance to
the extent of:$1, 177 75 .was made which will
- cover. extra c&sta -of exoavation. K
o Paving lower and of cana,l. No. particular
o i Eatimatad we

:Stoiage“Sdo
Dwke ror’ ]

e A e reas e e e -

50 490 ou.yda. at 260

j'*‘7180 cu.yds. at 1. 10 2

P S DN
P .

Outlet from Reaervoir.

‘Plan with skeleton tower,

Twin outlet pipes~ 12% ‘diam. as per plans
60 £t. vetween portals--

2 - 12% gates complets with stems

1 - trussed steel windmill tower, (Aermotor
type) 20 feet high =

Foundations for tower,

. -Foot bridge

ret

Reservoir waste way.
By cut over divide
Ditch 10! base, 1#:1, 1840 f£t. long
Contents = 1796 cu. yds. at 25c,
Yasonry 1lip from reservoir,

Mstributing System.
1st section -~ Sta. 0 to 99
Excavation, earth 1537 cu. yds. at 25¢.
loose rock, 7217 ocu. yds. at 40c.
1 headgate, lateral
1l flume, 16' long
1 flume, 250' long
2 conctete drops, 10' high at 419.35
1 combination 10' drop and division gate

W~

R B = TSI
S TS

-

CV-6417-201

SR ' s 15 127 40
¢B;oken stone for dressing on‘both slopes,.¢ug_

4,572.25

VNOILVN 3H1 1¥ 03ONGO¥dIY

7 898.00

=4‘75 70
2oomoo:

00.
561.

50.
20.

449 .00
25.00
00

84,2
2, 386 Bg
105.
56 L ] 96
350.

e ————— oy 2" O

ST Bk e e

rraw

1¥ UIAIUUBdIY

tenwvraviy ama
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~2d'§§ct1oh. 'I,‘he Hu‘bbell ditoh.
( re aira and enla.rgement)
- 3485 cu. ydn. at7250. ’

Suvy_IYNOILWN JHi v 03ONQOBIY

xxcavation

ctires ojid SIA TH

‘be rebutlt Ce |
00" 1ong : EEE

,'5rd’}éqctioxi';" sta‘. '204 to gta. 274

o ‘ Excavation, earth, 1315 cu. yds. at 25c. : 8 gs
| - o loose rock 567 cu. yds. &t 40c. | 6
2 flumes 60' and 24! | 37744
1l 10! drop

location not gpecified.
3 under drainage culverts 525.00
3 lateral headgates at 105. 315.00

3 highway bridges




Recap ftulation.
Diversi on,
Cri‘b dam oomplete ’

Oonorete a.t head,

;u,wasteway,

1Eng1neer1ng and contingencies 207

Diatributing Systemnm.
Section 1, Stg. 0 tov99,
‘Bection 2; - Hubbell ditch aedtion -
Section 3. §Sta. 204 to 274
Miscellaneous

Engineering and contingencies, 2Q%
Total

Totel, Diversion and Distributing System

Extensions not surveyed, egtimated

Total amount stored, one filling of reservoir,

Total area under surveyed area and promnosed
immediate extensions,

Area estimated stored water will care for,
Cost per acre served, Storage,

Cost per acre for diverslon system for
1587 acres,

CV-6417-201

“ae00 |

57.%?4 72 .5

. 3 . ‘.'. R %‘ ’

5,738.06 . |

1,834.91
1,352.54
)15.00

s T35

¢ 56,694.03

" O.’z:4-00:00v

4438 aore feect.

1587 acres.
1775 acres
$25.25 per acre

$9.60 per acre

NN007736
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List of 8tructures on Distribdbuting
Byaten, with estimates of cost.

GO G S0 TH WN G) WY W) TR GB SP R W Ul T

' Headga.te ‘ SRy
.~ Gonneoted ’by ditoh, -16' flume

Drop 10'
Drop. uO' .
"Qombination drop and gate

,Flume 250'

;SIATHOMY TWNOILVN 3HL 1V G3ONQ0¥JIY

Vater bridge ’ :
Bmall overhead flume
| - L Flume now in, Will need new
[ : : waterway, and snort under- n
f . . : rinning. The present sub-

' structure will do, Bee photo.

| 76" 513
| : H 43+30 8mall overhead flume :
i H 54 Headgate 10
| H 48 Small overhead flume :
I ROt : H 57 . " "
‘, . - ~H 61 .Iateral headgate v el 105400
i H 101-50 Flume 100! 401.00
g Section 3.
232 Flume 60! 254.60 )
273450 Flume 24! 122,84 o
243 Drop 10! 419,35 L

Miscellaneous. Location not specified. -
5 underdrainage structures
3 highway bridges
3 lateral headgates

CV-6417-201 NN007737
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. ‘ Analysia of Cost.

The actual construction ﬁgured upon would make the cost

PR

per aore all out of reason, as the surveyed ditch covere ‘but

707 aerea of '1and and the estimated oost is %56 694 05

S s

,_.,@sa')\]é'o&\fﬂr_«ot;vu WL LV 03ONQ0Hd3Y

L It i nowﬁ .antimated that the reservoir will cara tor 1775’
) c aorea or .‘La.nd, at & total oost of $44, 825 66 or $25 25 per

'. ‘ » ﬁé.‘"! »"V'M':’""If the aupply of water. is greater thean sufﬁcient to rill.. ;

| the raoervoir onc», then thc per aore cost vill be reduced in

| ,',he distributing syatem 18 eetima.ted a.t $11 808 57, or
o with the land actually under the proposed ditch a coat of $16 70
per aore,
| The ditch system, however, will care for water for about
2000 aores of land as far as built, and the following eatimatea

of cost of la.teral extensiona has been made without deta.iled

surveys. Lateral from end of survey, cost about $200. cover 80

Ny ' acres of land. ZFrow the division gate at Sta. 91, a ditch is to

be carried for a distance of about four miles on north side of
stream, at an estimated cost of §800 per mile. Land covered,
about 800 acres. These two extensions will cost about $3400.
L and cover 880 acres of land. This will make the total cost of
distributing system, $15,208., and the area under ditch, 1587
acres, or a cost of $9.60 per acrg. Further extensions.can be

made at a reasonable cost, and additional land can be brought

under the systemn,

Y The estimates are all on the best of construction, Prac-

tically all of the structures are of concrete, the flumes are

Cb-g417-201 NNOOQ7738
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steel water ways on wooden treatles resting on conofate pieré“

or on piling, whiohever is, better suited to that particular ;ﬁi’

point| all gates ‘have steel screw gate 1i£te, the® lateral head~fi

OY_TYNOILYN 3HL 1V Q30NQ08d3Y

aud

_gates. are conoreta pipe outlets with ateel gatea and lifta,'
all oonatruotiou 15 planned to be the most parmane ‘

By aubstituting wooden structurea, gnd slightingcconntruc

ru evzai STAIH

ﬂuiﬁ{o_]  .tion, as ia often -done :in pianser work, the firatfcoat*o 14"

: materially reducad,,but the system would need: conatan rapairnL

'1.--

d the ultimate cost would be greater.

. WAth the aomplete aystem finished, th ' cost Wil;
11ttle less than 835.00 per acre, which is a reasondble;pric |
for a first class system. -

~

Extension.

There is a further extensioﬁ of the work which can be
done, That is, to build some kind of a diversion dam in the
stream at the head of the Hubbell Ditch and place headgates .' ﬁ ?' - ]

there for the purpose of diverting flood waters which may come 7 }

down in excess of the amount diverted into the reservoir, or : -,

when it is carrying too much gilt for storage.
At the head of this ditch there is no bedrock within rea-

L sonable distance, and it is probable that a rock-fill orib,

resting on plles, with a good apron, or a rock and brush;gam are

the only ones worth considering for the present. After & large

area is put under cultivation and the value of the water is

greater, it might be worth while to put in a dam of the type ex-

Ploited by the Ambursen Hydraulic Co., the hollow concrete dam,

No plans or estimaves have been made of this.

CV-6417-201 | o NNO007739



the ﬁret oost of euoh a plant hae not been taken into coneider-

. _ation. aa I had no prioee on the maoh:lnery. The ocost ueed on

The 20% added fnr contingenoiec e.nd engineering ‘ghould be
T

enough %o osre for auoh iteme however, when the ealvag, Value

,;:ia conei&ered et the end. of the work.

'he eurveys phow a slightly amaner area. of land

.conclusione.

within a ehort distanoe of the reaervoir than was contemplated

and the estimates are Bomewhat higher than was reported by Mr.

Hubbell as the finding of his enginee‘r; but” the work is the best
that can be devised, end the difference in the quality of the
[ ._V;; work and the structures will largely account for the difference.

The resulting cost of ',35 per acre for storage and divereion :

is reasonable, and in view of the shortage of water on the on-
tire Navejo Reservation, and its value when developed, I ocon-
gider that the pro:}‘ect is of sufficient merit to warrant ocon-
struction.

Very respectfully,

\—

Superintendent of Irrigation.

TRVIR T ST T AT R g R s £ 10 e e oy

CV-6417-201

) 'Purchase of Machinery, It will be necessary to purchase and
, .( 'install & portable rock crusher, with vower, to furnish the drec-
ken' rock for the slopes of the dyke. ) In mgking ny estimates

the ‘broken stone ie e.bout the coet of produo:lng and heuling ib. o
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. T BANADO. _
Ir'ab'bleufl‘bf, Réqéh‘oir Capacities.
. : ¢ '.‘:‘  'i“. - .,“‘v ‘ I:‘; ‘ | | |
o .. . =7 Tapecities in more feet., .
" : Contour, o Aress. - Between Contours. Total., ~~ -.°"
,  .Original lake g . 96,8

468,3
490

? 492
i 494
‘ 496
. 498
: 500
.- 502

504
606

96.8
181,38
218,
240.8
26l.

281.9 :

306, i,
363.6

201.6
321 .7
399,

458,8
501 .8
542,

587.9
6398
687.4

298,.4

620,1
1019.4
1478.2
1980,
2622,9
3110.8
3760.6
4438.0

CV-6417-201
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