* Albugusr we,N. i, llay 26,1915, E

Srella MuTobirson,
wpt.cf lrrigaviog,
“Thuguer ue,Noie,
eer AT,
I'h v 'h .onor ‘o submit the fol%.. iug revori,ostimate and
1 plunsfor the irrigati-m projoct at Mirgh Paag, erntern Navajo Nesorvation,

1 ‘ri.onae

Unior dute of Dece 5,191%,1 submiisdda preliwuinary r.port und est-

} imate wpon ho project,based upon 2 two wnd a hulf days visit,¥or = f;:.!ger;sl
i@ deacripiicn 01 ‘lo projest,materials avalladle,labor conditions,otce,refere

ence ir mnde to this renort,

“hés report 1s basod uwpon levels snd stedia rurveys rude by mo

T = TP

{ “ during /pril 21-:7 lastae
; Flate 1 1sua general msp of the eniiro project,shoring tha diver-

sion dum and ditch,reservoir,dictribution ditch end irrig-ble lsnd.

Pinte IE lo'n map of the diversion dam alte o u largor #06lee o .o

snowing (he positien of the dfversion dam,dika,wator wuifuce aitor the dam

1s constructed foxr lo: water nnd f£locd stag r,rock outerov:inge,toot plts,

A

éxd line of diteh at beading,Test pite 2 and 3 wers dng to dedrock,the olev-

TR A

ation of which is shown,and pit 1 was vus Qug 1o olavation 84.8,with no indice .

atlon of rock.The trormation sneme 460 rhow that thews i ¢ ridge of ssnd rook

Juet balor the dum
ranning in & geveral sust and vewt dire: .lon acrosm the bed of the creek/and 3

thure DAS h6h a doposit of werih upsirema Irom thids in Lo flet where pit 1
18 locatedethe dann will zest upon this rock,-nd th- bod of the stasam below f' B

the dam will be thru rook for nuurly 1000 roote

The divirsion dam,ss descridbed in my previous report will be a rock
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B ored t0 1* by anchor bqlto aet 1n the roc): wl‘h corent, smd having threada for

-f
crid structure,l.0'botresn abutmente,with a maxirmim hoight of 1345 fret,'ho
teop and bick shocted with 5Ux 12°lumber.The uwbutments are rock~filled cribs,

trupozoiusdl in plan,rising 6 Toet adove the crost of the camywhlich will
allos Xor a flood dipcharge of s&bout 7G00 vecond fwost with 7'of wuter on the
CTeBbve he cridb Gum is plac:d scross the duepost usection of ithe stream,oppos-
ite vhere ithe muin thread of the riveam should be in flood riuge,znd dbackod
oa oltiher ond with 2 dlko,rising 10'a«bovo ~he crapd of '™ cumaTnls dike 18
W Yo Florarnid on thv: unstroem slde,vith 4 imall trench raiming wlong the
uprtr um toe filled +1th riosrap,te prowent sresion an! thdwining should
hery aver ba 4 strone curcont formed along the dike.

Jmothe Sovpatresr pelide o *hoe o there L. o roek orld ,ator—cnah— E

1on Wuilt 4o hal? tha keizks o€ She a0 cacure agminst oroslon from the

T T T

impuct ol the falling wetor in “lood stase.
Plate 111 1o a detalled “rawlng of the divoralon dJam.ln this drswsing ‘

it h.a berm assumaid that the logs oF the cribs ure to :m:m«go 2in thickmecs,

“hould largur logs de e:a8lly obt.inadle,they should b 11 *,1a the lover

portion of the dan at leaat.’ihe loga reeting- upon the oedroox vﬂl be anch-

mut and washoreho remaiador of the logs will be fustened topother with drift
pinseiho rock for ths cribs is fowsdd about tvo mil:e fronm *l densite,znd is
& vary hard dense vuriciy of ddlonitosThy samdetone occuring =t the damsite,

vhile hard,woudd not bo sultadde aftar boing shet, 8 1t wcald bo poroue apd

would soon Jisinteyg:r.te under alternate =etiing snd dxying,und frsezing
wounthor .

The trispgular upciream crid or -wcia abuta.ny wWll de f1lled with
osarth instoud of rock,as it will bo cheapor,and v411 aid in m:king the

atrhint:re vaterproof.

*he hondgate will bo pliend in the south szbutment,and the - ater

NNO07813
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sbutment

carried thru tho diéh in .. woodecn oy corrugated ifron culvort into the ditch.
Thu ercat 0. *he ~am ror six £ et in fromt of thc guto has boon lowered to
form & slalee ay, o thore will be conslderuble nmmd and silt settle in front
of tho geto ofrer Ifloodse.lils will bo closed with {liahbouxds,vhich muy dbe
removod aftew the subsldence of the flood ..nd the silt in {ront ot the pato
WRBLEBA ULy

Plato IV is a larpge scele skotch of the hoadrote znd detalls of
conrcctions, shoning altcrnate method of connirne Jion uring a wooden gate and
alpo & tlrewday iron wxte wilth « T cormugated Lron sulvert. e iron énlvart
wlil sredabily cost L ut PE mere thon o sooden one,bit sheul? have a much
longer 1ile.

Vlamto V¥ ois = prefils of the dlveyslem aiteh,snd the omtlet ditch
fron tha rousrvolr.The dltch is designed to carry the noamel flow of Luguna
Creck-6 saocond feet,with el1 of the wator in cut.Thers e enough material
in tha ¢ao. vatien t0 21lov & badk over 2 foout in height to be placed on
aither sice,und the crest Of the dzx hus Dien milt .o - 4o sllow for & 6"

| Incrossel deyth oz mtor,u‘bm doublin(' e c»p&city of tho altch for suall

,s6 v
SN -

the Crsek on acoount of the silt contenteTke normed flow conk.ins about 5%
0f very tine pilt in suspensione.?he section of the G1tch 2o the rirst 1200'
has duon plven a grudual increese,to =llow ;shis riit to bo doporited thru

ths retaxdszicn >7 e ~elooltyeit abort Stat.17 tho d1% h »meuas thra sand-
stone fexr & ueys,.nd & sanddbor an® westosay will be placed hore.

Plauts V1 shows thi: strvcture,Zhould the ditch become silted up

botvoen 1t and the hoadgute,the lower gules cau te spuned,and with the

stoup bottom gradient the diteh cleand.Crooves have bsen provided for :lashe-

boarts in cuse it 1s desired to turn all of the - ater out at this plsces

The +ator will waste over rock devn to the Crooke
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© spill  ay 6%in longth hns d.on provided In the vupte:sy,to take care
of uny watur ror plde creinege that e not cuarriod off thru the culverts at
Statsel0 md 00,
TAnte YII ip & contour map of tha rescrvolr sltoe.is stuted in :w‘jir
provicue roport,this 1o an old lake ded lying in £ natural depresvion,and
usvslly conteina several foet of wadter after heavy roirs.it is sarrounded
by three ridgea,uz;o of sandptome on tho north ,and two of alluvial earth
cn the poithiont anl esste.dy meking & cut shru the ridge on the east,cnd
providlag ovltable woecn: foxr controlling tho -aler limpoundoed,it moy be used
as 1 abdorsagn rosarvolreThe cupaoity and area of the .ater surfuce st differende
depihs of “uter ara shovn on 2lute V11,1t will be soeon thot with the reser—
woir full of water,l.d.thes water 8'dsop,the oupacity will be 11{30 scro foet
ﬁm an .raa or.i.ate.:' auri"a'c‘a of &l18 aéiﬁs.'wapor::tian is likely to be hoavy
as thore is 131ttles immidity,sud vory high winds in the suring.wuter could be
atored during the ZHLX fu1X - n' ~inber,tho,.1d ugsed Lo sunvlexent the
aorm=l £1)w of tue CrooX,end the evaporutlon looc would nov bi, 50 groate
There 1s & caddle ocourring a short distance eouth of the place

Wisro itie: ontletiattcl WALY- bo" placedieny 4bls will be KiE tind noia’opa 12

‘'wagaIt shoul bo Tiorapsed,to vlevstion 98.0,and a dike 2'high DALt as
éhown.iny vater coming ovor the oplllwey ¥ill flow dovm the dry vash which

" etrrinn tho water %o tho irrigable lund,

Plate VIIL shows ths outlet Zor the resayvolr.It will be made thrm

: éﬁ&"corraga’aud iron pipe with o gute and bridge .~ stilling box,cither bullt

of «enerate ns chosn or Mude &8 & pool 1lincd with grouted riprap will dbe
pluoced ot the Jover end of the culvaert.

After leaving the rorervolr the water will bde carried down the
dry arroyo to just abowe the prosent aitc of tho school.This arroyo or

dry wegh hoe o rook botton for tho greater part of the wuy,und thle will
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provent any gr-at loup of 7ater thri soev:fo.

*a tho arreyo only carrlec -ater for o chort tlte altor reins
2 smell rock wnd brush dam,riprupped on ths do-netrenr side to allow for
3 overflow w11l be sufficlent vo get the :#xter into the ditche. wooden head-
gete 111 de laced inz thé ditch junt rbove tho dunia

As thowm on Plats I,the 1#0il of the laund detveun the ditch and -
the rise in 1ight red blow sand,not eultadle for cultivetlon.Th: rock ie aboug AR
& foot dbelow the aurfece srounft the nite of Lhe school,spd {or these two |
reasons, the dilich va:s unt taken ouv of the viagh 1t & higher woint.In 1ts

2 A - vhich ~
; pressnt location it sklrts the upror edpe of the flat upon/the best acil

odcarse
4 : The section of the distribution ditch is the" omme =8 that of the i
3 divercion itedh,dosdonod to carry rboet 6 secom? foet of :ater all in cut, s

with sui?icient freebo xd to sdout doudble the cspacity.it State 79 & smnll

cbate or drop will bs pluced,nbovd 1.6"1n helght.T:kecuts ocen only be placed

after 17 ls decided ip vhat mnner the irriesble luxd - 111 Lotaken up and

cultivatode

‘utor,.’m cann the ditcn is carrisd no furthar,

Tho %wo '..ilcu ‘of diteh ¢ shovm will ba zuti‘icicnt about 400 acrea.
- and £00~500 aoxen £deitionsl con be covoraed by -vr.nthor uﬂa oi‘ ditch.at a
'cost of abont ¢ BOU.

In iy pravimes rcmort I ztated thet the nowmal “‘o of ths Groek
would bo suliiplent to irrigato sboud 600 aerov.isouming s flow of 6 seocond
feot thruout the ycar,the total mnmusl rﬁnoff w;)nld ba sdbout 4300 aore foot.
Deducting 1300 woru foet for 109069 thru evaporatlon,lov ptagon of flowv,otc.,
mld leave 3000 acro fooét amil :blo for irrigntion,end by ualng the roservoly

. '_wi.nely for rogulation and storage 1t should be pobbidle to irrigatoe 1000 ecres
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-G
of lurd..110wing 180 =cr 8 for ths s2chool farm,this would leave 900 ucres
for asc by ire Indiomr,enfflelint for 00 fardll:s.

I think et the Inélons would esgorly tako up eny lans that
=3eht be given to them,.m I tould xdvise thiatv the lund de ullttted,{rom
16 to 0 taved per fanily.

The new boariing =chool vhich omcaod thls y: > h:is 30 children

td prewent,»nd they have had to turn swuy a grost meay o sccount of luck

of :ccomoZ:tions, hon I -ss there in 'pril ihe Indl ne «eamed tc de very

il lgleracted in the nrospoet of . ditck being bully :m! vere cnxious for L

worls to %218 BOCTL.

Wile at darsh Pugs I tovs o t¥ip wWor to Tiute -iuon,shere the

lm:ls.ns have h t. =mcll ditch for over N0 yaars,cona'cmct,uu entirely by ; .

thom. 8lve3.Tha <iiteh covers rom 74 §0 100 acros,umd tu. b -en rushed out by

o o R Y T
RS VO G PR AU I T Y

hgh satere.vefiobertaon,the Parmer st davah Fass tells me thwt the Indians
bave 1o rchuild the ditch evory two or ihree ysars,and do it by hord,using
_ bomﬁs ard stick. %o dlg with,ns they have no shovel: or ~ther implements.l

m-ran tho cutch,and s&zomd then whore to put. in pro'wction wOrK amnat

: | "ho ‘armor at dcysh Pess iv woll 1ikmd by the Imi nn,e.nd tak»8 &
gz\sg.t intersst ia *hemyind 1 am sure that atter four or five yeure tke chovw
' mg mdo by the Intisns vould emply Justify the exponce incurred m dovelop=~

, _fing the ¥ Jcer ang tho lands -

ARCHIVES®

. The astim.te in my previous report ves beced upon obtuining hand

t
-

'bf‘}vl'u’bor ut & 1,00 $0 & 170 por doy, nd toams ot from £ 2,53 to 7 2.60.8ince
Wlng 1t,7he trodlng store hes beon allowing § 1.50 por day for hand labor,
;M i 100 for toums,snd I hove mude the following estimate wpon this basls,
a.nd upon ¢ates seocurcd on the work on tho diversiom dam in ths ilooncopl “ush

From all roporta from poople fumilar with the Indil.ns at Tubu znd st Sarsh

REPRODUCED AT THE NATIONA
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Pass,thoae of the luter pleco nve by fuy the bapher worizaon,:nd with no
misfortunes occuring,l thinw that he \';ork. can bu doms vwell withia the ~stime
atae.te Iwvil nu sro very hard ug ror $00ls,hInos,viy,on6,08ceund 1 some
provisica could be o whuredy n nuwabox 57 the ubove .riicles could bo i.sued
to then shortly i: zould groutly facilitate obtaining lubors
e th the greater imcerssse in thg price of hand labor,aich will

bo used o ihe Civersicn coa prineipally,l have ssswaed & Qun with a crost at
01275360, king 1% shovt 150 hirh st “he -wadiam.The prosent - iimste ox-
ceGis e sne of iy oTeviots :jc,port wn .;.;;:;mznt- o¥ tho incressod cost of lubor
(Zf alan Trem the Tass <hot 1242 ned thelude the el of tho .lirtribation dit
diteh lx ¢he latler,for rv.sona atutode

| houli orerk b \;'.:)mr.cngir(’( thie woor in the loto swmmer or 211, 0 77T
1t shoudd be poxcidle to corpleto 1t in six monthe at the mout,if lubor vos
f not too dirficult to ohw_m,tﬁa log: hoing cut and stripped and work'oﬁ tho

ditch deing done befors ths .reexing ‘md cold weathor sete in,snd work on

" the divesrslon dam bolng domo during the winter nonths,»han dhere is eome ENOW.

' Pivorsion ven | omamtity  Unit

- Total
price ‘

Logs tor oride - n0. 645 & 904 " $80,50 .
Lrift bolts no1300 IS¢ 1900
A inchor bolts S | 105 3¢ © 81480
§ § Dimensioa lvauber "B, 18000 & 95/ 1710.06
'}E g toel gsto npa 1ift no. 1 $100 100.00
§ é foek foy cxiby Ge¥e 1350 LeB0 3LVB.O0
'E ;_J ) ) ‘!Zarth for dike " 2500 R 687450
; ; ‘ Tdprep for ALk |
2 3 Iolomite  ® 160 2,50 400,00
o
g ‘2" Carrice forward 7079.60

v . o * v . P
- {

Do . s o . . . i » ’ . v R N -
i L AN : . i ’ oy | \\ "
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Dlversion 1 erm-lont e~

Byros For X
sl o tono A YA

Totad

Iversion aitche

£
X . .
3 IXCavLtion-kook "
L
] .
Yarih .
A ' . Jst«’.‘ . ;-\? (.‘LM lmd.bo,’:
3
1

Leneyete U

.

ook Tuan,

) - 24 1in.?te
i }!&ay.\mlls . CeYs
Total

- Qublet from Ruservolry

. Cate znd 11ft nos

;nibﬁ*COﬂC?OtB' CoYe.
ooz 0
" ‘2‘0?.;01“3:1:'4;1 bridge |
Tl *BoHs
\ - Diles 0.

Totel

Distribution ¢itch.

ueﬂ

“umntity

11

-46

2
o

CHVOr = 24mCOrTs 1rom15n3 11,34

"1

. B

1.7

400

&=

: Kook ami brush diver:ion dam

Unit
rrice

1.15

HY SR

1 \35

2% d
5

£ 2425
75470
27600

272830

95 /4

s ait)

Cout

T3040

287,10

281,50

".-"c » :}".J

o
iwat

1,70

103..0

0 .00

“otel )

751400

072459

1683443

CV-6417-201
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.Distribution Ditoh, Cont. Quantity Unit Cost Total
Price
Rook and Brush Diversion Dum, Cunt,
Brot forward 0 $11827.93
Ro ok CeXs 6.5 $3.00 19.50
Brush Cords 1.5 8.00 12,00
Wooden NHeadpale No. 1 25,00 25,00
Ixoavetion—earth C.Y. 2305 274 63%.88
Borrow " " 620 73 170.50
Metallic Fl&mes‘}in« ft,
54 70 5,00 350,00
Inleat & Outlet iio. 4, 10,00 40,00
Chute & Stat.79 .
| Goncrote RS 145 27.50 33,75 ¥ Y
f Riprap " 6 2,50 15.00 B
, 1 mile additional ditch 500,00 500,00 :
Total
Crand Total

Enginoo:ing and Bnyatiniendenngk
Total o8t of progaot

»
.

Subtracting fram this total ocost the rost of the dlatribution

- that of my provious estimate, dus to the inerosse in rate of wages.
In oase wor™ is started goon, it might be possible Lo get workmen

for $1.25, before they have become accudormed to the hirer wage,
Basing this estimate upon the irrigation of 1000 aores, the cost

per macre will he $16.00 which is very reasonable.

Very respeotfully vours,
W ?/‘~— M‘
Assistant Enginoer,

Sdirepen.

e

T e e g 4 4 s

T T e e e i
R s o
A Yy

It L Y

CV-6417-201

PRSI - S

NN007820



