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Gallup, New Mexioo
December 28, 1936.

We Go Moﬂilmies,

District Menager,

S0l Conservation Service,
¥avajo Projeot,

Gallup, New doxiow

Dear Sir

[

An intograted roport on lund Management Unit
No. 17 (Pueblo Unit) is hereby beiny submitted by the
Study Croup 'C's

Very truly yours,

T R A

John P. Bewley
Assoclate Soll Soientist
in charge of Party.
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The improved roads are: St Mohaels~Keans Canyon,
Chambozs~Chin Lee, Cornflelde~Genndo, ard the Saline
rords. One truck trail extends from Genads to the
FluZed loelt, tha 8Summit, Klagetoh and Gremsewcod,
Another ertends from the above montioasd trnil at a
roint atout 10 miles mbove Pine Springs, and passes thru
Pins Springs to tho U.S. Bighwey 66, The numerous

' Indian treils oross and re-cross those roads and trails
and form an intricate nctwork of byways to all parta of
the arsa, mking it accossible te all types of trang-
portation end livestool. ‘ -

AE‘ risulture

The arcas of agricultursl oconcentretion sars loceted

along the main washes, Atout 340 ecres are irrigated and
[ farmed in the vielnity of Camado. This is the only

irrigated land in the District, Other aress of concentration

sre located around Klagetoh, Viide luins, west of Pine
Springe, Cornflelds, Oreasewood Springs ,.and the Steamboat
wash, There are, howover, mamy ascattered farms over the
entire districts Corn, alfalfa, and cats are the principal
crops. There are approximately 5,956.acres farmed and

1,75C aores of potoatial land,
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Demonstration Arcas

The Stearboat, Ganade, and Klagetoh Demonstration
areas arc in this Unit, They repreaent 88,178 aores. .

ihe total area of the unit ias 1,144,122 acres.
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SCCICLOGICAL SURVEY

Pth.tion

Land leragerent Unit 17 bhas a total Navajo
popalation of 3,687, prouped in 512 consumption umits.' '’
The inhabitants pein their livelihood from tho raising
of livestock, farming, and in recent years, wage wbrk.

Thd eleven trading posts located within Unit 17 provide
the peoples with roode wilch they do not produce and serve
a8 collroting and distributing centers for the livestock
and octher products which are mrksted.

The~~ aro several general areas of population
voncentration which are lacated in theo vieinity of
agriocultural iamds. These may be divided into an eastern
section including Klagetdh, Wido Ruinsg, and Pine Springs;
a westera section composed of Steamboat; and a large
central coacentration extending from KXin Li Chee and Cross
Cenyon in the north-east cormer of the Unit through Ganado
ani Cornfields 4n the center to Sunrise and Greasewood in

? B the south central portion,

(1) The consumption groups range in sisze from 1l to 25 with
tho average mumber 7. Over half (56%) of these groups,
inoluding nearly half of the tctal population, vary between
4 and 8 persons per group.
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Tabie I

Population by Ferming Areas

Fumber of Number of

People Con. Groups
Klagetoh, Wide Ruins, 4131 132
Pine Springs
Steamboat 478 €8
Kin LA Chee, Croas Canyon 939 154
' Mountains
Ganado, Cornfields €19 88
Greasewood, Sunrise, Mesa 420 60
 TUTAL 3587 512
" Incems

Tho people of Unit 17 depend slmoet completely
upont the ircome derlved from wage work, livestock, amd
agriculture for thelr 1livelihood, The total imvome in
1936 exceeded half a million dollars {3525,900,00), of

which two-thirds ($353,400,00) ropresented a commeroial

or cash incomss Tho other one-third (¢172,500,00) ine

oluded the purchase value of livestock and epricultural

products produced and consumsd by the inhabitants. The
division of tha total imcome into its five principal
categories Indicated thet wage work end livestock each

contiributed ons-third respectively, of the total amount,

DFA 169
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Another one-fourth (24%4) was derived from agriculture,
The imcome from the sale of rugs =as the fourth nmost

importent source of revomic,

Table 11

‘Potal Inocome ~ 1935

S ANTha Non-Coma, Total - z

Wegos 2175,600, $175,600. - 38

14 ectcck 118,300, § 53,700, 175,000, 33

Agrioculture 6,700, 118,800. 125,500, 24

Rugs 48,600, 48,600, 9

" Miacellancous 3,200, 34200, 1
TOTAL $353,400, }172,500.  1525,900, 100

The epslyeie of non-cormsrcial income demonstrates
that sgriculture wna considerably more important than live-
atock. Wearly TOZ (£118,800,00) of the nomecommersial
incoms vmr ropresented by agrioultural orops produced and
consumed. A considerable tut unestimated portion was con-
sumed by livestook, principally horses. Tho commerociel
inoome from agrioultural producis was negligiblo, and is of

even loss significance when it %6 re:liszed that practically

-all of such preducts sold to the trador were later ro-

purchased by the }iwujos.'

bt iy 7§ RO
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Other than wage work, livestock was the most
iaportant source of commsrcial income and also reprcsented
a considerable portiom (50%) of the total mon-commercial
incoms,

The break-~down of commercisl income into separate
item~ emphasiies the importance of wage work as & soures
of revenue which includes half of the total amount. %he
incoms from livestook eccounts for ancther one~third and
i particularly importent in its relation to tho negligible
incoms derived from agriculture, (2%). It becomss evident
that the preduction of livestock products ic on a semi-
comnorcial basis, while farming aotivity is definitely non-
commmroial. The figures from Tsailee end Momment Valley
are ocurroborative.

A particularly signpificant source of incoms in terms

of Bavajo culture,ls that derived from rugs. Although it
represents only one-eighth of the tetel, if we deduct wage
work it amounts to ome-fourth,

Gross non-commercial incomes represents the quantity
end welue of food products produced and consumed by the
people of thie distriet, Agricultural products account for
two~thirds of the total, the balance arising from the ocon-
sumption of shsep and goata,




w J0O -

The agrisultural lncoms was derived from

 approximately 3800 acres in cultiwation in 1935. This

represented an average per acre incoms of $35,00, and
reprosents the value oxpressed in money torms of the -
products which the Indians consumed,

The value per acre of amy one .crop varies with
the yleld and selling price. The calculation of the
velue per acre of the varlous agricultural crops shows
#ide varistions According to available figures potatoes

proved %o be the most, and beans the least valuable in

1935,
Table III '
Relative Value of Crops Per Acre

Potatoes $200.,00
Helons 160,00
Alfalfa . 650400
Corn | 27,00
Oats | 23,00
Boans | | 8400

Tho total livestook graged in the Unit, exclusive
of horses, totaled 56,777 sheep units. The total income
from livestook was §173,000,00, or approximately $3.00
per sheep unit. This figure is probabdbly high, imesmich

CV-6417-201
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as 4t 45 estimted that the stoeoking of the range is
20% higher than the stook dipping vecords indicate.
This would reduce the per sheep inoome to §2£.,40 per
wait,

The total livestock income doss not include the
velue of the wool used in rugs. It is estimated that
48,000 lbs. of wool were so used, and if purchased froia
the trader at 26¢ a pound would add an additioml
$12,000,00 to the total. Since this amoumt ie included

in the value of rug sales, to include it here would be
a duplication,
There are approxinately 1000 hsad of cattle owned

and gresed in the Unit. Since no trader reported buying

I

e,
iz

cattle, it is imposcible to gruge the income from thie

farant

"ird

oo Tt B

alass of stook,

One acre of agricultural lend in the district
during 1935 produced income equivalecui to that produced by
15 sheep units, figuring $2.40 as income from one sheep

unit,and $33,00 as representing income Per composite acrs,
Consumption

The total valus of goods concumed in land Mamago-
ment Unit 17 during 1535, exclusive of produots such as
fuel, which were collectasd, wes $443,000,00.

Sola e Vi Ceemdt,
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Approadmtai& 407, ($172,000,00), represented non-
sommersisl comsumption of agricultural and livestock
products produced and consumad by the Havajos and not
dictributed through the trader,

Table IV

Total Consumption

Commeroial $271,000.00 60%
Non-Cormercial 172,000,001) 407
TOTAL $443,000,00 1007

Sixty per cent, ($271,000.,00), of the consumption
in the Unlt wus represented by products purchased through
the trador. The total commercial income,($628,000,00), was
soms 382,000,00 greater than their monsy outley, This dis-
orepancy between income and consumption was alan cbserved
in Yomument Valley and, as there, may be accoumted for

through the large wage income ($176,000,00).

{1) Goods valued at cost to the Navajos 1f purchased at
trading posts,

T T T

T T I DV P AR L A S

NNO00414



Table V
Gross Comnercial Conswuption - 1935

Food §155,474,00

Clothing 78,916,00
Household Equipmant 9,8062,00
Productive Equipmer: 25,545,00

TOTAL $270,831,00 1007

By adding the 1172,000,00 of products which were
home produced and consumes we reach e totel of 1323,000,00,
or 745, (757 in topument valley) of the total ecomsumption
going for food, It e estimtoil that elirhtly over half of
this emount representz food fed to livestock,

By dividinz the food imports iuto ¢ -s¢ which are
producible and those not producible, the former empuntc to
869,000,000, or 467 of the total, Hay, corn, potntoes, =nlouns,
end cete ere epricultural products shich are irmmediately
producnible if ediitionel erabls lswi were mede svailsble,
Flour, vhich represents the iargest single iterm of food in-
ports, could be produced from wheat if methods of proaessiig

were developode

CV-6417-201




On the basiz of present cousumption of imported
food commodities, their yleld por acre, thors has boen
anloulated the acreapo needsd to produco & food supply
to displaceo that which %9 now importod.(‘l"' An ndditional
584 meres would be required for Lhe raw agricultural
products nnd some 1333 for sufficiont whoat to supply an

equal uwrount of flour now consumsd. There would thus be

requircrl Ln &t ..-Ltiuml }917 ascrow of apricullural larnde
Tablo VI

Acreare Yeguived for iroduction of Producible
Importa liow Purchased

Teands bollars Yield Acres

£ ea .
Convidal
Y L4

Potatoen 145,269 v Ty48). 4000 38

Helons 57,612 2,179, 4000 14

‘Tnions 17,8ub g41. 3003 8

Comn 181,500 4,921 . 780

Daty 55,500 1,826. 720 89

Yoy 873,920 30,832, 4000

Becns 2,500 116. g 17

Teaches 2,776 161. 12000 3

Total (Raw Agric. foa go L
Products ) .28 ’5\.)71 584

wheat : 958,000 49,026 ,

T 1AL - (C5,08,

{1} the estimies of yiold per aore have been furniched by
the apgronomist and are oconsorvative, tut do not tale imto
acoount the additiomnl cost to the Favajos to t111 such
additional apricultural land,

DFR 176
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If this emoumt of land were developed end planted
tc the specific orops indicated, it would eliminate the
need for same $68,500,00 of income which now leaves the

district, ZThis is equal to! 5§74 of the commercisl incoxs
from livestock, or 58% of that derived from wege work,

The distribution of livestook ownership is avalleble
for the people living in the Steamboat area, which includes
137 of the total population of the Unit,

Table VII
Distribution of Livestock Ownsrship!l)

Bard 8ize Feople Total Owned Per Cap.

Sheep Units Owner :

) Excluding
| Horaag g
0 6 0 0

1 to 50 138 746 5

§1 to 100 108 1566 14 :

101 to 200 242 3468 24

201 to 300 31 1262 41 :

301 to 400 25 1074 43 4

401 to 500 22 810 42 i

§01 to €00 7 562 80 i

601 to TOO 0 0 0

701 to 800 0 0 0 !

801 to 900 o 0 0

901 to 1000 ) 0 )

1000 / 1n 1090 100

TOTAL 489 10,666

(1) 13.5% sample taken in Stesxmboat Canyon. #
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~ Soms 50% of the pobple in the mm@rship class
* 0 to 100 own 22% of the livestock. In the ownership
class O to 500 there are 87% of the people cwning 66%
of the livostou'.:vu}ule gomd 13% of the inhabitants owne-
ing 300 or more sheop possess 347 of the total,

If this proportion is applied to the total stook-
ing of the Unit there would be a total of 80,000 sheep |
units oxclusive of horses. Horses would add ancther
15,000 sheep undts, bringing the total to 95,000, which
is the estimte of the total stooking of this Unit,
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_.g‘ricultural Soils

The area of agrioultursl laz;d in Unit 17 is very small

comparoed to the total. The present land, farmed and potential,

amounts to approximately §,400 acros, or about 4 of 1% of the

total arsn,

The goils that will produce crops under {he present con-
ditionz are those doap soils located in the higher altitudes
whers dry farming 1z practiced to a limited extenmt, those looated

‘along the washes which receive an oocapional flboding from the
overflow of the stresms,and soils that are irrigated from the
impounded £lood waters,

The best agricultural scil in the unit is the deep fine
sandy loam with a moderately heavy subsoils This type of soil has
an open apd friatle surface widch permits rapid penetration of
rain and £lood 1mterc and a heavier subsoll which holds the
acouulated water for plant uses These soils are well drained

and free {rom alkali,.

The principel aress of this type of soll occur in the

vkoinity of Klagetoh, west of Pine Springs, the lower ond of the
Uorado irrigution project, and the aren below the precont Genmado
irrigation project where potqntial land has been mapped,

In the vioinity of Cornfislds, Greasewood Springs, the
lower ond of the Stecemheat Wash, and below Wide Ruins, there are
extensive aren.c of fine sandy loam which have o hoavy olay sub-
soll, at a depth ranging f.rom 6" to 30" below the surfaces Thin
type of soil is well suited for agriculture, tut care must be
exercised in subjugation to prevent mter-léggmg through

excessive applications of water,

"DEA 179
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In the Sege Houze Vash, southwest of Fluted Rock,
thors 18 an alluriel clay loam soil developed from shale and
disintegrated sandetone, The noil S8 primarily a clay loam,
but the insluzion of small sandetone fragmonts, which are
contimally disintegrating, give the soll an open end Lrisble
structurs, maidag it suited for orop producstion, The rate
of wmter penei‘;mtion 4s 3low but tho wator holding capacity
le highs The surface d:rninage of this ecll is good, tut the
subaoii_ drainaze is poor, due to an impervious layer of cicy
which varies frem 8 to 20 irches below the surfece,

Joma clay soile vhich are now belng formed in the
nerth ond of the fsmado irrigation project and im the vicindty
of Kin Li Chee are not rocommsnded tar firther sgrisultural
development, \

The soil profile is composed of heavy 6133' derived
from the Chin Lee formaticn. Low tater ponstration and tho
poesaibility of alkali concentraticis are suff{iolent to condomm
thic type of soil for agricultural developmsnt,
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Aumomosy
The agricultural land in lapd Mamsgoment Unit Yo, 17 is
scattered over about two-tuirds of the total avea, There is mo
ferming in the southwest cormer, where the Usdt extends down inte
the Peinted Desert country. At the present time there are 8,858
aores being farmed in this Undt and, by the diversionm of £lood
‘water and the proper utilization of irrigation wmater, this acreage

can be inereased to 5,705 aoress Thore are 341 aores being farmed

in the Canndo Irrigation Project this y.ar, and this can bte ine-
ordaged to B4l acves, or until the cupply of water in the Canado
Lake is being used to cepacity. The other areas of mgricultural
conoentrations are dependent upon wa. °r from imtermistent streams,
with the exception of paru of the Klagetoh area, wnich may bde
irrigated next ysar (1937,

m The total agrioultural land, both prenent and potenmtial,
wms divided into threoe olasses.

(1) Irrigatod lend, that land which has permanent wmter
avallable, 841 acres.

(2) Flood irrizated land, or the lard being irrigated
from intermdttent streams, 4,270 acres.

(8) Dry farm land, or that which depends upon direct raine-
fall, 595 scres,

Alfalfa 1s the principal crop grown in tho Genado Irrigation
Projoct, but T7% of the total fermed land in the Unit ls deveted to

tha production of corm,

CV-6417-201 NNO000421
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T™he total farmed land is divided beotween six principeld

QTIPR .
Aores Porcent
Cora 3,088 X
Alfalfa 289 7
Outs b 4ot} 8
, Melons . 6 3

: Beans (. 2

1 Fotatoes 24 1

‘ Idle 161 4

+1 -

! .

Total 3,966 100X

Four puroent of the total land that has teen farmed

N within the last few yoars was idle this sumaers

Prosent yiolds can e inoreased Ly the improvement in
' farning practioes and by the subjugation of the land,

The following table shows tho average estimated ylelds

and the expected average orop production resulting from a lamd
isprovement program

N .i
¥
£

Present Aversge Expeoted Avercge

Preduction Prodnotion
Cormn 13 W, 20 .,
Alfalfe 4000 1bs. 6000 1vs.
Cate 12 ., 20 bu,
Beans 160 1lbs, :blc
Fotatoes 4000 1bs, 7000 1lbva.
DFA 187
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The cultural practicen range from primitive to moderms No |
goed hed preparation is made in some places, while et Ganado, for . -
instance, modern farming methods are practiced with good rosuitao |

Small grains and vegetables can be gromn to a good advantage
on the Dofiance Platoaun, and at Ganzdo, while on the western half
of the Unit corn, boans and melons ars the primipel orops growns

0f the ooncentrated areas the Ganado Irrigatiom Froject is
the largest, More of the land could be devoted to growing of
vogotables and alfalfa., Erosion of tho land is a sericus problem
and it will not be chooked until the irrigation sysiem is improved.

The ditshes are too smll end in many places on towo mich grade.
G:tes wero not loocated at convenient places. The runoff frem the

" bad lands on toth sides mist be checked, Thers are 500 acres of
potential land below the present farmed land, which mst have srosion
protection now, so it will be rendered more easily subjugated es the
negessity and possibility of more irrigated land has been proven.
Since the increase in the avalladle water for irrigation by the | .
building of a diversion dam and an equalizing resevoir above the | gt
Ganado Lake, 1t is quite cortain there will be water available for

the 500 acres of potential land,

The concentrated areas at Cornfields, (reasewood end Satan

Butte are very mich alike, Corn is the reim crop grom. A partial
diversion from the main draizage will be neocessary in order to
irrigate the lands Wind erosion is e problem,

CV-6417-201 NNO000423
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The Klagstoh aren is the moat productive of “e flood
irrigated areas. The soil 1s friable and well adapted to
sgrioculture. FPart o this area will be irrigated aiext year,
Proper subjJagation of the land should be carried out before
the wmater 1s turned in the ditchese.

There 1s considerable land at Wide Ruins that can be
farmed, tut definite recogmeniationms cennot bs mede until further
studies have been completed. These aﬁdioa 1ir111 includo aﬂi}gblo
water, storage capacity, costs, and aveilahle agricultural land,

The lowest crop ylelds were found at Xin L1 Cheo, where 'tho
801l is heavy and high in Alkmli. Only a small portion of this
. area was recommended for subjugation,

'There are smll concentrations found on the Defiance Flateaus,

tut these farms will in most cases be subjugated ms individual

farms and not as one big unit,

The cost of agricultural developrent, involving leveling,

bordering and terracing,as the case my be, on ths farm land is

78,938, Contour listing was recormended wherever possible. There

; we 0o cost figured for listing, as it is a farming operation and
not classed a form of subjugation,

The estimtions of yields and ocosts of subjugetion are only

an ocular estimte, and should be used only as indfcations and not

as definite material.

N A T
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RE-VBOETATION

This Unit as o whole is covored with some form of vegetation
and whqleeale ro-sseding of bLarron country ig no problem, Heowevor,
planting of windbroaks where wind erosion is serious, the plamting
of badly eroded areas aftor erosion control strustures have been
Wilt, denk protection plantings where thore is valuadle lond ad-

Jucent to the wash, nnd the planting of fenced inclosures in some

form of vegetation which 7lll offer protection for wild life, has
been plamned,

Windbreak plantings are to be at Cornflods, Grensewnod, Wide
3 Fuins and Satan Butte, The exast loontiecn cannct be made untdl
defirdte plans for subjugation have heen completed,

Bank protection of ths Gamndo Wesh alomyz the proposed anmd
present farm land has been sugposted,

Plans have been proposed to fence the moving dunes at Grease=
woods Plenting on the windwerd side will probdabdly hasten
stabliliration of the dumes,

Some planting should help stabilize the soil in the Ganado
Irrigetion Project, after erosion conbrol strustures have been
huilte

The planting of fenced inclosures in some kind of vegetation
that will grow in this Unit, and offer protection and ford for wild
1ife has been planned.

(8oe Biolory Report, Page 26 - 84, Diagram L-350,)

DRA 190
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Goneral

1, Vepetative Typou

!

]

The vegetation on Unit Ho. 17 can be grouped imto five

RANOE MARAGEMENRY

general types, namelys FPonderose pine, Pimon and Junipor wood~

lm, grasaland, bf; sage, and browses Toble Ko. 1 shows the

soreage, percent of total aoreage, carrying capacity, anxd percont

of carrying capacity, and percemt of oarrying capeoity of each
mjor vogetative type on the Uni%,

Table No.X Vegotative Types Po he Ro 245
Type Surfece | Percemt Forage c.C. Porcent
Acres of Aroce Acres 8.YL of CuCe
Grevsland 388,558 35420 | 74,118 | 29,646 40,58
Big Scge| 107,881 976 | 27,266 | 10,906 14.52
Browso 50,518 4468 | 10,241 4,006 5460
Ponderoed
Plne 109,637 9,98 | 18,187 7,255 9.62
IﬁocessJ ‘
idle 8,008 o654 0 0 o
mm. §0,7391 4460 0 0 0
Woodland| 370,872 | saes2| ss,0m | 21,24 | ze.c2
Cult, 10,858 .98 0 0 )
totel | 1,103,872 | 100,00 182,791 | 75,116 | 100,00

CV-6417-201
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The principal vegetative species on thi

follows:

Gmug

Bluegrama
Galleta

Alkall zacoanton
Send dropsesd
Three awn
Mourtain mahly

Shrube

Big Sape
Chanlse
Snake weod
Yellow bruskh.
Deciduous oak
Yormon tea
Cliff trose
MBt. Mahogany
Service berry
Winter fat

Veeds

Rugslan thistle
Crotom

Pinpue
Sunflower

lavbs quarter

Table No. IT shows the distribution of vegotative types

by subeunitse

CV-6417-201
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(Bouteloue gracilis)
(Mlaria jemesii)
(Sporobolus airoides)

(Sporabolus cryptandrus)

(Aristida spp.)
(Muhlendbsrgie montara)

(Artemisia, tridentata)
triplex canssoens)
cutiorresia spp.)
Crysothaxms greenii)
(Quercus zppe)
Ephedre sppe)
Cowanie. stansburiam)
Ceroocarpus #ppe)
éAmhnehier 8pps)
Purotis lanate

(8alsola postifer)
Croton texensis)
Actines floribunda)
Eelianthus spp.)
(Chenopodium sppe)

s Undt are ps
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S. TVater Development

Livestook wnter is rather pbundant and widely scattered
over the euntire Unit. (See Map Ho. 3) With the development of
& fow mors wmaters and mintenanse work on a mumber of already
devdloped water supplies -~ as indioated on Map No. 3 and the range
inoroversnt survey report - Unit Noe 17 should have a gufficlent
livestook watar supply to seoure proper distribution and proper
seasonal uso of livestocks The observation of the Unit Manager
and hise Assistants will bo necessary at all times in order to
determine whether or not more water is needed. These obserwations
gshould ¢ 80 determine whot! »r tha developmenta be wells, surface
tenks, springs, etoe

Thore are, al presemt, three ssmi-permament Indian mﬂh«

tanks, two somi-pormanent government-developed surface tanks, fifty-
five temporary Indian surfacs tanks, thirty-three pormansnt Indlan
dug shallow wells, twenty=-four permanent goveriment dug shallow wells,
eightesn perrapsnt undeveloped springs, ten permenent government
d8veloped springs, two semi-permanent undeveloped springs, one
temporary undevelopsd spring, twenty-six permanemt drilled wells,
nine intermittent nmatural lakes, ons permanent artifioial lake and
three psrmanent streams (all 4n Xin Li Chee wash), or a total of

two hundred and thirty-one livestock waters oa the Unit. Excluding
the Demonstration Areas theore would be an average of one livestook
water for evory 4,798 surface acres,or one permanent water for evory

9,684 surface acres,

i
1
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LAND USE

N ¢

1. Chilef Valua of tho land

Tho ohief walue of tho land in Unit 17 is for water~

shed and grazings The low rainfall, the slope, and the lask
of possibilities for water storing and water spreading make all
but a very small porcentage of this Unit \mdaptable to farming.
Farming can be practiced oniy along the main drainages, te a

limited extemt on the Deflarce Plateau, and at such other places

whore water spreading or natural [lood irrigetion oan be practioced.
In the vioinity of Fluiad Rook there is approximately 100,000
aocros that have a value for lumbering,

2¢ FPast and Present Use

In general, the land in Unit No, 17 has, sinco the
introduotion of demostio llvestook, been used for grasings To &
losser extent the woodland areas have long been a sowroe of fuel
and building material for the indian end & source of fuel and
posts for the white man, The Panderose pine country, espscislly
in the neighborhood of Fluted Rook, has been uged in the past
for limlted lumboring opsrations,

The following aro the present chisf uses mado of this
land in order of thoir probable importance:

grazing, fuel, poles

and poste, farming, and lubaring, This usage is very similer

to tht pacticed in the past,
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3. Carrying Capacity
- The estimated maximm yoarlong carrying capecity of
Uni$ 17 48 75,116 sheep wnits, (1)

Al) of Unit No. 17 may be olassed as winter of year-
lomg fange oxcopt the Dofiance Plateau, which 1s strictly summer
rangd, The estimated meximun ymlmg oarrying capacity of the
Dofiance Flateau swmer range is 9,75l sheep units or 32,965
hsad from July 15 to November 1(.2 ) The maximm sstimated carry-
ing oapacity of the remainder of the Unit is 63,362 sheep unita
yoarlonge ‘
lie Fumbers and Classes of Livestook

Accordiug to the 1935 dipping records there are 73,087
grom sheep units of livaestook grasing ont Unit Ké. 17 ;‘ 15,510
sheep wnitas of which are growm horses end 3,628 shesp units are
grown cattle. The 1035 dipping records vere used hecause the
1936 records are not eomplets, The 8tsamboat vat has not yet
ocomes in %o Se tabulated snd compiled, Table No, III shows the

number, olase, and distribution of livestock by chapters,

{2) The period from July
the present use of the Yellow Pine countbry,

as the probeble average date of range readine
was selocted as the probable averag
have to move off. Rango re

1y 20% of the seod stalks have appeared,

1 7 The meximun carrying capacity is determined by using a forgge

nora requiremant of 2§ forage acres per sheep per yoar,

15 to Novembsr 1 4s not the date covering

July 15 was selected
88 and November 1
o date that livestook would

N ‘; -
CV-6417-201
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The dipping records of Unit No, 17 ars @deqna‘be
as a livestook count, Three Lands of sheep wore sesn on the
wmit th:t were not dippeds From a reliable sourscs cane the
following infermytions “The sheep are not caming in to be
dipped, They did not come in last year 'ut they oams in botter

lasct year than they are coming in this year,"

Thore are no reoords avilable mr"one dipping wat

loocated in the extreme south end of ths Unit and whioh belongs
to Willis Iymoh, Thero is also a large band of shosp which

oanes from the Crysval and Tsaille region into -the- Bouthwest

portion of the Unit in the winbter and are not inoluded in the
dipping rocords for Unit No., 17. Thera are about 3,000 sheep
whish come into the it {vem allotments to ths south and
which are not countod in this mit,

There are more eattle and horses on the Unit thamn ie
chowm b the dippimg roocords,

5 Utilization

The hoavient utilization on the TUnit is adjacent %o
the ooncentratad areas of farming snd population. (Sec Map
Nos 5)

The area along the Ganado or Pusblo Colorado Wash from
the Ganado Demmmatration area to tho jumotion of the Puedlo
Colorado and the Steamboat Vinghes exhibits the most severe
utilization) second, the woodland area in the Kin 1i Chee draine
ago from the Wo Demonstration area to the Ponderosa Fine;

CV-6417-201
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third, the Wide Ruins and Leroux drainnges from about two miles

" oast of the ¥Wide Fuins irding post to about two miles west of
Tanmer Sfringa rfourth, the Steamboat Wash from the Stoamboat
Demonstration area south for approximately ten miles; and {ifth,
from the junstion of the Steamboat Pueble Colorado Washes north
along the Stoambost ‘‘ash for approximately five miles,

6o Distridution and Scasonal Movememts of livestook

Dietribution of livestosk on this area depends upon several
factors, These factors inolude suol itemz ag: the concentration of
population and farming land; the location of livesiock watery the
fuel, wood end hopan pole supplys and the location of Day Schools
and Trading Fostse

The somo factors whioh affect distributiom almo affect
soasom] movements.

In the winter the livestook are dlstributed throughout the
woodland areas, with the heaviest concentration bolng nearer the
Trading Fosts, Day Schools, cmd permanent water supplies, In gemeral
the treelozs areas are not uced to a great oxtent as winter range
beoause of the ieok of fuel wood and hogan material, the lack of

permanent vmter supplies and the laock of protection from winter

winds and storms, The treceless areas alonz ths Pueblo-Colorado and
Stenmboat Vashea are, however, used quite extensively as winter

range because of the pormanent nature of the pdpulatiom L. these

areas, the nearness to fuel wod, the presence of Day Schools and

: S . )
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Nountain Muhly grass more efficiently than sheep,

Troding Postc and the sbundance of water, In the Spring end
early summer the concentration of livssteck inorcases near the
concentrated faming areas for several reasons, the most im-
portant of whioh are: (1) the temporary weber om the winter
ranges begins to dry up emnd the livasteok muwat move closer to

the permanent supplies; (2) the poople move mearer to the
agricultural arsas for the purpose of vrorking their flelds,

The treecless ranges, such as the upper Chinle Vallay, the
valleys waat-and southmest of Greasevmod rrd the open area in
tﬁe southwest corner of the Unit are usecd ans soon as summer rains
start and the temporery surface tanks cateh water, Water
determines the date of entrance inte these reglons,

The Ponderesa pine country or the Defiance Plateau is

‘gtriotly summeor range., The snow ofben gets too deep and the

temperaturo too low to permit grazdhg in thie reslon in the

winters As scon as the snow leaves and the temperatures moderate

the sheep are driven onto the Platesu., Losses of lambs and of‘ten-
times oldor sheep oocur as {he result of moving to this area too
early in the spring, Some die from freering, some from poison
plants and some from & laock of nutritious feed, Severe damage
to Ponderosa pine reproduction is oceused by too early grazing and
by the wrong olass of livestock, Cattle cam utili.e the coarse

Sheep are

CV-6417-201
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doing vntold damaje to Pomdnrosa pine reproduction in opito of

the ahundance of ooarse grasaess Tho averaj;o date of entrance

into this area prehably should not bo before July 15th for
oither olass of livostook, This year the range was not resdy

to bo grazed until af’ter August 10th.
The open grasslands in the esouthwest portion of the

Unit are used as wintor range for sheop and as yearlong rangse

for oattla, Tho fastors affecting sonsonal usoe and dietribu-

3
|
§

3

tion, as m:ntioned above, do not apply to this mri of the thit
booa 10 it is controlle! by two large owmors., This area is

very aparac., populated and fram all roports of Indians and

S\

others it #n prodbableo that fow, if wuy, peoplo will move inbo

Ly .

this c™oa as long as it is cont:olled by the larpe owmors now
i living there, GSevoral wator do olopments have been made by

these largn owiors, Ome wcll was drilled about ten miles west
of Ilagetoh by U and & 50,000 pallon steol storago ta’: and

. conorets trouzhs installed, bhut uso rights are vesorved by an
individuil becauss ho orcoted amd ovma the windmill that pwmps

the mter,

The hoaviost concentrations of livestook in tho douthe

west part o the ™nit a:. near the permanent waters, most of

whinh are ountrolled b large omers, Thia area it now used as

a winter sheep ranse, large biands of shoop and a limited mmbder
of sattle are hronght into the Unit fram the north in the fall
ar. moved out again in the ‘rrivg,

" CV-6417-201
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The vegetatior. in the southwest portiom can probably be

‘more effielently utilized by cattle than by eheep, The prinoipal

vegotative species rre Saccaton, (alleta, Snake weed, Chamise and
Blue gram, There are also small arcas of grassland surrounded or
almost surrounded by barrmm or rough land into which a couple or
three oows.could go, If & band of sheep wers td be herded in such
areas ihero would not be emough forage for them and trampling would
be exsessive, This area has long b.ogm gmaidored by the white man
a8 an excollent wintqr range for cattle,

ANDMAL HUSEAHPM PRACTICES

le 8election

Scmwe progressive seleotiom 1s p.'aotioed by the liveatook
breedors of this Umit. This ls ¢apeoially true of the large ownere,
For the moat part, however, unprogressive selestion iz the pre-
vailing practice. Tho owners sell cnly the best lambs or the best
ewos, There i1 no sale for thy inferior animals, consequently they
are being retained as the foundation for the dreeding flcoks. In
this way ths Indians of this 'mit are breeding an inoreasingly
inferior type of liveutook; Such a practice, 42 continued, will
result in inferior livestook no matter how good the herds or flooks
wore to start with, how olosely breoding dates are observed, how

good the sires are, or how abundant the feed,
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ENGINCERIKG

General Digouxsion

Throughout the entire study of this Unit much oredit
4s duo members of ths wvarious cther divigims in ths selection
of the several works projects, All farm studiss wer made by
the Agromamy, 8:0ils and BEngineering ¢\visims, while water spread-
ing and gully eantrol projects were primarily discussed by the
Soils, Reage Nemagemint and Engimeering ~-rsonmsl, %The divisi-is
of 8ooiclogy, Forsstry and Biology santributed very pertinent
inforyation,

Zhe Agronamy and Enginecring divisions joimtly prepared
the mep acompanying this report, All discussion in thie report
is based om {indings during the stu’’ period of this Tmit axi is

refe-enoed on “he enclosed map,
Drainace

Drainage of the entire Unit is in a general southwesterly
direction with the exception of a small area in the nortilwest
portion whioh drains north into Chin lee Valley.

Bach individuval draipajge system was numbered, using the
ccnventiomal decimal systems The two major dra‘nages, the Fustlo-
Colorado and the lsroux Washas, have been glven numbers 1,0 and
240 respectively, There are threo minor drainages, Two, located
on Padre Mesa, have been nmumbered 3,0 and 4,0, while the area

NNO000438



' draining into Chin Lee Valley has boen mabered 5.0, Proseeding
‘upctrem from the Unit boundary, all +ributaries weroe assipgned
the Unit murber of the msin drainage followsd by & decimal system
which gives 0dd mmbers to those enterin; from the left and even
%o those emtering from ¥ - ~icht., For exanple, the Steamboat Wash,
which 4s the £1rst branch entoring the Pusblo Colorado from the
loft, waas mmbersd 1,1. (See Enclose: mp for complete mmbering
system, ) . |
Bunore

A systen of rumoff factors was worked out using the data

—
]

" iy

from Mexiocan Springs in eomjunotion with factors worked out from

T

field inmvestications, The field investigations sonsisted first of
runof{ oalculation of various washes, 7The amount of rumoff was
figured from measuremen:s of varions sectioms alom; the druinages,
using dobris lines and the word of reasidonts as to the sige of
floods and the nuzmber expected esch year, From this data and the
draima-e area, annual erpsctansy and maximmm expeotancy faotore were
; camputed, Note waes made am each draimage of the main soil and
vogotative typss on the watershed, The factors were then applied
to draimages of lilke types,

DFA 218
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- amount which can be expocted due to the TeS,Is18. secondary

- 58 -

The above table includes the concentrated farm Unite
within the ares which take irrigation weter from a single source,
The other cunsentrations have more than ans source of water
supply and the annual expsctansy is ealoulate? for each individual
tracts This table fu-ludes approximately L2 percent of the entire
farm land, present and potential, im Unit 17 and should be used as
& gulde in the doveloment of the indicate” farm projects, The
subjugation of the farming areas should oover a perlod of five to
ten years, depending upon tho needs of the people and further |
obsorvation of the water supply.

The ammual expectanoy for the irrigetion project at Ganado
has been based on the records of the wavyr impounded at the Gamado
Resorvoir during the past twentyesix years plus the additional

resovolr built in the epring o 1936, Since these measurements were
taken at the reservolr, no evapor.tion or seepage 1oss was figured,
The only loss consid:red was & 107 loss por nile of ditoh,

The following reoords, sovering a period of twenty~six
years, furnished by the U.S.I1.I.5., show the averago amowunt of water
impounded at the Gamado Peservoir dus to the diversionm on the Pueblo
Colorado Waszh:

In the months of Decerber, Jamnry and May the runoff and
evaporation ars equal in normal yeara,

In November there is an averags rumoff of from forty ¢o
£i0ty aore feot,

CV-6417-201
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In Februmary, Marhh and April the aversge runoff from ‘
molting snows is from 1200 to 1400 aore feat.

In Jus, July and dugust the average rumoff from gumwer
reins is from 40D to 750 acre Peet, o

In September and Octoder the average rumoff is from

twenty %0 fifty aore feet,

The solusm headsed "Extess Water” indicates that there 1s
wore water available than ¢an be used on the land, while the colum
hoaded "Excess lamd” indioates the aoreage available for farming
in excece of that whioh will be expected to receive two acre feet

per yoar, The 308 acres of Excess land at Groasewood does not

mean that this should dbe removed from sultivation, However, it
does show that thies land will be practically dry farm, excspt in
years of more than average rainfall,

In tho smaller faming sectioms threughout the Unit, there
is a large exoess of available farx land in o'mparison to the armual
expocted water supply, Gemerally, the proposed expansion on flood
irrigate! lands was limited by the availa le amount of water,
Erosion

Head srosion is a serious prodlem at various points throughe
out the Unit as will be noted by erosiom eomtrol projects outlinsd
on the acoommuying map, Gully heads are progressing through tke
potential farn land at Gamdo, making it necessary to institute an
eroslion oomtrol preject uf thic point prior to any swbjusation,

Loe
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Vinor gullyin; has starte! om the farm lend at Gamado amnd

¥lagetch which will present s preblem im the future unless
immediate comtrol measures are taken, (See 193¢ Agromomy
Report on Unit Noo 17) Many of the erosion eombrol projscts
within the Unit have been instituted to stop gully heads
which are destroying such of the grating land of the valleys.
Sheeot erosion is also serivus on the farm land of the
Unit, This will be checkel by subjugation and by comirolling
the amount of flood wator allowsd to reach the farm., The
seme proce ure will stop much of the siltin; of flood irrl sated
farms, In places, recont silt deposits wero & foot or more in
depth, (See Zrosiom lup lor location of ghest erocicm areas).
Wind erosion i1s oomon throughout the ontire Unit but
tho largest sin le affected area is alon; the Pusblo Colorado
Wesh frow Canado to Apiroximately three miles below Greasewood,
In this aren two wind erosion projects have been sugrested in
adiition to plantin; plans. The above projocts are located on
the IEnginesring-Agronamy Map, one at Greasewood and the other

approximately thres miles west of Cnzadoe

All roads anmd tradls within Unit Noe 17 present a gerious

erosiod problom. This includes both old roads which are beoyond

‘the uaable‘.s'cage snd tho new roads whloh are potential sites for
aotive g Vyinge It 45 estimated that there aro 1,656 miles of

" suoh roads and truils within the Unit doundery,
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Water Spreading

Water sproading possiiilities aro of two types. Frojects
located on the lowor portion of main d:'aina.gas requiring la.rgﬁ
giruotures to divert the water onto sinshle areas of range land,
moadaw or agriowltural land, This type of project ia located at

ths lower end of the Pueblo Colorado and Leroux drainages, The

ssocnd Lype of water spreading projests are located in the upper

portion of individual drainages, The diversion striu.iure for this
typo oonsists of a reletively small dam or dike and aproader |
fenocss to comtrol discharge over a amall spreading arem,

In prosenting this type of water spreading an entire area
requiring this treatment has been camblined into one project and
outlined on the Engineering-Agronomy mep as 6 gonoral erosion con-
trol arca troated on water spreading basis,

Swwary

Flans for misr sprecling and gully oontrol p-ojosts were

made with the ider in mind of uvaliyg the wmter on a;risultural land
vwhere at all posnirle, Th.o hasis of working plana on all farm
devalopment i to provid: a diversion and diteh systom whioh will
best sult the subjugation plans of the Agronemy division, Such

projeots inolude total diversion, partial diversion, irrigation

ditohes, oqualizing reservoirs, drops, ohooks, and Gikes for erosiom
aontrol.
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Sugreste’ work projesta, Smoluding theiyr location,
‘ tpe of treatrent, and estimates will be found in the 1936
Enginecering repert of Tnit Yo, 17.
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MININUM REQUIREMINTS

In any program of land use adjusimont we must oontidor
firat the needs of the land and sesord the needs of the people
lving on that land, We can state the precent comditioms of the
lend and we can specify a plan of procedure which will ﬁtult in
maintaining or increasing _1ts productivity. Such a program should
somnsider the people and make nacessary proviuibm to maintain
their present level of livelihood,

To maintain or increase the vegetative cover is the
primary ninimum reguirement of the land in Unit Mo, 17+ The ful~-
£111ment of this requirement has a dual purpose. First, fram the
standpoint of productivity of the land and its econmio bearing
upen the looal people and upon the nation as & whole, and gesond
from the atandpoint of watershed protcotion and its effect upon
the loocal people, the state and tho natiecm.

| Ths moast desirabls mothod of minhainnig or inoroasing
the vegetative cover is by natural means or proper range and
forest mansgemsnt in all its plases,

Adjustment of livestoek to the carrying ocapaeity of the
rangse 18 of primary importamos on this Unit. The range forage is
being depleted, an estimated 20%, erosiom is mcoelerated, wood-
land reproduction and production is being reduced below tha point
at whioh the supply oan equal the demand, forest roproduction is
being damaged boyond the point of sustained timber ylelds, and

CV-6417-201
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the valuo- of agrieultural land is heing deoreaaed by over=
gi'azing. Changes in tho seasonal use of the range ave )
nocessary to insure the proper reproduction of tirber and
woodland and"ho gooure the use of thoss range foreat plants

which can be utilized more efficlexntly at one peried of the

yoar than at ancther. The ¢lass of livsstook grasing the
Unit must be able 4o wtilirze the forage with the least possible
damago to forﬁgo prante and iree soedlings. In osrtain canmes
the wrong class of livestook iz resulting in the under
utilization of some species at the expense of others. This
% is espssially true of Fond:rosa Pine seodlings which are being
| soverely damaged. BExcessive rodent mumbers , which resulﬁ in
serious damage to forage, woodland, timber amd agrioultural
orops require artifiolal ocontrol measures. Insects end disease

outbroaks of epldemic proportions, as wsll as fire suppression,

j require that adequate provisions be made for treatment ns

£ nseded,

Control of erosiom by artificial muans 18 next in line

of imporiance in maintaining or imcreasing the vegotatkve cover.
Artificlal means are supplementary to natural moans and are ime

portant in speeding up the matural processes of erosion controls

% Engineering strucluros irn the form of gully plugs, diversien

; . dikes, thank-u-maws, road drsins and drops are of uimost im-

" Portance. _ '

CV-6417-201 NNO00447
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Frosion oontrol planting in gullios: along certain draina;es
and on windblown areas are necessary to insure wator and
soil comservation, Tiater spreading structures emd range
planting are vital in revegetating barren aress and im meine
taining the top soil mnd existing vegetatlon on some arease
Aditional livestook rodustions and livestook exclusions on
oertain arcas are fundamontal 4n stubilizing the vegetation
and soil, |
' (For loocation of the above struotures refer to the ngineering

and Agronemy lap.)

The initiation of anmy program of land use adJustment
mst of necessity produco certain effects om the livelihood of
the peoplo Lf that program restriots the prosent unoontrolled
utilization of aatural resourses, Theso effects will be moat
noticeabls in those products upon which the lavajo placee ohief
dependence for the ccntinuntion of 1ife, The Indlans!
dopondence uron shoep as & sourge of commevrcial incoms and as &
readily aveila“le sup;ly of food may be adversely affeqted,

Thua it becumes apparent that amy change in land use rust also

involve an cdjuatment in the rezowrces placed at tho Wawmjos
comzand fran which he wirests hie 1living, This assumption is
prediocted on the basis that it is docirable to preserve, inso-
far as possible, the preasent level of livolihood., Thig boing
true, the restriction of any ome source of inoome melos necescary
the substitution of other resources from which an additional ine

ocoms can be derived,

S AL b Rt b o B
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- According to sstimates bhased on the range survey, &
reduction of 10,000 sheep wnits in sheep and goats 1s necessary,

I

In addition to the rescmmended changes in other olagees of live-

r

stook this adjustmont would result in a reduccd income (figured

o e

on the basis of 2,40 per sheep wnit) of 821,000, The actual

o8 g Ao

ioss in income erising from the necossary shecp adjustment would g
probably be losu than £21,,000,00, since the initial adjusivent
involves the eliminntion of the least produstive portion 3f thy
flook, Levortteless, it appears doai;ablq to insurs an adeguate
supplementary incame to offget such deoremses as way oocovr,

The amnlysis of the incame and expenditures for 1935

shows an ammual expenditure of 228,500,400 for raw agriculturai
products which are importod into the district and sold to the i
Indians through the traders, These sommodities,which include

corn, oats, hay, potatoes, ete., are producible in the distriet

if suffiolent agrioultural land wers made available. On the
basls of estimatos furnished by the A ronomist, an additioml
58l acror would be nooessary to produce these spscific ocrops to
the amount dosired, Ths dovolopmont ~2 this additicoal
agriculturai laad will equalize the doss of 4roomme from sheap,
incurred through reduction, and ennble the natives t. maintain
thelr present standard of living,
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DMENIATE WORK

The fiudings of the study group show that there are
cortain plans of work jobs whioh should he carried cut et anoe,
ard others that should bte ecarried out in o lomy=tim~ plan, |
Work arens in 1thioch we oun do the prestest good with the least
expanditura wP time and money are roocamuended for immediate work.
Tho first job 15 to adjust the mumber of livestook to the carrye
ing capanity of the rangs, This is the natursl way of establishe
ing o vegetative cover, ths best moans of erosim oontroi.‘:
Arbiﬁo!.al orosion oontrol or work projeots are of hmodiata in-
por‘ca.noo in order to assist natural erosion control, ,

1ivestook adjustments should ocour inthe following orders

ls Horees, TRemove the leant serviceadle firat,

2, Goals.

Z. Sheep. Remove tho least productive first.
« Cattlo, Remove the least productive first,

Tho following ure olacced as immediate work progwots of
frimary importance:

le Purm Developmont

Ganado Irrigation Systom, (Present farmed.)
frosion control to protect ohove system,
Re~vamping of the system,.

Hainte~ance and enlargement of ditch syatem.

Enlargomont of ditches depends upon amowmt of land’
to bo sudbjugated helow.

Klagetoh Area.

Completiom of ditoh system and campleto subjugatiom
of the land before irrigation water is useds Due
to t ho danger of erosiom no water should be used om
the land before aubjugation.

NNO00450



Vator Development

4»198s «~ Temporary E.C,We Surface Tank,
109 3ur x 357 1450 -m 10 1/5" W x 1A S,
Bad beadoutting above this tank, FPut in
drop to stop headcutting,

Pormanent K,C.¥. Jug well

109° 157 x 35° 300 = 10 5/4" w x 6 3/10" 8,
Well 15 feet deer ~ oribbed with rook anmd
ommorets, Conorete top -~ 2 foot scnorets
trough, Caving in arouwn top., Dig 10 feed
despor. Fill in arowumd tup 80 that water
won't stend around wells, Put in hend pump,

Permanent BeCoVe Sprimg

1090 15t x 35° 5t == 11 1/2" W x 20" 4,
Rook cribbed spring 30 feet x 20 feet x

6 foot deop, Opem top, 150 fost of 1 1/4"
Galve pipe and forty feet of oconorete trough.
Pipe iz atopped upe Clear out pips and £4%
it 8o that it wont't get trash in it

Byrosion Control

Brosion control on fropose:: Expemsion of Uansado,
Irrigation System, _ '

Purpose to cantrol active gully cutting oa the land with
the idea of future suhjugation, :
iirosion oonbrol on an estirated 1650 miles of old and new
roads within the Unit,

Such work will conaist of Thank-u-mames sand wire-rock
sausages at the more important gully orossings,

Quad f753 B. C. ‘:‘:4'"1

Thia is an aron of aotively eroding gully heads,
Project oombines gully aontrel and water spreading,
Aren affected ~ 5700 ecres,

Pl S
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Quad #5, B.C, #1
- Broslon oontrol preject %o prevent’ head cuttm ina
~ 7 large flat walley,
T Requires & large diks to turn water over natural aand-
- stone spillway,
Area affected - 2000 aores, ’

ke Special Joba -

Quad {5l 5 f2.

Hain struoture consists of an equalising reservoir.

Batimated 60«70 acros £, capaoity.

w1l comtrol active lead sutting up the main wlley,

Twenty aores of potential farm land directly below -
- - ressrvoir, ' i

DFA: 242 |
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of secondary importancs,

IMMEDIATE WORE

The follaving projscts nye clussed as lmmsdiate wark

Erosion Control

Qm #‘5‘& Eoc “.’)!2 )

Erosiom control projest to proteot roadway and a small
ares of range land.

Requires two drops and & smll dike,

Area affsoted ~ 100 aores.

Quad 5l B.C.f3 _

Drop structure to stop active hond cutting in large
“110’.

Area affucted « 200 to LOO aores,

Quad #50 B.Cofil.
Drop structure to oheck head outting in valley,
Ares. affectnd - 1000 aores

Quad 456 ~ Famm #29

Erosion ocontrol to stop a large actively outting gully.
Inolwden & drop structure with small deflsction dikes,
No subjugation is required on the farme

Quad {;‘57 Bl 0#1

Five large pully heads actively outtlng back from Steeme
boad Tashe

DMbes to be placed around the heads to apread the water
on range land,

Area affected - OO aoros,

Water Spreading

Guad $58 - 32l and {25,

Water can be spread over approximtely 1500 aores of
range land, '

%41l also reduce the amount of head outting along the
Pusblo Colorado Wash,

Timber Development

A ¥imber survey to determine opportunitiea for samercial
dovelomront of Ionlerass pine stands.
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Vater Develoment

N2: -~ Pormanemt Indiun g Well
© 2099 15' x 35° 150 « 5 7/8" § x 1 3/8% W,
Well 6 feot deep, oribbed with rook.
3O foot long trough,
Dig well three or four feet dsopsr - orib with
rook and conorets -~ oonorete top.
: Put 4n hand pump - 20 foot comerote trough.

¥=1lAi-~FPermenont Intian Dug Well.
109° 15¢ x 35° L5 - 5 34" s x 9 1/6™
Well 15 feat daop ~ 10 feot of water
oridbbed with rook ~ 15 foot log trough.
Conereto the top. l'ut in 20 fest oonorete
trough and hand pum))e

%22y ~~-FPormapont Bl We M fell
209° 30¢ x 35° Ii5¢ » 10 14" s x 2 3/4'm
Rook oribbed well 25 fest deep, comoreted top,
25 foot comorete trough,
Put in; 15,000 gallon storage bank,
10 foot windmill.
20 feot more sonorste trough.
Fleoat box and float .
Dig woell 10 feol deeoper,

U~2%1 --frm§onu;y Bsc‘ He Surface Tank
x

109" 30 15 - 34" W x 10 148
Widon spillwaye '
Turn other drainnge into dam instead of around it,

=293 --Per%nmnt Indian Dug Well,
1097 35t x 35° L5 ~= 3 3/8" w x 8" S,
Viell 6 feet desp,. 3 1/2 feot waber,
Dig 5 fe@'b doepol'.
Crib with rook and ocnorste - put in 20 foot
conorets trough - put in hand pump,

%«31: ~~Permanent Indian Dug vell.
109° x 15 x 350 L5 «= 9 1/2"S x 14"
7ell § foot deep, Cribhed with Juniper logs.
20 foot log trough,
Dig well thres to five foot deeper.
Crith with rock and oonoretes top,
Put in 20 feset conorete trough.
Put in hand pump.

C\/-R417-701
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W~32: =e Formment Indian Dug Well
109° 15¢ x 35° L5t -=63" W, x L 1/4"s
Well 15 feet deop and oribbed with rock,
Conorete top
Despen if neocesnsary
Put in 20 foot conorete trough
Put in hand pump

Y603 == Pormanent Indisn Dug Well and Semi-

Permanent Undeveloped S

109° 15' x 36° 00¢ --lﬁrj " 8 x 6" We
Well four feet deep and oribbed with rook,
Dig five or six feet deeper

Cridbd with rook and oonsrete the top

Pub in 20 foot comerete trough ~ put in
hand pump,

Web3 s == Permanent Undeveloped Spri
1109° 15 x 36° 000 ~= 11 1%% x 11 7/8"8,
Dig out and prepare to colleot the water.
Put 4n 20 foot conorote trough.
Fix the whole {hing so that £loocds won't
wash 1t out or £i1l it up.

M~8lj: == Pormanent E.C.W, Sprimg
109° 30* x 36° (0% =~ 6"w x 1678
Investipgate and see if there is enough
water here to be of any ~value for livestook
water, If there is, then clean out the pipe
g0 the water will run into the trough. -

Y=5ht ~= Pormanent E.C.,We Dug Woll.
109° 30" x 36° 00t -~ "W x 15 7/8"S,
Snake Springs. (Iizzard Springs)
Repalr the hard mump,
Water gets low hsre in late spring,
Deepen the well if necsesarye

U=T2: -~ Pormanent Indian Dug Well,
109° 30 x 36° 001 -- 1/7/8"™ x 8"S.
Vinil on east slde of M-71-12 feet d:ep
and oribbed wivh Junipsr logae. Two log
troughs ten feet lomgs
Cribd with rock « comorete tope
Put ir hend pump - put in 20 foot concrots
trou@!.

NNO00455
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Fermmnont Indian Dug Vell.
109° 30' x 36° 00t -~ 3 3/8"W x 15 5/8"S.
Well 10 teet dsep, oribhed with Juni
logs, ‘
Twe feot of water now,

Dig five feet descper,

Cribb with rock end conorete top.

Put in 20 fest comorste trough,

P in hand pump,

Pormanemt Indian Wolls,

109° L5 x ,%6"()0'9“-:--5 1w x 15 1/2"s,

Iwo wells horo ~ both practically dry,
Cribbed with Juniper logs - about tem
foot; deep,. ‘

Deopen anw of those wells and if can get
more water then crib with rock, conorete
top. Put in hand pump and 20 fest of
conorebs troughe :

Permanont B,C,W, Dug Hell,

1099 30* x 350 15t - 16 5/8" S x 1 3/
at Klagetoh.

nell 12 feet deep -~ four fest water
Cribved with rook nd oonerete top. 20 foot

‘eomorote trough,

Fut in hand pump,

Temporary £.C,U, Surface Tank,

105° 307 x 35° 150 ww 1) 3N s x 12"W,
Fut three rock sausages in spillway - 50
foats a;ﬁrt.

Temporary Inlian Surface Tanik.

1090 30t x 359 |51 -« T 3/5" W x 16"S,

large Iniiam dame A wnll of Juniper logs
on oach face,

Capacity 3 ae. feet ~ no spillway,

Build & spillway on north side and put a
diversion dike around headoutting on south
sides This isn't espocially needed ior
liventock watsr, but the struoture should be
saved,

CV-6417-201
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=108 ~- 'l'émgomry Indiny Surfece ‘1" »
1097 30t x 350 |5t «u 6 12" x 15"
Iarge Tndian dax,

Wall of Juniper logs on each face - smll

spillwvay,
Build a spillway,

M~168 ~= Farmanent E.C Wil D“g %olla
109° 15 x 35° 1% ~ 6 3/10" x 15 1/5"S
At Gressewood dippiug wt,
Repair hund pumpe

Y«l70 ~= Pormansnt E.C.¥. Spring
109° 151 x 35° 5 - 6 1/2" W x 16°S
0n hill above diping vate
Clean out trough,

¥~190 ~= Pormanent E,C.7. Dug Well
109°L5¢ x 35045 -~ 4™ x 13 1/5s,
Repadir hand pump,

¥~205 «= Permanent E.C.W, Dug Well,
1099341 x 35950 — g x 7 5/8"3,
Well 15 foet doop, oribied with yook
and conorete - owmorete tep and 20 feet

oonsrete trough ~ 00 sheop watering
here now,

Fut in hand bomp,

M=206 =~ Formanment E,C .\, Dug well,
109957 x 35°45t «u 8"y x 6 7/8%5,
Tell 15 fest deop ~ four feet water
oribbed with rook smd conorete top.
20 feet comerste trough an’ double
astion hand pump,
Clean out troush and build a dike above
trough to keep out water and mand,

M-210 ~= Temporary E.C.W. Surface Tenk .
1095 x 35945 —- 12 7/8" W x I 3A"s.
Dast 300 feot long - water in it new,
Capacity about 12 asre feete
Cut apillay 20 feet wider and put in
three or four rock sausages so that it
wxa't wash,

Put 800 jmrds on top of dam 80 as to

e
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" ¥=215 =~ Temporary Indian Surface Tank and

’ Yatural lake,

1099301 x 350450 -~ 13 1/8" x 1 1/2"S,
Dam 80 feet long and three feet high.
No spillway = old natural lake dovering
ahout 15 aores, '

Capacity now about 20 5, ¢,

Full now and has run over,

Build dike five feet highsr and rake
spillwmay. Allow three feet fres

board, Will then hold approximtely
L5 sore ft. of wator,

' rake the orown wider - maks upsiream
face a three to onw slope,
Take dirt from bar pit,
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10NG TIME WORK PLAN

An exeoutod long~time work plan will earry out the
ninimm requiroments es stated in the preceding paragraphs

“and further develep the land resources to nset the needs of

the land and the reople, By doing thls, the people will
aMtically adjust thomsslves to their inscmes and we will
have a self-supporting people,

The following long-time work plan should, if properly
sxocutod, take oare of the riaing needs of the psople and stop

.,
Ay

R
S
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et 3

]

R

a‘*é
2

Y,

a largo amownt of the acoeleratod erosion which is at prosent
destroying the resources of the Hawalo peoplee .
Range Kapagensnt ‘?
le Propsr stooking of the range as to olass and carrying fé
capaoity, %

2, Dovelcramt of livestock water as recamsnded in the S
water purvey roporte (See Map # ) 2

ﬁ. Improved distributlon of livesbtooks
+ Improved scasomal use of the ranze, (Seo Map & )
5 Improved emimal husbandry practicess -

1, Protection.

2, Tlvioultural werk,

3+ Commercial development,

lie Commumity forest activities,
5. Troo planting,

1, Subjugation of present farmed land,

2. Subjugation of new lexds as the need arises.

7, Introduction of plants to furnish food for the poople
and livestock,

lis Introduetion of simpls farm machinory.

5« Erosicn centrol planting &s nsededs

1

T

CV-6417-201

NNO00459



Biolog

- 1e Comtrol of rodentg end predators.
2. Control of insects, parasites, pests and disesses.
Ss The sstablishment of gams and wter fowel rsfuges
as the possidilities permit,

Sociological Surveys

M¥ake organic studies of significant aspects of _
Favajo livelihcod for the purpise of more effisiently
dmloping the land resourcet,

-Education and Dsmonstration

Eduoation and demomstration of all phases leading to
the maintenance and devolopment of the resocurces,

LEZIZEETL LS LR

Rofer to the 4individual branch reports for dstailed plans of
procedure for the executioa of the long-time programe
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