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SADDLEBACK DIVERSION

Saddleback Diversion begins at the principal spillway outlet of

Saddleback F.R.S. and proceeds in a generally southern direction along

the west foot slopes of Saddleback Mountain for a distance of 4.72 miles,

o~tlettinginto~n unnamed wash about 1.4 mjles above it~ confluence with

1
Centennial Wash.

on Table 1.)

(See Project Map, Plate I. Structural Data is- shown

I
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Alignment along the diversion has been changed substantially as compared

to the original layout proposed in the ~ork Plan Supplement. The new

al ignment was established as a result of comparing various alternative

alignments regarding earthwork quantities, and hydraulic characteristics.

The alignment shown on the preliminary plans represented a natural

average gradient which fell within the velocity parameters set down for

the type of soil that is expected to be encountered. This proposed

alignment also eliminates excessive excavation which would have occurred

with the original alignment.

The diversion is designed to carry the maximum outflow from Saddleback

F.R.S. plus the 50-year flood event from the diversion drainage area.

Design capacity varies from 1120 cfs at the Saddleback F.R.S. outlet

:" to 6060 cfs at the end of the diversion (see Plate 1.). The diversion

will carry floodwater releases from Harquahala F.R.S. and Saddleback

1

..1. 1 .~

,- 
I ,

":-':.." .

F.R.S. The total drainage area contributing runoff to the diversion

is 145 square miles of which 102.3 square miles are control led by

Harquahala F.R.S., approximately 11 square miles are controlled by the

Granite Reef Aqueduct, 23.1 square miles are controlled by Saddleback

-1-
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I
F.R.S. and 8.6 square miles are above the dlversiori proper.

)
The diversion channel consists of six reaches described as follows:

1. Station 0+82 to 20+00, Bottom slope 0.0015 ftlft, depth 5-6'

0+82 to 10+65 rip rap channel, 10+65 to 20+00 Earth Channel.

I
I
I

I

2. Station 20+00 to 82+00, Bottom slope 0.0020 ftlft, Depth3.5-5 1

Earth Channel

3. Station 82+00 to 145+00, Bottom slope 0.0020 ftlft, Depth 3.5 ' +

Ea rth Channe 1.
/

4. Station 145+00 to 237+35.60, Bottom slope 0.0022 ftlft, Depth

3.5 ' -5 1 +
..~

5. Station 237+35.60, Bottom slope 0.0022 ftlft, Depth 3.61~

Earth Channel

6. Station 245+00 to 249+00, Bottom slope 0.007 ft/ft, Depth 2" +

1
I
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Earth Channel

There are four drop spillway structures designed to reduce flow

velocities and to minimize scouring in areas of the channel where

tractive stresses exceed allowable values.

~,.·The diversion is designed to safely convey storm discharges without

excessive scour or excessive sediment deposition. However, geological

conditions indicate that some scour will occur in the channel bottom
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initially. Subsequent storm flows will eventually cause the. formation

'-of Dedai-m0~. At-the outlet o,f the· d-iversion, ffood:flows>w'ill be-

. -3-.....{

right-of-way over the unimproved rangeland between the diversion outlet

protection will insure proper design conditions, for the culverts.

to Centennial Wash. Scour at the channel outlet is expected to be

to provide riprap protection for the channel. Riprap protection is also

end of the channe I out'l et, -the dive rs ion channe I dike connects to a hill

consisting primarily of basalt material.

provided at the Culvert outlet, for 25 feet beyond the culvert. This

released over land across unimproved rangeland and a natural draina'geway

From the outlet of the S.A.F. Basin (Sta. 0+82) to the inlet of the

minimal due to the presence of shallow deposits of caliche conglomerate,

Of the 369.4 acres total, 39.1 acres are in private ownership, 85.0 acres

Courthouse Road Culvert (Sta. 9+90) it was necessary, based on soil data,

An additional 68 acres (State Trust Lands) will be required as flowage

Construction will require land rights acquisition of 369.4 acres of land.

land. In Section 9, T-l-N, R-8-w, 39.1 acres cover an undeveloped

are public lands administered by the U.S. Bureau of Land Management, and an

and Centennial Wash.

Of the total right-of-way required, 330.3 acres are on unimproved range-

estimated 0.3 acre is under the jurisdiction of Maricopa County.

are State Trust Lands administered by the State Land Department, 245.0 acres

-gr-avelly -and c.obbJy materia_I and very. compact sHtY·$and-s. At-the upper.:
.' . . .' ,. . '.. .. .. ."
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The diversion is designed for the combined 50-year frequency, 24 hour

duration storm discharge, and the Saddleback F.R.S. principal spillway

discharge. This criteria was established in the Work Plan Supplement.

DIVERSION STRUCTURAL DESIGN CRITERIA

The diversion channel performs two major functions:· (1) to divert

'runoff from .the wes~ slope' of Saddleback MouAt.ain and. (2)· t~ divert.

discharges from the Saddleback F.R.S. principal spillway.· Ther~ are

two road crossings of the diversion channel, one at Courthouse Road

and one at 479th Avenue. Both of these roads are owned and maintained

by Maricopa County Highway Department. The 479th Avenue crossing will

serve as an entrance road to an existing subdivision, Rose View Estates.

The Flood Control District of Maricopa County has retained Toups Corpora

tion to provide designs for any crossings which will be required once

they have determined the need when right-of-way has 'been acquired .

Drainage subareas and inflow hydrographs were developed with TR-20.

Channel evaluation for stability requirements were met by using criteria

set forth in TR-25 Design of Open Channels - October 1977, under the

allowable velocity approach and by using TR-25 Tractive Stress, under

the tractive stress approach. New design velocities are lower in

;-.magnitude than those presented in the S.C.S. work plan. Channel

ing curves were developed for various base widths, depth and slopes .

This procedure allows for an acceptable velocity to be chosen while

keeping a handle on the future earthwork. A channel routing using 7

subareas and estimated x-sections was made to develop the peak flows. -

1
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at the x~section stations.

The prel iminary design used aged velocities for stability design.

.-: ••.• _0
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The diversion channel connects to a basalt hill in the vicinity of drop

spillway structure no. 4. The four spillways were designed for

grouted riprap protection. An embankment is proposed at the north end

used to select channel bottom width, the channel bottom was designed

to linear increase in width in between referenced stations (Table 1). cg .3,/.4-

Rock riprap design was slightly modified from that shown in Engineering

Design Standards Far West States, (S.C.S.). The riprap was modified to

a uniform thickness of 1.5 feet for the channel reaches. The riprap

thickness was increased to 2 feet for all of the wash inlet structures.

Channel capacities from sta.9+90 to sta. 237+11 were found by taking

the peak flows at twelve x-section stations, finding the required

bottom width for the desired depth of flow, and checking stability

requirements for the 50-year 24 hour storm peak flows. The peak

QI S from the seven subareas draining into the diversion channel were

tailwdter condition for safe operation of SADFRS principal spillway.

Bo~c.ulve'i-t'cel,ls (J-IO'~9Ix50') were chosen to pr'O,v'i.de for t,he, most
" . " - . . ". .' . . . .

economical crossing. The designed capacity for this reach was determined

using principal spillway lOO-year outflow of 11?.Q..cfs.

Channel dimensi'Ons from sta. 0+82 to 9+90 'were determined in the design

of Saddleback Flood Retarding Structure (SADFRS) to maintain the necessary
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Earth Dams.

..
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4;.·extend iog for '~pr()ximate ly· 250 feet,.: witha. top. ,
. ..' . '. . '.. . ..". : ~. ......

to an average of 5.5 feet per second in the downstream channel reach.

spi I Iway structure. Spi I Iway no. 4 w~s.designed to reduce veloci ties

of spHlway no.

. '

width of 10·feet. The embankment will primarily prqtect the drop.

in accordance with Technical Release No. 46, gated outlet appurtenances

Vegatative conduits pipe inlet and outlet structures were designed

limits of the right-of-way.

determined by using average end areas.

using standard details. Preliminary alignment and required distance

Culvert investigation was based on HEC-5. Quantities were computed

The 50-year storm elevations were determined to be contained within the

submitted to the Flood Control District of Maricopa County.

for rights-of-way upstream 75 feet from the embankment toe has been

.Sturctural cut and fill quantities from sta. 0+82 to 249+00 were
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,According tq th~ Geologic Investigation, Rep?n:,~' Sa~dJeback F.~~S~ ,and.

Diversiori,Harquahala Valley W~tershed, ~he total anticipated ~verage

annual sediment yield is broken down as follows:

J. 0.48,Acre Feet/Year =:'through princi pa I spi I lway, F.R.S.

2. 0.24 Acre .Feet/Year - bedload yi~ld
". .

'3. 1. 70 Acre Fee/Year'- from dra}nage area to channel

less 4. 0.08 Acre Feet/Year - deposition in channel

On an average annual basis, the total sediment yield .is 2.34 acre feet/

year which compares favorably with the approximation of 2.25 acre feet/

year in the above mentioned report.

The sediment transport analysis performed by the S.C.S., dated February

20, 1979, indicated that during a 50-year storm, 7.6 AF of sediment is

anticipated to enter the Centennial Wash Tributary. ~.8 AF of this

sediment will be deposited in the Tributary. The Tributary cross

sectional change as a result of the deposition will be insignificant

to affect the 50-year flood plain boundary.
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~alN TIM[ INCREMENT. -~.IIO
tROM XSfCTN/STRUCT ., 6 TO XSfCTN/STRUCT 131 0

RAIN DURaTION- l.t8 RAIN T,eLE NO.- 1 SOIL CONDITION- 2

OPERATION J~Il~M.

OPERATION COIltPUT.
RAIN DfPTHa 1.00
STORM ND.- f,

TIME INCREMENTa 4.10 ORAII.A6E lUtEA- '4.13 .AS[ 'LO". '.00

10.10011 120.0000 110.0000 1M.1Uo
._----_._- -

145.001111 150;0000 155.8000 160.8&00
175.8000 193.0000 100.0000 105.1000
250.0000 1*,0.0000 300.0000 340.0000
.!>O.Ollon Sf-o •• oon T30.0000 11 00,'000

)1I60.00Cl0 1?!'t'.OOOO 650.0000 6.0.8000

350.0000 301; .'Ollll ~95.0000 .. "55•••00
110.0000 ZOO ••OOO 195.0000 190••000
165.0000 150 ••000 1.5.8000 '40."00
130.0000 115.0000 120.0000 Us.tooo

15.0000 5.0000 0.0000 0.0000

G.to
i

0.00

G.OOOII
1411.00011
170.0000
2?'i.OOOO
37(1.(1000

10500.1100 11

3~5.GOOO

l50.00011
lTO.GOOO
135.110011
110.00011

t;UflIlOUTINE 1lF:5VOIl 5TIlUCTUIlE •
TJ"'E HYllR06IlAP", TlEPOa 0.00 DELTA Ta ••80 DRAINAGE AREA- ~•• 73

0.00 DISCHG 0.00 35.39 73.34 92.011 107,30 121.113 131."7 139,34 14~.67 151.36

G.OO ELf V 1380.60 13111.13 1381.6" 1381.86 1382.0? 1382.13 1382.20 D8??6 1382.31 138?3<'

411.00 DlSCH6 151.9? 164.93 174.10 184.88 193.35 103.76 119.99 13b.83 257.59 187.61

411.00 ELEV 1382.40 1382. 45 U82.S? 1382.60 ··1)82.(,1 -118?75 --1)82.117 '~!l2.99 "1)8).15 13113.38

9".00 OUCHS 32G.02 363,30 428. 4 ? 509.05 669.26 17r~. 30 "4••31 Z175.08 2093••• 1987.30

96.00 (LEV 13113.6? 1383,95 1384.2~ U84.70 1385.52 1390.89 13.4.111 1394••3 1393.10 1392.81

144.00 015CH6 11175.56 1134,87 1603.14 1369.20 ·-luo.n 850.51 -- fl28.56 ·-",(,1,40 354.46 '76.56

144.0 0 £lfV 1391.90 1390.93 1390.0? U88.72 1387.50 1386.36 U85.:U 1384.46 1383.88 1383.?9

19;>.00 DISCHG 230.1? 200.00 179.56 164.14 153.73 145.92 139.47 133.71 128.3? 123.12

19;>.00 ELEV 13112.94 138?12 1382.56 1382.45 "1382."31 ··"1382.31 ·-'3112.26 'JII2.lZ ·1382.18 1382.14

240.00 DlSCH6 118.01 94.68 63.97 15.30 I.T6 .10 .O? 0.00

2411.00 ELEV 13112.10 1381.89 1381.54 1380.83 1380.63 1380.60 1380.60 1380.60

SURROUTINf IlEACH CIll'!05 SECTION 53

Tl",r HYllROGIlAPH. TlEIlO- 0.00 DELTA T- 4.80 OllAl"AGE AREA_ 10.95

0.00 OIS('"HG 0.00 1.4? 3.21 4.24 5.13 T.47 9.21\ 10.63 11.74 12.11

411.00 OISC ...G 13.111 14,9<" 16,'Cl 18.1'1 19.18 ll •• 9 l •• 09 16.93 30.35 35.?0

9".00 DI5CHG 40.6' 47.70 51.8f! 73.7. 102.01 292.01 399.9? 417.80 40".03 383.714

1••• 00 DISC"''' 360.69 331'.50 304.96 25b.92 20•••• 150.6. 105.89 11.37 50.52 36.23

19;>.00 DISCHG 27 •• 9 11.94 18.21 15.46 13.11)5 12.16 11.03 10.03 9.10 ••22

2411.00 DISC..G 7.35 4.9. 3.111 1.09 .19 .01 0.00
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~ .S~CTN'SfRUCf ..,. TO 'SECTN'STRUCT ., 5
.l1N DURaTIOh- I." . - -"AIN T.aLt ~O.- I SOIL COhOJTJON- •

........e M ••••" ..... :c
t65."OO ..~ •••••
~•••ooo ..S•••••
• to.'OOO '.0.'0'0
800••000 1.00.0"0
"0.'000 •••••0.0
'PS.'OOO lie •••••
"'.'000 .
155.'000 IS)••O.,
'-, .6000 -- , .... eooo --_.
5.0 •• 000 "0.'0'0
S"'OOOO ,o0.0000, - .
•••••010.10 ..
"0•••00 •••••00.

- "0.0000 -soo.UOo
5'0.00'0 '0•••000
1'0••00. '0,.'000

- -- "Mo -- ---.-----------

'.O.'NII
563."1I1)
S'i."OO·
'1~"0"
'so .toOIl
"0.10011
6]S.,,00
510,"00
55....00
5 ••••001l

.500.01 11 0
5Co.toOO
...... 011
500.1100
~o.toOO
~oo.eoO/l
100.0000
"0.0000
' .....00

HHTDItDORAPH. Tlflt(l- •••0 DELT'-'..... DulllAI[ lAb.-U.'1
.15.23 '62••' '6••2. l'l.63 "6.'.
60••'1 611 ••' "'.0' 636.'3 610.35

Ilo~.tl --''It.'1 --.•••••2 -,tn.•• -.ul.nII'... '..... "s.t. 'Sl.3' 61t.S'
'66.55 "'.16 16•• 03 55•••3 .56.1'

·-~oo~n--J"." - -"10.... -·~oo.oo '---'00.'0
.oo•• t 5'0.00 .00.00 5.0••0 5'0.'0
500 ••0 5••••0 50t.OO 5'~.00 500.00
100•• 0 --·1••••0-- 111•• 00 ---- !00.1O ·510.00
'00.'0

..
~["'TION C~uT.

."1'" [ltP,..- 1.'0
SfOAN IilO.- 6

5].... 0000
56n.,·ooo
STS.'OOO
,os.'1I0/l
'00.0000

hSO.Oooo
6.0.000~

5'0.'000
••••• 000
5_9.0001'
500.0000
500.0000
500 •• 0011
5U.... 00
500.1000
500 •• 000
100••000
500.'000
•••••100

'.0'
1

5'0." 5U••2 5U." '.'.Z•
513." 589.'9 59•••• S".2'
"0.6. 747.lO - iOY••• ---au.'.

lItl'.69 • 7l.50 .l.... MI."
5" ••' Ill.'. 176.21 5'0 ••6
552.35 10•••• 50l.Z11 -'01.09
500.0' 5'0.00 500.0. '.0...
500.00 5~0.00 soo ••o S .....
500.0' 10'.00 500.00 100.0.
!l00.0' 50C1.00 500.00 500.00

.atosS IfCTJ'"

'.00

~.o~ftOOr

'J.~S.eo. I' .
571."0/1
5'0.'001'
.511.80011

•• ,5.00011
650.otOn
......00
560.0000
550.00011
5.S.00011
S'O.OOOIl
500,'000
500.,000
500.IOU
500.tOoo
SOI.OOOo
500.000n
510.1000

.ISC....
DISC"'.
DISC .
OISC....
DISCH.
DISC".
DISC.,.
DISC".
DISC .
DISc .

--

!l'''''T11ll6 fl"f.

R~OUTINE PESVOA Sf~l'CTUAE 5

TIME HYOA06A"PH. TlEAO- 0.00 DELTA T- •• 110 DRAI ..A6E AREA- 33.21
0.00 DISC"'. 0.00 111.S2 230.10 3.1076 358.5. .'3.'. ..0.65 • , •• 19 .05••5 ••••01
'.00 £LfV 11"'.11 1180.18 11l11.50 U02.1O 1102.57 lltl.'5 lIU.26 uu.so UU.63 11'3.'5

.".00 OlSc...s ~ll.ll 522.12 SU.31 5.1.62 S50.n 55'.'3 56'.611 S17.U 506.113 5.7•• '

.".00 ELf V IllIl.1I6 1I1l.95 118•• 0~ IlS•• 12 118••20 U'••17 UI•• l5 1....·3 1....52 11".'1
'''.'0 one.... 610.23 616.06 6U.1l 61'.1' "ll.ll ••••2l 110•••• lI17.n lllO.16 1116.56
.,..00 [LFV 1111••"1 1184.116 1115.0'5 IIS5.2. IIA5.6l 1111.05 1111••11. u·o.OS 11.0.12 1190•••

1•••00 DISCH. 1111." . II 01.01 1103.'" 109S.16 &0910" 1.0l.1' 1065.0' ......0 1022.1' 1000•••
....00 £LF" 1111•••11 II 89.93 1189.116 118'." -1111'.6' U89.53 1I19.ll 11119.11 U'8."" .U8.6,
10".00 DISC~ .79.27 'SII~.O '311.3' .19.03 .00.50 "2.93 ••'.'9 . 123.12 101.l? ,to."
1.?00 [LF" 11I1A.]1I 11118.15 1181.93 Ull.Jl 11117.51 11".23 11116." U1I6. '3 ua6.51 1106.)1
'.11.0. DISC... '61.9. '.1.61 122.115 70••5. 6'0.]7 652••6 630.l1 611.3' 5'5.11 581.35
'.0.00 Elf" 11116.11 11115.'3 11115.73 lU5.55 1185.]1 1115.09 110•••• 1184.'3 11'••59 111••'"
'''''.00 DISCH. '169.53 559••2 550.7. 5'3 ••1 sn.1I SU.'I 5n.1O 5U.16 51'.10 516.92
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.3?.0
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'..,;/.

1
1

1 2'''.00 nrv U···3' - 11116 .211 1184.10 ua•• l. 1.0•••• 11".0. 118•• 00 11113.'6 U.3••3 1183••1._-"'... DISCH'- 516 ••6 5Il.36 --!10~!6 --'19.03 "\-'01.12 '--'16.5' --:B1S.6. ·_·5....' 'k.U 11).52 .. ~ -
!!6.'0 un un.I' UU••T U'3.8~ UIJ.'. ".3••J 1I1J••z aUI••a tltJ... IIU.to uu.,. •I Sa•••• IJISCH_ 503••1 ~02'.!I' 111.20 501.1. "1.61 1'1.5" 501.1' "1." ...... , •••u . t- ... _ t'

I. 18•••• nFV ---lin.'. --uu.n ····1103.7. ---un.7' "--UI3~ -'U3."-1183'-" -aUl.'T-'1I3.n --un.," •,
'31.00 DISCH. 500.•63 500.53 100.'6 50'.39 '00.33 "'.1' 3H.1f ,TS.•) ,lO.OO 154.11 f
·3'.00 £LFV 1'1 113." 11113.1' 1183.'6 UI).76 ua3.T6 11.3••2' UII1.55 1101.00 1111.26 11•••61 ~

."ft.OO DISCH. lIt.'. .. fll.1I3 -- 60.7. .'.50 - ."3••••--- 31.1" _....- '4.9' - -.,O.'T"-·- 16.06 12."."'.'0 lLFV U80.r2 1179." llT9.51 U 71.23 11'••'1 11"'.83 11'1.6' 11711.5' IlTa••T 11't••,

1
5'•• 00 DISCH. 10.]2 '.21 r..63 5.32 ..26 5 ••2 2.f. l.20 1.'6 1••1
'5'11.00 £LFV 11711.3. 11711.19 1178.15 117••ll 11'11.20 UTI.l1l - 1 11a--. 16 11711.15 l1TII.l. 11l1.13
57".0' OIS("~6 1. J] .91 .f] .5' •• f .37 .30 .2'. .19 .15
5T".00 nF" 11711.13 lU8.11 11711.1? lUI.ll 1178.11 llTII.ll lIT8.11 1..,8.11 11"'.10 11l1.11
6? ••0 DISc-". .11 .10 .01'1 .0" .05 .0. .03 .'3 .02 .11

1
61•• 00 £If"V 11 '6.1 0 1118.10 I IT,. 111 UfI.1O U"I.1I 1171." 1 IT•• 10 1"'.11 11 70.10. lllt.U
67?10 DISC-H. .Ol .01 .01 ..1 ••1 '.00
67".1t0 n~" U7".U 11111.10 un.11I 1111.10 1178.10 IUI.10
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6SC.:JI
137.31
1lf;.72
683.66
"Oft.33
59... 65
!-7"'.67

'1'.0'
'01_'3
6"".'3
.33.K
••0.5.,
an••5
SA4••"..6....
'S3.08
62.".,.,.
42.70

'21.'",.5.43
5".43
150.'2
.4.,.26
.71.19

·"2S.2fl
'OS.'8
137.46
114.5#1
153•.75
'54.10
-'33.13

o 91
12??)4
1391.10
1370.16
1301 •• 7
ll76.41
lIPS.8.
IO'S.55
1092.85
1101.43
140.60

46.64
4".30

1508.J6
1580.61
1026.62
1000.51
1789.33
...fl.J8

lSbO.l8
.4••65
4 ..1. III

ll4'.00
5.5.25

193'.'3
.,07.1:\

]9.1;>
1.16
2.98
2.911
2.57
?76
2.67
2.67

~f

till •.
1.53
2.80
l.OO
'.)5
1.55
a.41
'.43
P.43
2.45
l.42
2.18.
l.17
1.61..,.
'.ll
•••0
2.53
1.51
2.44
'.25
4.19
'.2"
J.89
z.n

.- 3.73
.57

4.95
~.57

5.'57
4.73
5.12
4.68
4.84
4.80
4.1"
4.10

·c.41
2.40
5.33

12.05
11.8'
11.13
'5.22

10.13
5.10
3.11
5.711
••11'
5.b4
5.45
5.61
3.2&

' •• 00 10411.34 11.18 0.00
24.00 3541.31 12.18 0.00
24.00 34S6."1 13.?~ 0./10
24.00 3863.39 12.b3 0.00
2••00 6359.47 17.93 0.00
14.00 6720.24 13.19 0.00
14.00 1'037.3~ 12.9~ 0.00

a.oo
6.00
6.00
·...0
•••0....-t::
6.00
•• 00
•....0
6.00
6.10
-'.00
6.00
e.oo

-" ••00
a.oO
6.tO. '·'-i.oo
6.00
6.00
a.OO
1.00
a.oo

-'.00
6.00

."_0 Pf'AIl'- HAft·
~s Tttlf lLlIf

"10."'. J.]bt.OO
3"".01 ).36 •• ~O
''''.31 3.8. 0.00
)Ifl.53 •• 11 t.IO
.....,. 1.55 t ••o

'itt::;: -··-I:~:· .. ::::
Z4'13.14 1."1 1.00
30210.59 3.60 •• 00

. )441.8' t.S3 13.6.7.
46'.80 '.S3 '.00
461.4.1 •• 50 1384.92

••••••9 "'-3." '.00
"81.49 J.14 0.00
"'8.09' J.80 lJ'0.40-')"'.'6 .. _--.... '.00
1.,53.82 1.'0 1 ••0
.'1'.37 4.10 ••00
3U3.11 -""'3.04 0.00
314'.03 3.04 '.00
5"55.14 4.65 •• 00

-)320.69 -·-·i.Sl -_. '.00
"'•• 40 •• 35 •• 00

_ .'S!:.,",.. '.'4 ,.'0
JI0,,2.06 3.00 0.00

1028.3/1 10.94 1188.93
• 3. ?' 0.00

6.00 6'10.PEi 3.32 0.00
6.00 6SIlO.fl9 3.81 0.00
6.00 .,354.58 3.12 0.00
6.00 12298.14 ).47 '.00
6.00 121>1'.80 3.73 •• 00
6.00 36229.18 3.48 ••10
••00 ' ••3.8.14 '--'.56 -~.OO

a.OO 6.610 • .,6 1.55 •••0
6.00 46006." 4.41 13".77

"-'.l)0·-'-~1O.S2 - ··••n 0.00
6.00 506.86 5 • .,2 1385.17
6.00 10406.30 3.09 e.oo

_. ·".00 10906.30 "3.09 '0.00
6.00 "'83.10 3.84 1192.33
6.00 6'0~.'~ 4.98 0.00'
-6.00 3TO].'0 ~.87 0.00
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6.00 11201 •• 0 3.02 0.00
6.00 515'.4. 3.'4 0.00
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6.00 .651.66 ,.82 0.00
".00 23480.97 2.'~ 0.00
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94 PT 65+17.611
73 AP 86+81.077
96 PC 100+69.426
97 RP

PHt

98 PT 115+94.679
100 PC 140+90.921
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1/31/79
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~
JL.:51.._~.-2LW. 324....10.L _ 698706.. 5Q4 . 14ZlZ5•.65B.--l.56... Ap Sta.
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__ ·257- N-28 14 01 .E24661.868 899217.100.147699.850 57
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301

S bO 11 29
N 00 43 30
N bO 13 50

S 30 43 32
N 89 16 30

S 30 43 32 w 65.794

57 Sta. 0+00 Div .
. 25b Brass Cap
300 Opp. B.C.

57
156
301
300
301

60
73

.256 .sect ion Corner

147175.658 156 AP Sta. 7+59.70
147055.986 3Q.1
147022.381 60

898706.504
___ --156 S -30 -4341 -W--- 234.208 -- 898505.~78
• 301 S 30 42 56 W 65.792 898448.616

INTERACTIVE COGO MODULE
.---EROM BEARING .D1STANCE __ ---N.....c.DDRD__ u __ E.. COORD F~TIL

.i~ 898505.178 147055.986 301
_ 301 N 89 16 30 W 208.387 -898507.815 146847.616 300
--300 - -S--OO --43---30·44 - ...-- - .. - l~.oOO - --. 898506.815 - .146847.603 __-255

I 255 - N 50 11 29 E 1109.-428 899217.100 147699.850 57
57 S 50 13 50 W 1108.778 898507.815 146847.616 300

~--------~------.'--'-899178~-035----14758ll..-1.64 -~--35B
.. ; 358 :S 70 33. 36 .t..J', '.. '165.496 :. 89.91:22'. 9$~ 14i43~. '1.01 -, '-,.'1 .I·· . '. ,.



data reveal the channel to be located in a cemented stratum thatwi·ll

minimal loss of bed and side material.

3·1-8

': .... ' ..... ' .." .. ; .,. ~ .. " ... .'-~

review of the geological data in the proximity of the channel. These

offer substantial resistance to scour.

thech~nnel stability. The results indicate that the actual velocity,

based on 075 size of materi a I, bas ic ve 1oc i ty and a Ii gnment, bank

slope and depth correction factors, was also used to evaluate

flood, is lower in a majority of cases than the allowable velocity.

Therefore, the channel is considered stable in most cases.

acceptable in that the Channel stability wl11 be enhanced bya

derived from HEC I I - velocity of flow resulting from a 2% chance

to 5.7 inches. (See 3.1-~10f calculations) This appears

an analysis of the formation of bed armor indicates that the

depth of scour required to form bed armor ranges from 4.4 inches

Channel reach. (See pg. 3.I- tt of calculations) However,

unstable conditions would exi.st througholjtmost of the
". . '. . ",

.' OIVE'RSloN CHANNEL STABfUTY O'"tSCUSSJ'ON &.'CONCLUSION:S.: ;' .. \ ~: ':,
• "' • • ••• a. •. .• 0- • • ,._ • • _",.. • '., ". .

1. The tractive stress approach (TR 25, Ex. 6-5) revealed that

2. The allowable velocity approach (TR 25 - see pg. 3.1-11 of calculations)

3. A further analysis of the channel stability was obtained from a

4. An attempt was mad~ to determine the maximum allowable channel slope

assuming the energy grade 1ine and profi Ie grade' are. equal. (se¥·pg":;.. ':;;

3.1-!~&!4) Using TR 25 procedure, St was calculated from"C'\/X''';;'~J~~>'t~~

to the :: :: 7h:
0
c::::e;tu~~~~>bm~heT::~e:::~:: 0::i~~~~~~"f~lJi~1

in~ons istent with the other ana I yo.s ..n~[,b~(~3t~tld"'r~

Based on.'soil sampleinformat'ion p~o~fded by SCS"'the"Cha~nel was .evaluated

for stability by different methodologies.
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Mr. Edward·Ada~r. P.E.
Toups Corporation
4131 North 24 Street
Phoenix, Arizona 85016

Dear Ed:

October 11, 1978

. .
. Re:Harquaha1a wwp. Saddleback 'FRS

Attached are revised grain distribution curves for soils along
Saddleback FRS. The laboratory curves have been revised to include
cobbles.

Sincerely,

et.~. e-<~. .J; I?~0-
. ~.~~ ~L.

, . 4& /'
Paul J. Monville
Design Engineer

Attachments

. ~
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Attached are revised grain distribution curves for soils along
SaddlebackDiversion. The laboratory curves have been revised to
include cobbles. These may be used to determine the maximum allowable
velocity in the diversion channel.
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Toups Corporation
4131 North 24 Street
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r.R 107<'.000 lIc;o.Ollfl 11170.000 935.000 1069.500 950.000 1070.000 960.000 1070.000 9&!).001
GR 1069.50" 1000.000 1070.000 1030.000 1070.000 1160.000 1069.500 1180.000 1070.000 1200.001

I GR 1070.000 1285.000 1071.200 1355.noo 1075.000 1360.000 0.000 0.000 0.000 0.001

600.000f Xl 266. 4 011 <"hono 360.0110 1370.000 600.000 600.000 0.000 0.000 0.001

) 6R 1071'.000 3?<;.000 1079.600 3foO.000 1078.000 390.000 1076.0011 410.1100 107".000 -'-'55.DOI

1
6R 1073.000 4 ... 11.000 1074.000 470.000 1075.000 510.000 1076.000 560.000 107&.000 620._001
GR 1074.000 ""0.000 1071:>.000 700.000 1018.000 715.000 1018.000 755.000 101&.500 170.001
GR 107A.000 71111.000 1078.000 1145.noo 1076.000 '''.'1' 1075.000 885.noo 107b.000 935.001
6H 10140.500 1000.000 1074.000 10ll0.000 101".000 1105.0 0 1016.000 1155.000 107".500 l2iO.OOI

( GR 1075.000 124<;.000 107".500 li80.000 107&.000 1370.0 0 1078.000 13PO.000 -0.000 o.ooe

I , )(1 2t>0.900 ?c;.oon 420.000 1360.000 550.000 550.000 550.000 0.000 0.000 o.ooe
GR 10flO.000 410.0110 1078.000 4l0.000 1077.500 .55.000 1078.000 475.000 1080.000 510.001
GR 10~2.000 5~0.00n 1082.000 595.000 1080.500 &30.000 108i.000 650.000 1084.000 -105.001
GR 1084.000 750.0110 1082.200 800.000 108".000 830.0011 10115.400 B5S.000 1084.000 900.001

I GR 1082.000 970.000 1081.500 1000.000 1082.000 1012.010 10Bl.000 1035.000 108l.000 1015.001
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Xl 255.&00 1'0.000 610.000 i310.000 530.000 530.030 530.000 0.000 0.000 0.001

1
(' 6R 1081\.500 bOO.OOO 108&.500 fol0.000 10117.300 toaO.OOO 1111\1'>.000 no.oao 10iib.700 745.001

GR 10R".000 1110;.000 10117.100 8<,5.000 1087.000 /150.000 101'7.300 <i00.1I00 10Hb.000 1000.001
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6R 1098.800 ~OC;.OOO 1093.800 330.000 1093.800 "1000.000 1098.800 1015.000 0.000 0.001
NC .035 .030 .030 .100 '-300 0.000 0.000 0.000 0.000 0.001
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Xl <'4Q.000 433.000 1020.000 130.0004.000 130.000 130.000 0.000 0.000 o.ooe
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Xl 247.000 4.000 472.000 1015.000 100.000 10'.000 100.000 0.000 0.000 O.DOOGR 1098.000 47('.000 1095.400 ~86.000 1095."00' 10".000 1100.000 1015.000 0.000 0.000Of 3.000 3490.000 5970.000 0.000 0.000 . '0.000 0.000 0.000 0.000 0.000

Xl Z4fl.r.00 4.000 "91.000 1013.000 100.000 100.000 100.000 0.000 0.000 0.000GP 1101.0011 "91.000 109b.l00 510.000 109b.l00 1000.000 1100.400 1013.000 O~OOO 0.000

Xl Z45.000 4.000 509.000 1011.000 100.000 100.000 100.000 0.000 0.000 0.000GR 11 04.000 509.000 109b.800 533.000 109b.800 1000.000 1109"'00 1011.000 0.000 0.000

xl Z"3.000 •• 000 530;000 1020.000 200'.000 200.000 200.000 0.000 0.000 0.000GR 11 06.500 530.l)on 1097.200 578.000 1097.200 1000.000 1103.200 1020.000 O'rOO 0.000

Xl 241.000 4.0no 577.000 1040.000 200.000 200.000 200.000 0.000 0.000 0.000GR 1107.000 577.000 1097.600 623.000 1097.bOO 1000.000 1117.000 1040.000 0.000 0.01l0

Xl Z39.000 4.000 b10.000 1100.000 200.000 200.000 200.000 0.000 0.000 0.000GR 1109.000 610.000 1098.000 ",,~.OOO 1098.000 1000,00r 1131.000 1100.000 0.000 0.000

•Xl Z37.710 4.0110 638.000 10110.000 129.liOO 129.00p 129.000 0.000 0.000 0.000GR 1110.700 638.000 1098.300 700.000 1098.300 1000.00p 1124.500 1080.000 0.000 0.001lNC .03<; .OJ", .035 .100 .300 o.Oor 0.000 '0.000 0.000 0.000

III 237.610 4.000 63fl.000 10BO.00O 10.000 10.000 10.000 0.000 0.000 0.000
.~R 1110.700 63A.00O 1098.300. 700.000 1098.300 1000.00b 1124.500 1080.000 0.000 '.000

~
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;.000 S.ooo S.I!OO 0.000 .OlD 0.000
0.000 0.000 0.000 0.000 •• noo 0.11011

61.000 61.000 67.000 1.1100 .100 0.000

.00.000 .00.000 .00.000 0.000 0.000 0.000
1136.2011 1000.000 1139.800 1010.000 1140.300 1030.000

0.000 0.000 0.000 0.000 0.000 0.1100
0.000 •• 000 0.000 0.000 0.000 0.000

~OO.OOO ')00.000 ~oo.OOO 0.1100 0.000 0.1100
1131.200 1000.000 11.0.1110 1010.000 lUl.200 1030.000

0.000 0.000 0.000 0.000 0.000 0.000

500.000 500.000 !)OO.OOO 0.000 0.000 0.000
1138.200 808.0011 1138.200 1000.000 11.3.500 1013.000

0.000 0.11011 0.1100 0.000 0.000 0.000
0.000 0.100 0.000 0.0110 0.000 0.000

5011.000 500.1100 500.000 0.000 0.000 0.000
1139.200 1000.000 1142.700 1010.0110 1l<t3.200 1030.000

0.000 0.000 ~·O.OOO 0.000 0.000 0.0011

500.000 500.000 500.1100 0.000 0.000 0.000
1140.200 1000.000 1143.8110 1010.000 11.·.300 1030.000

0.000 0.000 0.000 0.000 0.000 0.0110

!)OO.OOO 500.1100 500.0110 '.000 0.000 0.000
1..1.200 1000.0011 1145.000 1010.000 11.5.500 1030.000

0.000 0.000 0.0110 0.000 0.000 0.01111
0.000 0.0110 0.11110 0.000 0.000 0.000

500.000 500.000 SOO.OIlO 0.000 0.000 0.000
1 lIt2.cOO ~!100.!I01l 11.5.100 1010.000 11.6.200 1032.000

0.000 0.000 0.1100 0.000 0.000 0.000

500.000 500.000 5110.000 0.000 0.000 0.0/10
1"3.200 1000.000 1148.500 1017.000 11..9.000 1037.000

0.000 0.000 0.000 0.000 0.000 0.000
O.O~O , O~OOO 0.000 0.000 0.000 0.000

500.000 500.000 500.1100 0.000 0.000 0.000
1144.200 1000.000 1150.100 1019.000 1150.600 1039.000

0.000 0.000 0.000 0.000 0.000 0.000

500.000 500.000 5/10.000 0.000 0.000 0.000
1"5.200 1000.000 1149.1100 101M.000 11')0.300 1038.000

0.000 0.000 0.000 0.0011 0.0011 0.000
0.000 0.000 0.000 0.000 0.000 0.000
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PIVERSTON CHANNEL DROP SPILLWAY. DOWNSTREAM OF THIS SECTION.
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7.0n(\
820.00n

103i'.01l0

6.000
87c;.00n

1040.000

11.000
7"0.000

1010.000

50.000
1166.000
1163.000

60.000
11"3.·00
1163.!:>00

55.000
1 H.4.000
I1f-2.500

III
SR
Gil

Xl
6R

;,' 6R
I~

(

Ir

I
I

I

Xl
GR
GR

;'~: OT

4".000
1168.000
1165. 4 00

3.000

7.00n
700.000

1035.000
"1'>0.000

905.000
1166.000
1167.900
1370.000

lO15.000
905.000

1045.000
0.000

SOD. 000
1159.800

0.000
0.000

500.000
936.000

0.000
0.000

500.000
1159.800

0.000
0.000

0.000
1000.000

0.000
0.000

0.000
1164.900

0.000
0.000

0.000
1015.000

0.000
0.000

40.000
1168.000
1166.300

35.000
1170.000
1167.800

7.01ll1
820.000

1035.0011

7.000
7<;0.01111

1038.0110

911.000
1167.000
1168.800

922.000
llf,8.000
1170.300

1015.000
911.000

1045.000

1018.000
922.000

1048.000

500.000
1160.800

0.000

soo.OOO
1161.800

0.000

500.000
942.000

0.000

500.000
952.000

0.000

500.000
li60.800

0.000

500.000
1161.800

0.000

0.000
1000.000

0.000

0.000
1000.000

0 •.000

0.000
1165.800

0.000

0.000
1161.300

0.000

0.000
1015.000

0.000

0.000
1018.000

0.000

"--.

OIVERSIONCHANIIIEL OROP SPILLWAY. OOWNSTRE'''~ OF THIS SrCTION.

19.6911 7.0011 930.000
11110.000 800.0011 1178,l00
1177.400 1039.000 1179.9110

,19.5911 0.0011 0.000

19.540 1I.1I0n 11.000
.0~5 .03n .n3n

11119.000 62.000 62.0011 "2.000 0.000 0.000 0.000
930.000 1170.700 970.000 1170.700 1£>00.000 1116.900 1019.000

1049.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 lO.ooo 10.000 ·11l.000 O.DOO .020 0.000

0.1100 5.000 5.000 ".0110 0.(100 .010' 0.000
o.oon 0.000 0.0011 0.000 0.000 0.11011 o .1lI10

0.000
1020.000

0.000

0.000
1036.000

0.000

0.000
'1025.000

0.000
0.000
0.000

0.000
1176.100

0.000

0.000
1169.500

0.000

0.000
1171.900

0.000
0.000
0.000

0.000
1000.000

0.0110

0.000
1000.000

0.000
0.000
0.000

0.000
1000.000

0.000

4"9.0110
11"... 7011

0.000

500.000
1162.800

0.000

500.000
1163.1l00

0.000
0.000
0.000

500.0011
enO.Ooo

0.000
0.000
0.000

500.000
961.000

0.000

."9.000
970.000

0.000

500.000
1163.800

0.000
0.000
0.000

469.000
I1M.100

0.000

Soo.ooo
1162.600

0.000

10i'0.000
923.000

11150.000

11136.000
902.000

10t-6.000

10<,5.000
9i'3.000

11155.000
0.000
0.0011

90?00n
111h500
117'1.7011

923.000
1173.2011
1174.900

.035
1240.000

9i'3.000
1170.500
1172.500

7.0110
1100.01\0

10,,~.01l0

7.0011
770.000

1040.0011

7.000
800.000

104".0110
.03<;

730.000

25.000
1174.S011
1172.400

.03'5
3.000

30.000
1174.000
1170.000

20.310
11110.1100
1117.200

Xl
NC

Xl

Xl
GR
GR

Xl
GR
Gil
NC
IH

I

1

1\

co

1'\

I



I (

I
I
I

I
I
I-
I

I
(,

I

0 ......

XI ICl.OOO
OT 3.000

Xl 15.000
-6R 1180.500

6R 1I7R.AOO
NC .03<;
OT 3.000

xl 10.CloO
6R 1180.000.

Xl 10.410
X3 10.000
NC 0.000

COURTHOUSF ROAO BAI06F. 3-10X6ROX CULVERTS.

Xl 10.400, 14.0011 Cl68.000

aX? n.ooo 0.0011 0.000
:::,: 6R 111<0.000 Q43.00n I17A.OOO
.>' _ ;R 117A.000 Cl7'l.00n 117-;>.000

.;R 117;>.000 . 9 Qo.00n 117;>.000

Xl Cl.QOO 0.000 0.000
x2 0.000 0.000 0.000
"Ie 0.000' 0.0110 .035

;:.

:--~. Xl 9.R90 4.000 968.000
X3 10.000 0.000 0.000
6A ll80.000 943.000 117<'.1100

.:5-/-i~

# 6 c:-2 //./P::/;

... ~.

~ ~~':~~:,,~".:~~~~;:,:~!~~~J~~~~;~
:~'·"';l.'~t:.·.·.,.· •

·':':....:-_:·.·:~~:·:-~•• r

.~-#

__'l .. ' . ,;;..;.;..;.-- ... - ....,..,J,...,•.

"".000 O.OOi, • I ill; O.OCii
0.000 0.000 O.OG!I O.OOQ

400.GOO 0.000 0.000 0.000
1171.400 1000.000 1118.300 10~1.000

0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000

410.000 0.000 0.000 0.000
1179.000 1O~5.000 0.000 0.000

49.000 0.000 .010 0.000
0.000 1118.100 1178.100 0.000
0.000 0.000 0.000 0.000

I
I

'x" "
6A
E.I

Cl.400
"Ueo.oon

.030 "
. ,3.000

5.000

3.000

:,:,(.~.". • flct)

"1182.200
." 0.000

4.000
943.00n

.030
730.00(1

4.000
942.000
130.000

4.00n
940.000

0.0011

9103.000
1I1<'.2?0

.03(1
1020.000

942.000
1173.000
950.000

940.000
1173.500

0.000

I:__::~:~h~
-~

I
.' .

, ,
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I HF,C? ~F.lEASE PATEO NOV 76 UPDATED FEB 1911
'F'RRORCORP - 01

, ; ,c. "'ODIFICATJON - Set.SloS2........~ ~.............•.........

'.

'c :!S

~JOOO TOPWIDltt) Ec(H~) VCH(~)OEPTH<ftJ Ie-X H

2,1f>,,.____ ~~.! ~_Q,_.~~!!.!.l1 1058,42 '-"5:9~-/O'Y8 FREQ'(
2.70 5.0~ 6t13.1!' 1°59.07

< .::;::= ,g-'ff(JB~st,~~ ~5.0;; 345,66.: _.USl.!1 "

3.10 35.00 906.85 10(>0.31 2.10
4.3l! 35.00 1051.11l 1061.0& 2.&3
2.51 35.00 6;>4.85 1059.14 1.43

5.03 35.00 .95.47 1062.43 3.62
5.8. 35.00 612.81 1063.32, 4.25

, 3.57 __" _35.00 282.46 1060.8. 2.72

4.78 35.00 500.00 1165.69 2.65
5.78 35,00 500.00 1066.15 3.29
3.15 35.00 374.98 io64.01 1.90

5.05 35.00 728.13 1066.13 2.39
6.04 35.00 776.91 1067.15 2.71
3.48 35.00 484.08 10b••54 1.97

, 1.69 35.00 770.73 1071.63 5.38
2.09 35.00 900.95 1072.1f> 6.09
1.08 35.00 531>.09 1070.85 •• 15

3.30; 35.00 Illlb.">6 107f<.53 3.40
3.84 35.00 8?7.70 1077.11 4.2?
2,57 35.00 581.96 1075,65 2.36

4.66 '35.00 578.54 joe2.1S 5.59
''5.14 ' '--'35.00 6119.83 1083.36 6.lo4
2.36 35.00 96.B5 101l0.68 7.3b

, 2.70 35.00 682.53 1088.lo& 4.23
3.17 35.10 130.16 1089.0b 5.17
1.16 35.00 480.54 101'7.44 3.41

.. ' ...95 35.00 677.&0 1095.;>3 5.55
1.3b 35.00 (,AO.1!7 1095.84 b.bl
.49 35.00 673.91 1094.47 3.lo1

135.00 3550.00 11\60.30 10510.60
73'\.00 (,01'10.00 In6n ...R 1051o~60
735.00 ) 1;>0.0(1 105,9.11 1051>.60

128".00 3550.00 10(,2.23 1057.20
1285.00 6060.00 1063.0lo 1157.20
1285.00 1120.00 ,1 060. 17, J'-~7.20

1"80.00 3550.00 1065.5R 1060.80
1980,00 6060.00 1066.58 1060.80
1980.00 1120.00 106i.95 10.0.80

390.00 ' 3550.00 1066.05 1061.00
390.00 60t-0.OO 106'7.0lo 106j .00
390.00 1120.00 106•• 48 1061.00

93.<;.00 3550.00 1071.i9 1069.50
. 93".00 6060.00 1071.59 1069.50

93<;.00 11?0.00 1070.C;A 1069.50

(,00.00 3550.110 1076.35 1073.00
6(1).00 foOIoO.OO 1076.1'4 1073.0(1
600.00 1120.00 1015.51 1073.00

5511""lt ' 3550.00 '1082.16 1011.50
550.00, 6060.00, 108?6lo "'IOn.50
550.011 1120.00 1019.BI> 1017.50

530.00 3550.00 1088.:<00 !nBS.50
53tl.OO 60f>0.OO 111118.61 1085.50
530.00 11;>0.00 1111l7.2" 10B5.50

<;30.00 3550.00 1094.75 1093.80
';;311.00 601'10.,00 10Q".16 1093.1l0
530.00 1120.00 1094.?9 1093.~0

3'16.;>00
3?(,.20(l
3;>fo .200

313'.1(10
'313.200
313.200 .

NOTF- ASTF'HSK (*) n H·FT oF CAOSS-SF:r.TtONNUMBFR INDJCATES NFSSA6E IN SU""'''RY OF ERRORS LIST

SIl"'"A1~Y PR J NTOIlT

, SAOOlEflACI( DIVERSIoN

I· ,293.200
293."00
293.200

289.300
·f, 28".300

',::,;";. 189.300

I ':l:::;:~:
"-~~;;:( .?"f>.400 _

1;\iV:,~66~lo 0 0

ii£fii:ii::
I ,;c~F'~~~::&g

H"255.600

- "';',,150'-300-
-':; ?50.300

, ,250.300

I

(

1
I

S£CNO



°1
.
;

I \
L/

I
I
I
I
I
I~

I
\.

'-

I )
'--.-.'

I {

I ~

~

I.
1\

\

It •
•
•

1\
I ,,)

I

:J. 1- '- 0



~. I - -1

1 /7""E..::..:. -z ..;:J(IT<IT

- - '., - -

I: - --

"It.

t

I ···:~;:\~.r·1~~:'~ i\?-> -.:.~

:.
-.- .. 1

I
_ .1.-'••.::-

,-~.;

,l'
".-*." ... .'.- ....._'1".... ..,

1.__
~-:..r..;.

I
srrNO XLC'" 0 CWSf.L ELM,,.. DfPT~ Il*XNC.. TOPwtO EG IIC,.,

I Z36.Q?0 4.00 3490.00 })10.71 1108.b8 ".03 30.00 315.6? 1111.20 5.59
Z36.QZO 4.00 5970.00 1111 .4'" -iI08.68 ".7~ 30.00 3""39 ll1t'.21 6.9"
"3b.Q20 4.00 11<'0.00 1l0CJ.75 1108.68 1.07 30.00 30lt.31 1109.93 3.41

1
~3~.R~('l 7.00 3490.00 1110.'10 110A.69 2.21 30.00 311.12 1111. ?4 _.b8
236.81:,0 1.00 5970.00 1111.80 11 08.69 3.11 30.00 '400.40 111"."6 5.49
236.850 1.00 1120.00 11 09.81 HOII.69 1.12 30.00 335.81 116~.96 3.18

236.500 3<;.00 3490.00 1111.04 11 08.7'1 2.27 30.00 313.13 1111.36 4.54

I
l36.500 3".00 5910.00 IJ 11.93 H08.7'1 3.16 30.00 402.43 1112.38 5.31
236.500 35. no 1120.00 '1109.95 11011.7'1 1.111 30.00 338.18 ill0.09 2.91

235.000 150.00 3360.00 1111.49 1109.10 2.39 30.00 316.91 1111.81 4.5b
235.000 150.00 15150.00 1117.34 1 i09.10 3.24 30.00 386.23 1112.84 5.69

I
235.000 15".00 1120.00 1110.38 1109.10 1.28 30.00 309.03 1110.51 2.88

230.noo 500.00 33f>O.OO 111<'.71 1110.20 2.51 30.00 316.115 1113.05 4.21
?30.000 500.00 5750.00 1113.69 1110.20 3.49 30.00 321.15 1114.13 5.31
230.nOO 500.00 1120.00 1111.54 1110.20 1.34 30.00 301.36 1l1l.6b 2.16

I'
2?5.000 "iOo.oo 3360.0n 1113.88 1111.30 2.58 30.00 314.10 1114.17 4.30
2?".non 500.00 5150.00 1114.~4 1111.30 3.54 30.00 323.15 111">.27 5.<'9.
??5.o0(\ 500.00 1120.00 11l2.F.4 1111.30 1.34 30.00 303.73 111?17 2.El2

(

220.000 50n.00 31110.no 1114.91 111?40 2.57 30.00 311."1 1115.23 ".09

I
220.000 50n.00 5430.00 1115.95 'i112.40 3.55 30.00 319.38 1116.34 5.01
220.000 500.00 1120.00 1113.75 1112.40 1.35 30.00 301.84 11!3.e7 2.18

215.nOo 50/).00 3180.00 1116.0Z 1113.50 2.52 30.00 306.98 1116.30 4.23
215.000 500.00 5430'.00 1116.98 1113.50 3.48 30.00 314.19 1111.40 5.18
215.00n 500.00 11<'0.00 1114.85 1113.50 1.35 30.00 291'.14 1114.911 2.li3

1 210.000 50/1.00 3180.00 lll7.D 1114.60 2.53 30.00 304.4" 1117.41 4.26
210.000 501).00 5430.00 l11fl.09 1114.60 3.49 30.00 315.01 11111.51 5.22
210.000 500.00 11211000 111!'i.9f> 1114.60 1.36 30.00 2'95.50- 1116.09 2.b2

i

I
?O"i.noo 0:;00.00 2Q90.00 I I1P.2:.'l 111<;.70 2.53 30.00 299.411 1118.40, 4.07
20".000 500.00 5110.00 1119. I'" 111<;.70 3.49 30.00 301>.87 111'1.511 4.98
20<;.nOO "iOn.oo 112'0.00 1117.07 1115.70 1.37 30.00 290.5<; 1117.?0 2.bh

?00.001l 500.00 ?990.00 111c..?Cl 1116.80 2.49 30./10 294.<;9 1119.!>h 4.?1

I
200.000 500.00 <;110.00 1170.24 1116.80 3.44 30.00 302.08 1120.b5 5.1"
200.000 500.00 11<'0.00 1118.19 1.1 16 • 80 1.39 • 30.00 285.91 1118.31 2.&8

195.000 500.00 2990.00 11<'0.42 1117.90 2.52 30.00 286.95 1120.70 4.28
195.000 500.00 5110.00 1121.35 1117.90 3.45 30.00 ?94.00 1121.78 5.<'1
1Qc;.nor. 500.00 11<'0.00 1119.31 1117.90 1.41 30.00 <'1'1057 1119 ...... 2.92'

1 190.000 "ion.oo <'9QO.00 1171.5c; 111'1.00 2.55 30.00 280;.03 1121.83 4.2'b
lQO.noo "ion.oo 5110.00 1177.50 111'1.00 3.50 30.00 2'9;>.44 1122.93 5.2'5
1<;0.000 CiOO.OO 1170.00 1120.43 llIQ.OO 1.43 30.00 27".?2 1120.5" 2.90

I
11I".oon "00.00 27",n.OI) ll??f'<; IPo.10 2.5~ 30.00 ?7f<.60 11??9n 4.03
11I".oOp '30n.oo 472'0.nO II ?3.f'? II?/).IO 3.52 30.00 2116.71 1123..... 4.92
1'1".000 0:;00.00 1120.00 II?I • ">,. 1120.10 1.44 30.00 210.06 1l?I.b7 2."!:>

III
I
'I

--



1
1
1
1

SECNO

11l0.000
180.1100
180.00(\

XLCI4

SOo.oo
50n.Oo
501l.DO

Q

27611.00
"720.00
1120.(10

CIoSfL

11?3.69
il24.64
1122.fIfI

1121.20
1121.20
1121.20

30.&0
30.00
30.00

TOPwlO

271.2ft
278.56
263.27

:>' I - -::> v

.,. ":'~.. -" ~ .. -... .:,..

. _. --.~-=.;;:~...~..
. • 'i

1123.97
1125.06
1122.80

"'.

115.11011
17".000
P5.000

1 7 0./100
, 170.000

170.000

165.0011
165.000
165.000

160.000
160.000
160.1100

1<;5.0011
1';5.11011
1';5.1100

50D.II11
5011.00
50(1.00

5011. DO
500.00
500.00

500.00
':;00.00
500.00

500.00
50n.oo
500.110

5011.110
500.110
501l.DO

2760.00
47l0.no
1120.00

2520.00
4320.00
1120.110

2520.no
4320.011
1120.011

25l0.00
4320.00
1l?0.00

2310.1\0
397D.OO
11?0.00

11;;>4.$1<'
1125.77
11<'3.71'1

11?5.92
11<'''.1'18

,1124.89

1I26.9C:;
1127.811
11<'6.01

1128.07
1129.00
1l27.14

11?9. 1"
1130.13
I 1?8.2f>

1I2?3D
1121.30
112?30

1123.40
1123.40
1123~40

11<'4.50
1124.50
1124.50

li21i.60
1125.60
1125.60

1126.70
1126.70
1126.70

2.45
3.38
1.51

2.4'7
3.40
1.~!

30.00
30.00
30.00

30.00
30.00
30.00

30.00
30.00
30.00

30.00
30.00
30.00

30.00
30.00
30.00

.,,,/l.SS
176.30
260.06

263.33
274.21
255.09

2511.11
265.35
250.72

25<,.03
259.59
244.41

?45.75
<'53.?)
238.40

ti:?S.10
llU,.I~

1123.92

1126.16
11lT.24
1125.03

1127.21
1128.2ft
1126.15

1128.34
1129.41
1127 .28

1129.4?
1130.4'l
1128.41

4.13
5.06
3.04

4.22
5.17
3.0&

I"

I
I
1
1

••
•

150.000
150.000
150.000

145.190
145.190
145.1 9 0

144.fl?0
144.8?0
144.1l?0

144.7?0
144.1?0
144.770

144."70
144."10
144.670

144.noo
144.1100
144.000

140.000
140.000
140.000

13<;.000
I'~.nno

I:><;.ono

<;00.00
500.00
500.00

48i.00
4RI.00
481.00

31.00
31.00
31.00

400.00
400.00
400.00

5011.00
500,00

'0;00.00

?310.0(\
3910.00
11<'0.00

2110.DO
3740.00
11?0.00

2110.00
3740.00
1120.00

?110.00
3140.0(1
11<'0.00

<'170.(11'
3740.00
1120.00

2170.00
3140.no
1120.00

<,po.oo
31"0.110
1120.00

?030.0/\
3500.00
11<'0.00

1130.??
1131.1"
1129.3£1

1131.41
1132.3"
1130.<;1

1136.60;
1137.<'8
1136-.14

1137.0"
1131.7<;
1136.41'

I IJ7 .I?
1137.8<'
1136.52

1137.53
1138.30
113b.P"

1138.foO
1139.411
1131.84

11,9.10
I I"O."~
1131<.92

1127.80
'1127.80
1121.80

1128.90
1128.90
112R.90

1135.20
1135.2D
1135.20

1135.2?
113<;.?2
1135.??

113<;.<'3
1135.23
1135.23

1135.33
1135.33
1135.33

1136.20
1136.20
1136.<'0

1137.?0
1137.<'0
11J7.20

1.83
2.53
1.26

1.89
2.59
1.29

2.20
2.97
1.53

2.40
3.28
1.64

30.DO
30.00
30.00

35.00
35.00
35.00

35.00
35.00
35.00

35.00
35.00
35.00

35.00
35.00
35.00

30.00
30.00
30.00

30.00
30.00
30.00

30.00
30.00
30.00

<'40.96
248.98
233.62

231.96
246.68
230.29

226.25
231.06
222.25

n'l.12
?34.5f>
?24.79

?2 9 .54
234.92
nS.08

23<'.01
237.Q5
<'26.80

2<'''.57
233.23
21.0.64

?IQ.fo7
?21-.91l
?1~.47

1130.49
1131.56
1129.53

11 31.64
1132.70
1130.11

1137.36
1138.29
1136.60

1137.50
11311.42
1136.73

1137.53
113fl.4b
1136.76

1137.83
1138.18
1137.03

113".1'7
1139.89
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SEDIMENT TRANSPORT AND DEPOSITION

Average Annual:

Tributary to Centennial Wash:

The following points were considered in this anal~sis: ~

The most severe estimated deposition of 1.3' feet,
would occur from Station 7+00 to Station 14700.'
However, because of the channel design calling for
a freeboard of two feet in this reach, the're are
no critical conveyence areas. In the remaining
portion of the diversion, deposition is est'imated
to range from less than an inch to five inches.'
A minimum freeboard of one foot will still be
available after the loss in hydraulic capacity
due to this deposition.'

50-Year:

"

Deposition more frequently would occur immediately
downstream from the weir inlet locations. ,'Removal
of these sediment deposits is .therefore'recommended
on a regular basis.

Average annual deposition will be Insignificant
to create any critical hydraulic conditions, It
is estimated that, in the reach from Station 7+00
to Station 14+00, it will take 130 years before
any potential of dike overtopping would occur.
This estimate is based upon an average annual
storm.

1. Since the design discharge is based upon size of
contributing drainage area, the sediment del ivered
at weir inlets was prorated based on drainage area.

It Is estimated that In the Tributary 4.8 At deposition
would occur In a 50-Year frequency storm.

2. Deposition would occur immediately downstream of; the
weir inlet for which sediment del,ivery was calculated.

The Soil Conservation Service analysis', based on sedimentadon data dated
February 21, 1979 and the geologic report, reveals that sed.l~entdepositlon

would take place in the diversion. Several factors affect ,the amount of
deposition: e.g., the flow depth in diversion, average flow'velocity and
amount of concentrated flow from uncontrolled watershed tributary at weir
inlets. .

..
Based on above conditions, average deposition was estimated in Table No.1
for a 50-Year and average annual storm in columns (i) and (k) respectively.
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deposition depth =

CF
4.8 AF x 43560 AF

= 0.3 feet

depos i t ion a rea :':

4.8 x 43560
=

The diversion channel outlets in a sheet flow fashion
to the CentennialWashlributary. The discharged flow
concentrates in the Tributary and flows in'a Southerly
direction. There will be substantial loss 'in energy
where the flow becomes concentrated in t~e Tributary.
At this location, it is estimated that the 50-Year
water surface elevation will be raised by 0.3 feet
because of a 19ss gfhydraulic capacity du~ to deposition.

1000 x 700 '

Since the deposition of 0.3 feet is not major, in a
50-Year flood event it's effect on the 50-Year
Floodplain will be insignificant. - .

SEDIMENT TRANSPORT AND DEPOSITION
Page Two
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1000 x 2000

2.8 x 43560

floodplain width (ft) x reach length '(ft)

= 0.06 feet ...

The 0.06 feet deposition is insignificant to produce any change

in the 50-Year Floodplain elevation.

CENTENNIAL WASH

An estimated 2.8 AF of sediments will enter CentenniaJ".Wash
'".

from the Tributary in a 50-Year Storm Event. Since both the.. Wash and

Tributary flow in the same general direction, a more gradua.t.,sediment

drop is expected to occur in the Centennial Wash.

The sediment deposition is estimated to be:

sediment volume in Cu. Ft.
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A*erage Annual Storm . 50-Year Storm
"

Sediment Yield in to Diversion:

a. From FRS I .48 AF .6 AF
b. From uncont ro 11 ed Area 1. Or. AF .. 14.2 AF

,
, ,

TOTAL 2. 'n AF' '~ .. I. 14 B AF
, ,
'f':.

Bedload deposition in Diversion .08 AF 7.2 AF

Sediment enterinq Tributary 2.25 AF ~ . ; 7.6 AF
.. ,

, Sediment deposition in Tributary 2.25 AF:t 4.8 AF

I
..

Sediment entering Centennial Wash 0 AF 2.8 AF
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DROP STRUCTURES

White Water River Chanhel
Cochella Valley CountY,.Water District, Calif.

Since installation in 1969, the structures
have withstood flows up to 20,000 cfs without
imperiling the structur~l integrity. Structu
functioning - Satisfactory
Maintenance - Very Min~r

San Gabriel River Chan~el

Mouth of Canyon to Santa Fe ·Flood Control
Basin, Los Angeles Cou~ty, California

2
16' and 20'
280'
Grouted Riprap
40,000 cfs
1969

10
15.5'
500'
Grouted riprap
98,000 cfs
1969

Experienced 3 good size floods (magnitudes
unknown). Structural Functioning - Very
Good. Maintenance - Minor manintenance
work required to regro~t some portion of the
structure. This maintenance is a cause of
continUous, low flow in:the channel~

Name of Stream:
Location:

Historical Data:

Structural Data:
No. of Drop Structures
Average Vertical Drop
Width of Channel
Construction Material.
Design Flow
Installation Date

Historical Data:

I. Name of Stream:
Location:
StructurCiI Da.ta:

No. of Drop Structures
Vert i ca I Drop
Channel Average Width
Construction Material
Design Flow
Installation Date

2.

The drop structures proposed for the Saddleback Diversion~roject were
designed for the purpose of reducing stream velocitfes to :levels of
decreased erosion potential. The structures were designed of grouted
riprap materials for reasons of durability, availability of materials
and economics.

An economic analysis between the use of grouted riprap materials and
reinforced concrete .reveals substantial differences in cos~' in favor
of the grouted riprap.".

I'.,

Historical data available relating to drop structures constructed
with grouted riprap is found in similiarstructures design~~ by the
Corps of Engineers. ~.

The following drop structures have been designed and constr.ucted by
the Corps of Engineers. "."
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I

Santa Clara Diversion Structure - PRC Toups CorporatiQ,ii, June 1978

San Gabriel Channel - U.S. Army Corps of Engineers, Mci.rch 1967

Santa Ana River Channel ~ U.S. Army Corps of Engineer!~ April 1976

~ ..

"' ..

Indian Bend Wash Outfid Channe]1,
Sc'ottsdale, Arizona ,{

I
6 1

400 .-
Grouted riprap
30,000 cfs
1978

Name of Stream:
Location:

Structural Data:
No. of Structures
Verti ca I Drop
Width of Channel
Construction Material
Design Flow
Installation Date

.'.;"..

,".

J

Historical Data: Experienced approxima,tely 3000 efs
in December 1978. Mai:htenance
required: None ~

(Information furnished by Hydraulic'
Engineer, Mr. Len Erf~j City of
Scottsdale)""

*The Corps has also designed a similar drop str~cture at
the Indian Bend Wash fnlet Channel near Scottsdale Road
and Indian Bend Road. The str'uc,ture is expede.p to be
completed by 1980. '.

3.

Details of the above listed str~ctures are enclosed with t~is report.

There are several other projetts installed in California that utilize drop
structures of grouted riprap in cOnjunction with r~inforced concrete.
These projects are listed as follows:;~:

To date, as far as it can be determined the riprap portion~of these
structures have experienced no structural deficiencies. ~-
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All monuments out~lde of the channel excavatlon 11mlts
are to remaln undls~urbed. MonUments damaged. by the
contractor. outslde Of the channel excavetlon 11mlts
'01111 be replaced by the government at the contractors
expense.

6. Drl11lng logs. laboretory reports and geology reports
ere avel1eble for lnspectlon'at the SolI Conservatlon
Servlce. 201 Eest Indlanola. Suite 200. Phoenl~. AZ.

7. All sectlons are shown looklng downstream of the
Dlverslon Channel and FRS Draln Chennel except as not·ed..

- - - - - - - .. - -- - - - "TStl.

1\ U. S. DEPARTMENT OF AGRICULTURE
V SOIL CONSERVATION SERVICE

Do" 1 ------; t n. r· /
_._ .I. H.RRINSTON 1'89 --"" ••~ W!.(J.,.._"-W'~_______ .. lnt. ~A!:~"'!.T.!."'!.~~

....... A. "OLINA 1'89

,..-
e-a !~E~;;~=::=1~8~=Ii1~IAz':8'9001-B

REVISIONS
'FLOOD CONTROL DISTRICT

OF MARICOPA COUNTY
APPROVED

DATE: 'f~7_"'r ~
CHIEFI ENGINEER

1. All eXlstlng condltlons ere to be verlfled
ln the fleld prlor toconstructlon end
eny eClj ustments from draw.lngs to be
made es dlrected by the englneer.

2. All u~111tles as shown on the plans are
approx~me~e. It shell b~ the responslbl1lty
of the contractor to field verlfy locatlons
of ell' utl1ltles end to coordlnateconstructlon
wlth the respectlve utl1lty companles.

.3;, E'levetilons are ln feet above meen see level
U.S.G.S d!ltum.

4. All s1iiatlonlng refers to centerllne of eXlstlng
Olverslon Channel and F.R.S. Draln Channel'
end lsi the. measured horlzontal dlstance,.

S. The Sdddleback Dlverslon monuments are located
ne'arthe easterly rlght-of-wayand vary from 150 feet
to 400) feet left of the Dlverslon Channel centerllne.
'The Seddleback FRS control monuments are located near
the we~terly top edge of the FRS structure.
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I'\. U.S. DEPARTMENT OF AGRICULTURE
.., SOIL CONSERVATION SERVICE -.
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- - - - - - _ •. - - - - T.... ST..,~_Cl!."J.E!'VJoVl!!'_[!!81NtEli
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_ .£ON PAULUS 1-89 -~- AZ-89lZl01-B
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SAODLEBACK FLOOO~ATER

RETARDING STRUCTURE
CONTROL MONUMENTS

;~.".

MONUMENT~STATION~ELEVATION~

A-2l 121+56 1193.90
A-22 131+56 119'1.19
A-23 l'!1+56 119'1.'13

.'

SAOOLEBACK DIVERSION

CONTROL MONUMENTS

~MONUMENT~STATION~ELEVATION~

1 1+17.38 1183. '16
2 '1+35.60 1181.65
3 10+59.70 1181.93
'I 12+89.55 1179.09
5 16+70.09 1181. 33
6 19+69 1179.62
7 25+00.32 1173.80
8 30+00 1171.69
9 35+00 ' 1169.22

10 '10+00 1168.11
11 '15+00 1166.93
12 50+0.0 1163.83
13 55+00 116'1.21
1'1 60+37.15 116'1.00
15 NOT FOUND
16 70+00 1163.66
17 75+00 1161. 36
18 -81+83 1158.22
19 86+81.08 1155.38
20 90+00 115'1.12

. 21 95+00 1151. 91
22 100+69.'13 1152.67
23 105+00 1151.16
2'1 ' 110+00 11'19.92
25 115+9"1.68 11'18.'17
26 120+00 11'17.71
27 125+00 11'17.6'1
28 130+00 11'16.29
29 135+00 11'1'1.79
30 1'10+90.92 11'13.05
31 1'1'1+82 11'12.1'1
32 - 1'19+10.85 1139.65
33 155+00 1138.'11
3'1 159+17.27 1135.1'1
35 165+00 1133.39
36 NOT FOUND
37 177+'10.81 1129.33
38 185+00 1127.8'1
39 190+00 1125.68
'10 195+00 1125.56
11 202+7'1.10 112'1.71
12 210+00 1123.86
'13 215+00 1121. 53
'l'l 220+32.6'1 1122.27
'15 225+00 1118.79
'16 230+00 1115.95
'17 238+39.09 1110.81
'18 2'15+00 1103.79
19 2'19+30.30 1096.93
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Structurtt Excevation
I.imits

10 5 0 10
jI"""! -
SCALE IN FEET

T''tle

OETAILS-NE~ SIDE INLETS 1 TO 28
SADDLEBACK DIVERSION REPAIR

HARCUAHALA VALLEY W.P.P.

MARICOPA COUNTY, ARIZONA
I\. U. S.DEPARTMENT OF AGRICULTURE
~ SOIL CONSERVATION SERVICE -
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I NEil \I 0 A B E
I INLET STATION FEET FEET ELEV. ELEV. FEET

1 H+58 18.0 2.0 1178,0 1171.5 I -
2 20+58 S.0 2.5 1176.2 116'1.7 I -
3 31+1S S.0 2.5 1167.5 1162.6 I -
'I <\l+30 S.0 2.0 116S.0 1160.6 I 0.5

5 'IS+S0 10.0 2.S 116'1.S I l1S9.7 I -
6 SH08 10.0 2.5 1162.3 I1S8.0 I -
7 6'1+00 10.0 2.5 1161.0 11S6.0 I -
8 69+00 10.0 2.5 1161.S l1SS.0 I -
9 72+00 50.0 2.5 1161.2 115'1.'1 I -

10 88+S0 5.0 2.5 11S2.6 IH6.5 -
11 92+08 5.0 2.5 11S0.8 11'1S.8 -
12 99+70 '15.0 I 2.5 11S0.'I . IH'I.3 -
13 105+00 5.0 2.5 11S0.3 11'13.2 -
H 112+00 10.0 2.S IH7.0 IHl.8 -

I 15 127+28 5.0 2.5 11'1'1.0 1138.8 I 1.0

I 16 13S+7S S.0 2.S IH1.0 1137.0 I 0.5

17 H8+00 10.0 2.5 113S.S 1128.2 I 1.0

Ul lS7+08 <\5.0 2.S 1132.1 I 1126.2 I -
19 161+80 15.0 2.5 1130.2 112'1.'1 -
20 169+00 <\5.0 2.5 1129.7 1123.6 -
21 171+50 5.0 2.S 1127.0 1122.3 -
22 163+00 10.0 2.5 112'1.5 1120.5 0.S

,23 190+00 5.0 2.5 1123"S 1119.0 1.0

2'1 200+00 50.0 - 3.5 1121. 7 1116.8 -
2S 207+58 S.0 2.S 1121.S IllS. 1 1.0

26 218+00 5.0 2.5 1118.5 1112.8 -
27 231+50 5.0 2.5 1113.0 1109.S -
28 2<\1+60 35.11 3.5 110'1.5 1097.S -
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OETAILS-NEV SIDE INLETS 29 & 30
SADDLEBACK DIVERSION REPAIR

HARCUAHALA VALLEY W.P.P.

MARICOPA COUNTY, ARIZONA
1\ U. S. DEPARTMENT OF AGRICULTURE
V SOIL CONSERVATION SERVICE
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TYPICAL SECTION--STRUCTURE BACKFILL AT EXISTING SIDE INLETS
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" '- --.!.. .' , --
--r>~dJm..nt r~"'O"lIl
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1111 SI!t!'"66t 's .3 thru· 7,or 4J~nsions
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exJstJng fMe~JJn~ ---I
X 300' 250' 65' I.r: ~20' "' ct DrilJn eMnnill Al Dilm I exJstJng ",..st f~ne~ Jin~
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HARQUAHALA W.P.P,
MARICOPA COUNTY, ARIZONA

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Tt,'tl.
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DETAILS
BACKFILL-EARTHFILL-EROSION-UTILITIES

SADDLEBACK DIVERSION REPAIR
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