. SHOEWAKER REPORT :
N8 84-1902%
B | ' | ,

CV-6417-201

NNO005382




JEVAKZR RrPORT

Shoslono Agency, iiyc:ing,

¥arch 14, 1000,

Tle Nonoruble,

The Commisgsioner of Indian Affairs,

Yashington, D, C,

Sirs

I have the honor to sutmit the followlng relative to irriga=

tion matters on the Yavajo Indian Roeservation in Arizona end New

Vexioco,.

Cn the &0th of July 1890 your Office mmde the following recome

merdution, psrtaining to the reservation, to the Departnmmt, with

the suy gestion that the President Lo asked to give tho mecessary

instructions to cerry the eams into effecty Tlrsty That the

i b P i S

Yava jo Reservation be divided, undor the direction of -the Geone
erel commanding the Departmont of Aricona, into ae many distriots
us he may in his judgrient decm expadient, for the purpose of rake
ing & survey and oontour map therecf, with a view to establishing
& syeten of dirrigation and developing & water supply thoreon suf-
fioient for the nesda of all the Navajos, togsther with their
flocks and herds,

Seoonds That as many officers of proper rank, the number to
be dezignated by the commonding General, be dstailed from the
Lrry, ard one assigzned to each of such distriots, to make a pre-

: lininayry topographical survey thereof, and to prepare from the
| results of such survey a contour, or topogrephical map, all upon

' the sams somle and of similar character, so that #® proper md cor=
roct map be mede of that lerge reservation.

Thirds That the survey be made also with & view to establishing
ond maintalning a systen of irrigation snd developing e stock
water supply sufficient for the Favajo Indiens, in all, some 16000
or 13,000, -« and that the irrigation ditches, or camls, dsnxs,
laterals, ato., rnooessary for itrigation purposes, and the lands to

CV-6417-201  NINOOERR]R



:

ol

eyt h
LA 4

x *,s,ﬁ’.s_«’r?‘z.

-

CV-6417-201

be irrigatod thereflrom, bo Indicated on the propossd reps, tosethe
er vith the svailubleo and sulteble pluces tor artesicn wolls, bore
wolls to be werked by windmills, points in canyoss or mountalias
wlero storsze reservolrs cey be conet:ucted, or vhere springs or
otliier sources of wutor supply may be developod.

Forthy That an estimate of the cost of constructing the proposed
eitches, dans, latcrals, flumes, ote., nsoessary for itrigation
purposes, be subiiltted in detailj thet an estimate of the annual
cost of maintalnlng end ropairing the saxe ba also submitted; snd
that the estimate of the cost of each artesian well, bore well,
storege reservolr, etc., including machinery and appliences, be
alco submittede

7ifthy That a full and oomplete report be made upon the quection
of the feasibility of ccnstructing end maintaining a proper systen
of irrigation upon the Kavajo Roservation, and of providing a
suitoble supply of water to meet the wents of ell the Navajos now
there, and of thos. to be removod thither, tlis report to contain
elso any other inforaation or plans necessary to put into sucocesse
ful operation the system proposed.

0n December 20th 1892 the War Departrent informed the Intcrior
Lepartmont that the surveys had beon rmde us resomonded, and
iraacaitted the origlnel reports of the Army officers detalled for
tiie sork. BSesced on this, recommendaticn wae mede by your offioce
hat "Congrase bo ssked to eppropriats $64,000 for the purpese of
develoring a vater supply end & systea of irrigation on the Yavajo
resorvaticon sufficioat to meet the aclual end immoliats necds and
vants of the lLavs jo Indisnsg, under the general plan submitted by
the nilitery officers," This Qffice repart togeihsr with the
reports cf the officers referred to and eocompanylng doocuments srd
nmaps, was submitted by the President to Congrsss. (See Senate
Exe Docs Lo. 68, Fifty second Conyrece, Second Sessicn.) Y¥hen it &8
renexbered that the time spent in the field by these officers was
less than six weeks, and that the reconmolissance wes made without

instrunents, one ditch only sxcepted, mand by men unfimiliar with

this branoh of englneerirg, thelr werk was most creditabdle.
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Thers was abouvt {20,000 aveilahle for this work; and, this,

togother with the §40,000 eppropriated by clsuse contained in the

Indien appropristion sot epproved Yarch §, 1693, making ebout

{60,000 for tlhis work, wns thouzht to be sufficient to carry out

the &scheme adviced by the millitary offiocers, in the roport above

referred to, the acoamplichnent of which schexze it was hoped would

warrant the Department in returning to the reservation the roving

Nava jos ard restraining those others who were in the habit of goe

ing beyond the reservatlion limits for the rurpose of securing grass
and wator f:r their flocks end herds,
Cn the 10th of March 1834 th» lionorable fecretary of the Intse

rior appointed a Superinterdent of Irrigation for {hls work, undsr

- R SRR RGN, W T,

) the provisicrs of the act of Congress spproved larch 3rd 16825, and
’ cn September 25th 1895 I was trensferrod from the irrigation work
on tho Crow Indlen Ressrvation in Xontera to be assistent Supt. of

irrigetion on the Ravajo work; end on Mey 22, 1692€ wss appointed

P >l 200l S s TR L S0~ U AL

Superintendent, assuning the duties of that position on the first
of July 1896,

I wes instructed to a.soex'tain the nature, chgracter and extent
of the work of irrrigation donsj and, if it was found to be defeocte
ive or imporfect, to repelr, improve and strengthen the sane if

practicable, whether the defects or imperfeotions were in the

ditches, dams, reservolrs, head gaces, flumee, laterals, eto, I was
’ also required, when this work should be completed, to determine

whether it was practicable to construst otler irrigeting ditches,
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dars, resorvolrs, on the resorvation; and make raport in regard

thereto, indicating tho quentity of lsnd tlat niht thereby be ree

claizsd and the approximate cost of econstruction, and to furnish

any other inforratior that amizht bo uselful aud nocersnry to the

Departaent, I wos also informed tlat thore wes on hand ¢ balance

of £21,210,73 aveileble for irrigation ard sewnmill purposes; that

on the basis of that ysar's exponlitures of the cost of operating

the sow mill and from the estimates submitted of the expense of

irrizgation work for the then current quarter, there would have to
bo deducted from this amount about §11,625,00 leaving somcthing like
{9,600,00 to be expended by me,

In obedience to thess instructions, I nrocedded to examine end

repalr ths several cmall ditches which had been begun but had
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rever been completedy and c¢hcae that ono known as the Carrico
P ]

IR

Diteh as the one to te {irot put in sheps,

This ditch, romcd for the ecreel froz widch it diverts watsr
to tho lsnd lying on tbe eoutk of left bank, ie situated about
soventy miles north from the Agency, The dam was found to be
weak and 10&:, there was no hend gate to regulate the flow of wuter
in the ditech, tho ulignment was poor, &n. the bunk in meny places
weak, espoolelly near the head, owing vo uisregerd in the dinpqul
of earth fraa thw channel, About 1600 feet from ‘ka head of the
ditch, wrich sesmsd to have been run on a gredient of V.1 4n 160,

it was eaptied into & 8:all gully or wash and taken out acain

L £ 4ol
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lower dovme This expedient hac been rosorted to at &ix or geven
other places on the line, evidently to lose gradoe, snd to held to the
gradient detornined on, and prevent the llne fron elimbing the

foot hills; but this procesdure caused Leavy erosioc of the chone

nel above whore it emptied into the gully, and the conssquent fille
ing up and obliteration of the ditch for several hymdred feot from
where it wns tekon out, or almost to the next drops Thore wus

absolutely nothing to save belor ihe first d.  ard the orizinsl

line wns abandoned there, and & new line, with increased grade, to
compensaete for sons of the drops, looated and built,

The oaupleted ditoh was four feet wide on the bottom,slde
slopes 231, bank four feet high at ths head dooremsing to & helght

(""‘ of thrce fset at ths end, The length of 1lire is one miles The

crib dam was stronzthened end raised, and & substaatial heed gate

and thres lateral divercion gates constructed for the contvol &nd

delivery of the watsr. Tho oost of this work was about {1135.00
and the eostimated area of land reclaimed 300 acrvee The ditoh wes
formally deliversd to the Agent on the Bt of Eovember 1835,

About the first of November 1899 I visited this ditch to note
its condition and ses what benefit had acorued thersiiun to the
Indians in its vieinity, I found the dan broken end almost entiree
ly washed cut, the head gate buried four fest deep in sand, the
channel immedistely back of the gate bank full of sand whioh come
tinued down tha ditch gradually becoming less \mtii, at about
800 foet from the head, the ditch was {ree and In good condition.

Lower down the line were places showlng quite heevy erosicr from
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from the cxoessive azount of both flood water and surfece drainnge

vhich tho ditch had bosn compolled to carry, From ali I ocould

hoar and seo the hcad gate had naver bosn closod at any time &l noe

Yovember 1696, and the ditch, instead of being required to ennduct

the normal flow of the strecan et such tires as the water vns ectue

@lly needed for irrigation, had been strained for the pest three

years by the excessive flood wnters which at times pour down the

croek ohamnel, end which have, no doubt, beon often augmented by
the simultoncous surface drainage from land just mbove the ditchj

an amount of water the ditch was nover bullt to carry srd to avoid

which the hoad gate was espeoially constructed, Even under these
: oonditions the ditch‘ has stood and done service for three secsons,
- having been used to divert water to the past year's crops. Tm
unusuelly heavy flood of this pest Fall, whioh finrlly filled tho
1 head of the ditoh, tcok out most of the crlb dam which had been
1 S weakened by previous floods snd never ropeired; and filled the
creek bad, with huge bowlders eand rocks, from tirce to frur feet

abovo what it was when I completed the work. From this faot a dem

may not be reguired for some time to come &8s & channel csn be

clesred through the rocks of the creek bsd snd water bed dirootly
into the diteh, Thsre is not much work raquired to clean out the
sand in the hoad o the chamnel, ar! the damage lower down the
line fream erosion can be stoppad and remsdied economicallys

Anong the photographs which were taken last Fall, with a view

CV-6417-201



to sliowing the gencral class cf work end its corndition at that
{irs, w11l bve found soms which way convey &ozs 1dea of the px.-escn'b
conditlion of the heud works of this ditch,

Tl® next work underteken for repair and comwplotion wes & ditch
etout forty miles north of the Agenoy taking wzter from what 1s
known as Wheatfields Cresk end carrying it to lazd lylng on the
right bank, or north side of the oresks The selection of the slte
for the heed works was good, being just below the confluense of
tte two branches of the stream. The crib dam was week and poorly

censtructed, and showod aigrs cof breaking and destruction by most

e

eny normal flood, There wes ro head gate to the ditoh mor any

othar structure; the alignment was poor, the slopes were very stesp eand

R R S N AL
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, elrmost vertical in places. Thse ditch had beer run along tho cresk
= P

vank from ths heed for ebout €60) foot and the upper side of the
ditch chunnel rose almost vertical for fourtson feet; as & natural
eeguence the earth enc sand of this sido were constantly o:'umbiing

and falling, or being weshed by the rains and snowa into the ditch.

The line followed morc or less closely the oreek for about three

guerters of a mile to the head of the arable land of the valley,

vhea it swung back towards the foot hille, and followed around
thes upper edge of the velley for about hslf a mile, The gradient
wkich was used seomed to have bLeen 0,076 in JOO and at the sud of

the first mile and a quarter the line bsgan oclimbing the foot

hille, and wrndered through the pinons and cedars wnd over the
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rooky ridzes 2t a consideruble distance, both vortically end horoe-

zontally, from the lands to bo served, I could not discover that

water from this ditck had over been used except on a patch of

about 200 feet square,

The first mlle and 8 quarter of the old line wes thoroughly

overhauled and repaired, t® old gradient being rotained, and e

clnnnel made with a bottom width of four feet, side slopes 2:1,

ahd bank four feet high at the hoad gradually reducing to three

feete Owing to its poor conetruction und dolapidated condition

and on account of its location, it was found to be bettor and

cheaper to abandon the 0ld ditch at this point and construct a new

cne contiguous erd -.ore eaccessibls to the lands to he watered, At

the bifurcgtion a division gate wee bullt to provide for the use

[ ]
of the ¢ld diich es o lateral should it evor be necded. T new

channel extends down the valley for o mile and three quarters main-
taining the botiom width of four fest for the first three quarters,
the lower end having a bottom width of three feot with a bank

three fest highs The total length of line is thx:ec niles snd there

have been laid out and plowed nearly a mile of laterals, A new

orid dam about 100 feet long with an overflow notch €6 feet long
and 3 feet high has been builf; abcut 600 feot of diteh bank along
the orosk bank revotted with rock; end a main head gate, on¢ dl-

version gate and four lateral diversion gates construoted, The

ditoh cost & little more then $2,600,00 and covers fully 500 acree

of exosllent land which area can be slightly increased if ever
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required; wns finlshed August 156th 1897 and delivevyed to the Agent
soon &ltorsards,
Last November I found the wark in fairly good chepe, elthough

no maintainance work had been expendsd upon ite The dem i8 in

good condition, but soms of the rock have been washed away fron
face or down stream side, and should be replaced; and the back
£i1ling in soms of the cﬁbl has settled, which ought to be attend-
- ed tos There is very little sedimentary deposit in the chaunel
whero the grado is light; end et the lower end, whore the fall was
necessarily heavy, there har not been much erosion and none t
hurt, although there has heen little or no management of the flow

of water for nearly threa years.

This I rezerd as the best and most profitable piece of Irriga-

i tion wark on the resorvation end I fourd that there was hervosted
about 260 acres of wheat and other orops under this ditch this

. year, The Indlans have settled and improved this tract feirly well,

| ﬁll things oonsidered, and from what they told me I apprehend ﬁut
next year nearly, if not fully, 500 acres will bs put under oultie
vetion here.

That ie known as the Cottonwood Ditch is about 26 miles north
of the Agency and oarries water to the lands on the loft or suth
side of the sreek, Wator had been raised snd diverted from the
creck by a orib dem of logs, but it had besn poorly conetructed

and unprotected at the ends and had wasghed out, Ihs hend gate was

L.%u, B ‘., . Lo X . . . . e e R T
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nost primitive and erude, n;o aligonmt Qnd construction here vas
simller to that dsscribed above and for tle first 520 fost the
charzal was built under the cut bark of the orszk end .as in
places washled out by water in both orsok and dj:toh, vhlle in
othors it was ocontinually belng £filled by oaw‘ri;:xg end slipping of
earth from the w.rertical bank ebove it, which was from 10 to 18
fest highe The ertire length of chammel was a 1little less than
three 'quarters of a mile and tho fall was 0,1 &n 100,

Tho head works! site was changed to & point 600 feet lower
down the oreek, where a orib dam about 76 feet over all was built,.
This crld rests cn & 8and stone ledge which was tronched and levele
ed for the lower tier of logs; has an overflow 40 foet long end
four feet deop, the bottom of the notoh being 10 feel above the .

underlying sand stone, end the down stream side or fece is well

f

protectsd from waeh by supplexzont2l orlba, A head gate was placed
for the ooatrol of water to the ditoh, and the channel, which 1s
three feot wide on the bottom with side slopes of 2;1 and bank
three feet high, follows the old alignmen? as olosely as was oone
8is tant with good werk in the practical reconstruction. Thore wes
an extonsion of about 2000 feet built, which mekes the totsl length
of ditoh a 1little over s mile and it covers from 160 to 200 aoros
of good land, There were thrse diversion boxes bullt for delivery
of water from the ditoh to the lands and also & oulvert to pass

surface drainsge, which was encountered near ths head, aoross the

«10= :
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: ( line. The work cost a little ovor $1200,00 end was delivered to

tho Azent in tho Fall of 1697,

T NP

Last November I found thet the dam and hsad gate was in good oone

dition; but, not being kept freo from trash, the culwrt had becoxs

it B S

choked and the ditoh for about 200 fuet olther side of this atructe

Pt

2 ure was bank full of sand, This stoppage of the olamnsl had
caused quite a heavy break just back of the head gate which had,

however, been repaired by the Indians, The a1 toh has done sere
vice for two aeuoni » but thourh there wsre three boru: in place
and i{n good condition ard woriking order for the diversion of
water, ths bank had been cut in five or elx places, in sors places
cnly a few foet from the boxes, and water drawn through tae se outs
in the bark., The timbers and planking of the lowsr bulklead of
the culvert have been chopped out and carried away, probably by
some Indlane I apprehend they will dig out the balance of the
struoture when they think they nch it enougiz to expend thils

smount of wark for the lumber, Tho oulil vated area has boen cone
siderably incrensed since the work wes finished an! there was an
srea approximating 150 acres last year in orops of wheat, oarn,

welons, etos A few days work with three or four teans would put

this ditoh in as good chape as when we left i¢,

S AR o RSl 0 s 6 e 0 g5

The Rel lake System, lylag about 12 milos north from the
Agency, is the only storsge system which has bsen underteken,

S 3, 2

There was & orude orid dam of logs, brush snd rook ecross the
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channsl of Black Crook whero it has cut throwh e low rock ridge
of hog back, vhich wae bullt to divert the water to tho fesd ditch
of the Red lake recoervoire This dam was about 175 feet long and
10 feot high, and had an overflow notoh in the gentor a foot deop
and 10 feot wide, This feod ditoh, whioh was taken out msar tle
north end of the dam, was about four feet wide on the bottom with
cico slopos almost vertical, Kear the hend it rmn 8o closo to the
orsek bank that there was only a narrow ridge of earth between the
two channels and the ditoh could never heve beon maintalneds Ihe |
line extended about a quarter of & mile from ths dan or to &
point whore the natural slops of the ground would turn the water
into the Red lLake basin & few hundred feet away. Thore was no
head gate to this ditch and no way to control the water after the
reservolr 5};ou1d become full,

A dyke about 1000 feet long, 7 feet maximum heipht, tapering
out to nothing at either end, 10 fost wile on top anl slopes ebout
1 /211, hed bsen constructed norves %hs lower end of & basin or
depression in the valley just bslow the Black Creck dam, This was
the storage reserveir, but ﬂ;o slops of the bank ;ra.l not flat
enough %o withstand the eorosive wave action of so large & body of
impounded water as wes contemplateds The spiil-way or overf{low
from the reservolr, which was suppesed %o prevont an excessive
head of water on the dyke , was an earth sut ab the west end of
the dyke abhout 200 feet long, 10 feet wide on the bottom, side
slopes about 131, and which would disohsrge into the ratural wash

from the bkead,

w]2e
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C. from the basin and sgainst the bank of the ditch about 500 feet
below the dykes. The regulating gate of the ditch from the resere
volr wes & box one foot high, three snd & helf feet wide, extende
ing through the ryke at the polnt of groatest £ill, and was
closed by s®gate or zlide mede of inch boerds, The intake was

protected by a short apron and wings about two and & half feet

highs but there was no protection to '&}0 lower or dleomrge end of
the box, 7The ditoh from the reservolr was ebout four fceet wide on
the bottom, banks varying from one to three feet high, slopes from
vortical to 251 and extonded to the right or west tonk of Black
Crsek about half & mile from the dyke. A flume orossing had bsen
ccntemplated and a half or three quarters of & mile of the pro-
~ jeoted line on the eazt side of the creek built.
| The Black Cresk den has been partielly removed and reiuilt,
. having now en overflow 90 feet long and 4 1/2 feot deep, with orib
' abutaonts at elther end.,. The overflow and ebutments are log oribs
sacuraly drifted with 2 éoot iroﬂ pine to the underlying logzs
b whick wera loft in place, A oloss leid polo floor runs the entire
length of overflow and aﬁutmmtn, the poles extending ebout 10
foet up stream and well undor the earth, sand ths orids are rook
filled, Neor the south end of tho dem 45 a head gatd ¢o pass the
noraal flow of the ereck to about 90 acres of fine land lying on
the west side of Black Creek imadiatoly below the dam, and wkich
&s net -heretofore been covereds This ditoh whizh hes a bottom
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width of four feet, banks two feat high, side slopes 1 1/2;1 and

a fall of 031 in 100 extends from the gate for thres quarters of

a mil., where it smptlos into & small wash which drains into that

portion of the old Rod lske Ditch on the cast 3idn of 3lack Cresk

above reforred to; and wkich can thus ba utilized, There is one

lateral gate on the ditoh,

Tho feed ditoh from Black Creek-to the Red lalks reservoir which

takes out close to the north end of the Black Creek dan, wae

throun hard into the hill, neceassitating & rock cut about 300 fees

lorge The lower bank here, betwoen the ditoh and oresk chamels,

i2 now as substantial as it 1s possible to make it., The ditch has
. a bottom width of 1 feet, side slopes 231, and is protected by a
(ﬁx hsad gate 16 feet wide snd 9 feat highs Flash boards have been

used for the control of the water as they were deemed bstter than - -
’ the ordipary 1ift gate, As there was about 90 acres lying under
| is feod ditch and below the Red Lake dyke which could not be

watered from tho reservolr, a lateral diversion gste and 2600 feot

: of latersl ditoh have beon built from the feed ditsh for its ree
clamatione |

The Red lake dyky has beon raised, its crown helng not 10 feet
vide and 11 feet above the grade of the Red Lake ditch at the
heads The cuter slope &3 1 1/21 while the inuer slope is 3:1
and 1s reveited from top to bottom with heavy rook laid close,
The length of the d&yke il 1390 foet, The area of tho reservoir on
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. tho 8 foot contour is about €30 sores and it will hold suiiioclont
wator to 1rrigat; at least 1500 acress Should thero bs & demand
An the future for more water than the reservoir will now store the
smbanknent has been so built that {ts height can be ohoaply and

quiockly inoreased Lo the end tht any roquired amount can be

stored. Thore has beon construoted through tho embanknmt & gate
or box for the passage of wrter to the Red Lelm ditch, This

ditch has a bottom width of three fest, slopes 251, bank throe
foot high with & orown of three fest, Ths fall from ths reservolr
| to Sta, 70 or about & mile and a quatter, ia 0.1 in 100, Here the
line crosces quite a large drainage oharnel, after which 1t is run
on & £0ll of Oe4 in 100, skirting the lower slopes of the foot

e I T
o

- kills for about & mile. The entire length of the line {s two and

e half miles, A fluns hag boen bullt aoroes the drainaze channsl

ebove reffered to, extending for 64 feot from ban% to bank and
with o maxioum height of oight fest for watar way. The flume box
is three foot wi’e and ons foot ten inches deep with both intake

s T TR AR i,

end discharge ends exiending well into the banks and well protecteds

Thsre have beon no stepe taken to colleol and pass the surface

OO o

water aoross the line of ditch, but as the ditch channel {s amnall
1t will not be an arduous task to clean out yearly the sodimmt
vhich may be washed into it; end it would have been an ursarranted

expenss to have provided for this driinage.

The snount of land covered is about 625 acres, and the entire
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aoroaze reolaimad by the system over 1000 acres; and thls can be
somewuat inoreased by the extension of the Ped Lake ditch, I would
however, advise the settlemant and cultivatlion »f the laand near

the reservolr, snd that coversd by tho ditches froa the crecks,

first. YXow ground or land which hes not boen irrigatsd raquires

puch more water for irrigation than tat whlech has doen watered
for some years., When lrrigation has bson resorted to for seversl
5 years the ground becones more or less eaturated, ths duty of water

is inoreased, and not nearly so much 48 required to maturs srops.

The svosoll waters often flow dovn the walley in the direction of

ihe stroaa, as well as towards the oresk, and the lsvel of the

water table in the lower portions of ths valley is thorely often
raised, In such o case the first irrigation of the upper portions of
the vulley is of direot benefit to the lower portions. Also if the
head of the valley is firat watered thore is subsequently wmore

water that can de spared to the lowor part, |

This work was turned over to the Agent ou Ovtober 19, 1899,
| his receipt thorefore being forwarded you on the sanms day. An
outline map of this system was subamitted July &, 1£98 through
Major Willisas, Aoting U.8. Indlan Agent; to which in the consider=
ation of this work I would respectfully invite your attention. It
is the only map it has been possible for me to make owing to the

) mny and varied duties evolvod upon me axd the extremaly limited
vhite help at my dieposal,
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The Agenoy op Bonito Creek ditoh was ta.kon out of the oreeck
at a point {in the oanyon about half a mile above the upper Agenoy
buiidi D38 A dam of loose rock, brush ond send about 75 feet
long end 6 fest high had besn thrown across the ehannel, whioch is
hers confinsa by the vertiocal rock walls of the oanyon. At éno
end of this daz was built e orude hesd gate which discharged into
& £lume 10 inches high, 2 feet wide, about 400 reat long, bullt of

slabs and oulls and which tras hung to the walls of the oanyon,

At the ond of the £lume the ditoh oharmel left the oreak end ran
in thorough cut, with sideas extremaly stoop, for & short dietanbo;
then for about 1000 feet it followed olosely the cut bank of the
erocks Just north of the Agenoy the ditch was carried across a
wide serdy drax which drains considerable teri*itory. While there
¥as no indleation of chame: at the diteh orossing there wae, a
fow hundred fest both above and below, heavily rarked washes indie
cating heavy drainage, After orossing this draw the lize was
carried along the side hill at the esst of the Agency, through
loose roorq/‘bovlde 8, and on & gradient of about 0,1 in 100,

until it bogan to got too high on the clopo when 14 wae dropped
down the hill 8 or 10 feot and cortinued on the established fall,
In this manner {t was built until i1t orossed a low saddle and was
pltched into e emell basin, sbout two miles from the head, whioh
had been thought of «s o poauiblw stornge raservoir, The' Ditch
¥23 inoperative and almost obliterated, ard for most of ite length




was lupracticedble, The head gate was buried undor a benk of sand;

th.e nuss ~f rook, brush ead sand whlch had been erected as & dam

wus elmost entiraly pone; erd the flume was filled with sand which

-

had broken it down in several places, and was past redemption,

A point about 300 feet below the site of the old dam was chow
sen for the new heed works and & dam or oheck of Jumber, with an
overflow 756 feet long and 6 feet deep, end a sluice gate to aid
in keeplng & oloar chemnol to the ditch, now diverts ths water of
the siream, A reguleting gate oontrols the flow of water to the
ditch, which has a bottom width of 6 feel and a bank 4 feet high,
About 1300 feet from the hwad is a division gate so that the
stream can .be turned into the ditch which supplies the Agenoy
lends and lend lying on the ocast side 3f the creek, or irto the
one which serves the lard on the west side,.

There was nice tract of land on the west side of Bornito

Creok which had been itrigated by water carried through en old

ditoh built by the Indians, and & orude fluse of one inch lumber

built ecross the creek by the Agency cerpenter. As both ditch and
flume had becoze unserviocable & substantisl fluze and about three
quarters of a mile of ditoh, with three diversion boxes on the

line, have been censtructed to reclaim this lande

To protect the toe of the ditch bank which is in the charnel
of the oreek immodietely below the dam for about 1200, a rock wall

averaging b fest high and 4 feet wide at the bsse has been I i11t.

g
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Tho normal flow of water in Bonito Creek 1s ample for 180 eores,

and by jJudlocious zsnagumant and care I have no doubt but that this

soreage could be somevhst inoreased, Water hes been supplied
through thls ditol for the past threo seasonas and used on Agenoy,
8chool and Indlan landsj but aside from two or three day's work

of four or five iloqui Prisoners, under the supsrvieion of an

Indisn Farmer, in repairing a break in the ditch bank near the
head, I ?'.:nmi of no work or oare being oxpended on this aystein]
nor have I veen eble to learn of any one, elther white or Indan,
ever h&ving'beon over tho work with a view to 1ts operation or

msintensncs,

; The othsr dltoles, being further removed from the Ageacy, have
| that
had, quite naturally, less attention ‘c.hnn/given the Agency

Ditch; rnd, sc for as I can lsarn, there has not been a eingle

suployee of the Service who has ever esevr any of the work since it

hes been finished ard turned over, unless through accideat or idle

curiosity. If the same interest in these ditohes that has been
eviderced lun the past is manifested in the future and the resulte
ant care cf them 1s the samo, they will be & consideration for the

Department for an exceedingly shwrt time; they will probably be

preotically obliteratsd in two years more,
You direst me to make such suggzestions as I may see fit in

rozard to keeping in popalr the reservoirs, ditohes, rlumes, oto.,

construoted upon the Xavajo Resorvation, Ti»se worke may properiy

3
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be termod communsnl étnd should be operated, controllel and maintaine
ed as such are by tho whites, Some nan, intelligent, thoroughly
acquainted with the beat irrigation methods in farainy end gardene
ing o#h take charge and diract, as well as do, work necesssry to ‘
repalr or replacs dans, headzates, latsral gates, banks and ohane |

nels, eto., should be celected to bs put ix oharge of these works. Xe

should be conversant with the methods of palnting orops for irri-
gation, and ths subsequent watering of themj aad should study the
Indien method of proceodure to the end that he could engraft on

thelir ways the more advanced and better methods, Should he try teo

foros an immédiate radical shangze ho would probably find his
efiorts futile; for the Inrﬁ.an, 1ike all hunans, {s wary smd suse
picious of the untried and u@m: and & failure of their orops
means to them starvatlion,

Under ths direction of this supervisor, mayordomo or superine
tendent, the ditches should be maintained by those Indians who
derive benefit thorefram. There should be an equitable assesament
of labor made against everyone drawing water from the ditoch, the
labor required from each individual being proporticnate to the
aoroage of land cultiveted and quantity of water required there-
fron, and the relative distance his land is from the head of
source of supply. This levy of work should be expended in hauling
lumber to repair or oonltr\;ot structures, and the subsequent work
on thepm; in the maintaining of dams and the oresek channel end

bankes above and below them; in cleaning out the main channsl of

.20-
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the ditch &s oosasion may arisy, end in repalring tha banls or

strongthening thom as they may need; in bullding new laterals and
extensions; and the many ways wiich are sbsolut:ly essontial
to the preservation and profitable operatlon of such works. This
labor can, and should be, perforned in Spring and Fall thoreby
leaving the Indian free to attonZ to planting, groslng and hare
vesting his oropse
During tho farming season the superintendent will find his

‘ time fully ococcupled in sdvising the different Indians as to thelir
best orops, and the Mor of planting thenm; and seeing that they
are properly planto& in well prepaied ground so &3 not to waste
preclous water by having to apread 1t over half planted fields,

Thon the supervisbon of the oonstruction of individual latersls

and distributing ditches by the several Indians will ocoupy some

3
/)

{ii ) of his tima, and he will find that, like his white brother, the

{f’% Indd an will have his water rights end weter fights and water needs
* ttat will have to be keenly and shrewdly judgod snd equitably, tho |
i ; firmly decided by the superintendent,

| The duty of weter is inoreasad up to & certain point by the

| continued npplicatlo# to and the contequent soaking of the land;

5 but %e reclaimable area is augmanted more by proper cere and

; judicious m.a,nagemsnt. distridbution and application of the water

e T

than froa al) other factors.

L

Leaving out of consideration the Agemnoy Ditoh, whioh might

_ poseibly be supervised by someone fhere, the i stance from tla

CV-6417-201 NNO005403
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Red lake systen to the work wt Carrisc is .a.bout 650 miles, and
¥heatfields and Cottomwcod are not far off the read between then,
It ought to be feasible to put all this work under the contrel end
direction of one munj but he thould bs loocated or have his station
somewhers betwesn the two first nemed points so as to be nsar his
works If he attends to his work he will huve his hands full for
at least ten months of the year and he won't often have a chanco to
vieit the agenoy,:

I would here like to note a suzgostion that I profferod the ‘twe
Agents who were on the resorwtion during the period of my work
thore; to the effect that the saveral ereas under ths differsnt
ditchos should be divided into tracts of 10 or 18 moresn, or not to
excoed 20 acres; & tract to bs held by sn Indisn so long =3 he
profitably and thoroughly farmad ite I doubt if an Indlen ¢an
rightly tend moro than &0 irrigated sores in orops; and this
method would prevent tho scattered, straggling fields they would
otlerviss fence,

vnuring nearly the whole time of my work hero I was fortunate

.1n having as en interpreter Charles Damon. He is a half breed,

his father being s white msn and his mother a full blood Kawajo.
He has bean educated in part n‘f. the Agenoy school from which he
was ;ent to Carlisle Ponn, whers he remained for some yoa.fm re-
turning to the reservation several yeers ago, I have used him u.
foreuan, assistant earpont:ﬁr, on the survey, plowman and teamster,

in fact in every position exo:vt clerk, and he has proven apt in
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soquiring & general knowledge of tho worke Whlle I know litile of
his knowledge of irrigation farminz I do know that he hes a worke-

ing aoquzintence with Navmjo methods, as well as farm and garden

work a8 prectized at and around Carlisle Poan, throug;h the outlng
syeton of that school; and as I have proven his integrity, abile-

ity end devotion to his duties, I had thought of recoumending him

to your notice for the positlon of superintendent of the cone
structed work, espeoially as he knows the people and can speak

both languages. The man who may be put in charge of these ditches
will have to be given the unqu‘lificd support of the Agemnt and be
sustained &n evorything he undertokes, or he will be ignored by
the Indians, his word will pass uhheedod and his efforts rendercd
fruitless, In ignorance of what support and backing will be rende
ered, I camot reccmmsnd Mr. Damon for a position in which his
stetus with his tride may be irreparebly runied and himsoclf caused
to lose heavily.

That ﬁrritory which has been set aslde for occupanoy and use
by the Nava jo Indians, lies in the northeastiern portion of Arizona
the north western part of Hew Moxico, and in o small degree in the
south eastern corner of Utah, Extending {rom out'to wost for
180 miles and north to south for about 106 milea, it includes
within its ares of over 12000 square milss a varied topography
and structurs peculiar to this region; The mountains ranging in

elevation £rom 6000 to $800 feat, are ocovered with ¢ thick growth

b
CV-6417-201

NNO005405



of pine which conserves the snows and rains to a lerge degres,

causing nunbrous springs and seeps and a few small streans, some

psrennial for a skort length of thelr course. From the foot of

the mountains the land sfretc}ma in rolling breken ridges, or high

nosa lands, towards the valleys, These foot hills and hizh nesas,

in elevation from 6000 to 6000 feot, are covered 4in pany pleoces

with pinon and cedar which grow up to, and mingle with the lower

fringe of pines on the mountein sldes; while in otlers the only

growth is sage brush, grease wood and a 1ittle gross, These mesas
are scarred by 1m;mnerablo washes and gullies near the mountains,
whioh, uniting as they extend outward, form ravines and sanyons
whose rooky sides sre from a hundred 1o a thousand feet high

= whore they debouche om}:hn velleys. The velleys, from 5000 to
000 feot above sea lovel, are often quite wide; the lands feirly

smooth, or gently undulating end nearly always covered with a

scenty growth of weods, sage brush and grass, but there are no

r trees or large brush.
Through these valleys rux tho watsr courses, dry exeept at
short and infrequent periods of flood, winding their way +o the

mein drainage streams, the ochannsl being in places well defined by

fts thirty or forty foot banks s hundrsd or so feet apart, vhile
' lower down 1t spreads out over sn undefined waste of sand a nile
or more in width,

The only sireanm of any moment in the region is the San Jusn

;
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vhich flowse in a westerly dirsection and marks the northern bowmdery
of the recorvetion for a pard of 1ts length. Its valloy along the
enstorn portion of the resorve is narrow, ranging in width from a
fewr hundred feot to about two mlles, end i8 sojrojated into acres
from ons to two hundred, to & thousend or pessidly fifteon hundred
acreos, by the hog backs and ridges through which the rlver passes,
or the projecting points of tho table lands whioh abut thereon.
Thesa teble lands, rising from fifty to two hundred feet above the
river are croseed by mny heavy draineze chamels; thoy ere broad
fairly level stretches of dry sund and sandy losm, end have at
best but a stunted vegetation. L3 it flows westward the river's
banks become higher and 1ts wvalley narrower until 4t finally
enters oanyon forrmation in which 1t continued until it emptioes

into the Colorcdo.

r An erumeration by the Densus Bureau in 1650 pgave the totsl

nuaber of Levejo Indians as 16,102,~ 9241 of whom wore moted as off
the reservation at that time, leaving 6,661 ns residing within the
oonfinss of the reserve., Their stock was enumerated sz ocattle
9,168 head, 118,798 Lorses and 1,685, 764 shcop, which number

probably included the goats, Of this ttock the women are univer-

8211y conoeded to be the owners of the shesp and goats. Thoy

pasture them on the uplands and mountein ranges when the weathsr

s warn and the grazing good, watering at the springs, small

streams and ponds. In the winter the flocks are drivon to the

lower country and held in the welleys and low lands where they

V8417201
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subsist on the few forage wesds and soant grans, depsndent rainly
o1 thoe snow for wnter, Some of the wol is cearded and spun in tle
0ld prinitive ways, and is vorked up neinly into blankets) but by
far the lerger part is sold, as it is taken from the sheep, to

tho traders and 18 the main source of revenue to the Indianss The
neat of both sheop and goets 16 much used for food, anl the pelis
ere sold to the tradera, The man have litt_.'i? or nothing to do
with the flooxs and the work of herding, shearing, ets, is done
'by the women and childreny the ohildren boiﬁg used as herders Iyrom
about four or fivse years of age until they reach maturity.

Tho estimated number of sheep in 1800 was, as stated, 1,583,764
and it hus been since given as the cpinlon of some that the number
was increesing, There have been numbers of them oconsumed for food
and thousands have been sold of late years for firom 76 aents to
{1.50 8 headj 2 large number g0ld the past year averacing 95 cents
a heads The sheep havo besn rapidly diminishing in number end I
doubt if there are a half million on the rosorvation todey,

| The idoa sesms to have been ovolved by eome one that the

availnble grasing lsnde could be inoreascd manifold by the development

of water for the flocks at mumorous places soattored ovor the
resorvation, and this tho Doparitment hag evidently repsatedly
urged, I do rot think this schoms 1ulpr'a.oticsblo today to sny
great extent, although it may have bLoen some years ago, The annue

al precipitation of both rain and enow is nuch less now than of
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formor yosrs and sectlons that once wfforded good greeing are now

barren of ve otaticss One sirip of cowntry thirty nilss in length

vhere the grass could be profitadbly out far hay up to sixteen
years &go now affcrds but poor pleking for a for sheop snd ponts,
erd the pitiable corditlon of the few half sturved ponies which
wander over it is alco proof of the little feed on this ranges
The past fall I remarked ém ths numerous bands of sheep and goats
that were being moved from u. oertaln reglon and was told that

there was not a spear of grass or any other foed ona strip ebout

thirty miles wide snd more than & hundred miles long; and the’. 4t

was olther morve or starvation for tha flooks, This strip extunds
from the vest slope of the Lukschukat mountalns wes terly toward
the Colorrdo River, orossing the Chine-s-lee Valley., This barren
conditlon 18 true of meny other looalities on the reservation, but
this 18 tho largest area I know of which has failed totally the
past yoars Fron th(yi'mterially deoroansed amnual preol jitation, the
water supply from springs and stroams is consequently dininishedp
but grass and forage weeds are getting loss from the same cause,
ﬁnd, while vwater 16 necoseary to the existencs of tho flocks and
herds, food 1s equally necoasary_.\\ .

The horses, mules and cattle are the property and care of the
men and are not so importsui as the sheep, Some of the ocattle

have been butchered aid sold to tiw Government for the use of tls

Agenoy Boarding Echoolj but a far greatsr number nvs basn sold on
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foot to tho whites on and eround the rescrvetione The Indians
infrequently kill a besf for thoelr own conswiptions Concorning
thoe nuuber on tha resorvation, I have no inforzation upon viiich

to bass an estimate; bubt from the rany bsing sold I infer the
nunbar 18 diminishings Tho horses, suppossd te nuxber 115,738 in
1890 which was and {a probubly excessive, ers poor specimines of
cayusos The better grade of ponies and mules, which are beiter
end more highly ¥alued thea the ponies, are used for riding, the
poorer specimens belng used to wagons and for the 1little freighting
they get to do for ths Government and the haullng tloy d; for
themselves, DBoth horses and mules are oftsn killed for ricat and
the substitution of burro and horse for sheep and goat meat,
spares nunbers of sheep which would othsrwise kave to bs killed
for food 1]

Both cattle ard horses arc herded on all portious of the
reservation, but mainly in the mountiins. fThey can paw through @
snow which would prevent shesp and goats from getting anything to
eat, and the heavier the snows of the mounteins and high lsnds does
rot of'ten force them down into. the valleyse Unlecs feed is abunde
ant sheep pull grass and weeds up by the roots and eat the whole
plant, and in & short time the ground ies devold of vegetation,
Cetlle are averse to steying on & rango with them and their dise

like to sheep &nd goats is better understocd efter one hes iried

to drive a bunch of wild cows across a shoep trail, Yet the
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cornflioting interesta of thase two kinds of stock has not beon a
couse of trouble and blocd shod mmong the Yawvajos as it has boen
among his whits brothora, 9 |

In the agricultural pursulits men, woren ard children are en~
groode  Yheir principal orops sr¢ oorn, wheat, puspkins and melonse
Bomelimes the wheat is plantod by drilling holes in the ground
with & pointed stiok into which some grain 1s dropped and oovoredy
but lately they have been breaking the groumi by shallow plowing
and sowing the graln broadoast, The grain 1s out by hand with
fickles, bdbutoher kmives or anything that has en odge, and bound by
hand; it 48 then carried and laid on & smooth plece of ground
vhioh has been cleared off, s temporary fence of poles and posts
built around 1t, and the grain is threshed out by running or mille
ing porlec over 1%s The wheat is then gathored and teken to the
hogans to be winnowed in blanksts and baskets, and ground by hand
between two stonss, and is made into busouits or tortess as nosded
and baked on hot stones ur in frying pans; The winpowing and
nginding is done by ths women and older girls. There has lately
been & water mill built en the upper San Jua.n by some whites, and
nany of the Indians in that rection have hauled thelr wheat for
from ten to fifty miles to have 1t ground thers, While the orop
of wheat is 2ot large it is considerable and of good quality, but
both quality snd quaatity could essily bo inoreseed, This orop is
usually planted in sections too high and 6old to permit of raising
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corn &nd whore there 1s sono lititle stream that will aff'ord water
for flooding the fields,

The principal crop of the Kavajos is cora, and to the ralsing
of thie 1s given as muoh care a3 to the flocks, The sncw wuter of
the Spring 48 intercepted and diverted froa the washes to the ede
Jacent lands whioh are thoroughly wetted and then left to dry out
somoxhat on top as the water sinks to the subsoils When the ground
is sufficiently dry on wop to pormit of delng worked end planting
tixuie has coms, heles are dug at irregular interrels end of verying
depth, and & small handfull of ocrn 48 dropped in and covered. The
moisture in ths ground sprouts and continues a slow growth until
the rains of July nnd August oomd to mature it. As the rains ere
ususlly & 1ittle earlier snd more plentiful on the mountaina than
in the valleys, the water is taken, as before, from the washes and
the cornfield:s &rs irrigeted by flooding insteed of by furrowing
irrigetions but #s & plow L& nover uted on & corn field this latter
rethod 18 rnot possibles Yhen & wash sprosds out over & wido ox»
pavse in a valley, fhe Indfans of.‘tar; plant their corn in the broad
lovel bed of send which 18 hers ity channels Here they dig with
Lands, hoo, post hole digger or stick a hole to the underlying
strats of esrth, vhich may be six inches or more than {wo fect
downy but he goes down to ths sub soll for food for the plant and
to vhere thsre %s always moisture during the early part of the

years A flood is couzted on to come down some time in July end
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spread out over thess fields, Sometimes the corn is entiroly
submerged and often much of it 1s washed out of the giround; but
on the whole thls mothod of corn cultu.e is profitable to the
Indiaa, Aside from one or poselbly two, weedings ty men, women aad
ohildren, there is no thinning out of the corn or otlar cultivee
tions 7The corn is harvestsd, husked and shoelled and some of it
taken to the hogans or winter houses, Here it is stored in large
jar shaped holes dug in the growd that heve been dried by fire;
from theses it 1s taken and ground into moal as 1t is needed by the
women and girls, 7The rest, and by far the greater part, is s0ld
to the traderc and none is fod to stocke Nelther is the corn
fodder and wheat straw staocked for winter forage although it
should be profitadly dor-

The melons and puapkint grom among the ¢crn or on patoches
olose to it. 7The mslons are luxuries, many of which, both watere
melonas and canaloupes, are caton long before they are rips. The
punpkins are a source 0f food from the time they mature until late
winter oxr early spring,  They are either stored as plucked, oy out
into strips, driod and then put away,

These Indians are very fond of vegetables and ¢specially sc of
onions and potatoes; and why thsy do not raise sufficient quantie
ties of them I do not know, unless it be they have never been
showm how or have not seed, or cannot koip it from one orop for

another,
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Tﬁo fleld s whioh they oultivate very in size and distexncs
frow thelr homase On one good af:ed field olose to a big wash, I
havu known as nany @8 seventy-five Indlanm to farmj soms living in
the vicinity and othoers comlng seventy or eighty miles, During the
Sumisr & family may pssturs its sheop and goato in one region,
the few head of cattle thoy muy own in another, rsise thelr corn
in another geciion and tholy wheat in etill ancthe r; but tho); all
have their permnpnt or winter homes, or hogans, to which all is
teken in the fall for preservation or use, As a pema.nent home the
wood earth covered hogen is bdeing replaccd by log or st.ae osbina |
and the more modern buildings are exerting & oivilising influence
on ths Indlan which he apprscisates and approves,

(Q ) I rogard the Kavejo as an agricultural as 'well as a pastorsi

- people; and 1f any one, traveling over their country, will pheserve ’

? closely and note the hundreds of futile efforts towards the ocon-
servetion and utilization of the little water they have, I think
he will agree with me that it i{s not the fault of tho Indian that

he is not a successful agriculturalist,
There are sono of thess Indians who at times wander bayond
- the confines of their reserve to visit friends and other peoples,
to trade, to hunt, to oultivate small fields more favorable than
any thet are unococupied on their reserve, or to find graging for
their stock which would otherwise die of starmtione There are

others, not roving bands, who have their homes, stook and fields

\
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apart from the reservatlion snd have had for years, end who ere

holding todey as thelr om vhat was held by tholr ancestors long

bafora the sdvent of the white mane Tho sumber of whites iroreancs

exd there are more znesp end oanttls to be grazed on the pudblio

renges, fesd 18 noosasary and the white is progrossive; or it moy

be -aggrassive. The Indian &8 a ward of the governmemt, 18 protest-

ed by the govermet and, consequently, camot proteot or dofend

hinself or his propsriy being e ward and having control of no

property, Vith this feoling ontertzinod toward the Indlan by them,

what more natural than that Gentll, Mormon and Nexican should come

bine to take from him what they want and neod as well as he? It is

the law of naturs, the survival of the fittest, the destruotion
of the weak that the strong may live. What justice will be meted
out to him if, belng sinned against, he tako his ocmase to ocourt?-
Aritona 18 rulsd by the Kormors, New Mexico by Usxicsns, What
Justice is meted out in & Kexican court to the Gentile or Mormon;
what by the Geatile judge to the Mexlicen! Whet oan the Indian
oxpoot.. In nearly every trouble betwson the races and white, and
not the Indian, has been ths aggressor,~ as witnsss the ju. t1fln-
ble killing of lot Smith by Chat chuse in solf defence some time
baok; and the legal (7) eold blooded murder of five Kivajos last
Falle Then take the appraisement, assessuent and attempted ool

leotion of taxes on their flooks, £rom some Kavajos by & sheriff

backed by an armed posse of fifty men one winter evening in 1496-7.

Because the Indiens could not pey the illagal levy, men, wouen and
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children, seme babies in *rms, were horded with the sheep and
goats, and driven that same ¢vening and ensuing night through the
snows of the prairie and waters of the half froson streams to the
rosorvatione

Fhile I have written sirongly on this subject I feel more
strongly than I have written, for I firmly bolieve that nearly all
of these troudles, and thare have been many, have been pro detere
mined and oarried out, so that the Dgrartment sould be acked, with
soms show of reascn, to retun tﬁo 'roving, wmarauding bands of
Hawzjos® to their reservations Two things must be borm in mina
‘in this connections fho first §8 that nsarly all of the Indians
residing in the coutry vhere xost of the troublos has been and 1is,
have always lived there, weres never oaptured by Kit Carsonand
talcen a3 prinsoners to the Boske Redondo, have never lived on the

reservation and conswyuontly cannot be "roturned™; the other is

that the ‘s milar intorests cf the shsep mon of ths two raoces cone

| fl4ot, and the whites Wll use evory endeavor to seoure the excluse

ive rignu 42 range on the public domain, and to which, I think,
tre Indh.n has aa equal righte I kmow only too “well how heavily

hindicapped the O fioe 15 in this matter, what a source of troubls
and enxiety it has beon made by the looal and territorial authorie
ties, snd how earnest have been the offorts to make the resirvae

tion, by the orly means pcssible, ocapable of suppo:rting the whole
tribe; to the end that these Indians oould justly be hol;l within

its oonfines,
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The Lrripgation work that ras boeon dora is conparatively srall
and zore on the nature cf an experimenty yet &t is Jazge encugh to
denonstrate tho velue larger and more profitsble worke of the same
¥ind would be to these people, §Should threy prouve a wise and profe

veble Investzont to the Office and & cortiruation of the work be
decmod advisable I would suggest that then a reconrolssanco be
made by some compotent 1x'r1ge:tion englncer in ocharge of a full
perty of assictents equipped with 21l neceseary instrumeniss This
reconnoissance should develop the poseible reservolr sites, the
area of the catchment besins tributery thereto, the slze and kind
of tlLe necessary embankrments or retaining walls, and the impounding
capacity; slso the length and size of ditches therofrom, the
structures nscossary, and the smount and kind of reclaimable imnd,
The Sen Juen, the only important strean, should be thoroughly exe
ploited axd the different possidle systems outlined; giving the
lenzths and sites of Ehe different ditches, structures necessary
end the areas of the lands under the several lines, Thre springs
and sub surface waters night be regarded and a geologic axaminme
ticn rade to deterﬁine the small artesiar basins, that atftesian
¥:1lls, and wind mills and pumps eould be employed where grasing
would bo inareased or made avaiiable by their use, The reserve~
tion, or nocessary perts of it, should be mapped and the differemt
schemes ckould be shown thereons Then maps, plans, profiles enad
detanllod estimates should be made of sackh of the differaent sys tams,

This reservation presents to the hydraulician some most intere
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esting and complox problems, the practfoal and bast solutions

of whioch are among somo of the most dirficult I have ever anong
end a thorough and proper prelininary survey will cost conslderas
ble noney and timej but it is the only way that completlo and defi-
nite information, on which to base intelligent action, can be
obtalnod, and an ostimate made for mcney necessary to redlaim suf-
fioient land. to warrent the Departmeat i{n placing the absent
Indisns on the reservation,

In this conneotion I would invite attention to the two following

extracts;

Revised Statubes, UsB8. Seoe 2339,~ Vhenever, by priority of pose
sossion rights to the uso of water for rining, agricultural, manue
faoturing or other purposes, have vested and acorued, and the
esro ere recognuized and acknowledzed by the loeal customs, lews,
and tho deoisions of courts, ths possessors and owners of such
proved rights shall be mainteined and protected in the same; and
the rights-of-way fur the construotion of ditches and canals for
the purposcs hereln specified, is aclmowledged and confirmeds

Sece 2340, All patents grantesd or pro-emption or hcmostends
allowed, shall bo subject to eny vested and socrued .ater~ripghts,
or rizhts to ditches and reservoirs used in cormection with such
water-rizhts, as mey have beon acquired under or recognitzed by
the preceeding section, :

P+ B. Earrour, C.Es in his roport of September 29, 1£98, to
the Commissioner of Irrigation and Water Rights of New ¥exioo hne
the following to say as to District Ho. 1 or the San Juan Distriot

and which probably embodies all irrigation data relative to thie
stream p-mr available, :

"Geographical looatién; HNorthwestern portiom of the territory,
covs™ing San Juan and paris of Rio Arriba end Bornelillo counties,
horeage irrigated, 13,870,

This dlstrict conprises the aroas drulned by the Rio San Juan
and .ts tributaries in Kew Ucxioco, and .ocoupies the extreme northe
70stern part of the territory.

The river enters the territory just bolow its junction with
the Piedres, & short distarnse below Arboles, Colorado, sund thence
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turning toward the wost, passes out near the northwost conrner,

Ihis stronu roooives several tribuiaried of importence in its
passage throuch the tersitory, and all of these are from the north,
rising in the Sau Jusn cod la Plata mouateins in Colorados

The drainage entering from The south is excesdingly small end
:;zcertain, and may bs outlrely neglected in & general contidera=

on,

In 1898, the mean flow of the Rlo San Juan during the irrigu-
tion season, was 580 second feet at Arbole, while ths Piedras was
delivering a mean flow of 380 second feet during the same perlod,
naking & mean flow for thoe river at the Colorado line of 960 second
fect,

Tho flow from the Rio do los Pinos at i1ts junction with the Sah
Juan, 1s unkeown, zund but few measurements have been made at way
tine,

From an examination of the date evailable, howevor, it is boe
lisved that the moan fiow mny be safely placo:l at 8C second feot.

les Animns 18 the largest cributary of the San Juan in New
Moxicoe Its mean flow st Iurango in 1896 waa 856 second feet and
it 1s probable tiat this rlow reaches the San Juan below Blooming-
ton with but little ohange, for, although the Rio Florida enters
«dout 12 miles below Duranzo, 1ts waters are entirely in use dure
ing the dry season for irrigation, while its surplus at other
times porhaps no more than compensates for loesos from sospage and
filtration below,

Rioc La Pleta enters the San Juan about three miles below
Farmingtons Ho data is available as to the fiow, but it is be-
lioved to carry & mean of E0 sucond feets (Mo wuter delivered to
San Juan during irrigating serson, Butler,)

These sirearns are oll peraanent in character, but the flow
fluctuntes with the venson, depending primarily upon the melting
of wintor snows in spring and upon the so-culled ralny eeason,
oociring here usually in the latter part of August and in Septembder,

bpring flow usually begins in the eerly part of March and
reaches the maximum from May 10 to 20, themce greduall;- deoline
ing until the fore part of July, when it reaches the normal,
sutmer flow, The rainy season flow, occouring in August end Septeme
ber, is clerscterired by sudden freshots which are at times of
great volume as is instanced in September. 1896, when & flow of 7, 800
second feet was vbsorved on the Animes River.

The irrigation system in this distrioct comprises 19 ditches
on las Arimns, 18 on la Plata, and 18 on San Juan,

There are also a few small ditches on Ric do lLos Pinos, but
here the wanlloy is parrow and the fall heavy, overy reach having
its om omall ditoh,

411 thess ditches are either private or community, with the
exoeption of the "Animas la Plate sand Ssu Juan Canal,® whioh has
been bullt for speculetive purposes,
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Thars 48 an sotual cultivetlon undor the 19 citolios on lLas
Anir2s, 4,480 eores; under tha 18 on la Pluta, §,2'0 acres; under i \
the 18 on San Juan, 3,840 azrea; while on Rio do los pPlnoa, sans
300 acres (estinated) or & total of 11,820 acres aotuslly urder
cultivation on those streanmn,

.This acrenge could be inereased to 25,000 without extonsion
of the presont system,"®

If the use of water from the San Jusn River 1s not alrondy
socured to the Indiens es & tribe, by riparlan rights, or through

some other law, it may be wsll to zee if a roguisite amount cannot

be in some manner reserved for thelr use, to the end that when the

Lopartinent dceas 1t wise to water the San Jusn lsnds of the reserve,

wetor will be available, Thore is amplo water now in the river

Tor all including these lands, and the acronge outside of the
reservation under ditochos from this stream and 1ts trlbutaries

w111 probebly not be fully cultivated for some time to come, It

will rot be msny years, however, vefore ithLe wnter and lacd of this [

distriot will be utilized by the wiites for it is cnec:c¢f the fow

A good genie=dovelopod possibilities {in the arid west, I am nod

versed in law .s.nd I do not know what may be possible in the preme
izes but I recpectfully invite your attention to thifl rattor as it
concerns the best, choapest, largest and most profitable irige=
tion schemo for the Ra;ve.jo Reservation,

The report of Nr, Davia 1s herewlth returned,

Very respectfully,

Superintendent of Irrigaticn.
Enclosure,
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