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DEPARTMENT OF THE INTERIOR,

UNITED STATES INDIAN SERVICE,

Fort Defiance, ATiz., -
July 26th,1904. . ..

.4tio Honorable . L
“ the Interior, -
*D.c'- e

T N S B I I T CAt . Cay A

i

gcordance with Department {instruationa of ‘June LBt Ye0aY B
60437 Ind.Div. 1904, I have vislted the Fort ‘Dofiahce Diviaton's o' .
of the Nevajo Reservation, Arigona, for the purpcse ‘of "investigating
the various irrigation projects referred to in the report of
Ssmiel E. Shoemaker, Supervisor of Constructed Ditches, dated

June 14ih,1904. = ‘

. Upon arriving on the grcund I found that Superintendent Perry
was -absent —prssumably on his anrual leave,—— and the agency in
charge of Asslstnnt Superintendent Paquette. I also found
an irrigation engineer, Mr. H. F. Robinson, at the agency, engaged
upon meking surveys, plans and estimates for the improvement of
irrigation on, the Navajo Reservation, the Superintendent having
been granted authority to employ him for this pumoss for a period
of three months.

While awaiting the arrival of Mr. Shoemaker, to whom word was

gent to meet me at Fort Defiance, I investigated the Fort Defiance

school irrigation system, the propcsed nlan of Mr. Robinson for

the utilizetion of the flood water of tlis Canon De Chelley at

Chin Lee,—— some 50 miles north west of Fori Defiance,—— and the

Red Lake and Black Creek propositions. :

.. =1% is, perhaps, unnecessary to remind the Despartment that
-thousands of dollars have been gpent on this part of the Nevajo
Reservation.in constructing dry-ditches and -yeservoirs, slso in

tilding dams which subsequently washed out. I+ is to be hoped,

therefore, that any furter money approprriated far this point may
show results an’ that the unfertunate experiences of the past

may not be repeated. A

I Pirst examined the system designed for the irrigation of
land immediately adjacent to the Fort Defiance, School, finding =&
number of ditches constructed which, with some needed repairs,
would cover more land than could be furnished with water from

Bonito Canyon, the only sourco of water supply for this school.

In order to divert water from the canyon to the construcced ditch

which heads at i1te mduth, it is necessary to do ona of ¥hres “tirings

to wit.

-

FIRST. Construct a permancent diversion dem 8 rt. in
height across the mouth of ocanyon.
SECOND. Drive a tunnel through the rock on north side

of canyon from the head of the Jresent ditch (leading from the
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me 500 feet higher up the areek.

lume from the head of the nraegsent

mouth of the canyon) to a point so
the head of

THIRD. Conegiruct a small T
ditch .o a point in the canyon ahout 600 fect above

o't ditoch.
pres T;e firgt two plans contomplate permanent structures, which
would settle for all time the matter of diverting water for
irrigation on the lands adjacent to the Fort Defiance.BSohool and
I shall consider the various projects in the order named. :

of Dam Recomnend
gharacter of Dau ReOOMISn idth of approximately 180 feet

. 7his canyon at its mouth has & W ; °
D8 i%s perpendicular rock walls. In lieu of building roc
R inbor i have bsen construsted in the past,

S f£411ed timber dams, such as

I wonld exgavate all earth depo
‘of the mein channel to the rock w
xxp.and . .down the said oanyon, carrying the sxocavation down to o

- depth -corresponding to the lowesnt polnt of the channel. A mumber
of holes could then be drillndin the oldes and nesr the top of the
00ky walls of canyon and tons of rock could be blasted down into
the prepared excavated section, subsequently shaping the same to

& proner cross—,pseotlion by means of derricks placed on either side
of the canyon. It has been demonstrated in Indla and elsewhers

that loose rock dams carefully laid s = with a long flat slope of

alla, for a distance of 100 feet

one foot vertical to ten horizontal on i}ile down stream side, are the

most satisfactory and permnnent dams whioh ocan be bullt on s
ylelding bottom such as seudy river cohannels.,

- Tha oross-sectlion on Plate A illustrates the character of
construction, which would necessitate about £000 cublc yards of
loose rock and a short tunnel through the canyon wall around one
end of the dam connecting with the present head of ditoh. The
total cost would approximate $500¢ but it would, in my opinion,

e 3 permanernt and safe gtrictire.

Tunnel Project tror Bonito Canyon.
Another plan tor rendering the Irrigation suprly from Bonito
Oreok permanent and availablc and the one which I should recommend
gs tho acme of safe construction at ihis poimt -is as follown:

2 e
N S

Lower the grade of the present ditch system a couple ot fect
at head near mouth of canyon, which Mr. Hobingorn assures me can be
done.and still give the canal ample grade to cover the 1rrigable
lands of the school. Beginning at the head of the present ditch
with its lowersd grade, c1it a tunnel through the north wsall of the
canyon and by running the same on a light grade it would only

need to be about 450 feect in langth to intersect the grade of the
?reek channel owing to the exceptionally heavy fall ol the latter.
fhe tunnel need b3 no largar than absolutely necessary for men

‘¢ wark 1in, and an unlined tunnel of’ aprroxinately 4'x6' dimensions,

through sendstone, should not cost to axceed 88 per 1linesal foot.
With a proper gate at the entrance and the latter connected with
the main channel by means of a box culvert under the roadway,
there need be no furtlier trouble at Fort Defisnce in diverting all
of the normal water supply available from Bonito Oreek and a good
head of 1ts flood waters. I might state that the rains of the
past few days have brought floods down this oreek which could

ed for Bonito Canyon, Fort Defiance.

sits ansross the canyon on elither side

have been utilized to a largs extent had the tunnel been constructed.

——
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1aden with silt oontaining 13 1/3% by

Y The Water was very heavily 5
bf volums, Wit would have been valuable notwithstanding, if apnlied to A
K ) v)’ the orops with discretion. J, !
&y Including the cost of onginecsring and guperintendence and & : !
K)/  margin for contingencies, I should also estimate the total ocost 5
f of this work at approximately $5000. In making this estimate S
1 do not contemnlate that it would be neocessary to pul any sonocrete =
1ining in thetunnel which pierces a red mandstone bluff; while the i:!
outgide face of the rock is full of seans the tunnel would, in ry &
aw of the small heed of wator =

=

opinion, be seflg, enpeclally in vi
which would flow through the same an
Plate B shows the allgnment or the pr
mate location of tunnel.

. . . pemporary Expedient of (onstructing Small Box Flumo.
Lo, in view of the small amount of Arrigation water avallable
and the . considernble expsnse attamched %o pitlding permanent works
of the oheracter avove detalled, 1% is the degsire of the Department
t0 underteks a less expensive projest, would sugrest the following
plan, which,however, can only be regarded in the light oi' terporary
conatruoction, to wit:
N Beginuing at the head of the present diteh {Se< Plate B) & small
box flume 1-1/3' x 1' could be extended up the canyon on a compara-
tively 1light grade to & point wherc it would intercept the grade of
the main ehannel, & Adlstance of approximately $00 fent. Where
possible it oould be attached to the rooky sidea of the canyon
and 8t other stretches could be buried in the earth deposits
adjoining the main chanrel to’ a depth of several feet and welighted
with rock. By using lumber .. farily well seagoned and proverlLy
tarred puch a structure would last for several years and, in all
probabllity, would not be greatly demeged in the interim by floods.
This flume, I estimate, would not cost to exceed 4600.

d consequent slight erosion.
cgent, main ditch and approxi-~

-__‘.S

, if the money for construction of dlversion wurks for the
irrigation of school lands at this point comes trom the aschool
ﬁmg.é ggug.ga;ocgm:en%ilthe tunnel and larger expendlture. If 1t

go o 10 meager 1rrigation fund woul:il recortiriic
m:;:ez}sivo box flume, einog it 1is r‘:n' belief that +there are 2%1121110

- places on tho reservation where the irrigation fund oan be expended
in a mawner which wdll do greater gocd to a larger number of
needy Indians. In this connection I desire to )state that the small
normal supply of water furnished by Bonito Creek, should bLa entirel
used by the school in maintaining & garden and small hay i‘iarm‘m tly
tunnel was constructed there would be short period"dxming and. 1
sudsequent to £ loods vhen some water could be mrn’iahad to a few
suall Indlan farms near the school, tut to attempt to spread the
normal suprly over ovher than school lands means more or less
fallure all along the line. I see no reason, therefoi: whl an
Improvement 80 essential to *he success of the amchool al’uoula not
be made from school fundse. '

RED LAKE and BLACK CHRIEK PROJFRCTS.

In company with Engineer Robinson I visited the Red Lake
Reservolir which is still in fair condition, but the dam in Black
Creck 1s almost entirely wasned out. This is not at all surprising

e
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agince a more flagrant case of anchoring a flimasy structure on
shifting sand could not be imagined. What makes this case more
ageravating 1s, that according to the soundlngs of Engine:@:[: Robinson
and Suporvisor Shoemaker bed rock is found at a devth of from two
to six ~Jeet below the bed of the stream and a dam could have becn
anchorei to this in a gsubstantial manner. Large sums of money
have bezn spent at this point in the endeavor to inpound the flood
water from the drainage area of Black Crcok and Red Lake; tog&:g@

there is nothing to show which justifies the expenditure.
projects were conocleved and oonstructed by an erngineer named Vincent

and sore improvements were made by Superintendeni Butler whose work
wes well done and is still asubstantial, he having had nothing to
do witl the putting in of dan across Black Creek, at least I am

80 informed by parties on the ground.
. - pheoretically the Red Lake snd Black Oreek dralnage ares, should

Y RQ furpnisk .sufficient runoff to fill this small reservoir many times
SN myeRr, but we are met with the discsouraging fact that the reservoir
S\T whioh.im:today in condition to intercept and ilmpound the water~
19 of the Hed Lake drainage area has nct conserved a suffioclent & .pply
3 auring the past five or six years 4c permanently reclaim 50 acres .
of land. - “While the drainage area of :led lake 1s rmioh smaller
than that of Black Oreek, better results might reasonably have
bezn expectod in the way of oconservation of flood waters.

If bed rook extends across the Black Creek channel as indicated
by the soundings of Mr. Robinson, a safe dam can be built at this
point, but in my opinion the chief reasons for making further
expenditures on this project are,first, the uamount of money thus
utilized would furnish vork to a mmumber of Indians who greatly need

t owing to thelr impovsarished coniditlion brought about by the
recent yesars of droQth, Secondly, tlie construction of this dam
{ would divert more or less water into the Red Lake Reservoir and
l probably show same resultg, which,although not ocomensurate with the
large ocutlay which has been made, would at lesst relieve the project
from its nregent agpect of entire usclessness sas an irrigetion

;f proposit ion.

Y
PRAN

|

CHIR LLE PROJECT.

‘ Again in company with FEngineer Robinson I vinited th
; xd thie2 Canyo
%ggg%gyo :g;&‘em;igmlie?nnlftrig?. finding at thia point that ogn(rili-
8Ing f'or the development of a wat
than at &y other portion ol th ae Somapply
T } ¢ reservation which ha
ny ohservation., Canyons de Chell ; v Dy
drainage ares snd oot 6lley and Del Muerto have a larpge
Year consilderable water pass
of the former, which, b hon. amutd By mouth
y OV means of prover ditches sould b
Over a large tract of' land in the oni e e,
_ Lee Valley aquring
of from two to three months ea in 1 Dl ing rlod
/ e ch spring. According to t ¥ -
Xﬁziogﬁeoéhiooal observers‘ the water begins to flowwfrom )’zﬁoogg;;‘on
unity e Ch ?Sggeaggéieghgxu;tFebrugw 15th, ocontinuing to increage
- AT recedes, disaprearin~ entire
{ éggi; ;{:yJﬁ;hérozughoitly thereafter. ’ Sumrmer raing \ihic;bgl;gnerally
_ U8t again bring down 1rlood wate -
! irrigations could thus bg fre ly af oo lute
quently afforded I ob
Tlourishing corn or6ps growing i ; oAb
\ I Towing in the valley even durin-s thi
. {ggﬁsogggtf;rgefcliﬁg?tﬁ;nlch gwed their exkstence to ea;ly‘ ili"riga-
e ‘ °I's of Canyon de Chelley.
diversﬁlgnp;g?; 2;3 submitted by Enginecr Robinson, contemplates a
T08s the canyon, some 8000 feet of canal and a

© e vy -
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storage reservolr of 1047.55 acre fect cepacity. The construction
of the latter with the increased cross—section and other modifications
which, in my opinion, would be essential for an absolutely safe
gtructure, would entall a large outlay apyroximating $20000 and owing
to the small amount of water 1t would impound would not reccomaend

| such construotion at thls timse. I would, however, advise the

3 puilding of the canal during the present year which could be agcom-

‘ plished with its appurtenances at an expense of approximately $4000,

f providing 13”;31nk1ng of test pits along the line, a work I have
recomaend as soon es possible, does not dlsclose more rock than
now contemplated in Mr. Robinson's surveys and e stimates. The
above estimate contemplates a canal of the cross—section recormended
by Mr. Robinson. A small brush and rock wing dam could be

thrown. acéross.the north half of channel in a mannerwhich would
defleot. the water to the south side where the headgates would be
‘Joocwnted and by establishing the grade of head one foot lower than
the’ 'stream channel 1t is my opinion that sufflcient water could be
dlveried the firsi year to warrant its construction; leaving a moms
expenalve diversion dam until the ruture and eliminating the
reservolr proposition entirely for the present. It would, perhaps,
be well to build & couple of sand slulcing baxes in the first mile
of main canal. Plate C traced from lMr. Robinson'!s map shows
ocanal allgnment and lands which 1t wouls cover.

ML LY U3IN0UCH I pd

ust S3ATHOYY VNG LWN

PROPOSED SCHOOL SITE IN COTTONWOOD GHO‘\‘/E, CHIN LEE VALLEY.
_This is a most desirable location for a ucihool alte if the

Department has in contemplation the rection of ancther school on :
this reservation as I am ziven to uflderstand by Superintendent .
Perry wko retuined several ddys: apo,from his Eastern trip. The
fine grove of Cottonwoods in a valley otherwise comparagively devold
of trees is a pleasing contrast. The soil is rich, eievation not
excessive (5300 feet above mea level) and the land would ome
under the contemplated canal. (See Flatie C) Investigation as to

the underground water supply near this grove proved satisfactory,
water being found in exiating wells st depths offrom six to ten .
feet below the ground. The water ia apparently good and I have f

L. sent 8 semple of 1%t to Proff Forbes ¢f the Univer:
" for analysis. University of Arig.at Tucsor

0

"“""UNDERGROUND.WATER SUPFLY OF THE CHIN LE¥ VALLREY.

It 13 my belief that there are several localit. !
portdon of the Navajo Reservation where, by sinkingl‘rc;grég vtvgi!l}s l ]
a supply of water can be developed for irrigation gy neans of ’ ' ¢
punmping plants similar to those recently installed in the Salt i
River Valley, Arizona, and on the Pima Reserbation. Chin Les
Vallwmy presents the most favorable indications for such devclob— :
ment , water being encountered within two feet of the surface of the |
wide', shallow De Chelley wash or chamnnel which traversss the valley |
for .2: distance of many milas to the north. The bed of this
channel seems to be comozed of sand and while such material is not
go‘favorable Tfor water dovslopemht as gravel stirstas with the larger
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interstices, it is my bellef that a considerable quantity of water N
could be obteained by pumping. An effort should be made to ‘

determine definitely whether such water could be duveloped for z!

irrigatl on purposes and to do thig properly the Department should z

purchase & f£irst class well drilling rig and employ an exnerienced =
driller to operate the same. The best portable rig I have observed 9' 4

18 made by the American Well Workas of Aurora, Ill., and I have
written the company o forward thé Department the nrice of séld
machine £.0.b. Gallup, Nev Mexlco,
There are other portions of the reservation where test welld
should be put down and in all probability many places on the
- Moqui and Western Navajo Reservations; a machine of this ¢huracter f
. could be used to good>a&dvantage as long as 1t held togetjer. , A
' - direoct connected steam centrifugal pump of about 500 gallpns a
... minute ocapaolty:with the necessary suctlon and dlscharge pipes,
. would.be & necessary part af the equipmert , in oxrder that each
IS ypg;;:g:lg .be tested as 1o lits capacity after being drilled and
perforated. - - :
. 7 There ‘ls-an ebundance of coal for fusl on many pértions of
this reservation, ameet imporiant essential for stesm pumping pliants.
Unfortunately it has not to dete bsen located nearer than 306 miles
of the Chin Lee Valley, but ceder wood can be chtained within
8ix ar sevan miles at an expense of about $B8 per cord and by
sareful prospecting it is probzble that a vein of ocosl «an be located
mich nearer the Chin lLee Valley than the Black Hountaln reglon ‘
where 1t is now obtainable. Hav 18 worth over 8§30 per ton neax
Chin Lee and grain $2 per mundred, prices which demonstrate
conclusively the advisability of- making every effort to obtaln
{ & wator supply at thie point.
. In making recomendations for the developnent of water for irri--
gation by means of pumping on these drouth: stricken reservatlions
in Arizona, I aprreciate fully the expense of installation, as well
&8 the subsequent cost of maintaining ani operating such plants.
It 18 also possible that the arilling of wells on this reservation
would not rebeal a sufficient underground water supply to warrant
the construction of large pumping stations, but the wells would
be valuables for such supply as they could furnish, if only for
stook water and in view of the lurge suma which h';zvc been expended
for the development and oconservation of surface waters and the !
comparatively meager results that have been obtained, I belleve
that an effort should now be made to determine the m"actioabilit
of utélizinig the underground water supply. ' Y
upervisor Shoemaker sugrents a subme
’ the mouth of Canyon de Ghellgsvr to 1nterorgp11;. gggeciggggogaﬁnaoiogg
1t to the surrface. This channel 1s neariy 500 feet wids and 111; .
view of thig fact and the probable great depth it would be necessary
to exocavate in order to find bed rock on v:hich to fbund the dam
it sould not, in my opinion, be practicable to consider such '
construction. The building of submerged deans throughout the West
has not alowa r.zults commcnsurate with the outley The soundings f |
‘onducted by Engirerr Robinson acress the atream c‘r'wnnel ad tne -
danyon de Chelley w3 cgontinued to a depth of 23 “,Qeet below the l |
gurfggg(and nothing tut #3nd rrag encounterec. Evon such a depth [,_
8 sfficlent to discourage any attempt towardis the conatruction. . }
. NECH
:

AR Do
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of a submerged dam.
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Ditch Supervisor Shoecmaker spent a shiort time with me at Fori
pefiance in disocussing the relative merits of the various projects
mentioned herein and in his report of June 14th,1904. His long
experlence cn the Navajo Reservatlon rendered hils edvice valuable

v in many matters. Mr. Snoemaker seenms to be a congelentious man
with -a desire to do all he can to improve the condition 4f the
Iindians in the way of further water developuznt. It is my
pellef, however, that hs has all that one uman can pronerly look
after if he takes carc of the interests of the Indlans along the
i gon Juan River. Any spare time he may have can bs utllimed to
S ' good advantage 1n looking up and reparting upon other feasible
i ., ¥ poutes for small ditches from this rivor.

it
PRATCIRAA

)

v SA-MA:LE, WHEAT FIELDS, and COTTONWOOD CREFKS.

W ¥n company with Superintendent Perry I visited the localities
£, :above named and observad the progress that is being made along

“ 7 agricultural. lines, finding several hundred acres in cultivation

on each oveek, some of the crops looking very good and others poor.
The normal water supply of these creeks is too small }g yarrant
large expenditures fer irrigation, but what 1is grcatl?fﬁs a good,
energetic furmer, who will ses that the ¥ndians keep such ditches

as they have In a good state of revair and use the available

supply to thevery best advantage. He would 1ot need to bs eanmployosd
over six months out of sach year for thils locallty.

Mr. Bhoemsker recourmendsd llpght expcnditures at Cottonwood
tnnd ¥heat Flelds which it would be wall to make. He glso adviped
the oconstruction of a rew canal forr the Sa He Le Oreck and stated

that the present ditch builin Ly Mr. E.C.Vincent was a "conplete
- fallure.® X went over the ditch which was built by the latter
and the only one I located on tle ofeex and found that the Indians
had improved it to & degrec and were utlilizing i1t for a distancd of
about a half nile. The remaining portion of the Aitch was il ed
up with sediment and washed through in & number of places, but
covered an excellent body of land. Before advising tho experditure
of more mdney rfor & new dltch heading further up the cunyon as
oontemplated by Mr. Shoemakar I would recocmrzend that a survey be
{ mede of the Vingent ditch to ascertain its fall and tlic cost of
~} sleening out and repairing sams. If 1t has a proper Jrédé and

:ﬁg ggiiggzz;litated al a modesat expense, it would be gell to defer
gﬁc i propgr;y gu?:ng%:g? until all of the land under the present

e growing of good corn crops, but ; 5
to doT%ery‘well and the natige’hay 1Zh2igél§:;€.and aliaifa sesm

cre are many possibi )
by moans of pumping in the mals valloys meavessas wr tiiConpe
Cottomnmood and eat Fisld Orecks, o reed by the Sa ln Le,
aprreciate that in all probabil Ty

1905 has been practically all appontioizg ;Eg %ii§32$;02h§gnd ror
large sum 1s available for wark at this poiﬁ{. ne
it In conolusion I would make the folloving recomtendations, te

;;;%}fgg; Egﬁtsgm of $6000, or as much more as it is possible to
set aside for i’s ﬁoint from the irrigation fund for 1308, :be
ne Fort Defiance Divisicn of the Navajo Reécivation.'
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2nd. That, if yossible, the sum of $5000 “He apnor © ;

schqol runds for the construction of 3 tunnel ?grotg;orgggeﬁ:mof i

Fort Defiance School farm as detailed herein. 3

3rd. ., That the irrigation fund be utilized in effecting repairs |

. i-~on.the present ditohes at Wheat Flelds, Cottonwood and Sa Ha Le 3

“alag in censtructing ditceh from Ganyon de Chelley at Chin Lee in '81 %

accordanco, with the plan of Engineer ‘Robinson with the modificationa il

: uﬁgested.hemin. ‘R
4%h, ... 'As sbon as funds are available a first 01888 well drilling P Z
hotild :be ‘purchased. and put into’operation.: . A'sum.ef .810000 Ry

‘That in’ view of ihe extrems! .mportance of " having-futiys ? ,
nditures. yreduce maximum resulis’at this Hointithe worki p

’pe garried on under: thehc}.m'c:!tio'zi’ of! d-papable. and; ex)

-...‘-13«’1'13& pnghag spent ' som tm
Sfepllianity. withi$heentdy .
ywith the. nigtakes ithat Have bser made in the
e comend sthe bt;;ary f’:pnds “appropriated: fgrf tniq
niinder his d;traction. , 15{ gthe"appdrtiomnert i
'*ghbuld. be small . he oould ‘leavie ;the work under a! c&pable‘
14 mecessary,.gencral supmision and oarrying on work 'f
e, ervations at the same t:l.m :
vey BiX  Eind’ Superintendent Rerry” ‘ary aotiva, intelligent and: energotiq
‘man alﬂ, qualified, in.my opinion,- to successfully carry on the work
at- thin point in a manner that w;l.n neet with the approval of the. »
Department - : . s oy
L Very respectfully,

_ U..S. Indian Inspsctor.
3 7o o/—/‘/c/yA 457—7-;,‘74: [/’/Cto.rEU

,suao VI EWS oV /Y/?)’l./of RE ‘EX’Vé"f?on/
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