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August 85, 1937

M. Ao Lo Tathen, Mrector of Irrigation,
Uo So Ipdian Irrigation Service,
Washington, D, 0,
Subjects Ingpection of Nawajo Irrigution Projeata,
Doar Mr, \?uthgnt '

Refercuce is made to your ineructlons 1a ledter of April 23vd amd
te)sgram of May 26th, I visited the Navajo countzy Jums 5th te 8tk,
in lulwe, and again from July Tth to 22nd, I vidted a large nader of
thy projects in company with Chief Znglneer Fife, Fimin Brown, Nervey
n”m, nd H'CQ Pongrs, .

The meeting with Sloan of the Dsclammtion Service sad the reprasan-
tatives of the S5San Jusn Valley farmors at Shiprook, scheduled for the
7th, was postponed until the Sth, during shioch time Nr, Firmin Brown and
I visited Captain Tom Dn on tha Hthe ¥heatfielde, lukalchuks, Rowid
Rook, Roak Point, Shiprock and Hruitland on the 7ih and 8the On the 8th
I learned that tha msetinz had been pomtponed imdefimitely se lefé fallup
for Wasnington that evening, After returning from ¥ashinghom ox the
visits wore made to latural Uridge Damaito on Blaock Cree), Gunmds Scoendary
Stowge Dam andOanado Project on the 7th; o t3o v Dereblio Dan and Tuba |
City on the Bthy Lower Moencepl snd Cow Springe on the Oth, Ve attempted
to go to Ksyentsz, but heavy storms ferced our retam %o Gallup by way of
Pezetaff, On the 12th ve visl ted Eastern Havajo with Yife, Browm, and .
Sam Vood, Saw Mariana Lake, Juan's Laks, and Caswesra lakos, On the 134h
wont with Fife, Brows, and Powers to Sawaill, Chin Igo, Csnyon Dadhelly '
Damsite, aud on to Greesewoods On the 1hth we vistted Imkuickoke, the
new Toaoto Diversion Dam and two posaible dameiics im tlw lakelehnku Mown
tains at the head of Tosoto Canyon, also the aew Hed lake arch zwacnry dm,
The 15th and 16th waro spent among the Puslios, On the 17¢h At Fife Byown,
and Bentley went to Xin Lo Chee and Klmgetoh, The 18th sxd 19%h ware aspeat
on Southern Ute, On the 20th to 22nd Alscucesd proga with Brom in the
office, .

The atove schedule 1s givan to indicate the Serritery covered, Only
the outstanding foatures which are of further interest will de &ecaseed
here,
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: The attached photograph shows arosion of the Zrawvsl
blatket on the 331 upstream slope of the dam, Gravel was used in the ab-
sence of hoavisr rock, Ths blanket is about two feet thick, It svems ineve
41tadle that larze rook muot be used to properly protect thy dam from wave
sotion, However, ths danger is not imaediste and in the abeence of suffi-
eclent funies temporary protection can bo provided by one ¢r more linss of
woven wire femning placed at the lower edgs of each beasch, either junipar
or steel poats could bo used, with a light galvaniged wire mash supourted
by a strand of guy wire at the top of the posts and furned upstream in ths
shape of an "LY,

" Thare is some secpage bolow the dam which .d2es not appear to be seri-
ous, I auggent that thers should be & routine inspection of thia dam for
the next couple of years; especially when the water level 4s at the higher
slevation,

rage This iz an earth £i11 dam approximtely 26
feob high completed ns=r the end of the fisoal year 1937 on the site of an
older dam about 14 feet high, which was apparently duilt without eonsolide-
tion of the materisls, The 0ld dam was used as the upstream toe 0f the now
dan, shich was sprinkled and rolled, At the time of my visit on June Tth
water had been oarried at an elevatio. sbowt elght faet below the top, Wms
had receded to sbout 10 feei. Ths material is apparantly not vell suitsd
to the construction of this iype of dam, boing mostly of very fine sand.
There was serious saturation of the lorer toe, whiach had yeashed a poing
approximataly five feot in height andths ground below the dam for a conside
erable distance was very wet, Upon my suggestion tost pipes wore suak %e
show the path of percolation and the line of saturation, The water level
was soon thareafter dram down for irrigzation of eoms of tho now land undor
this projeact, The upatream slope wag pavad with large thin sladbe of ek
withont emy gravel underneath and wave action has made & very flat beaeh,
with a consequent dis, lncemont of much of the rip-rap., Settlement of the
dam whers the 0ld dam wa3 the higheat has ocaused soms serious oragks through
the now dam, but tlizuse have been puddled and theve may be no serisus vesull,
A8 %0 rwmedy for these defects I suggest the sxsavation of a shallow tremsh
three or four feot deep along the lowor toe of the dam. The Dlanketing ef
the lowsr tos, including the bottom of the trench and oxiending %o within
& or 10 Teet of the top level of the dam vith good gravel to a depth nf md
loast three feet at the bottom tapered to one foot at the top, on whieh
should bs placed a henvy blanket of rock, filling the trench to a &opth of
six or oight feet at the bottom tapered to two fest at the upper edge of
the gravel. This w1l serve to hold down the toe ad proveat sloughing,
The shallow trench will serve as a drain for the water which seeps Shryough,
Tha dimensions are for the maximum section md may be tapsred to tha Wth
ends of the dam, In regard to the .ip-rap I see no altermative tmi to strip
1t back ami blanket with at least a foot of good gravel, after which the
rip-rap thould be replaced, It will probably be nscessary %o anchor the
rip-rap by building headers of hsavier stoue well anchored into the bdace
of the dzm at intervals of say ten to 15 fest up and dovm the slope, I do not
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beliove the percolation itself will be serious if slovghing oan be prevented
on the downsiream slopse Ths region of settlemant and oxaacks should be care-
fully watched and pressure puddling should be resorted to 4f furthsr omecks
aro noticed. Thens maiters were discussod with Np, Browan and Mr, Fife.

« This is a maw cantilever typs conorete diveraion dem
where a flood washed out the embaniment at one end just before completion
as the close of tha year, Tho structurc at the time of my visit had besn
back-Tilled and was practically complete. I% appears that additional ripe
rap or wing protectisn will have to be provided on both lower winge and
perhaps on the right upper wing, It is belleved that under the ciroumdtanw
ces the comrsete wing walls which are founded on solid yock should have
bean congiderably longer, I also suggestied that in order to preveni damage
fron freezing tua rectangular straight yided stilling pools at the lower
toe should have holes drilled through the lower wall to prevent water from
stanfng in thew, An axoellent job of concrote work was segured as evie
denosd by the ap.earance and by the fact thnt the outlet caonduit showed no
sizns of failurs after 4t was completely wndermined ty the washing away of
the emuankment,.

Igwer Moengoni. This project originali, intended te consiss of an
arch dar. and an intaks structure has practiocally bsen vretuilt since the
August fiosod dariged the right annroach and insalke, The aroh still stands,
but ths erest ins Leen oarried nearly double the distance toward the rizht
and & large amount of vaving of ‘he rotten rock slopes bac bLeen done to
protect the structurs. It appsars to be in quidy Jo0d omdition now,

This project ocrcngsioned comnent becanss it 4s one of ‘he few which for
gome reason havenot siown any devslopment of land under WRem.I mention &t
becmso thare ara a few such projects vhich soem to have heen oconceived

in ¢ood faith, carried cut, and are now available, but have not been uti-
lized to any considerable extent, BSush are Lower Mosucepi, Cssamivn, Jusn's
Leke, and lMariana Lare, Comparison of the total area undsy comgtructed
works with tus area actually cultivated apd irrigated, wonld probably siow
entirely too much land wnder existing projects not in use to de a good
recommendation for constructing additional projects. I mention this not
because this is a condit ion paculiar to the Navajo Reservation, but becsuse
I belleve this gap should be closed as soon ap possidble, ospacially whare
the nesd for subsistence crops is 50 great and where tia resources ef gosA
land and watar supply are comparatively limited,

Marians faks, Tbis is the plage whors an auxiliary dam %6 the —a.&n
storage dam was bullti acroes a narrow valley, with a narrow deey cud
through shale betwoen thems Apparently, the fleode in the oms.ler valley
have heen sufficient to £1ll up a part of the storage with ¢:i' and the
low earth dam has been overtopped for nearly its emntire langth without,
howover, causing a complete break, Apparently this dam should wither de
built .highsr or the rock cut ghould be snlarged, probabdly ho'a, On the
other hand thare is wery 1ittle irrigation in evidance unde: this preject,
and any creat sxpense in meking the repair would not sesm ju. tifiadle,

fﬁ. W, “____‘2006
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Juan's lake, This is & large siszed lske fed from Kimencla Creck, with
an suxiliary den scross (he creok:. The possibilitios here seen great, ale
though dovelopment has just ssarted, Howsver; the north exd of the dam
aaross Ximenola Wash and the epilluwsy have seitled abeout a foot, although
wator hag nover flowed through the eplilwey, Thiu dam is a loxg earth dyke
across & flat valley and the apillway 4s in earth, So for the diversion of
sator into Juan's lske has talkan the entire fle~ of Kimewla Creek, bus
ahould an extraordimary flood oscur it would most cextainly erede the spilie
way and cut a chanrel back into ihe oreek, whish below the dam emaists of
a great gorge whioch is cut back from tra Charoo Canyon. It is probable that
this could e prutected by paving the epillway with rock and earrying tha
fln0d channel sufficliently far beiuw the dan 8o that 4t wuld not smdenger
it daring the first flood perind after which additional protectivs work
wuld probebly ba neceasary,

Copampra, At this place & lake has been formsd by coustruction of a
long low sorth embankuent with a apillway through it right atutment, This
spiliway 15 in soft shale with soveral thin layers of sandstone, This bas
besn badly oroded and anothwr flood 15 likely to out 4t back i.to the Yesem
woilr, thae diverting the entire strean and endangering the dam, ZExponsive
rocore sruction work willi be neosesary, if this project is to bs protected,
Thore is considarabls good land under the mservoir, but asyet no develop-
mant has talken place,

A soncrete divereslon dem was recently completed here wxley
2.0.¥. Reaant floods have begun to erode the channel below the dam amd
since the apron 4s “ery narrow it is believed that it should be oxtended
eight or ten feat with a g0od cut-off wall ad the lower odge pProvidsd
with n dentatel ahdl which wlll discharge ths 1'loods in such & mapmer that
the mterial will be deposited arainet the cut-off wall rather than gub
away,

« This project ir in Utah, Ons oconcrete heading amd
and naw main canal were constructed last year, Recent floeds have ou% the
river channal about wlx inches below tha gmde of the canal and a diversion
structure of some so7t seoems t0 Do inliented, It is suggested that a 1line
of stgel raily be driven acrose the channel, which {s spprexisately 200

font wide, to form & lovw diversion welr. It is bDalieved that dixiy %0 seventy-

five pound rails approximately 12530 feet long shculd de Arivon abeus eight
foot apars, that a cadble do strung through holes near the tops of the rails
to tie them togethsr, These rails should not extend nore than two to thyee
Teat above ths botiom of the emnal and with the accumlation of drift thay
will probably hold the river bed to an elewation high enouzh to divers a
g00d hoad of watar, They should ba well anchored into both banks, the end
rails being mised two or three feut above tho olevation at the oenter,
Large floods will sweep on by without damaging the ralls and the placing

of a small ameunt of brush with the butts resting on the osbles will serve
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to complete diversion during low flows,

« On this projact considerable diffisculsy is experienced
with silt entering the haad gates and choking the canal above e sluloe-
way, In tiis oconnection reference iz mmde to my letter of July 3rd, 1936,
in which mggestionn ware nade to improve this condition. The first was
to improve ths alulceway by construct ing a vertioal wall in fyont of the
hesd gates to give a skimning effect and t0 avoid c'mrp disturbance of
the zater as 4t enters the onanal. The second step ia the contrastion of
the upper portion of the canal to size vhich with its graie will give tiw
rso0ssary cap:city with resultant higher veloocitiss te prevemt the deposi-
tior. of silt near ths head of the canal. I aleso bdelieve it will be nooes-
eary eventually to line the entire section of ¢ganal from the intake to the
sluiceway in order to carry the silt ‘hrough the ganal and sluigeway into
the river, Additional work mast aleo be done on ths diversion dam both
to replace wmaterial taken out of the orest by floods anl to extend She
dam into the right abutment, ]

I believe this concluies the remarks which I wish to make en improve-
ment.s, but it would be unfair to conalude without referring te some < the
good features of shich I saw many on my $rip.

Generslly speaking, sowe excsllent conatruction work and especially
concrete work 4o belns done where n v -~ -t has bean in progress, A$ Reck
Point soms axcellent crops are boing .-lsed on nevw land under the Roek
Point Project, At Fruitland sonme good wheat grops were raised on a small

acreage vt the uppor end of the projeot, At Round Rook some very oxcele
lent subjuzation was being carried on with scuipment and opsraters secured
fron Sacaton, At Moantezuua Creek a new headgats and sanal are so located
that ex~sllent results should be secured anl good c¥ops wore belng ralsed
under this project, At Red Rock an excellent wmgzonry arch dam about 35
foet in height waa const ructed in a narrow gorge where 72 acre feet of
water oan bs stored and the reservoir filled several times each season.

A number of trmots of newly developsd land have been put undex caltiveiion
by the Indians this ysar with exsellent results.

I wish to expiess my appreciation of the courtesiscs shown ms by Supsr.
intenden$ Fryer, Chief Engineer Fife, Mr, Firmin Brown, who is {n (harge
of Irrigation, and by Mr. H.C, Fowers; in oharge of X,C,¥, work, .

I would 11ice to call attention to tho large number of irrigation posci-
bilitier o the Nevajo Reservatiou and to occrrect what I believe to de a
misconception of the opportunities for extending irrization wosk on this
vegorvation, There are msny placos whers thare is avallable iand and where
water can be developed even though at considerable cost, which weuld i{ne

creaes the Navajoes' opportunities for rsising a large amount of additional
su. Jiet ence crops.
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Ths following photographs are at tacheds

¥oo 1 - Navajo Central Agenoy, Busingss District,
2 « Havajo Contral Agenoy, Rpsidence Distd eot.
i- Red Lake Diversion Jlanm, v ~
= Tosoto Diversion Dan, S
2. Captain Tom Storage Dam,
« Hed Rock Storage Dan,
7~ Fruitland Diversion Meir and Headgates.
8 - Prieste’ Duem, atop lMount Zakaichuka,.
9 « Natuml dridge,
10 « Diversion Damsite on Chin lse Wash,
11 « First wheat crop on Rock Point Project,
12 « Hock Point rras which trading post and irrigation projcet
ware namsd,

Yours very truly,

RVO/xk Herbert ¥V, Cletts
gc! Supt, Fryer, Assistant Director
i
¢

F.w._- 2009
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Xavajo Central Agsnoy 7/21/37
bugineus Dlstrict

Kavajo Csntral Agsncy 7/21/37

Resldence Distriocd

F.W.
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Recently Hobuilt

" Tosoto Diversion Dam 1/14/31
Built by B, (o He
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Gapt. Tom Storage Dam 6/5/37 - .
Showing erosion of gravel riprap

Red Rock Storage Dam 7/14/37
Rock Masonry T2 Ac, Ft, Oapacity
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Fruiblands Divorsion weiv  6/8[37
aud Hendgates after rirst
gerconls floods

Sriests Dam atop Mb. W&. TAN/37

Note liewn log outlet made with
areh cover,

F.W. 2013
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Natural Bridge near Navajo Ageucy. 7/ 7/ 37 |
U5t gpan

Diverasion Dam site on Chin Les Wash 7/13,’37
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Mreb Thent Opop on losl Point Project.  6/7/37

"Roek Foint" Pror which tio Tpading Post 6/1/31
and Ierl ation Projoot were named,
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