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I General Desoription of Unit

Land Zanagement Unit L occupies tho me,or pore
tion of Black llage whicii 18 situated in the approximale con=
tor of the lavajo Roservetion ocoupying parts of lavajo and
Coconino countios in Arizona. Its preatost oast and wost
aproad is about G0 miles and the distanco from north to .outh
15 app.oxinately L0 miles. Roughly the Unit lies botwoon the
109950! and 111900t peridians of longltudo and the 35950' and’
300301 parsllels of letitudo. The total erom of the Unit accorde
ing to the presont boundary line is 1,139,38L acreos. Tho proe
gent and proposed boundaries are fully covered in the roport
by lle¥inney and will not ™~ discusced horo.

Topography and Drainage

The topography of thim Unit is cheracterized by
a southwoctorly allgnment of the prineipal foatures which
have a pronouncod offoct on the soll and vegotetive develope
monte Tho entire Unit is included within the wntershed of tho
Little Colorado Hlver and is druined by five rain vweshes which
flow alnost directly southwostorly. Fromonst to west theso

woshes aro the lolacca, Viepo, 7rnivl, Dimoblito and “oencopi
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Pero 2

vhieh flows through Dluo Caxyon. The headwaters of cach
of these drainnge systoms reach to the edet of Block
Yesa which drops as ruch as 2000 {o the plains below and
forms u very effoctive berrier to travel and movorment of
livoestocke

These drainage systoms have cut innumerable valleys
and gorges through tho parent formations of the mose, exposing
over despaning end widenin; valleys frem the headwaters to the
southern boundary of tho Units Zach of those wmshos ard ege

pocially the Oraibi end the loencopi have doveloped specteoular

canyons of vorbloal sandstono oliffs and steep semi-badland

shelo slopes.,

Goology and Joils

The plane of the entire mosa has & pronounced tilt
to tho southwost proha‘oiy due to the more rapid orosion of the
lower perts wvhich havo besn subjocted to a more accolermtoed
streamfiow soour through long poriods of timo. Thus 'hhé nothe
era part; of the Unit iz capped by the uppormost strate of the
originnl liesa Verde sandstene while the lower portions of tho
aroa ovhibit many outcrops of the underlying formotions such
88 the Marcos shales which are found as srall badland aroas

adjoining tho Howoll Lesae. Lying irmedistoly wundor tho Jenocos
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shales are found tho Dakotn sandstono and the white end pink
MoLirw cendstone. Ihis ontiro soquonce may be seen in tho

spectacular Cual Canyon region.

- The soils of the Unit bear a nabural relatione
ship to the peological piciture as it has been sketched plus e
cortain amount of modification by wind, wator, and vegotation.
Tho higher lying arem, mesa tops, and ridges arc charsctoristice
elly stony and gravelly residual soills derived prizarily {rom |
the ocarcor constituents of the lssa Vordo formabdion while ite
shale componont hag boen more. or less soparatod and deposited
es deop valley f£ills. Tho rolling rosidual solls are TOTY
pormocblo to water and their water retention u.‘oil:}ty groat.
Thoy aro light an surface toxturc snd are capable of produoing
good crovs of range grosces and shrubs. ind aroslion mdpht
become vory damnging with o furthor doplotion of ve setative

covery in gomo sectioms 1t Lo rathor geriows nov,

The valley {ill: are typicalls very heavy in
toxture, recistant to water penetration and are impregnated
with salts in locelized cpota. This leads to o gonorally lovr
productive capncity although native plants nroduce a normal
growthe Tho typo of soll in theso fills ig hlghly erodible

end range doplotion within rocont times has led to vory
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spoctacular gullying in tho velley floors and an almost con-
tinuous notwrork of smeller gullios in the tribubtarics. ¥ind

erceion has medified the surface solls especlally of thoat porw

tion of tho arcs towerd lowell lesa and nearby. Thio partic=

ular section has o ruch lighter terbure than any other portion
of the Unit. In pemeral, tie sollo of the southern third ave

definitaly more friable than in tho uppor two thirds of the Unit.

Erosion

"he Black Isss country in tho steoper portions is
vory badly eroded by water due to the roagh torrmin and 1lltile
cover, tho extrome procipitation, and the low pormesbility of
tho so3l, Rapid crosion is normal upon the steop alopes but

the prosent condition places it in an accolerated class.

Of the fivo mein drainogos montioned, the Loencopl,
Dinnobito wad tho Oreidl ars {rom forty to one hundrod foct
wido and tionty to fifty et leep alonp tho uppor parts and
proportionully vidor and dooper below as their drainage arees
inoroaco. The Vopo fans in placos and can be controllad while
the Jolecea, fron twenby to sovanty feet wido and fifteon to
thirty fect doop cant only be sproad along 1ts uppor roaches,
From those rmain wmshes, inoumereblo hoads exd pullics are cube

ting Lack into the side wvolleys oxnd wnless these are controlled

C
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Page 5

many thousaad acros of valuablo range land axe throetened.

(ullies, hoads, and eneot erosiom will genernlly be
foumd in all velloys whoro the Concho Soil Deries is prozent.
Fron najor sido vmohes, smnll gullios brouch off end from these
additional pullics hendwein fact, we hove recommended treatment
over alrost all of the Unit since sheet and gully ercaion cover
the proetost perke Sheet erosion is particulerly severa on the
hills and slopes and, during heavy reins, weshes ernd gullies
carry rroat gquantities of silt into the mein draineges. This
cordition has been prosent for come time ond hes resulted in
tho removal of the soll mentlo and exposurc of the parent sende

stone and shele over large portions of tho Unit.

Verotation and Vegctative Depletion

Tho vepototion cf this Unlt hus developed into wery
chexaoteristic typec according to the influence of the eaviron=
mont disoussed above. In peoneral, four rmejor plant Sforms zre
found; rrasslend, seso byush, vrowee, end coriferous woodland.
Tho mos® strilking feature ws cne trnvels over this Unit is the
aedvanced stagze ¢} vogotative derlction which nore than any
other factor has contributod to the critical conserwmtion probe

lom on this district. This condition 1s directly attributanbls

CV 8417207
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to long oontinued and oxtreme overgrazing. This overstocking

has ineluled all clamses of stock and 3¢ has affected all
ypos of foragoe although tho choep and gont damago hos been
nost covora.

The rugged country with a low grasing voluo is diffi-
oult toreach, vory badly damaged by orvsion and plant deplotion,
ond oxtremely olow to récupora-be. Use of theso ridges io dlffi-
cult with tho result that stock drifts into tho valleoys end
lower slopes at ovory oprortunity, leaving 1ittle chance for
vogatative re=growth. Lovement of stock throuih the wallays is
further increcased since it 1s hore that tho roads are loca't;.od.
4Ag 1t discussed in more detasil in the rango managermont ropoﬁ:,
this movenent is largoly the result of driﬁ.m; to galtbush, water,
dipping vats, seasonal chifts, and drivisg to mariet.

ihe Oraivil velley 1s typleal of such misuse. Its
normal vogetation io mainly chamico, blue grarw, and winter fate
Although the roils ere not of an especially desirablo toxture,
they nre capables of oraducing very thrifty »lant crowkh. Shis
nearly level, half mile wi.awz walley is umw mo deplotod that
She charmise is eithor deed or dying, winter fat plants are an
inch high, wund pross oan scercoly he fownd, whils Dussian Thistla
covors the ¢ntirs arens Tithin recent times, e hugh arroyo has
out through the alluvial soil %o bed rock for tho entiro length

of thic welley exnd similer oneus

CV-6417-201
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A3 an indication of the effects of proper range

control in restoring and bringing back vepetatlon over such o
depletod area, tho resulis secured within Nanpgoe Sanegemert

Study Plot Yo. 10 may Lo obsorved. This plot of wo ond onew

kel acros has recovered romarkablys prass 18 six o twolve inches

high; numorous wintor fot plants may bo found; and sage amd other
browse is eburndant. After sceing cnd cbserwing this plot, one
can cnly then begin to roalize vhat cen be accomplished by stoclk

control and range rarapomente

II Preoipitntion and Runoff

Although no metaprologlonl rocords are available withe
in Unit lj, a completo s¢t of rocords has beon kspt st Chin Lee,
£t. Xichaols, Fort Defianco, Yayonta, Reans Cagron, Winslow, and
Tuba City during the yoars past. Records for Chin lee (Elovation
6090) oxtend from 1009«19283 St. ichasls {Elovntion (950) doos not
show vhon tho datn wes takon; Port Dofisnco (Zlovation $95C) hos
records covering the poriods fyom 1352-1C000, 1397-1005, 1920-19%0;
Eayonte (tlevetion 5300) with datn from 1915-19305 Xooms Conyon
{“lovetion 6G00) 1304-1395, 10GG~1921, 1923-19303 Tinslow (Zloves
tion LOLB) 1880-1069, 1502-1093, 1000-1000, and 1908-19’50/; and
Tubn City (Zlevation L500) hes vecords from 1397-193C. From those

rocords en avortgo monthly precipitetion chext has boen corpiled

" NN005950



Page 8

or, in other words, an average to bo oxpected ench nonth at

ench of those stationa. The lest two colwurms show +ho average

amnual tomporaturo which roy be expected and the number of

yours the rocords were kopt.

It must bo reslized that theso stations do not
ocmpare topographically or otherwico with moct of Unit L.
Uonever, mssuxniz;g that those portions of the Unit with comparpe
ble clovations can be given llke reinfull expectations and by
comparison of veogotative growth on this nrea with those localie-

ties having previous runcff rocords, we have arrived at the

following figuros vhioch we beliove are approszimetoely correcte
Elevs 5000-65001 9" - 12" Avernpge Arnual Relnfall
Mleve 650072007 12" - 15" iversge Annual Rainfall

Elev. 7200~7900" 15" « 20" Averape $mnunl Rainfall

Provailin; winds are penerally from the southwesd
vhile the zrowing sceson varies fron niAnoty to 100 days in the
highor roachos of the Unit to 1%5 to 1L0 days in the lower rerts,
with an averaege of 115 to 120 days. Tomperature roanges from
=15 to 100 doproes at alevations of 5300 to G50 foet, <20 to 95
degroos et dlovotions of G500 4o 7200 foct, nud =25 4o 90 dogrees

at oclovations of 7200 to TG00 feot.
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In arriving ot rmmoff oxpectations, twe mothods weore
uged; first, Xutter's formula with field obuorvublions to determine
macchmm wetor cootion, tho prode of the chanuel, hydesulice radius,
and the roughmont factors and second, runsff factors wero assumed
which, multiplied by tho drainoce arce in neres, gave the runoff
in socond foebse On large ercciorn cantrol projects wilel: were
estimnted on a per coro basle, 2o computatlaae were maide of ras-
$rum flow expected or armmal expechancye Cpecinl oresicn control
projects and form davelopmonts usually seooaded eutimates of runoff.
In tho field, old rosidents of that viciunity wero ocontacted vhene
aveor possible, and from them we ntiemptoed to detormine mexime
flocd seotions -2 average annuel cootionce Thoro debrie lince
and bigh water marks showed, these were often wseds The prade of
the channol vea thon taken; & coeflliclont uf rougnness assumeds
and the hydraulic redius or aroa in scuere feot divided by thoe
wottod perimoter was computeds Thez, {rom tho Durovnu of Reclamom
tion's "Oydroulic and Txenvotion Twbles”, siven those three

foctorcy gimde, hydrmdlo radlus, wud coefficient of rouphnoss,

o dircot weloocity vos tel:on vhich, mliiplicd by the cross-soctional

aron, cives tho flow in cuble foot por ceccude Assuning o nesirum

flood to flow at ite poek for three hicwres, 1L will uguelly caqual
the totael flow, or 4~1co one seeund feot of walzr in twooty-Lour

hours is two sore fect; it follows that, by dividing the maximagn

CV-6417-201
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Page 10
flocd in socond foct by four, tho moximm acio fect oxpsctoncy

will bo deoteymined clogelye

As a chock, the drainnpe aron above the point in
gurotion vos planimotored dn the offico and, Wy welng o set of
runoff factars which wero multiplicd by the dralinsge nres lu
seres s & rourch checl vos 5o mude. 7o oblals the amnial wabos
supply, the oxpoctency feobar wra mmitiplied by the drainage area
in peros and this divided by three to zivo a corcorvetive miunirmm

oxpccteney in acrce fect,

The maxirum runoif factors nerticned and the anuual
axpoetancy feactors were takon from thace compiled at the lliorican
Springs bxperiment Station wilth & correctlon, of cowrse, to £it

local conditionss 1t is nssumed thet o two inch rain falling.

for cne hour on the entire drainage aroca vill producs tho runeff
calculated Ly the Mexlean Surings studies. Tho estinnte cords
glve maxirun floods exrocted and ncro fo L oxpectancy wiion these

flgures are necded.

III Gemeral Structural Treatrondt

Tho Looncopl 7msh eleng thoe western houndary of the

Unit is exceedingly doep and wide, snd sufficient spreading

grovnd for en entirs diversion $s not available. The Dinnobito

CV-6417-201
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and Craibl aro soucwhat smallor=-20 to 70 foet duop and 50 to
100 foot widewwbut thoy too offer no chance for n full diversion
sirce sproading ground is vory linited and soils ars fairly heavye.
On the Burnt Com iash, very littlo in tho way of & complote
diverslon is possiiLlo and it is only whon we reach the Little
Vepo, Big Yepo, and tho Polacca that we plon on spresding the
entire wosoh, Theso will be talon up lator undor Wator Sproading
and Irrigation i'rojects.

lnjor slds drainages havae in nlmo-a{; all casen roeached
tho grade of the main washes and often ghow é.c'hi*m hoeds ehove.
Tho majordty of the side drainmgos will be very difficult to
hondle since thoy are quite deoep and ~riTy emormous quantities of
slli-ladom watere Our troatmont will be confinod to smaller pule
lles and washos, uwounlly threo to fivo foct doey whero plenty of
spreading pround is to be found below tho diversions Usually on
slopos groator thun one and ono«=half reroent, a wire and roclk
magonry otobilizer will be found noeded vith a serles of spreadors
below. Further up tho sido slopas, sandior soil ofton will be low
cated ond in theso places bettor absorption is possible. Thero
oprortune diversion to farms can be utilized, it iz sugposted
that we cooperate fully with the agronomist in his rocormondations.

Small structures, rock drops and checks, log end brush
work in a limlted quantity, small onrth diversion dylzes end plugs,

ofvon with end protections, and in come cases eox; onsive masonry

UNi 918
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Page 12

and rock ospillways and drops are suggesteds Thece latter struce
tures aro justified only whers wvnluable farms ere threatonod or
oxtongive grassle . will te sr-eds Often oxtensive work is
plannod at stock tanzks or in the drainspe aras sbove to reduce
the 8ilt being vamshed irto tho basin. Thove srocicl oroslion cone
trol projects aro more fully oxplained later, and iistod in the

Index and on 4 o individual cardse.

Tho convontional nubering system has been useds
wholo mmbers assigned to the main arroyosy tho lioorcopi is givaz

1, the Dimnebito 2, tho Craidi 3, end the Polocen L. Procccding

upstrean, the dralneges on the lef't side of the lioencopi arc pro~

gressively muabored, l.1, 1.3, 1.5, eto., while thoso washos on
the right side awro muarbered 1.2, 1.4, 1.0, stec. dny gullios of
any sizo flowing lnto tho sido washes are glven ono nore deciral
and thon numbored the same wey, 80 tho first zully flowing into l.1
from the loft s given l.lel, tho second on the left is l.l.3, |

while thoso on the right aro 1.1.2, 1.1.4, 1.1.0, ste.

IV ZErosion Comtrol and Vator Epreading Projects

Jue to tho limited timo avnlloable for thils survey,
approximatoly 100 squerc miles had +o bo covered cach day. To

allow roprocontative ostimetoes, lerge portions of the Unit were

CV-6417-201 NNO005956
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lunped together and a cost por sero assipgnod Yo the entire erea.
A stendard vas choson varying from §.15 to $.50 por acre, and,
after caroful exanination of esch project aml comparison with

the others, the estimates wero nade.

It st bo romembered taat trootient wlll bo possible
oixly in tho wvalleys, on gentlo slopos, md in gome casos tho mesa
topse Thic actual cost of treatrent por aore may run from §2.00
to 2L.00 on land actuslly treatod with indirect bornefits to the
steeper slopes and rougher land. We all feel that, since it wus
inposaible to visit all portions of Unit L and go looate all
specinl jobs, this por nore sitandard tms nocessary. lany looe
lated hoads hnve boon nissod; these heeds will, howevor, ba
treatod with monoy nllocsted to tho emtiro projcete It 1z hoped

that our estimates are high onough to allow for thise

B
§
!
‘
t

Vater Sprending Projects

As memtioned in Pert I, no wator spreading can bo
accomplished on the ilsencopl or Dinncbito. On tho uppor Dinng-
bito, howevor, a posoible welor sproading project 413 has been
outlined on Card :33. This iu comtingont upon o chorapo Hrojoct
four milos above it and o divorsion projoct at the irtorsaction

of the Dinnabito and Zagt Forl of the Dinnoblto boing unfeunsiblo.

CV-6417-201
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Should thesdo two projects (see Cards ;71 and §2) be turncd down,

this wvmiorsproading projoct will thon be constructode

Vator sproading project /20, Gund. 8 on Caxd /15,
will divert wnter irom small gullics along druinape 5.10 and
sproad runoff €o 500 acros of farn land and 50 acros of culbivaeted

lond, Card 320 shows a partial watoer sproading projoct diverting

runoff from an actively cutting pully on drairage 2.75, Card 363,
Qunde 11, outlines a lar;e water sproading projoct a.‘éout two and
ono=half miles east of Pinon located on thokﬁig Viepo which will

be extensivoly developed should the irripmtlon projsct be rejected
thores Excollont soll and good slopos should make thic a fine
projoct with ncarly a thousand cores rcceiving watere ith

the irrigation project approved, oxctonsive water sproading can

bo accompllshed with excess flood walers. Guade 12 contains proje
oot 4171 on Caxd ;06 and projoct 760 on Card ;707. A potsible shore
age dem is loontod cbout ono and ono~half miles above the uprosding
grouand and, chould this be impractical, drainapge L.30 will be
divertod for WeS. 771 and drainege .00 will bo diverted for

W.Se G0« Einco approximatoly 52li00.C0 1a to be spont on these

two projects, wo reecormond a tepocraphic survey. Topographic

surveys aro also recomonded on Cards 03 and 3,

o
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It should be remembored that almost all of the
largze Zyrosion Control Projoots also sorve as wator eprending
projects. A3 soem in the index, approximately one fifth of the
totel costn are chargod to water syreadinge It Is impossible to
mplze an pecurcte ostirate of acreapge affcetod by wator spreeding

o o attompt has been mado to do go.

V Spoclal Zrogion Contrel Projocts

Part II explains the mothod in which runoff was come
puted for the speciml erosion control projects. Iwonty-five of

theee have boon outlined and cover all types of treatiwnte Costs

per aore bonefited rengze from about .50 to §2.00 and avorage

Ce92e A8 goon from the indox. a mumbor of siceck tanks, both Indian
and E.C,e, Will bo bonofited, lurpgo heads throatoning valuable
farms and grasslands will be stopped, drops and dikes will bo cone
structed, and otherwisze o wvaried type of work will be performed

on thoso projootse

VI Farm Dovoloymenbs and Siversions

“horo deop pullies wore found cutting through Lorn
lands and whoro a reother lexrpo divorsion costs was axpected wo,
with the agronomist, estimated a diversion cost to the prosent

farms or proposed oxpansionss Sixtoon of thoso heowe

7
Rl :";/r"'
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of 25, o foel that this ic sufficient since only orall thaniz=uerans

Pape 16
havo haow shown &8 soon by the indox ranging from 300 on 8 sores
to (2500 on G0 noros. Tho majority of tho larger projects should
roquire topographic surveys gince whonever the total cost of
divarsion ond subjugntion totels four or five lLundred dollars, a
topograrhlec survey ig ususlly nooded to dotermine the best mothiods
of diversion and subjugatione

Specinl heed protactions were found on three farms, tho

cost per cerc on this ran {3 to 40 on aores o diversion estimate

has boon made on the majority of the farms since we and tho Agrone
ondst feol that subjusation will in many casos ocover the e:xponses
of small dans and dikes. Ofton wo asswred that the Indian hinselfl
oould with shovel and slip hendle the wmnller work on his individe
ual farmes Subjugntion costs of cach farm are not included in
this report, only on those farms which will require a definite

allocntion. A sumnnry of those costis, together with thoso of the

Erosion Control, and Speclal Drosion Control projects are given

in Part I%.

VII Roads

An aocompaaying chart thows tho approxinsto mileage of
secondary roads which will require troatiment fyron sido erosione.
A total of 720 miles are showm, only nbout helf of this figjure rope

rosents miloago which will actunlly bo troeatods 720 miles with a

total eppropriation of 9245 allows a per mile post of V1270, cooume
ing half of this will actually Lo troated allows a per mile cost

and dyainage ditches w7ill be neodod.

CV-6
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Jo estimato of mileapgo of E.C.W. truclk f:m.ils is givon,
should no monoy bo avalladle from Z.C.W¥, or Indian Service funds,
for troataent of tho sido slopes and pullies, an additional appe
ropriatlon should be allocated from our funds for this purposes.

In addition coveral bridges, culverts, dreivs, and othep
draingge structures zro noeded on the soversl 2,0, truck trails;
no estinmote has boen mnde of theso structuros. The primery road
{rom Oraibl to Pinon also noods trontuwont along thoe side ditchoc
oend slopos. ' In one place ten milces i‘fom Finon vhere en arrovo

) has badly flooded and cut the grade, we have estimated the Pro=

Qpove. .
jeci%%ill dizdnish the floods so they can emsily be hendled. Vo

fool that troatment of this prirary road can be covered by present

projocts outlined along the vioinity.

Froposed Troatzent on Socordery Roads

Cast Henmari:o

$1000  Vory littlo work ncoded =
v 200 Candy ~ cutting 1g limitod -—
$ 900 Eroglon scatterod but not oxtonpive -
51575 About halfl of this will be treated —
v 200 Lrosion more oxtonsivo +—
0 lio troatert —
{1625  About half of this will bo trosted b
& LOO  Rough with orosion scattored L—
0 flth presornt boundary no miloage —
to bo trected
13 3 650  Irosian lesc ostensive |-
§ L0  About helf of this will be troated —
11 o 41250 Irosion less oxtornsive L—
$1025 4ibout hnlf' of this will be troated +
56 3 0 TFroaion more extonsive

<925 ¢r por mile coot at $12.70. Ezch mile

treatod will, however, be about {25,

CV6417-201
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VIII Agriculture

Abous 2,617 acres are boing farmed on this Unit, ox

approximately 2 % of tho total. Poboentisl lend which con ve

doveloped carprises 3,094 meros or 2 total of 5,711 acrvs, claosse-

ified as agricultural land end ineluded in 395 tracts. Thia land

can be clessified es belows

Jotoential s Loval

: Fracent :

th i C U 1 A R
Irpipatod * ‘
Fload Irripated 2,000 191 72 112 2,251 0% 5,122
Rainfall or Dry 215 6 1 ata

Lnd

Total deros 5,711

* Yo potential lend has boox pglven but probably 500 te 500 acres

will bo developed on one or two projects which are to bo surveyed

as soon as possibles See IX - Irripgation Yrojects - Irosont and

Proposcede
For orops raised, farming facilitios, yleolds, sug;ested crops,

oto. sgo Agricultural Report by =, 4. ilicholsons

CV-6417-201

P

e

s T o
.
-y

s -

-




Irrigation Projects = Pressnt and Proposod

Ae Protont Hard Rockr Diversicn. A masonry diversion

D R et ©

structurs with slulce wvay, this project vme consiructed about three
yoars apo by the Indiap Irrigation Sorvices The maln canal i bedly
gilted and no use has over boon mado of thia projoct since it was
constructods . Iarry Jones of tho S.C.Ce mentions this divorsion
in o roport mrde by him December l, 1935 on tho Tolani lakes Dovelope

nente lio oxtonsivo study haa been runda of this projoct since our

presont bowndary exoludes it from Unit L ond the study perty assipgnod

to Unit 6 chould take it up in detall.

Bs Lowor Dinncbito Project. This projeoct is naow bolng

constructed by tne Indian Irrigation Yervice and consists of n heam
on supports type of diversion loeceled cn a gandstone outeroppinge
The wolr section 1a 1CO' x 7' desipned for 10,000 socond fect of
watoer with the canal carrying %3 scocornd fest, Approximtgly 900,.
scros of Grado A lond ere under the diversion and a.bout\éool né;;a
of Orade B lands This projeot iz co loecotod Lo utilize ;l;o spring
runoff from melting smows in the Black lowmbrin country and vill
theorotically handle gbout 1,000 cores vdih an extended syring rune
offe In my mind it is vory guoctiorable viiothor more thon 30C acrus
will sver bo subjupntod since tho durntion of the syring runoff is
variod and ordinarily no one will be in ettendance to oporato the

cates, clulcowny and silt 4rars.

CV-6417-201
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Co Proposed Diversion at Uard Rocks Dipping Vat. This ie

to be the same type of diversion siructurs as that now undor construc-
tion at Lovor Dinneblto, a hoam on supports with o epillvey of 30! x 77
to pass floods of 5,000 second feots Connl ws in the Lower Dinnebito
Projcot vwill bYe dosigned for 335 second feot. land below tho Project
consista of about 350 acrea of Grede A la.ﬁil and about 200 aores of &
poorer clay loan typse Should money be svallable after the Lower
Dinnebito Project and this project ere complated, 1t willl be spent on
tho ropuir and maintenance of tho presont Hard Rocks Diversione It is
proposed to raiso the weolr, hood wnells, clean the cnnal and othorwise

put 4t in shapo for use next spring.

D, Storage Dam on Yast Fork of Dinmobito. Sce Card il

This proposed projeet will ortond Lram the intorsoection of the two
forks of tho Dimnebite %o the possibloctorage site approxizately four

log above tho interssction. Irrigable land will laoy an the south
side of tho east fork aud e liziteod by tho -water which cax be 1me-
poundods A drainage ares of 20,000 acres will furnish masdivun £loods
of 5,000 second fect end an annual oxpoctancy of 500 tc (00U acre fect.
To obtein e dem of this capacity pocsibly 40,000 must be spent, JL,000
for tho onrth £i11 end ,2,0CC for the spillvny. %he canal st extand
threo to four milos and will aneed protootion from flood weters 4o the
douthe E11t deposition in the storage resorvoir ray be oritical and
a careful estinate of “his should be made by whoover determinos tha
fenglbility of the projeoote Vo rocommend a survey de first made of the

stormge site to deturmine tho mmount of weder which can be economioally

R R
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impounded, If this survey shows that stornps costs will not he exw
cessivo a fopographle survoy should bo mede to locate the irrigble

land ond bogt canal aligmmont,

 E. TUppor Dinncbito. ©Soo Card /2. Should 4t be found imw

pmc‘cicai to construct the storage dam on the enst fork of the Dinnebito
there 1s a poscibillly of o diversion project at the intorscotion of
tho enst forl end the main Dinnebite. This projeot wes orizinally

surveyod by C. lioyos and W, dicholl vwho estimnted the total ecost

of dlversicn without subjugnbion to be {9,500, 190 acres of land can
be irrigntod undor the projocts Sinco mamium floods of 6,000 seoond
oot may ba expoctod it is ncoossary to Ly pass most of the water and
only divert a grall amcunt of 1t %o handlo the ifrrigable land. A
vagonry diversion was planuod when this estirate of £9,500 was nado.

(AL

+10 projoct wng rojected sinco it wus ascumod that this exponditure

would not be justified under thaese cox:litionce

During our study of Unit L in lovembor, Lr. Wilbur Porke
ingon of the Us S, Indian Irrigotion Service cxaninod the divorsion
gito and mado en ostizete of (7,000 Ho §75004 utilizing tho boan on
gupports diversions Ls rado no detailod estimato bub suggests that

his figuros of {7000 to {75008 would probably be divided ey followas

CVBA17201
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Several cutoffs along the soft sandstone spillwmy
Blasting sondstone to soouro edditionsl spillvey
Roinforcod eoncrote weir (Lean on support typo)
Sluico poto vand strueture

Hoadynte

HZaprth £111 dyze along south head wall’

It is omphasized that only with very good

suparvision can the divorsion be constructed at this flgure.

Venthor conditions rust be ideal and labor suporvision oxcel=

lext, Sinco lebor costs are such a laygo part of all cone

struction jobs it follows thaet 1070 $o 15% of tho tolal cost

can be saved when a close watoh 1s kovt ovor the lebor erow.

Fy Storape Den nud Irrigation Mrojoct on iWopo 2 1/2 niles

“apt 9_{‘_ Tinon.

(ard G2 Thls projoct hos bLoen suggestod by
sevorel peroongs and all hod planned on locating the storagt dam
ot the szouth of the Vepo aboud {ivo milos from Tinon whore the

gide ridgue offorod n posaible sito. Zhic locnbtion vao oxeruned
by e Forikinoon of the Vl.le Indiom Irsigetion torvico, C. loyos

and eell ad wo all »ojockod 14 for severnl rotconse Credo in

929
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Tho basin above 18 rathor oxcessivo for en impounding reservolr
and an oxtronoly high daa would bo nococsary to hold the
wakor whilch would be nocdode Evconsive blesting would Le needod
for an ndoguato spillvmy and sllt depositiar. would probably be
vory eriticels Tho Wepo alove this sugpestod sito is vory deep ond
banks aro verbical and not el all stebilizods Silt would vrobebly
run {ponm 157 « 30 77 dwrdng oloudbursts end for tindsrensen it
would be very problematical that e storago dan would be constructed
et this loontion.

Aftoer rojecting this sito wo found o dry loke
ebout two miles below on the east side of the ¥Yopo and aftor a
racoonalgsance dooided thoat e posuible storspe danm could be
looated here for the Irrigebtion Frojocte An olghtoon foot to
twontyr foot 111 would Ve naeded at tho lower and of the lnke
vhich should impound nearly 900 acro foct. Posslbly a higher
dam would be Mpractical to store 11C0 to 1200 eore feet if it

18 astireted that sufficiont water iz usually available Lor

thiz slze dam.

Vietey from tho Vepo would bve diverted above the
dry leie end dosilted us it flowed downe Poszibly a limited
emount would be talen out with the brlence spreading over the land
on the west side of the Vopoe Inrt of thls excoss water on tho
wost slde of the diversion might be used for‘agricultuml Pure
pceses with the rest for wabtor spreadinge. o close cost ostimato

bas beon made of the project since wo all feol a topogravhic.

CV-6417-201
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survey is necoscarys 200 to 300 acres of good land will bo o ile
able below tho stortge danm with ebout this sonmo emownt oxbonding
botwoen the dry lake and the diversion above. 500 to GO0 scros 15
elso avaellnble for sproading the oxveas water. Should the total
cost not oxcoed 530,000 the projeot mey be possible since with
this emount of agricultural and wober spreading land we =&y be
able to justify tho exponditurc.

Should this projoct be unsound a vory elabe
orete and escbonsive water sprooding arcn will be contorplated
here, soo Card 03. Tho topographic swrvoy chould extend ovor
all portions of this vicinity which may como under the Irri-

gebion or vater spreading projoct.

G. Stownpe Dan on Upper Poingen. Goe Card

#66. A possiblo storaps sito oxists on draimage Le350 about 1 1/2
miles above its interscction with tiie main Polocem. o rock outw
cropping exists hare and an oarth divorsion would ¢ nocossarye

175 to 205 acres of pood land lies bLelow the storage site which
would necessitate nearly 1l0C0 smore foot of wator to handle this land.
Silt doposition here it very oritical and vortical ereding vanks
above will relse the 6ilt contomt to an esireme point during lorge

floods.

UNM 931
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-~ plano teble swrvey chould £irst bo rado of
“he danpitoe to detormine 1if vwler can oconc.deall, Vo irpoundedy
if ﬁhia shows tha projoot will bo fonsible the survey chould be
oxtonded bolow to covor the irrirqable land and to dotormine the
best canal alipmout. If it 1z found that this storage project
is unsound & wntor epreading projoct will be planned bolow, sas
Card {66 which in iteelf should require a topographis survey.

Water spresding project, 100, soo card 467, below tho intorsoce

tion of drainnge Lj«30 aud the Polacca also shall require a topoe
graphic survoy and with W.5. 70 should be plamed and worlked ao

ono Unite

H
K .
S IR o TN . Ebes
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X Cost Swmnry and Proposed Work Plan

From tho agricultural regort by Z. Ae lilcholzon,
the cost of farm doveolopments will bo {73,050 Thig roprosents
bordering, leveling or terrmcing, small outlet siructures, and ia
oxoluslve of diversion costs which are covered in this report. This

totall of {73,050 has becn segrepetod es bolow:

Total

Prosomt Flood Irrignted ~ #2,130
Land

Potontial Flood Irrigated 8,920
Land

CV-

5417-201




From the index with this ongineering report these

astizates have boon taions
SULLLI

ey ReAlN y bl gl LY VW] 2]
DHCTIEERING ZOTINATES

Aorod  Cost Chge  Cost Chge CoSt Chge  Jotal Istlie

Bonow To Epcsion To Vater To fam osti~ matad
fited Control Sprecding ODiversions mated Cost
Cost  Tor

£LTO

Lrosion , ) .
Control 800,975 £12L,365 4o, 300 255,655 .29
frojects

Spocial
Eposion 21,442 2 192,710 ;19,710 .52
Control
Projocts

Diverslons ,
4o Farnz L1 Ve 9,558521,.30

Total of inglreering Zstinates S202,973

COST SUIARY OF TNOIRESRULNG, ACRICUVLIURAL, ROAD PROTTLTION, AND

PROPOSED IRWILCATIOL DROJZCTE
Englinoering 72,973
Agrleultural Subjugetion 75,050

Road Protoction 9,2l5

Proposed Irrigation Projects (Z.F.Ge) 50,000 »
305,268

* Thiz estinate may be 507 off, deperding on the foasibllity of

these irrization projects which will bo determined after topographie
surveys aro :mndo.




TProposed Yiork Plan

Spocial Brosion Control Projects, LZoad Protectlon, and
hoadeuttings, included in the Brosion Control Frojects can all bo
olassilficd as work which should be done ms soon st possible. Thils
total cost will bo sround {35,000, segregated into 5925 fo read
protoction, $19,710 for the Speeiml Erosion Control Projecta, and
the balance sllowed for head protections and < “koes at the hettesr
gprending oreag.

As shown in the Index, moat 2ll of the large Erosion
Control Prrojeocts canuot be said to need immedimte treatments over
the ontire project. Only head cutiings and better spiosding
grounds, 28 expleined above should be now ticated with the bale
anco left *mtil two to four yoars of rango menagemont allows a
recovory in sogotetion. It is vory irperative that this be done,
for with a lorge doneity and volume Increnss aftor goveral yoars
of sbocls cuntrol, ell wate~ gprreocding vwill ve proportionslly moro

effective and denger frem gullying st tho lower ond of the sproade

“ing grounds will be mmterially docrenseds

Agricultural development as covored in tho report by
B, &, Nicholson, can be plammed as e long timo propgram with
soro farms to bo troated a;a onco and with treoetment on tho bale
anco tlo be loft for a lator date. This swork con be planned to
oxtend ovor any arbiirary mwbor of yoars; poscibly & six, eizht,

or ton yoar program ripght be best.

.~
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Plano table surveys have boon rocomionded on several

wator spreading projortt, on three irrigaticn projects and on a
murber of the largs fam develomments. 2n imedinto survey is

suggested on the projoct 2% miles cast of Pinon, soe Card 62,

with leter gurveys on tho othor irripgation ond weter aprending

projectss, The topographic surveys on thoe farn devrlowments can

walt unbll theco others ure completed.

OLTLING OF PROPOSED WOIE LAY

Irmmediate Troatment on llond Cutiings and {thoce Speolial

Rrosion Projects whore tho noeds of tho lend the the
people axro the ~reetosi.

Secondary Troatmext on balance of Speociaml Zrosion Cone
trol Projects with these utilizing sproading sround to
be left until several oars of range manapoment allows

a rocovery in the vopotatiom.

Imsodinto Treutment on Lroslon Control Projects at Homds
and whore vogotation on spronding ground is of sufficiant
volume and dencity %o hexdle the vator expocted..

Belance of Zrosion Control Projects to be troated after
tro Lo four yomrs of stoek ccatrol allows suff'iciond
vapetative rocovery cn spreading croucds.

Sraduel developmomt of farm lands to mgot tho noeds of

the irhabitants.

e
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Corofiul topographic surveys to bo mads of proposed irrigation

projects and full ubilization ard careful maintencnce ¢f those

projoots comploted and those to be constructed.

Ge A plenned rmintonunoe progyam Yo be corried on in conjuueilion

with anmil checks of new erosion dovolopmonts and a careful

watch to be made of rango recovory and gully heeling ags affoow

ting these projeots sugpested ia this roport or any new pro-

Jeots which may develop.

e Imsodiate eroslon protociion along ronds and & sound policy

of roed coastruction with caxefully plomned drainage struce

turss end erosion protoction features,

I Indox ani lapa

The index should be self-oxplanntory, ell projocts hawve ?
ing been given a morarate card with ench oard musbored. On the { ‘{
large 1" to tho mile prints tho projocts aro cutlined in red pone tj C\{ |
cil with their nunbers and cerd murbors included. Locations of ! Q‘\

the sraller Special irosion Control rrojocis or the Ferm Develope
rente can bo found by takdng the coordlnates from the rospective
card end sealing the proper distance fror.‘. the northwest corner of
the quadranglo. The 14" +o the milo map pives thic same data

witlr the outlinos siotehod in black inke Included algso is o

rocormnissanco map made by the feological Sorvice a numbor of
yorrs ago with contour intorvals of 200 foeot and a sonle of L milos
to tho inch.
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operation in both tho fiold and office tovard tho proparadlon of

this roport. ZParticular oredit is due the agromomy and renge dive

1slens Tor thoir help in choosiug tho verious projects outlived,

Pield work was done bty C. Moyes snd Stamm with the ostinmates pros

-1, Ceneral Description of the Unlt wes telon

perod by bothe 1

for the most part fron that written by J« Depps for the integratod
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