|
) g
. B,
! M N -
H
b !
lar
) b.
g
B
D
A
'v-
i (8
i
i
!
)
:..':;
. 2
[ ] b 7,
~Saad

CV-6417-201

the damsite and mnasuring the flow in Laguna Creek, fromﬁfhe

- | Mescalero,N.M.,Dac.5,1914,
Mr.H'F Robinson;_}
Supt.of Irrigation, J{ega;

'Aibuqierque_n M.,“

Dear 8t
m&iﬂnveetigations in regard to a’ diversion dam and diteh at
Marsh‘PassHWestern Navano Heservation Arizona, ﬁf;f Zggu:-e"
' lgleft Tuba November 14 arriving at ‘Mareh Paee theﬁ
evening of November 16 and spent two dnd one half days there,
arriving in Albuquerque November 27.While there,l.spent a day
and avhalf_in looking over the project and looking up available
material for construction,and one day in runntng a line of
levels over ‘he probable line of the ditch, taking rrofiles of

whih
water will be obtained.

A boarding school with a capacity of 60 children hase
just been established there,and opened this year for the first
time with 25 children.The 1Indians in the vicinity seem to be
very appreclatlive of any efforts made in their behald,and are
anxious to raise crops,as is seen from the way in which ‘.Ley
take advantage of every small epring and seep,using every bit
of water that they can develop to,ttttgate a small field or
orchard.They have had very little contact with white men,and
there are no returned students among them.

The school is €0 mil~s from Tuba,;150 miles from GalXy

lup,and about 130 miles from Farmington.The clevation is

1 have the honor 1oweubmit the followihg report onjﬁfii&:
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around 6000 feet,2nd the annual rainfall is about 7 or 8

inches.
lrrigabbe There is from 100 to 157 acres of good land
around
Land XK an old lake bsed about one and one half

miles west of the eehool and jast to the north and east of the
school +here is any amount of good land. The soil 18 an adobe,f.,
tho not very haavy,and some of thai¥® near the school is red

sandy soil.db' : S
Laguna o The water supply'will be derived from Laguna. o

Crask: Creek, which flows to the morth of the school.

The Creek rises about 15 miles above the damsite,and the

upper portion of its watershed is vcry rocky,so that it rises

to flood stage with almost every rain.Mr.Robertson, the school

tfarmer informe me that, during floods,which are very frequent

during the summer, the water carries as much silt as the Moen-

copi Wash and 1 have found up to 75-80 p of silt in fhe latter
s tM‘WV(M—[Z. D el toroe ek, ACW‘«W(

stream during floods. o st tnl 7 / v 2
A-LC * MCA ce 3 .j&“"« - /‘) .J”(‘l *{ et

At the time that 1 visited the ,reek 1 maae some

v ey

rough measurements of the flow.ln the middle of the morning

the flow was about 4 second feet,and by noon it had increased

to 6 second Teet.This was probably due to the melting ice.
Mr.Robertson states that this is about as low as the ‘resk ever
gets.The water was of a reddish color,and 1 found about 5 % of
5ilt in it.As there will be considerable ronded water aboxe the, o

DAl W

diversion dam,this silt will in a larme measure ssttle before ?”(7-

gl dait
entgring the ditch,and what did enter would do no harm,with f T

C‘,I ,'{44) <

up the reservoir of which lneeld

hal

the rossible exception of cloesing

1 will speak of below,
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Diversicn The site for the diversion dam lies about
Damsite. three miles to the west of the school.At thisyfﬁﬁzi

/;w

point the banks of the Creek are lowered,and there id a rldgeeézz
of sand rock which extends across the bed of the Creek. Aboveii::T
and below this site the Creek has cut thru the earth in a ;av;f?ﬂwc
ine ranging from 10. to 75 feet in depth,making this point
about the only possible point of diversion.The Creek makes a
rlght angled bend at this'point and the ditch would head on the
1nside of the curve,the ‘dam being placed on the downstream Bide
ofmthe~bend,Plate lvgives a profile of the damsite. B
Ditch ~ Fr From.the diversion dam the ditch will“run on
the right hand side,looking downstream,of the fNreek for about
a mile'thfu gently sloﬁing ground.There will be about 700-S00
feet of cutting thru sandstone,and several small gullies which
may have to be flumed.At this point it will have to go thru a

ridge about half a mile long from whence it will drop into the

lake bed o which 1 spoke above.

Reservoixr This lake bed is baout 3500-4000 feet long,and
Site. not quite as wide.After a heavy rain Mr.Robert-

son says that there is a foot or so of water in it.Just beyond
the lake bed there is a ridge © feet high,thru which a cut
1500 feet long could be made,and the water turned intc a dry
wash and taken out on the lands nsar tre school.The soil in
this lake bed is the sams as the rest of the country,and if it
were not used as a reservoir site,it would make good farming XX
land,tho some provision would have to be made for carrying off

the water wrich cdvers 1t after a stocrn.

CV-6417-201
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depth of the cut thru the ridge mentioned above,the higher

rrnion oONE sy -y
YIRS \ i '. ""’ -an¢o s
LR .. - s . hd Arann wachddire s o

_4<
Ry placing a gate in the cut thru the ridge below )
the lake bed, with a depth of 7 or 8 feet 1t should store ovefgl
1000 acre feet of water,and there would still be from 80 to
160 adies of irrigable land above the water line.This land ,glq

could be given to the lndlans and the school farm aituated

right at the school | | | | - \\;\
1 do not know how many times the reservo*rcould be :Fgwi

filled daring the year,for the - flood waters contain so much xx

iy
silt that they would not be available,and the evaporation from 6 f

the 1arge area of Wwater su*face would be considerable.However, i

as it would cost practically nothing to develop it for usse ae
a reservoir,and there is plenty of good land near the school g

1 should consider it as being a geed proposition.

.

Diversion Cwing to the high-cost of Bement.due to the
Dau. . long haul from the railroad,and the lack of

good.material for aggregate,the most economical type of dam
to. install would be a crib dam,made of logs and filled with
loose rock.From what measurements 1 could get of the high
water marks,and slope of the stream,1 should estimate that

a flood flow of 7000 second feet would have to be taken care
of.A dam with a crest leagth of 150 feet would pass this water
with a depth of about 7 feet.A shorter crest langth than this
would make the abutments too high,and might cause considerable

grosion off the downstream side,while it would not be practical

to make the crest any longer,on account of the shape of the FIX

slte,and probable increased cost.

Tr.e height of the diversion dam will depend on the
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the dam the less the cut.Relow are given some of the elevations >
. | E=0
which 1 took while at the damsite. | i
=
Location Elevation =
. H ;!
Bench Mark on top of bank at damsite 100.0 zﬂa%
- ' Bottom of Laguna Creek | o - 84.8 _ -;g,?f
i Top of rock on south side of damsite ‘ o1.6 ~ - P
}? _ Top of rock on north side of damsite ~ 89.4 S
- “Hiéh'ﬁater ma rk | about | 95.0 ‘i‘fi
;% :Elevation of water surface 400* upstream 86.15 »
;if Elevation of water surface at damsite 85.381 '”jiié
| 'Elevation of water surface 500' downstream  83.17 |
9  Ground surface-4200! from damsite-beginning |
- of first ridge . 92.6 &
}E: Ground surface-5100' from damsite-top of 3
o first ridpe 103.7
gﬁA Bdge of visible water line of old lake bed- [; s
! 7 93%00' from damsite® » 90.7 . . b
3 Pottom'of old lake bed £9.0 = L
B i ot A b
jg Tor of second ridge-between old lake bed and !i " .Jv‘
i dry wash-12500' from damsite $9.2 = [ [
k| 1". 3 .
3 Probable end of ditch to bring water thru E
14 ridge into dry wash-1330C' from damsite 43 .
ii 1 hage made sstimates on two dams,with crest elev- }E .
3 ations of 97.0 and 101.0,heights 12' and 16' respectively, '
;j to show the relation between the height of dam and depth of
A , :
i cut thru the first ridge.q have asmumed a log crib dam,12'
%~ in width, the back sheeted with 3"x 12" timber,and the top

covered with the same.The crest lemgth is to be 150',and the

top of the abuipents to be 8' hégher than the crestThey are

i T VRO T
N R P o i TR EL

to trapezoiddl in plan,12'thick with wing walls of 3"x 13"
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timber backed up with cribbihg,and an earth f£ill extending

up the back to the hill,riprapped on the upstream side.Trans¥&x¥
versa logs are to be placed every G'fhru the length of the |
dam.A sluiceway 18' wide should be left in the top of the dam
next:thé,headgaté,to keep the silt deposited during flood
stagggﬂf;om filling up in front'of'fhe headgéte.Thé flobrVOf
thiéxsiﬁiceway should be at the'same'elévation as the flodrvoff_
the. headgate,or lower if possible. ﬁ

A ditch 3' on the bottém with 13:1 side slopes and s otec

a grade of 0.0005. will carry about 6 second feet with a dept ‘W‘“’” “‘;.,,.
LA aé,c .al«b ’
of Water of 1 foot.This will about all the water that Willau(um“'&“
clef ,.,,.1...

~ome down the creek during its nommal flow,and as'1 mentlonéd,ﬁiﬂﬂ_

b -

before,its flood flow has so much silt that it will be useless YT
The top of the dam should slope up towards the downs%
stream side,and there should be a water cushion of uribbihg 12'
wide and half the height of the main dam on the downsfream |
slde.l do not think that the rock on the downstream side of
the dam will cut away to any toany extent,as there is a small
falls about CO0O'below the damsite where the water has cutthru
the rock,and the Indians say that they have been in the sams
position for as long as they can remember.Ry the above arrange-
ment,there will be twe drops of from 6 to'8' on the downstrean
side of the dam,depending on the height of dam used.
The bottom logs in the cribbibg will be anchored to
the bedrock by bolts let into the rock and fastened, coming up
thru the logs and EEXKX B¥XXEL having a nut on their top.The
rest of the logs will be fastsned together with drift bolts.1ln

gstimating the number of logs required for the cribbing,l have

ppmr i Tt N DY

B 53 1HOMY IWVNOILVN 3HL LV G3NQO0N3Y

)
St iaaia £t ba o icr Sy b s R R R G A S A

ATt alen e Tk
RIS It erion

3¢
ey e S TN

NNO007829



. s e .
. A . EE e e .

s
\
E
N
3
k
i
K
5
&
T

l A‘

,»:,\'

o 2 : )

i

-

<3

-

o

U »

. R

!

H -

B

3

g

3

3

43

¢

o

¥

K}

ol

1l

§

8

i

b

A

b

4

s

.

'

4

U

‘]

4

R

3

"

b5

54,

by 3

» KB

&7

TRV S e

éssumedthat the logs are dapped so that they are 8"thick.
As from indications it would appear that the bed-

rock is fairly level all the way across,the eartﬁon the axis N

of the dam should be excavaued qll of the way across hoth for |

the dam proper and the water cushion This excavated earth can

MAS3AIHOWY YNOILVN 3H) 1Y 030N00dd3y AN

be placed in the embankmant back of the abutments. :
1 will not submlt a detailed plan of the dam,as it
would have to be changed considerablg when 1% was built for 1. .:
did not have time to make complete investigations and it
might be p0531ble that with a llttle time given to iu,a site_

mbtained by moving the danm @& short ways up or dawnstream wOuld o

1
1
T e

lessen the cost and at the same time make a atronger EIEHEY dam. ‘ g% ‘
Headgate The headgate will be placed just above the dam, ;i&

and s0 that the ditch is taken out at Tignt engles t M= |
Hasteway to the direction of the current.The ¥ront wall [ }
shoﬁld Be carriéd at léast 87 above the crest of the dam.ﬁs o : ;' k 1
the floor will ,pest on earth it should have cutoff walls both ?VAii
in front and in back,and wing walls extending well into the %% % 1

banks.

Just below the headgate the ditch runs thru a ledge

of sandstone,and a wasteway can be put in the ditch here with

very little expense.lt would be advisable to put this wasteway yf -
E b

in,as it wall considerably lessen the danger of the ditch wash- E

ing out during high water when the headpgates are not closed.

Material There are a considerable number of cedar ard
Labor rinon trees ¢n the west of thedaﬁsite,from :
ete. which logs 12 feet in length and ranging from

-

| S—
CV-6417-201
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6"to 13" in thicknews can be obtained with an average haul of

two and one half miles.To the south of the school on top of

a meaa there are a large quantity of spruce timber, from which

logs any length and any thickness can be obtained.They Wlll hav
: the mountain by horses on .
have to be snaked down' the side of/a trail,and hauled ‘to’ the .

damsite.Teams ‘can make two trips a day from hhere and the road

is very good.l would suggest ‘that. the logs be cut” and peeled

in time to 1et them dry out well before they are hauled as this
will considerably 1essen the cost of. hauling.Whlle the 1oga are
drying work can- be carried on building the ditch.

* There is" plenty of sandsténe at the damsite,but as

it would be alternately wet and dried,and there is considerabls

R . et et Er 2, -
S i s iod e I T T e SN - 3 ) oS
AR A AN SR S
ek Lok gl i b e s e AT T i Ko i ar e

oo o i
vhiNE

freezing westher in the winter,l1 do not think that it would
be advisable to use it in the cribs.There is a ledge of very

dense limestone or dolomite occuring in a dwaw about 2 miles fr
from the dam;end'this can bebfaken oﬁt in pieces'runﬁing from~‘;$
6"to 15"in thickness,and would make very good filling for the
cribs.lt is rossible that there could be found a ledge nearsr

to the site with a little prospecting.

Sapd can be found in most of the draws near the dam-
gite.1t is very fine,however,and contains about 5-8 % of dirt.
Mr.Robertson informs me that good concrete gravel can be found
in one of the cancns of the Rlack Mesa,about 3 miles from the

damsite.

Dimension lumber would have %o be obtained either X¥&
from the mills in Flagstaff,where it would cost about & 85.00
rer thousand,delivered,dr rozsibly from the mills on the Fort

CV-6417-201 NNO007831
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Defiance Reservation,where the haul would not be so great.

Mr.Wetherill,the trader at Marsh Pass says that he
paye the Indians § 2.00 per cwt.for freighting from Gallup,and

<
<

$ 1.75 per cwt.from Farmington. The school pays $ 2.50 per cwt.

fro m Flagstaff,tho probably it could be done for less in largef
quantitics. e . oo

..::-::‘-'?:f SIA IHRV '\VNOILYN_ 3HL 1V GB'J\GOBdBB l‘

The :Indians 1in the vicinity have plenty of teams but f' y
have practicallyrno-wagons or scrapers.They are very:anxious td}
wozk ‘for them on issue,and 1f it were possible,l think that. . ,
they wou;d willingly work for such thdngs or for picks,shovels;é  ¢
ox axes.Un1ese they were furnished theee implements ‘before thei'

work commenced, The Government would have to furnish them to

S

the Indians and them turn them over to the school after the (P

work had been completed.Bupt.Runke informed hme that they were B |

going to issue some implements to the lndians this year.
Mr.Robertson tells me that the lndians work for from

21.00 to £ 1.25 per day singlehanded and for § 2.25 to & 2.50

per day with teams,and that they are very good workmen,doing a
full days work.

In the following estimate 1 have shown quantities :
and costs for two dams,one 12' and the 6ther 16'in height.1f 'X
the work on the dam proper is carried on during the time when
there is no danger from ftoods,i.e.,between the middle of
September and the middle of June,l think that the totals will
come within the estimate.

. 3 1t will be seen that the higher ‘dam gives the lesser
a9 ‘;
,i cost,due to the smaller amount of earth excavated from the
;

v g
:, -,—.--v _,_,,,,, o -__. ,“,,,, a.‘o:“"
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ridge betwesn the dam and the old lake bed.

Estimate of cost of construction.
Descripticn

Diver81on dam

1Headgate~Lumber @ $ 9u/M

;Excavation Gates etc.;

;Logs for cribs-@ .70 in place f 3

Dimension lumber @ $ 95/M

. Rock. for cribs & riprap @ $ 8 00
; © " ““per cord

'5Earth embankment at’ ends of dam -
@ .25 per C.Y.

?otal—Diygxgign dam
- Wasteway
Ditch excavation
Rock @ § 1.00 per 7.Y.
Earth @ 7B5 per C:Y.
Cutlet gate in Reservoir

Total for Ditgh

Tools,equi.mens,etc

0 -

5

Engineering~Superintendence, 5 %

~

Q

Contingincies-etc, 10

14000

1=t dam

2200 8 209
LB

e

BB 134¢4‘*

600 . 180

§ 3854

100

200 200
22500 5625

100

¢ 6025

300
210179

509

_1018

$11806

700 .. 490,

1330 16000

A o . . '
. . A A M “u £y iyl -
i SN"“'
e .'oa!- -c»«‘"‘ '3’ 24
v - . . 0

16! dam

Quantity Cost Quantity Cost

*f;és}ii
e

900
1520

ﬁ 5363

100

200 200

12000 3350

100
& 3650
300

& 9313
466
931

£10710

From the above estimate it will be seem that thers

is a diffierence in the cost of the ¥¥o dams,in the favor of the

higher one,of about 10 .

The ahove estimate does not

the placing of

the water on the lang,but this would be done by

take into consideration

'TéOOt »
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-land wera put under cultivation for the school farm,it ﬁA
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~11-
the school or lndians receiving the water.
Assumbhdg that,by the aid of storage, there could be
irrigated betWeen 500 and 600 acres of 1and thia would bring
the cost per acre about ¢ 20, which is very reasonable.'

EAt present there is nothing in the way of a farmat

be ample for some tlme to come,and‘thgirest on'd“be“eageriy ta

taken up by lndians Most ‘of these lndians'have“flocks of'shee
or herds of cattle,and 1f they were given 10 or 15 acres of

land apiece under water, they conld get along very Well.

~

Respectfully yours,
WW- %"\J“‘e’b.

Assistant Engineer.
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