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DEPARTMENT OF THE INTERIOR
: UNITED STATES. INDIAN IRRIGATION SERVICE

SUPERINTENDENT OF |RRIGATION

Ganado, Arizona,

Auguet 28th, 1926, .

_ &SIAIHRY TVNOLLYN 3HL 1V Q30NA0¥d3Y

Mr H. Roblnson,

Superintenuent of Irrlgation,

L ii ~ Albuquerque, ¥o M. | A :

o I submit the following report, plans,'estimates ,
; and bills of material for the " Extension of ¥ork on the Ganado ]
| o Project." ' g

The present eysten consists of the diversion worke

orn the Ric Puevlo Colorado, a supply ditch leading from the

diversion to ths reeervoir, a2 }Jow earth storage dam forming a

reservelir =nd about 4,2 nmiles of ditch converving vatsr from the

reserveir to the ir-igeble lznds in the valley of the Fio Pueblo
Colorado,

The structures on the lattsr ditel smbrace the

,W'
-3
e
fen’
12

following:~- 6 flumes =nd 3 culverte $0 care for the crons

drainage; 3 bridges snd 8 =2mall 8" turnouts or distributary

ouviets tubes for the vee of the Indisns. Eesides the abow,

there ie¢ a samell reservolir and some umore outlets belonging to
( Mre J. L. Hubbell znd used by bir ir irrigaeting hie own lands,
About 420 zeres of irrigable Iand ie under the ditch =29 ab

prezent consiruesed,
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,the“valley.
‘ would oover about

*i500 acres in addition to uhe above.

'r¢Quire the folzowing structures:-

ﬁabove, some turnouts or lateral headinge nOUlu

Report, plans, etc,
Fxteneion of work- 2.
Ganado Project,

A proposed extension has been surveyed from theiend of

‘the present aitch on the scuth gide of the valTBy. Tnls eurvey

,has been carried for about three and one-half miles ;urther down

Tm first mile and a half of the propoaed e uension

3? From the profile of the above sarvey'gphe extension

;would'involve thenexcayayion of aboutnls 000 ciuble YdIdB and

flume; two 10 f%. drope; two 2 ft. drops; one chute to drop the
water about 23 feet; two esingle barrel culverts; two double

barrel culverts =nd one triple barrel culvert., Beeiles the
he requixq¢z.

terations

The p*e sent report will o lv conaider Ghe al
snd repairs to the present esystem., The work to be docne wiil
discussed unier the fol owing heads:

Storage Dam

Sugppliy Ditch

Diversion Dam

Alteraticns to Flumes

Storm water diversion ditches

"3

’_:.

Protection from floodse in the o Pueblo

Repedrs 2t Flume Yo, &

New Ztructutes.

CV-6417-201

360 acres and the next two- mi;es about 400 to

One 60 Ft. flume; one 32 ft.
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Qepori, pleane, etc.
Extension of Gork 3.
 Ganedo Project.

SN

)

STORAGL DAF

This is an earth £ill dam over half a mile 1ong

' ﬁand ax present twelve o fourteen feet in maximum height

‘n "y

. @SIATHRY IVNOLLYN 3HL IV G3ONQ0¥d3Y

“.Plaxe nAT shors the profile: and oross—seotion of’this dam._

The original £411, or rether two parallel fille with'a puddle

'f.ditoh between, was constructed with both slopes about 1-1/2

‘mand no . riprdp wae placed on the water face.

The‘wave action from the waters stored in the'

reservoir eroded the upstream fill leaving it with a 8lope

) of fxrom 7 tol to © tée'below the water line and with vertical

caving banks above, Twelve faet of weler were stored in the

Ry S e M SR

reservoir l=st winter—-—-zbout 1800 acre fest.

s

The proposed work contemplates raising the fill to

N : ‘:“,, .

the ol foot gauge =nd riprapping the water face.( See Plate

"A" for details) Water can then be stored to the 17 fi. gauge

height im pounding esbout 3320 acre feet, The top of the fiil

at the 21 foot height will he wide erovpgh to raice the babk
three foet more should ad’iticnal storage te needed at some
future time, gilving an ultineate capuzcity of about 4200 acre
feet.

Water will be kept in the puddle déitch in the center
of the fill -nd also in a series of pools sloni the lover or
Sownetream toe of the fill, The rain object of the water le

) to keep the banks wet und dlscourape =11 turrowing =nimels,

s the latter being e very real menace to the aafety of bankse in

NNOO7683
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P‘UPOI‘L: pla “ns, cte.

“this locality.

Extension of Tork.
Ganado Project, 4, ; , S

The series of pools slong. the toe will also

gerve another7purpose. During the times the flow of the Hio

Pueblo Colorado is muddv and silt laden, a paxt of the flow can

be diverted into the srpply ditch and passed through the poole

to the irrigaxing citeh without entering the reservoir' Only

the clear water flow will be impounded iu the reservoir. o
The druinage area tributary to the reservoi “i} _
Yeing roughly eetlmated at from six %o eight dquare milee..

Unless there is a cloudburst on this water shed, with the

reservoir full, the poseibility of the cdam ever being overbopped,

is remote, But to provide =z:;ainst such 2 contingency, a spill-

way or waateway notch will be left za shown on the prcfiles

This gap will be where the £ill is low and will also be provided
with 2 flanking dike to prevant any ezcaping water from flowing

down the toe of the fill. It w127 be riprapped. A leng con-

tinued outflow would cut this notch back, but even this is much

more deolrable than having the fill overtopped. Any other spilil-

wey outlet involves & larpe =amount of excavaticn and it 1= doubt-

ful 1if the spillway will =ver b2 needed,

Since the water hus bozn stored in the lake, it ise only

possible to borrow the dirt from one =ide of the dam., There 1s

* belowv the tor =so0il, which ig heavy adote. The

borrew pite for the raiein: the £1i11 will o2 kept at =ome

Glstance Trom the dup, ni bt ie - andy l-??.j."c:‘ r131 not De expoesd
o T .
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" Report, plane, eto,
Extension of Work.
Ganado Project

'féhﬂxerte and the approach to the outlet tower, is on hand

or %111 be old stuff that'has besen used for forms, etc.

. ralsing of the dam.

141}
..
1Y a3onNaoud3y

IV _IYNOLLYN 3HL

The eetimated cost of completion made-upon reeumlngﬁ

work here this summer wes: ,;3

“§SIAIH

| .;_.,se,:-boc,;o;o,

34 0060 Cu. yde £111 6 33-1/3¢ .
8 000 saq. yde riprap 40¢ 3,200.00
Total ' 11 200 OO

No materiale or supplies beyond thosefnow on hand

6iiprdered,ﬂare considered necessary.~ :The:1umbervfor the

The only work done here since resuming operations hes
been the réising of the fill and the riprapping of the slope.

The cross-~section on Plate "A" shows this first lift in the

SUPPLY DITCH .

The extraordinary flood of July 30th, 1818,
damaged the headworks and te sunily ditch. This flood
has been reported previouely. Thig flood overtopped the
headgate and afterwards washed away the fills on the upper
side of the szme and filled the supply ditech. The velume of
wat er carried by the latter was sufficient to raise the reser-
ve'lr level one foot in three hours. T'is is about equivalent

to 200 acre fost or more, so¢ the eupply ditch at ome time

cerried from 8CC to SCO

second frzt of wreteor.

NNOO7685



Repoit, plans, etc.
Extenzion of Work. 6.
Genado Project.

-

@STATHOY TVHOLIYN 3HL LV Q3008

The ditch ybeing intenaea to carry cnly a emallcfracu:on‘ofﬁ ﬁ;_ ;

thic amount wae considerably damegea. The profile of’Plaﬁe

"B“ ahows the debris depositea by the flooa.

The ditch must ‘be cleaned out which will involve about

1800 cu. yaras of excavation. The banks needisome iepaire andwv

the headgate must be replaced

of this rlprap that must be renewed

\\In addéition to the sbove, the nreoent sluice gate

‘ than the inlet. The turnout neer station 1C should

)
§
5 should be repaired, the present outlet bring about 6" higher
|
n

suyclied with en acequate gaue 1ift and otherwise out in shape.

This turnout is used tc fi1l tkhe puidle trench in conatrxctinb

the fam :nd will be used bo bypass the wu'sy water into vhe main

irrigating ditch 28 commented upon above.

fnother sluice gate should be provided at about
Staticon 6. These structures will follew the plans given on
Plate "C"., A1l thr-e wlll have the 24" gate liftes connected
with the 24" corrugated culverts for outiet tubse.

Meseonry and not concrete is contemplated in theese

d gimilar structubes for zeveral reasonsei- Gravel suitable

for comncrete work is scarce, while =and for mortar is cow-

paratively plentifu’, Goodd herd 2endsjone that torks up in

(X3}

CV-6417-201 NNOO7686
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Heport, planw, cic. 7e
Extensmon of uurk
Ganado Project.

{ :

excellent manner is abundant. ﬂuoh rock can in moat rlaces
be procured within a few hundrea yards cf the structuree.

The masonry walle nust be heaﬁier in section than concrete nnes

~';<" o but the masonry work will only require dbout 1—1/4fsacks:of
| cement per cublc yard ee compared with from 5 to 5—1/2§for the

concrete. Cement is verv hlgh this distance from the»railroad.

While maeons are high priceé laborers,:

.ework ‘and’ lumber wi’l offﬁet this charge. ;00¢ A0
'lay from 2 to 4 Cubic yards per day under’édedﬁete eupe§viéicﬁ
and given plenty of low priced helpers to handle the stone,
(. mortar, etc.
Each 24" sluice structure will require about 15

cublc yards of masonry and abcut 5 cubic yards of dry ngl.w

'The 24" turnoutvs will each require 11 cublc yards of mascnry

3 ~ “e ]
= 3

and 3 cublc yards of dry.wall, while 2 12" turnout wuwdd take
about 9 cubic yarde of masonyry znd about 2 cubic yards of dry
wall.( See Plate "GOV for detezils of propesed sluice gates)

The estimated cost of the work on this supply ditch is:

Repalre made necessary by the flood:

1302 cu. vards excavaticn @ 35¢ $420,00

55 " " Riprap " 1.56 42,00
I“ ~
Total 4635 .00
Bew Structures:
{

3-2=" Gate lifts CoTELD

33 feet 24" corrugated culverd pipe 85.00

40 cu. yands mesonury - & UT.50 200,30

-L‘l’ C.L:.. b \;'d" :'.:;1 \': l. 5:/ : ..C'

CV-B417-201
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ieport, plans; eto.
Sxtension Verk 8.
Ganado Project .

%
: It le believed thede and similar repairs made necessary
. by the flood are properly =n item against the ma.intenan‘ce- ano.
- - operation "instead of against ﬁ:he_“ Extension of V:"o:fk."”

The total estimated cost ;-;fb.fc this feature then is

$923,00,.

" ‘Materials end supplies needed.

3-34“ 'ga:t'é‘.;fj_.ift:s'm*ith)ét.elis' 8f‘b. long 'and fitted to ‘be
connected"'t'o the 34" coifrugate‘d cul§érts.

2 pleces of 34" currugated Ingot Iron Culvert each 168' long
( made of 18 gauge nmetel,

80 eacke cement.

Rock, Sand, ete. will be procured in the vicini

FaAy
%},‘;‘
I

5
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R‘ert pleans, etc.
Extension of Vork
Ganado Projevt

(

.. DIVERSION:DAM,

fdam.

of July,SOth piled up.on'the-Wast or

the latter and was. just on the verge

80 feet.

Plate “I" ehows tha existinv conaitione ana

the proposed alteratione to the alvers*on “orks.‘

The"effective width'o*

The flooa

this flood, the crose sectional area being about 730 square

feet.

-

eq

prov
Lerger

oy A
V.

ba
&

flood =nd of

noan
SRV

surpriasi

30
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It may bhe

directi6n of the flow does not increace

of the weir.

The present dlmensions of the spillway opening

entirely .inadequate for the flood in qu=stion.

floods than this have hesn observa

2 at G

A

erveld flow,

10580 respectively. These

4
]

[

LR 9}

ngly amall when the arez at

¢

A

(Y ‘.1,
L3 Vilaw

the waash

UL Y i
voA2N, Ai] u &

L
[FRY

un

divzrsion danm
aaring

wad Scoured out

Jaznade hard soil

Gonado in ¢

e
“

flood subside

-
W

i

he arez of

mach

~

feind

the effective

Leadgaue side submerging

-oi overflowing *he,Qribﬁa

the Spillway opening is not"overlﬁ

The mein depth of water was nine feet or more during

here that running the weir obliguely

1V 032000¥d3Y
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Report, Plans, etc,
Extension of Tork,
Ganado Project.

et a depth ¢f‘abcut four f£zet below the present sandy

12, % bed-of the arroyo end it is estdmated @hétfthe’axga.ahsuld

',7z*beﬂiﬁéréaéedfby 140 square feet at leaét.if'This would make

j_ﬂthe'tWOivater prism areas 760 and 1200 square fecet respective-—

*Ii;lor.tﬁe_last f1lgod in question was abbut 8C per cent of

itﬁélregpédlflqw,;

repalrs to the diversion works:

1. Only repair the damage caused by the last flood and

. -
not increaze the spillway capacity as a flood equal 3o cr

Ry

excesdinz the one in question only occurs at rare intervals.

8. To raise the side walls of the spil

Plate "I", which would double the
and dam 7ould not L= raised in tht

and 2lso the most expensive solution.

Y

As the recori flow hes

many yvears, the cecond nlan husz

S I s o 2 ] - A -
detatl =3 it ~il1l Zanile 211 ou

.
8 . ) ajme £ D
: " - salow: ~ow

"These pléné of‘prbéé&ufe die>pessibié ih“ﬁakihg‘ﬁie g

4+ on *the crid
capacity

o the line

The new hsadgate i
pe the aame hel.ht as the wresent o
2en ohazxved once in

1 worxed out most in

Q0¥d3Y

3HL 1V 03on

d¥YN
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Report,

Gansdo T

Viziis, w©io. 3
T‘-rteqs.‘o‘n 04. u, k. 3
rOj -h\-‘- 11. %
g

T

-

A

1

3‘

Z

B o . '_

feet higher than when the etructure Was £irét built. ' %
L ol T TR R R -
‘Plan Nos 3. s xd

*he’baok waah from the water pourina éround'uhe lower~end

of the wa;l This backlash in the laat fldod washed out =

a considerable portion of the £ill under the subsidiary crib,

endangerings the structure,

The plan includes driving piling

under this crib and filling the waeﬂgut pertion with riprap.

{ See oross-section of the crib dam on Plate "I") .-

The piling is to be in two rows 8 fest apart uond § fzet c-c.

The exposed cxrib «wwill be drift bolied to these plles for

the

et

sake of security znd to retain the

riprap. There is a

pile hammer, trig.c

Wi

0
LS

and hzadblock hars b

elonging to lr. Hubsll

and a few pzrte of tThe old frame used on this groject bul

it will be neceaszry to practically construct a new frame.

<

The crib dam and the dike will be raised three f32t $0 cut

e v
off all flow around +he eas%of the dam 2 occur-2d during

tha last flood,

which in time woull lestroy the wholz ztruziure.

=

The welr lip is %o Le zebuilt on the 013 alinment

but with o heavisr azctica nd anchored %o She rocok la3dge -i%th

s

awwel pins, |

CV-6417.201

NNO07692




Report, plans, eto.
Extension of Tork. 12
Ganado Project

’The,winge of the headgate do not follbwtthe~pld ,

. alignment, but flare out so as not to choke the flow follow-

t iﬁg about the iiné=C;D4E.

The walls to be ralsed four feet

‘on thie side and %o be'reinforced as indicates, At present

- 4he @ﬁly;reinforCement is in the floor alab or the operating .

.- “platform‘ofithe headgabe:™ .

‘The use of reinfofced concrete heie iz thought desirsble

in gpite of its high cost and the difficulty of procurihg suit-

able aggregete. All walls $0 be znchored to the roek sith

dowels as showmn and connected to the oll work

through the old walls.

The estimates cost of this feature follows:

Roising Headgate a2« shown on

43 cu. yvards concrete
Raising ezst side wall
23 cu. yerds concrete

A2 . hedd
Nex Telr

& cu. yards concretve @
5C cu. yards dry wall @

CV-6417

@ 15.00

[av)
()] (3]

Q

(8]

)

vith anchor belsis

)
3
f

30,30

(o)}

420,CC

100.0G
125,00

- 1375.00

S3AHOMY_TVNOILVN 3HL 1V Q3oNaoud3y
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teports, plans, ste,
Extenaion of Vork.

fanado Project - 13
Brought forward : , $1275.90
Repairing wbbden gates and lenghtening stems 50,00

Rﬂising crib dam 3 feet( 50 ft. long)

20-16 Ft logs . ' ,;.  $40, OO T
Rock fill 25 cu.: yards - 50,00 R
Labor and: supplies for crid . 90.00 - - - TR
Planking upper fdce of dam _ e .
800 8q.. Feet L . 250,00 S 430,00

Repairs below Dam .7A A . o ,f o 1:1 ;}

15, piles e
Driving piles::
Kew driverx frame

Riprap 160 cu. yards

iidening fill and extending

dike at Dam 2800 cu. yarde 335¢ 980.00

Riprapping upper face of Dam

250 eq. yards @ 40¢ 100,090 1,080.00

Estimated cost of work e e 2 3.340,00

Materiales and supplies nesded for the avove.
400 sacks cement
2400 lineal feet or 2500# 5/8" round iron for reinforcing bars
dowela, anchor bolts, “rift pins, etc.
ce 5/8 hu‘bs
:5 av“ X 4% X 1/4" plates
200 5/8" TWashers
100:F 304 Nails
lfcﬂ 40d "

[¢4]
Lo

Iumber for forms,planking face dem, building 21il2 drive
frame, gates, etc,

130 piecea 3" ¥ 1i3"X 16’

56 RS GILIp St
6 moog"w X a"y ia"
50 noog" X 8" X 13!

CV-6417-201
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Repats, plane, -etc. i
Extension of work - &
Ganado Project < 14 g'é

‘ 8 |
( o
<1l
_‘:
d
~§|
Elan No. 3. S
4
>
This contemplates moving the headgates back cbout >%
S '80_feet extending the east side wall down stream, etrenUhtening ff
. . ;fmﬂ
.

‘but not raising the dam, planking the unper ‘face of the same,
‘extending the dike to the. east anu repalring the downetream toe
of the dam as in the prev1oue plan.

The rock ledge is apparently an isolated mass of

"lrock and doee not ‘eittend: any ‘distance to the west of the,pr eeﬁt

Hslulce gate which 1s behind the-present headgates. Therefore
the wing wadls must be longer if the gates are moved back to
( prevent any floods from ever cutting around” behind the gaﬁe
structure. These walls will be 9 feet high 12 inches on top

and 24 inches on the bottom. They will be reinforced and

anchored with dowels the same gs the higher walls shown on the

-
VL2l

" The headrate structure to be practic=lly =imilar to the
present one but rsiaforced.

The catimate for this plan is =28 followy:

L

Headgate shructure:

40 cu. yards concrete @ 15.00 %600, 00
Wing wall and eide wall

5% cu, yards concrete 15.50 750.0C

"reoking 0ld hsadgates 103,00

Ttripping rock ledze Tor widening spililvay

132C cu. vards .40 64G.00
Rry walls
502U, vards

igs

CV-6417-201 NNOQ07695
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Extension of Work,
Ganado Project

uBgoets, nlans, esc.

(

New Welr 1ip

20 ou.yarde i, o
800 sq. fest i

Repairs below dam ss in.scheme 2 above’

;Eilif£9 w1aen'earth{ﬂa@-gg@;%ﬁil&f@ikéi_5

- Riprapping | 3
150 sq. yards - @ 40¢

dam 7

( . | £3,865.00

The materials and supplies neceded will mot be
changed except 600 aacks of cement will be needed instead: -
of 400 28 in plan No. 2 and the logs for raising the crib

in the latter will not be necessary in Plan Ro. 3.

Ju

‘MSIAIHONY_INOLLVN 3HL LV (3IN00k
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CV-64

Reports, plana, eic.

Extension of mork
Ganado Project

¢

ALTERATIONS TO FLUKESY

The ends of all of the

N

'y

are 1ooated 1n aoft sandy ‘z0il. Onoe the least Jeak starta
around the end the approaoh is washed out and much damage may

i be done the whole struoture. The inlets and outlets have caused

‘huoﬁ’tfoubie?in thepast.  The manner of joining the lumes tof”

BN

\

the ditoh heretofore s indioated on Plate "G, ﬂx”‘“sh

It is proposed to.lengthen Flume 1, 2, and 6, the

end connections to ve put in as shown on Plate "G". For such

( an inlet and outlet, about 12 cubic yards of maconry will be
required for each flume.

Flumz No, 6 had +he inlet destroyved in Hhe manner

mentioned above, and the caving bank damaged the entire wooden

.

Truss This demage was caussd Dy one of the rain storms of

the present month. In repairing thiz flume, the truss will have

. t0 be extensively altered, the flume lenchiened and end connec-

tions bHuilt as outlined sbove.

The stringers usdd in sunperting the zimple
h

" X " and put in ~ithout any knee broces, In ¢

chaneses the 4" X 8" etringers =11l b  removed and B

-

colliar 13 to

.

e heosved

. piers .nd 8" X 8% knee br:akes pl=ced on this collar i undsy
the "hile theoreticz=lly the " X &" siringers
are atron. enough to sur.ort the Ho. 80 Tlumes, thi lunder that

<& S3A THOHY_IVNOLIVN 3HL

i e Tel

s
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atepor

'and danger of this flume being damaged. @ -

v, p¢%nu, etc. 17
Extension of “ork,
Ganado Project
i
.
2y —{
S - o
-5
o
g
~
§.
-
!:" m

up to grade, the members strengh oned the connections tightened'
and put in to shape generally. ~ | s |
Only mbnor repalrs are consldered necessary to Flﬁme No.4

as the storm water diversion,splllway and slulceway sh¢u1d’1essen

Repairs +to Flume Ho. 3 will be discussed under a separate
heading.
Estimated cost of the Alterations :

Hew inlets and outlets to Flume 1,2,6

Excavation, backfill 2350 cu. yards @ 40¢ $100,00
36 cu., yards masonry 7.50 870.00
120 f£t. new metallic waterway 200.00

Lumber for etringers and repairs to trusses, etc.

3500 ft. B.M. delivered @ 4C.00 100.00
Bolts, nuts, etoc. 30,00
Labor on replacements and repailrs _ 350.CC

Total £1,040.20

CV-6417-201
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Reports, -plans, eto.
Extension Work

Q3000083

CHIPR

THOMV TWNOLLVN 3HL 1V

e

s # -

60 8acke’ cement:
120 1ineal fset

R S3A

-

;1ineal feetior 85 pou
Iron plates.4".X 6% X 1/4"

e v g 77 % o ————- o

N

-_‘Ro:cks,A aand, etc., 4o De "6’otained locally.
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Reports, ﬁlhns,
Extension Work
Ganado Project

‘_STORM VATER DIVERSION DITCHES.

;AFiﬁme'4ié{5ﬁ6it‘disténée beléw.

etc. 18

e W

YN_3H1 1V 03N00Nd3Y

1

The existing conditions are éﬁown 6n;P1a£e'ﬁF"pénd;
the proposed protective ditch is also indicatedlthereoﬁ,.'

The borrow pite for the protective‘dikes are %0
be put on the high side or the one away from the ditch for
The ditches are to be-locatediéo*tha£ fhe:
By this

obvious reasons.
borrow pits will have a fall of =t least one percent.
will cut back from the outlets o the Glversion

means the water

and enlarie the carrying capacity of the diversion as tlmes goes
on,

It is estimated the average excavatioh will be about 1-1/3
cubif yards per llineal foob of dike. About 1200 feet of such
dike are required near¥lume 3; 00 near Flume %, 2and about
12720 near Flume 5.

¥ill then be zbout 3500 and the estimat-

j o

The total yardage

ed cost about 51,100.C0. No materiale or surrlies are neceasery

for this work.

These Jdlveraicns, while sxpensive, are one of the mosy .

CV-6417-201
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Reporte, plans, etc.
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Heports, plans, etc.
Extension of Work., 3l
Ganado Project e '

PROTECTION: FRON FLOODS IN.IHEfﬁIO‘fUEEﬁOuGOthAQQ”

oy

The'conditions at thia point and the proposed pro-'7

tection Work are shown on Plate npw,

Here the whole force of

‘,the'arroyo'is;directed againet the bank.  The latter has

i 3 St

‘been eroded unti1 the bank 1¢ now cloze to the ditch line.

. I% i"“not p'act;cable o move. the aitoh ‘back from: the arroyo

LT

: ‘ as the line folicws the hase of a high steep mesa. c L

The ditch here is in a verlegated ehale =nd hardpan.

formetion. The erosion of the arroyo and the soaking from the

wad
“¥ar in the aitch causes the slips =nd slides shown.

? As the srrovo bed here is full of sandstone fragments

% lerge and small, it is hardly feasidle to drive piling for the i
% : protection work. The rock znd brush mattress seems the v :
E soluticn. ?
i Vertical poste will Ze driven into the arroyo as far ' \;

| "~ as pcssible then the brush and rock interwoven =mong these poste,

» the whele to te bound together tith barbhsd wire. Afterwards
. ) H
h%Fachgill willfoe placed zs indicated. : f

CVB4T7-201
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gports, plahé, etc,
¥ Extension of Vork
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~ Repowts, rlans, etc.
- Bxtension of Work ' S
‘ Ganado Project R

* EEPATR 70 FLUME NO, 3. -

in question.
S~

~ Some aort of proteotlon ie nendeo. but it is jthought

best not to have the fender crib touch the piere lest the

shock of impact be transmitted to the latter .. The proposed

wrrmgw,ent w111- be found on Pla‘ce “H“

The footing of the piers 1e thecught to be comewhat

unsafe, The shale on which the pier is founded could carxy &

much grezter weight than borne now, but erosion should be
pfeventec‘x if poseible. It 1s proposed t¢ encircie the
prrecent footing with a concrete collar as shown, this collar
to extend at least thr:- fest belew the present béttom of
the fodting., Thig coliar is not decigned to carry any weight
but simply to prevent Undermining.

The remarks rs to the strinsers in Flumes No. 1 and 2
asnly to Flume No. 3. It ie propose to aubutitute larger

L

(L
(AN

{6
o
a
D
[ ]

stringeres ae¢ in the fofmer case, znd 24d the kng

/. 6417-201

EW'-'\"—W.v\h-v.awrvvp...‘,,.”.' - ,.~ , fa
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Reports, plansz, etc. S
Extensicn of Viork : -
Genado Project , S D

C

v G33"ib°8d38

Sere e L -

NOTLYN 3HL

2 STATHDMY Wi

EHAL SIS S0

fstanding wave when a large head is turned into the flume.‘

! - [77-“ Thie wave baoks up into the flume end ovexr the sides of the
waterWay endangering the structure. It is proposec vo build’

a masonry continuation to the box to prevent washing the

gbanks of;the aitch

O D . - ,,'-, . - .
Lo ; RN ‘ - . o

The edtimated oost of the work ig as follows:

Dry wall upper end truss , .
30 Cu, yerds @ $2.5C 4 75,00

Concrete collar at Lower pler Footing

30 cu, yards @ 15.CC 300,00
Fehder crib at lower piers.

i
§
!
A S0 logs 180.CC
10C cu. yards rock filling ' 200.0C

Altering the flume supporis
2000 F¥t. B. M. Lumber 80.C0

Tails, nute, etc 30.0C
Labor changing 150.CC
{ “v1lling box
’ 1C Cu., vards maeonry @ 8,0G _ec.0c

' Total

e o e o N o D
CV-6417-201 ' ’ ~ NNOO07711




A talasin s dant

Reports, plans, ete.
Extension of Vork
Ganeado Projeot

C

Q32n008d3Y

Materiale and aupplies needed:

f“lzo'sacke cement

i STAIHOUY TVNOLIVN 3HL 1V

.

87X 6% X 16#'
3" X 6" X 16"

& or 150# 5/8" round: iron for driftf
48 feet or 404 1/3" round iron for bolts, eto
30-1/3" nute and 6C-1/34 Tashers
30 Iron plates 4" K 8" X 1/23"
100# 4Cd Wails

S~
Rock, eznd and gravel to be obtained in the viecinity.
0l1d lumber to be used for the necessarv sheeting, bracing,
end forms.,

VA b ’ — o N NNOO7712



leporte, yiine, stc.
T‘xtene:ion of York
Ganado Project

EW. STRUCTURES:

'“uhe’structu*e will beffounu on’Plate~“E“

“fA eluioe gate‘atneach of" the above'points wouldz

be of great benefit ~Such a gate has been mantioned previously
and is shown on PJ aie "C“ Each gate calls for about 15

cubic yarcds of nasonry the 24" gate 1ift and the 34" outlet

é tube of corrugated pipe.

In the epillway structure the gate can be adjusted

U]

a0 29 t0 always keep the ne lﬂ:l flow up to t

§ the level of The spilk
i

way lip thue any excess wouldcause an overflow and any large

amounts of water , t0 a great extent, ve prevented from Jdama
ing the flumes in queetion. The ability to shut off the entire
; flow quickly =t the spillway w:nd tc opsn the sluice gate in
case of & bresk in the ditch below nesds no cowmnent to demon—
etrate ite zdvantazgee. Such control is now entirely lackirng in
the four milea of iitch,

Below Flume Vo, 2 is a lined

% up excess £oll, This reotion needs sbou

ie “alle to sto “he tendency of the woter ‘
i the dry laid ri:irar =nd underwining ond !

€

CV-6417-201 NNOO07713
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_ Reporie, pians, ete,
ﬁ; Extension of Vork

3

A

Ganado Project.

Jmore fall'to Flume No. 8.t About 12 oubic’ yards_ofﬂmasonr”

equired fortwhese cutoffs.ﬁ;}f"n

eight over uheee outlets. anh should be 1enghtened by

attaching 12 foot’ lenguh of the 8" corrugated pipe. The inlet
end should be imbedded in masonry, about one cubic yard would

be ample for each. By this meanes the ditch bank can bo re-

iﬁ'bu;%ﬁwpxppq;;y,and the turnout will.be.a permanent structure, -

Eetimeted cest of the nery structure.

Splllweays
36 cu. yards masonTy @ $7.50 370,00
3300 ft., B.X. Lumber 88.C0
Labor installing cutlét flume of lumber 540,00
& 588,00

Sluice Gates.

45 cu. yards masonry @ 57,50
15 n drv wall 3.50
Cate Lifts 24"

Outlet tubee of currugated iron 24"

Paved Ditch,

12 cu. yerds n

1
<

Zaonyy 2
Turnouts.

13
13

cu, yards
rlecss Qv

maeonyy

piie each 18

Jong

CV-6417-201

@}The upper ena of thle 1ined secuion should be 1owered to give';
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T erepwe R D, WIULD, T2
Extension of Vork
.Ganado Project by

¢

NO0O¥d3Y

Materiale and’ supplies needed

160 sacke cement

. S3NIHOWY IVNOLLVN 3HL 1V 03

‘-,45 piecee 3",X EB“ Xgle' rough
2,30, W BUCY - BRIX.18Y

g41'3g nooUgn X gn X 1% "

-AB ¢ "“2“ X 12" X 18" surfaced 4. sides
19 3" X 8" X 16! om woon

1507108, ‘204 Nails
50,7 i.,40d.

32 24" gate 112t stems aet. ‘long-and fitted to.oohnect

I

24" corrugated pipe culvext A 5 :
’ B C - 3 pieces 24" corrugateu ripe each 16! long ulth 16 gauge mstal
| 1z g f 1t -1 1 o on w g "

’[ ' to couple on to 8" turnouts.

‘8and, rook, etc, to be procured in the vicinity.

Fecapltulation of estimated costs of the different featurce.

Feature , Cost Percantage of whole
Eatimate.

ftorage Dam v 11,300,00 54
Supply Ditch 933,00 4
Tiversion Dam, etc 3,320,C0 16
Llteratione to Flumes 1,040.00 5
Stérm water diversicn
Ditches 1,100.,00 6
Protective rivrap zlong ‘
arrovo 530.00 3
Repairs fo Flume HNo, 3 1,085,00 5
1 Vew Ttructures 1,403.02 7
C $80,621.00 100

~.

L---—
CV-6417-201 NNOO7717



ueportsy nLans, eve.
~Extension of Work.
% Ganado Project

C

No estimaue for equipment has been inéludea in the above

but,it is hoped that but 11tt1e will be required.' A liet will

| It 1e believed the repairs to the Supply Ditch, Bepairs
( ;H | to Flume No. 3 and the riprapplng or protective mattress are items
| ’properly chargeeble tO'Maintenanoe. The sum of these features

is $2,538.00, thé balance of the work amountin

..$18,000.00. - - i

(% B IEREN

to apoproximately

[vy
<

If therlans and esgtimste

(O]

are enrproved, the avpropriatinon

w11l be practicz=lly exhausted without opening up much new ditch.

1 Though esome monev will probably be available for extending the
line below Flume No. &, or builcding 2 small lateral on the north

side of the valley, thisg latter would take out the main ditch
juet above Flume Ho. 3 and cover a small flat containing soume
very ceszrable land.

As but little land unce>» the present ditch has
by the ilavejos, the plea le made 1o put the present s
cest shupe possible. ALl work to be Jdone in the mcev s
and workmanlik:s manner -nd nc mekechifts allowed., Only

3 o oime o - -~ » - -y LA
the continuous =ra succeneful crarsti-n of 3he

¥ AR TR
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Hdaporvs, pl;ua, gtc.
Ex»ension of Work
Ganado Project

VN 3HL LY G3ONQ0HAY

& STATHONY IVNOL

2t

.t "-’~5 of September, October and Hovember are marked by sottl d weather

a

and are well a lapted for hauling freight. After tnen the

roads are practiczlly impessible.

e o -

. : Plates "A" ;%ﬁ "I" are included and are. a part of

f IECEIE thie ¢eport

Reepectfully Subritteqd,

Engineer.

[
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