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pipe, until in several casaes tﬁo pipe was entirely fillsd up.
RIC, Ro. 3. —

The entire month was spent on an well 343, the woll baing 120 faot
deap. The water stands 10 feet desap in the wall, but as the well has
not been pumped out nor quite completed, the quantity that will be
avallable 1s not known, bhut the drilier th.inka that a zo0d well will
be dcvolépad at that point.

RIfl Ho. 4. _

During the month well Ko, 435 was drilled 75 féat. deep, and a
good well developed, wind mill wap erectsd and 100 gallons por hour
wag developed. The rip was then moved ten miles north, and at the end
of the month 80 feet ha:! besn drilled on well 435,

USDZRGROUND WATSR DRVELOPURNY, Navajo and Ropi.

During the month Poreman Yomack bullt stone foundatlions for tanis

at wells 321 and 322, setling stesl tanks at each place and connocting
thom with the wells and with a strinr of troughs. The general renair
and upkeep of wells and wind mills on the Hopl Reservations wans also

done,

PURBIAO ’»X'l?lLL PRILLIEG,
%ell drilling outfit Ho. 5 reporta that the hand dug well Ko,
527 at Enainal was ocompleted by finishing the excavation of the
l chamber at the battom of the well, which {s 5} by B feet. This chamber
wag oosred over at 22 feet from surface of tbe pround, and well ces-
ing placed from the surface into the water. Tha waell was than filled

up t prevent any £ilth or animals getiing into it. A alx foot br

soven foot, gzalvanized iron tank was ereated on a eoncrats foundation

and & tan foot wind mill on a 40 foot tower sst up.

USPRI000804
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in ~omplicnce ith rour resv st “hen hore ot
Vesesloro,I submit & deaer'ption of the conotruction o”f
the livewzion drm sewcna the _oencopi  esh, t Tubs, rirono.
“he dam iz located sbeoutl three miles south of
the school =t Tuba,zn? the vater i3 carried by & ditkh
three quatters of & mile "'n length to the scho~l
about CZ2 ecres of Tndian len8s below.he farm uses the
weter for eight hours during the 4:ymani the Indians use it
the rest of the time.lrom vhat I can find out,it was azreed
vhen tha Aitch was constricted that the Indicne chonld moin-
tein the &iterh in retiurn Tor the use of the water.I 10 not
thinir thet this has eve» been enlorced,ss the ditch is n a

‘L'c‘.l.e-

- - " -
very bad i

Tien I arrived ot Tube in lMerch,1914,the 3div-—sion
dem conesisted of & rectangunar cross secti~n of lonse rock,

fram 15 +o 14 fTee

<t
1
=
i
p 2
ot
o2
4]
o
u
)
)
O
i3
'_l
ct
o
1
h
5
]
ot
[
=3
B
1.4
v
ct
o
-

covered with & ceymade of 6 “uches of concrete.itont 40 fret
of this in the centre had been - ached out,and there oz g
terporary brush dam filling the gap.The crest of the ol Aar
wes ocn the zome eleveticn o the floor of the headgute,nec-
scsiteting an ecrth dike zbout £ feet high to get the water
into the ditch.

4t the sounth end there wos en shriment of ino:ze

a . :r\-'

‘N ) B
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oo e: bending inte the tanlts I the wrsh,which viere from

10 to 1% feet righ here,and ot the nerth end there 7.0 ¢

masonry well extending from the gete orenings unciresm sboul

o2 feet,end dovmstremm to the lower edge of the Aem.

“he bedrcel at the damsite is & very sofi/shmle

vhich becomed soft es clay vhen in contsct with viter.Zt &c
the aisintezration of this shale on the domsirerm zide of

the dcm,under the ercsive action of Tlcod vwaters rouring o er

the dsm thet csused the portfbn of the o0li dam to wash cut.
“he ne dsm wes desisned to overcome this difficulty

of dovmsireem erosion by excevating ‘n fromt of the 0ld drnm

end rlacins & water cushion,” feet derp end 16 feet wide

=ith the do natresm helf slopéng uywards to the Bed of the

wash, to provide : 7100l where the ater frcom the crest co 1d

'

be somewhat stilled before it came in contect with the roch
of the floor of the wngh.The crest was reised 2.2'" above the
fioor of +the headgete,with the erception of 247 directly “n
fron of the getes,which was left &s & sluiceway, to obviate
RIEEIAEXAN replacing the old carth dyre efter every flood.

The old dam was 175 feet lons betreen abutments,

in-

-
sl
n
i
N
o
o

the Tlen being on the arc of & cirele.This length ves
crecsed to 150 feet,and it was put in with un angle of stout
30 degrees 60 Ffeet from the gntes,as i$ would have incresser
the co % unnecesserily to have straightened itn outentirely.
The mesonry wall &t the geat-3 v&as cerried °5 feet

Aovns-ream,anda rirrarred waell put in for ebout 37 £eet
further,and on the south side & masonry ¥ing wall wes built
c5 feet downsiream and the same distence upstream.Both &lls
grtes on

wewg carried ur to the elevation of the tor of the

-

USPRI000806
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matrean oide,gbout 7.5 fest sbove the crest of the dem,
end s_omed “owmsteram ith s drop of ©.0 feet for the
fivrst 16 feet,and thern cerried out HEXXY hori ecntel,with =

buttress ot 45 efrees ot thicr ends.The Adar should rass

]

a flond of over 12070 ~econd Teet hefore the wwing wells are

overtorred.

The comfornasicn of the bed of the w.gh downsireamn

fpom the Aem is auek thaet there will elvayrs be &t le~st thres
feet of weter in the water cushion vhen there id no wveter
flowing over the cwest of the dam,and the 2love of the ctream
ig s0 slirht th&t Auring flood there will bef & creater derth
of becrvater.In front of the ~ater cush’on s & toe well
evtending 4 feet Below the bed of the wesh,t~ vmevent the wete
from cutting back nder the water cushion.end there &re weep

holes in the front wall of the dam to obviate any urlift

mHESRERNR

that might occur from seeying waters.

"he san? crA cravel used in ming the concrete,

wrich wes & 1:27:5 mixture,was obtained on ton of & smell

moge about one helf mile from the Adcmoite.”here IS no rood

me erial in the covntry,but this was the cleenest to be o nd

.. znd of &s good quality &s any.The sand wes very fine nwnifrrm
riined,snd the prevel was hard sandcotone.lt mede & very aond

9

tough concrete for mess work tho,as I found when I attemrtesd

.! to bwes¥ up seversl darge pieces of it that had been ov-rturne
by floods.The roc for ~he asonry and dry wall —as telen
{ﬂl from the bed of the wash,vhere it had washed out of rrevinus
)

irms. 't wes & very dense limestone or dolomite.I used rieces
of sbout 6 inches *n Aismeterss "fillers”in the concrete

fllt where the thicl-ness of the work would wa~rent it.

» .

USPRI000807
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Due tc *he fact *hatthere was no rlace

A

-

the waters frox any Fflood that haprened to coms down,all cZ

!
-

+he sand XEZX,gravel and rock had to be slored uy on tre

tarks of thewahh.This necessitated from one o two extra

handlings of all of this material,and increased the Cos<s
considsrable.Had labor conditions been ncre certain,is

would have been peesilble to have brot most of the sand ana JriX¥
gravel directly %o the mixing beard,but the teams and nen
usuallv had *to be used when +he Indians took the noticn %o

work,and cculd net be dspended upon,.

"he rainfall in the vicinity of Tuba iz usually very

E . . . .‘ EA .‘ .I

nches per vear.Ths rainy season

o
.

ligkt,averaging about

(u

commences the first wesk in July,znd is usuallr cver in

=

¢
i

the latter part of August.The rains are itcrrental in char-

Yy

acter,and consequentl- the ruwff is very larze.When the

tw xnected that thre dan

[

18

()
(U]

work on the dam was commenced,
would be completed before %he firs® of July,leaving a small
rargin of safgty in case of fliocds.

During the first week of June,when 1 had started

rouring the concrete in the floor of the water cusiion,we
had a storm,and a flocod overtopped the cofferdam,and filled
the oren excavaticn,which was ready to recelve the concreie
with silt and mud.The Iniians immediatel¥ quit work,and 1t
was about three weeks before 1 had the silt remecved,and was
pcuring concrete again.Cn the third of July another flood
canme down,and‘as usual,most of the Indians quit work,and

beofre 1 could get another vrew %ogether,we had & third flcod

and after this they came down at the rate of two or three a

USPRI000808
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week during the mon+h cf culyr.Ther have been keering recorig

.i ﬁ&‘ e

. cf tre rainfall at T ba feor the last eight vears,and the

rreciritaticn For Julw,1814,was over two and cne half 4imes the

axinun recozded o das

*

.

After installing a sandbox and was* evay in the ditch

about 150C feet below the gas

w

—

8,1 left for my annual leave,

as there was no Possibility of continuing *he work én tre

t..e

Jam with the wash in floed staze several tlres a week.lavor

was also very hard *c £et,as *he Indians were naving their

"sings"and it was impossible +to £et teams,on¥ acccunt of

lack ¢f feed.

1 returned from ny lsave the riddle of Septerber,and

»

commenced clearing up the work,intending to corplete one

N
-
I3

half of the dam,and *hen pass any rossible flood over it and

s

complete the other half.Cn Cctober €th,after a storm,we had
the werst flood of the year, the water ri i to within two
and one half feet of the tor of the headgate wall,and refilling
the excavation tha% 1 had cleared of silt from *le previcus
fioods,andwas rcuring concrete into.
The floods in the #oencopi wash carry from 70 %o 80%
of silt,and Whep flocd water enters an excavation,it lsaves
it nearly full of silt,and *his silt never becomes hard enough
to bear the wgight of.a team,making it very difficult to re—r

riove.

C)

iad.

From the 2nalgsis of the cost data on the twork which

e
ne
=t
m
mi
n
m
sl
-
-

1 sent in %o vou a shert while ago,¥ou will see that the

Jry
4

floods increased the WEFK co 4 of the work about & 3000,and

it is rrobable that indirec ctly it amounted to more than this .

.

USPRI000809
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on account of the disorganizing effect uron the whole work.,

1% was very unfortunate that we undertook %o cons*-uct

P

the dam in an unuaual year,for,from the rainfall records and

ocal information,there would have been ono trouble from
after

July and/the

1—4

middle of

ot e

floods in an averaze vear before the

fisst of Septsmber.

Respectfully yours,

@w\.«x—-—c«;ﬂ L PP @'c-";"b“

stant EInginser.
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