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INTRODUCTION

The Harquahafa Watershed, located approximately seventy miles west

of Phoenix, Arizona, is composed of three major structural works that

either singly or in combination provide floodplain protection to the area.

The purpose of this report is to describe the general features of the

Saddleback Flood Retarding Structure and Diversion in accordance with the

Harquahala Valley Watershed Work Plan Supplement Number 1 and the Environ­

mental Impact Statement.

This report describes the engineering design procedures, criteria and

selections used to develop the hydrological design, structural components

and estimated cost for the construction of this structure.

SITE DEVELOPMENT

The site location, description of topography, land uses both present

and future, existing cultural features and socio-economic disposition

have been described in the work plan supplement and the environmental

impact statement and will, therefore, not be discussed further in this

report.

Horizontal al ignment along the FRS centerline axis remains unchanged

with reference to the al ignment previously set by the Soil Conservation

Service with the exception of the south structure leg which parallels

Courthouse Road (Sta. 0+00 to Sta. 9+33). 'This section was moved approxi­

mately 125 feet further north to mitigate potential construction confl icts

with Courthouse Road as well as reducing visual and asthetic problems that

would result if the structure were immediately adjacent to the road right-

of-way.
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The Granite Reef Aqueduct intercepts storm runoff from over 54.7

square miles of watershed, a portion of which would have contributed

directly to the Saddleback FRS. The flood control dike upstream and adjacent

to the aqueduct is approximately twenty feet high and has a detention

capacity of ],500 acre feet at the top dike elevation. Flow is released

downstream from the dike through five ungated conduit overchutes. The

Saddleback FRS is effected by only one of the overchutes (G.R.A. Reach 6

Sta. 243+00) immediately east and adjacent to Burnt Mountain.

The drainage area within the watershed was computed on USGS 7-1/2

minute quadrangles using standard planimetering procedures to determine

individual sub-areas (Map No.1) precipitation values were obtained from

isopluvial maps publ ished by the National Oceanic and Atmospheric Adminis­

tration, "precipitation-Frequency Atlas of the Western United States",

Volume VI I I for the State of Arizona. The values obtained compared

favorably to the values used in the Work Supplement Plan. Probable

maximum precipitation values were referenced from the publ ication by

Riedel and Hansen, "Probable Maximum Thunderstorm Precipitation Estimates

Southwest States l' .

The area-capacity curve for the Saddleback FRS was re-evaluated using

the 1" = 100' scale topographic map. The new area-capacity curve did not

include any storage available in borrow or drain channel area.

The Saddleback FRS al ignment and location allows for adequate water

impoundments without threat of inundation on Interstate Highway 10.

Elevation on the eastbound roadbed alung Interstate 10 at its lowest point,

which could have been affected from impoundments, is at elevation 1195.5

-3-
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Top of dam elevatio~ has been set at 1193.0 from Sta. 300+00 to Sta.

l7l+37and 1194.0 from Sta. 171+37 to 272+70 while principal spillway

crest elevation is 1176.9. The maximum water surface that will be

reached from the passage of the 100 year, 10 day storm will be to elevation

1190.1. A freeboard of some 1.5 feet remains, therefore, between maximum

water surface and the lowest point on the Interstate Highway.

The Saddleback Diversion, which receives a maximum controlled release

of 1120 cfs from the flood retarding structure, extends approximately 4.7

miles to the south and discharges into Centennial Wash, a natural drainage.

There are seven subareas within the watershed on the western slope of

Saddleback Mountain which drains into the Saddleback Diversion. The

drainage area along with a schematic of the TR-20 computer model ing showing

area, curve-number, time of concentration, concentration points, length of

reach and routing co-efficients is delineated on Map Number I. The results

obtained in the hydrology design compared favorably with hydrologic data

over the same area previously furnished by the Soil Conservation Service.

-4-
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PRINCIPAL SPILLWAY

The principaf spillway for the Saddleback FRS will be a dual purpose

structure that will allow discharge under conditions of normal operations

as well as that of an emergency spillway. As a result the structure will

not have an open chute over the crest of the embankment.

Routing through the 10' x 8' spillway was based upon the Principal

Spillway and Freeboard hydrographs. The spillway will be ungated and

incorporate a straight drop inlet.

Anti-seep collars, joints, wingwalls, etc. are designed using SCS

criteria. The designs for the outlet spilling basin is based upon

IIHydraulic Design of Energy Dissipators for Culverts and Channels ll
,

NEH 14.

-5-
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SADDLEB1,CY. t'LOODW1,TEI~ HET1\RlJlNG STRUCTURE

Harquahala Valley Watershed, Arizona
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Item

Class of Structure
Drainage Area (Uncontrolled)

Average Curve Number (I-day AMC II)
Elevation Top of Dam
Elevation Crest Emergency Spillway
Elevation Crest principal Spillway
Maximum Height of Dam
Volume of Fill
Length
Maximum Bottom Width
Top Width
Upstream Slope Z:l
Downstream Slope Z:l
Total Capacity II

Sediment (50-Year)
Retarding

Surface. Area
Sediment Pool
Retarding Pool II

Principal Spillway-Design
Rainfall Volume (Areal, I-Day)
Rainfall Volume (Areal, 10-Day)
Runoff Volume (IO-Day)
Capacity
Frequency Operation-Emergency Spillway
Dimensions of Conduit
Tailwater Elevation
Type of Outlet
Drawdown Time

Emergency Spillway Design
Rainfall Volume (ESH, Areal)
Runoff Volume (ESH)
Storm Duration
Type
Bottom Width
Velocity of Flow (Ve)
Slope of Exit Channel
Maximum Reservoir Water Surface

Elevation
Side Slopes Z:l
Maximum Outflow from ESH Routing

Freeboard Design
Rainfall Volume (FH, Areal)
Runoff Volume (FH)
Storm Duration
Maximum Reservoir Water Surface

Elevation
Maximum Outflow from FH Routing

Capacity Equivalents
Sediment Volume
Retarding Volume

Unit

Sq. Mi.

M.S.L. ttI~vP('tr
M. S • L. ,..'tf" "!
M. S.L. ~lI:J>J1tT'

Ft.
Cu. Yd.

Mi.
Ft.
Ft.

AF'
AF'
AF

Ac.
Ac.

In.
In.
In.

C.F.S.
%.

_Ft.'
M. S.L. N~V,'ft.1

Days

In.
In.

Hours

Ft.
F.P.S.
Ft..IFt..
!'I.S.L. t/"'~11"i

C.F.S.

In.
In.

Hours
M.S.L.""t? (f~1
C.F.S.

In.
In.

Saddleback FRS

a
22.26
B3

1193
1190.1 Y
11 77.1

20.B
360000

5.02
111 2/

12.0­
3
2

3620
120 ?/

3500

60.71
760 -

4.03
5.59
3.27

1100
No Spillway

J. - 19~~' .x 65'
XI79. 4.__ (, t.. 't- ., 1\"1) e;
c:.::.SAF' .

6

3.22
1. B5 !I
6

No spillway

1189.0 Y

1028 Y
6.86
5.23 !I
6

1193 Y
1300

.09751
2.19 Y

I
I
I
I

!/
y
~I

y

~I

Y
1/
!I

At crest of emergency spillway.

Includes berm width.

No emergency spillway. Elevation shown is that attained by routing of emergency
spillway hydrograph.

No emergency spillway. Elevation shown is that attained by routing of freeboard
spillway hydrograph.

This includes BO AF' in Basin 11, 30 M in Basin '2, and 10 M in area between basins.

Outflow through principal spillway.

Includes 55 ac. of nondraining areas.

Does not include runoff from Harquahala or Granite Reef Aqued~ct.



STRUCTURAL DATA

TA.BLE I

II - For 100-year storm protection frequency.,0-Requi red mi n imum capaci ty - emergency spi 11 way fi g. ]-1, TR-60

V,

SADDLEBACK FLOODWATER RETARDING STRUCTURE

3.00

2.00

Data

22.26

100.00

5.02

20.80

9.00

12.00

111.00

57.00

6.-00

1100.00

3500.00

120.00

3620.00

/

Unit

Days

C.F.S.

Ft.

Ft.

Ft.

Ft.

Ft.

Ft./Ft.

Ac. -Ft.

Sq. Mi.

Yr.

Mi.

Item

Drainage Area (Uncontrolled)

Storm Protection Frequency

Total Length

Maximum Height

Average Height

Top Width

Maximum Bottom Width

Average Bottom Width

Side Slopes, Z: 1

Upstream

Downstream

Storage Capacity

Floodwater Retarding

Sediment (50 Year)

Total

Principal Spillway l!
Reservoir Drawdown Time

Maximum Release Rate
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6ApfRS ~ DIVERSION-

--

•.1 •

-----
TJ:< 20 lNPUi DATA

--
.2500 -'--;"3200'--"
.4900 .5100
.6100 .6300
.6900---· .7000
.7400 .7500
.7800 . .7900
.8100 ----~n"OO·----··
.8400 .8400
.8600 .8600
.8700 ~8700

.8900 .8900

.8900 .9000
- .9000---;9100··----- --.

.9100 .9100

.9200 .9200

.9300 .9300

11.2800
22.7400
28.2700
28.2700 .

----. 28.2700 --,---------.----
28.2700
28.2700
28.2700
28.2700
28.2700
28.2700 ----------- ----.-.-
28.2700

511'00000
125.1\0'000
220 ••000
300,'.0000
360.0000
410.0000
4511.0000
495.0000
500.0000
505.0000
510.0000
51S.0000

DISCHARGE END A~EA

0.01100 0.0000
5.0000 --_. 1.0600·---------------·-·-·

01 SCHARGE END AREA.
0.0000 0.0000

200.0000 - -· .. -800.0000··---.. ·--·------------·---
400.0000 2400.0000
600.0000 4800.0000

~0800 - ·.ieoo
.4100 .4500
.5700 .5900
.6600 .6100
.7200- .7300
.7700 .77do

- - -.IOOO··---,·--~1100·----···
.1300 .1300
.8500 .8500
.8600 .8700
.8800 .8800
.1900 .8900
.9000 ----.-. - ~9000

.9100 .9100

.9200 .9200

.9200 .9200

ELEVATION
1580.0000
1582.0000
1584.0000
1586.0000

ELEVATION
1380.6000
1382.0000

1384.0000
1386.0000
1388.0000
1390.0000
1392.0000
1394.0000
1396.0000
1398.0000
1398.2500
1398.5000
1398.7500 ­
1399.0000

." -_..._-- -.~--_. -_._-._ ....•._..

.----- ...- --.._.---_._---

ELEVATION DISCHARGE - END AREA-------
1580.0000 0.0000 0.0000
1582.0000 467.0000 1868.0000

-"1 584 ~0"000- --""933 ~oon--S598.0000··-"-......-...-­
1586.0000 1311.0000 10488.0000

DRAINAGE AREA ---- --.-.-.---..---~------.---.---------.------­
1.0000

DRAINAGE ARU
1.00011

DRAINAGE AREA
1.0000 ...-.--.---.--------- ---..-.--

VELOCITY INCREMENT
.2000

0.000(1
.37011
.54011
.65011
• 7100
.7600
~'1900

.8200

.1140(1

.8600

.81100

.8900
--~90011

.9100

.9200

.9200

o SADDLEflACK FRS - ESH,FH,PSH

r"DTBL

CT18L£

"Je,PTlVf.Cl»ITRO" CARD OPf.:AATtON LIST

.. ,,'.... -----UTlNe 0' DAU IN 'CORr ..•- - -...... . ....- --- .------.---.-
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- ':'I-(-1- - - - - - ..
.. ~. - - - - -~. -,­( -

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

,J •.

OllAINA6E AREA, t •
- . 1.0'"~0· -- .. --.--..----.. --.......----.----...----,-

.: UJ;C,.....(l, ..
lI~~'N 12

ELEVATION DISCHARGE END AREA
li80.60ilo ..,. -. O.OOO~'-'-.. O.OOOO-•.-·-.---------.---

f:·'" ~.> ,';l' '1381.5000 611.00011· /:.10.6400 ...,

~~: .• "t"' ._..i"'f.,_.:.~ __._--_.---1~:~::~~·}-r---i~g~::U.4.."-l·~~:~·:g -.. __._.._-_...._-_...._...
"i,,: 8 1386.0000 .. 640.0000 '107.2100
W 8 1388.011110 1020.0000 113.1000

~~'" • .: 1390~·O·00ji''' 1300.0000 - --113.1000
r .• '-,', ;. t 1392.0000 1530.0000 113.1000 '. '.

{i,: .-:' -...:;",~ ~ ·-t~::::~:~·· -i~::::~~g - gt~g:g '.;;' "~~,. -- .. --.-----....
;;; • .' 1398.11000 4630.0000 812.0000
f,r. +'~'. ,~. ¢', ,,1398.2500 12515.0000 6324.0000' '.,'
T. '~;"."'~;:.,:.'ft.J;;Z;":.,·:·T::-~"'1398.5O:0D.. 2621S~0ll0d''''7i1837 .DOOD~· -'-.-.""";".-""t"";·-.·-·:-.,-,,-­
··..H('.··'$,f~·~r;'!i'~~t;'.~ .1398.1500· 43890.000e ,1350.0000';: i' 'i'i, ....
;f::~~b\{~'b;di'6;.kj;£L:wtJ1t!... ~••~..lli.9..!~O ' ;·2!!5'Z,. O~4III".j::;, ..,.;;;".;,f5.; ,¥ ,;,

•.'l. '\~ ....:-":';":~:!i!J~~'. .,_~'_".;o.;..'

ELEVATION
1380.6000

\,

.._",-' ':~~~,~.... ''';".£:.i.-.Jt~,.I:'~,...:~.~,~":':,,:

. ,..
~._" ::..!...;.~~~',... ;.?:::#:. ~""'h-'c :'.

DISCHARGE --, END -ARtA '.",
0.0000"--- '. 0.0000 ---------. -_ ..

'DISCHARGr-"-£ND AREA~---~-";""':-_'

0.0000 0.0000
5.0000 1.0600

50.0000 11.2800
125.0000 22.7400
220.0000 28.2700

.. 300.0000----'-28.2700'
360.0000 28.2700 .
410.0000 28.2700
450.0000' - .. 28.2700 ....... ""--'--'" -----..--....
495.0000 28.2700
500.0000, 28.2700

-"'505~(j0(j0--'-28.2700- -"--
510.0000 28.2700
5~5.0000 28.2700

.. '. . .. ~~~.,.;., .~~
DRAINAGE ARe:A----··---- ..---·---··

1.0000

ORUNA&[ "AREA
1.000D

., ;~

...... ,

ELEVATION
1380.l.000
1382.0000
1384.0000
13/16.0000 .
1388.0000
1390.0000"
1392.0000
1394.0000
1396.0000
1398.0000

.. .' 1398.2500
.~-=.... '- .....-,- ......_-. - 1398 ~5000'

1398.750-0
1399.0000

2 )(lI;ECTN

~

t'.,

I, r " ',' I Slcr.. NO.

t
"r'~ , X"~T~ ;,I~

,!" L.. -. ~.;;_ ~ ......

.~.t·/I.~; 8

~,~,:,'".; ,I II

.. LI

Rii:'. (l-

i'" 9

t;.;:,',t:-/l'

1
8

J.. 8
... [NJ)TBL
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ELEVATION DISCHARGE STORAGE
1380.6000 0.0000 50.0000
1381.5000 60.1)000 65.0000·-··------··-··· -"
1382.0000 105.0000 105.3000
1384.0000 370.0000 271.3000
1386.0000 765.0000 590.0000.
1388.0000 1240.0000 1101.3000'
1390.0000 1600.0000 1815.5000
1392.0000 1890.0000' 2987~0000---~'-.----.-.-'- _ .
1394.0000 2130.0000 4300.0000
1396.0000 2340.0000 5570.0000
1398.0000 512S.dooo'· 6940.0000' ._.__ ..-._--,-.
1398.2500 13015.0000' 7080.0000

. 1398.5000 26780.0000 7220.0000
....._--.- '-- 1398. '750tr -. '4440If~'000"1l-'7360~000....0-----'"--------------·-··········----···

1399.0000 65135.0000 7S00.000p

·OISCHARGI!: . STORAGE:~--'-'--'--'-''''

. o.ooo~ 0.0000'

.-~t~: ~ ~~ ~:...~~~:~ ~~g~.------------.;..;.;..-
470.0000 699.7000'
'700.0000 1277.5000
900.0000 2125.9000

1080.0000 3295.5000
1210.0000 4809.7000
1350.0000 6685.2000

sTAueT NO.3 STlUer ... p ... "-".

-

r •.

, ._.­
·.·•..4·-(
. }t-

.•".__•......._-_. _._ .•.. _ ... _.• .........-i..

-

------_._----_..._---_.

-

._---_.._.•...- .....~-_._--_.._..----

-

._~ ..._;-:-_.
'-~i;~:

-

. ..•..__._------

STORAGE'
0.0000
4.4000'

73 .9000·
218.7000·-'----'--···-
482.4000
900.40nO

•-

DISCHARGE
0.0000

100.0000
700.0000

3300.0000
6Aoo.ooon
8500.0000

-

::;

ELEVATION
1185.7000
1186.0000
1188.0000
1190.0000' .
1192.0000
1194.0000

-

ELEVATION .,
1178.1000
1179.5000
1 i 81. C::·:-o
1183.~ 30

.. : ..!185.~,OOO
1187.5000
1189.5000
1191.5000
1193.5000

--
STflUCT NO.

3 ST'.fUCT 1

STRUCT NO •
3 STRUCT 3

8

•8
8
II
II

•II
II
II
II
ft
8
8
8
q ,.",OTfll

8
II
II
II
8
II
9 I!NDTRl

8
8
8
8
8
A
II
A
A

9 FNDTRL

f
(.',

·te
".'.,,t
,~...
:;1,.
•
•.:.
••

."

••
•

---

• STRUCT NO.
3 STRucr 4

(,., ELEVATION DISCHARGE STOIUGE
8 1380.6000 0.0000 50.0000
A 1381.5000 60.0000 65.0000• A 1382.0000 105.0000 105.3000
8 1384.0000 370.0000 271.3000
R 1386.0000 7t11l.0000 590.0000··----··-----·-·-··- ..

• 8 1388.0000 124,.0000 1101.3000
R 1390.0000 IbOO.OOOO 1815.5000
A 1392.0000 1890.0000 2987.0000• II 1394.0000 2130.0000 4300.0000
8 1396.0000 2340.0000 5570.0000

~8 1398.0000 5120;.0000 6940.0000···----.. -·---..··--··· ..... ."--'

• 8 1398.2500 13015.0000 7080.0000 1
II 1398.5000 267M.OOOO 7220.0000 ~A 1398.7500 44400.0000 7360.0000 \J• R 1399.0000 65135.0000 7500.0000
9 FNDTRl
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.0160 .0220

.0480 .0560

.0890 .0980

.1410 .1630

.2830 '''--~6630'''-'-''

.8200 .8380

.8910 .9020

.9310 .. -..... -''''"-9450

.9720 .9180
!!_00~.!.. 1.o~~_.._ ..

~~ ...

.0110

.0410

.0800

.1330
~2350
.1990
.8800
.9290
.9650
.9950

.0162 .0246 .0333

.0630 .0743 .0863

.1265 .1420 .1600

.2550 .3450 .4310
, .6330 .6600 .6840
( .7420 .7590 .77.~5..0 _

----.8180.. "",,,-_u~831l! .8439
.8'90 .8898 .9002
.9291 .9391 .9483

. ~9141 .9832'" "--~-.9916"-
i.oooo 1.0000 1.0000

DISCHARGE STORAGE
0.0000 .. ···.. o.OOO·ll-"-·-----"-·

60.0000 108.1000
230.0000 327.3000
410.0000" - 699.1000
100.0000 .1281.9000
900.0000 2199.8000

. 1080~0000"'" 3514~200·0
1210.0000 5292.1000
,1350.• 0000 1585.6~~~ .._,.. _

.0050

.0350

.0710

.1200

.2040

.7720

.8680

.9210

.9590
!9~90

.0080

.0524

.1124

.2050

.6030

.7240
~8043

.8678

.9201

.9661
1.0000

484.00

.. ;

ELEVATION
1118.1000
1119.5000
1181.5000

. 1183.5000
1185.5000.
1181.5000
U89.5000
1191.5000
1193.5000

TI"'E INCREIiENT
.0200

o.nooo
.02AO
.0l!30
.1090
.1810
.7350
./1540
.9120
.9520
.91140

0.0000
.047.5
.0990
.1800
.5300
.7050

.... 1900
.8561
.9103
.9573

1.0000

:.;
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" IHMMvtl

0; AAINFL 2
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.~.

• 8 ... '0.0000':';0300 ... .1000··.. .1900-··.... - ..... 3100.._····
,.. ...• r . ".41-00 " .6600 .8200 .9300 .9900

~: :. ·· __··"~'1!'::~~- .._~._~::~~ ~_._---::~~~ ..-_.. -.-:~:~~---.--:{;~~-"-"-
'... 8 .?800 .2410 .2010 .1740 .1410

. 8 .1260 .1070 .0910 .0710 .0660
,. 1"1 . :.r'.~,':':f·';~'. ,. :~e558'···, .0470 ·..0400 .0340 .0290
,., 8 '~":,._',, .0250 .0210.0180 .0150" ,.'.0130

8 ';,;.:, ... 0110 .0090 . '.0080,·. .OOTI.~ .0060
8 ,,0050;.•0040 ' ..-;·0030------· .0020----.--.0'01'0"--"---""
8 0.0000 0.0000 0.0000 0.0000' ", 0.0000
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-,-(---.....SP,HOAAO l;!>'!TAOL JNSTPUCHQ..'!L.
. -'f6H q FH ROl./TlN~ .,

--
" ~lIHO" 1 1 6 16.0100 9i.000ri .... ·1.520010-0·-CO-C·-··"···
6 OJWfAT 6 2 6 1 2 0.0000 .3000 3.00001 0 0 1 0 1
"~'ACH 3 4' 1 ; 15600.0000 .8400 0.00001 0 0 1 0 1
6 AUNOFF I 5 6 5.6510 89.0000 1.26001 0 0 1 0 I
6 .ODHYD 4 " 5 6 1 I 0 0 1 0 I
6 "fACW , 1 1_ '.. 5 J6650.0000 .__ .8700 __...C!.OOOClL_L!LJ_L!__.__.._.

,.,' 6 IWNO'F 1 e 6 33.0700 90.0000 1.72001 0 0 1 0 1
. 6 AODHYD' 4 9 5" 7 1 0 0 1 0 1
I' 6 .1l0HYD 4 111 1 1 2 1 0 0 I 0 1

6 ~'SVOA 2 1 2 1 1380.6000, '0'0 0 0 o'T'
6 ntVER' 6 11 ., 1 Z 0.0000 .2000 12.00000 0 0 0 0 1" "t'CH 3 12, J. 3 22000.0000 .7900 0.00001 0 0 1 0 1
" PIINO,.t 1 13 " 6.9000 - .. 87.0000-'- 1.20001·-·0···0-rO-l-----·--··
6 AfACH 3 13 6 1 10.0000 .8700 0.00000 0 0 0 0 1
6 PfSVOA 2 2 1 " 1185.7000 1 1 1 1 0 1
" "FACH 3 14 6 1 9000.0000 .6000 0.00000 0 .'0 () 1
" puNOFF 1 15 6 2.0700 86.0000 .87000 0 0 0 0 I

: :~:~;~ ~ ~~'.. 16. i 4'.3200 85.0000'-"-- T~0500·~·..!-l__i-··~-·~------··-···
6 AODHYD 4 18 1 3 4 0 0 0 0 0 1
" AnOHYO 4 19 4 1 3 0 0 0 0 0 1
, "UNO'I' 1 ~o 4 4.5100 83.0000 1.61000 00 0 0" 1
" ADOHYO 4 21 3. 6 0 0 0 0 0 1
6 ·AlINOFf) 22 !5 4 ••600 88.0000 .80000 0 0 0 0 l' .
6 A[lOHYD.' 23'- 5' (; 1 .-... .•.... ..-- ·----0--0-0-00"1---·-· _..-.

•. "AF'SVOR 2 3 1 5 1178.1000 1 1 1 1 0 1
6 RfACH 3 24 5 3 1000.0000 .7300 0.00001 0 0 1 0 1

i " RlINO...... 1 25 . 6 .8400 88.0000 .70000 0 0"0 0'1
t" • .', "ADDHVD 4 ~6 6 3 1 0 0 0 0 0 1
~ 6 Pf'CH .~ 27 ..1., 3 1200.0000. .1300_ ..__ ._ .0.0

3
000.0..0 O ..O__~._J ._. '_'

f ;.-- "AUNO" 1 28 6 .2930 88.0000 • 1001 0 0 1 v 1
; • "AI)OHYD 4 29 3 6 1 1 0 0 1 0 1
L 6 PfACM 3 30 1 5 4600.0000 .7800 0.00001 0.0 1 0 .. 1
, 6 ~NG" 1 31 6 .5540. 88.0000 .28001 0 0 1 0 1
, • 6 ADOHVD. 32 5" 1 1 0 0 1 0 1
~.. 6 M'ACH 3· 33 f 5 1900.0000 .7800 0.00001 0 0 I 0 '1
~ " "UNOFf 1 3.' 6 1.0750 88.0000· ...·-· ·--.78ooro""o·'rlfl---·--'
~. ".nDHYD. 35 5 6 1 1 0 0 1 0 1
y" " REACH 3 36 7 5 3500.0000 .1800 0.00001 0 0 1 0 1
1 6 PUNOF" 1 37 '. 6 1.3040 88.0000 .67001--lf 0 --10 '1---"---
t.· 6 anOHYO. 38 !5 6 7 1 0 0 1 0 1
~. It . RUeH 3 39 7 5 5800.00'00 .7800 0.00001 0 Q 10 I

~. : :~~~~~I ':~"'~~ ~ 2.3230 ·-·88.0000----·-.. 1~0000~ ..rr:i
¥ 6 IIFleH .~. ,_ 42 ~. 5 5800.0000 .1800. ..0.00001 0 ..0 1 0 Ir 6 'WHO'''' 1 43 6 2.6230 88.0000' 1.12001 0 0 '1--0''1''--''

., ,,0Dtil...O it .4 5 6 7 1 0 0 1 0 1

: . : :~;f~f~:~'-~ .... : 600~2~~~······-88:~~~g·--·0:~~~n·g····~_i-gi--··-·--·
~.. 6 AODHYD 4 47 5 I'> 7 1 0 0 I 0 1L '. 6 Af"SVOR 2 4 6 1 1380.6000 1 1 1 1 0 1
t 6 DIVERT •. 51 "j 2 0.0000 .2000 52.00000 0 0 0 0 1
I. 6 llFoACM 3 53 1· 3 22000.0000 .7900 0.00001 I 1 1 0 1

~.'; :~:!~~: ;"~'-5"~-~'~ 1178;1000 "-' · ..·---·-----..·-~+H-H_}__-·-·_-··

-(--
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STANDARD CONTROL lNSTPUCTIONS

.,(, 100 'tk / SO '(I( ,10 vR, - ~ lIS STOR/"f

to "HWOFf 1 t 6 16.0100 89:0000
_..... t.S200CO-'O -1-0-1'----·-.·-

6 '''VfRT 6 2 6 1 2 0.0000 .3000 3.00001 0 0 1 0 1
6 RfACH 3 4 1 5 15600.0000 .8400 0.00001 0 0 1 0 1
6 RUNOFF 1 'I " 5.6510 87.0000 1.260Dl- 0'0 l 0 1
6 An0+4YD • 6 561 100 1 0 1

: • ,6 IIlfACH., 3 :.,,~I_-: h._a6;~r:;~: ---h"~il8~:~n'-'h'-'- ~:~~~:l-: :-i-g I _._-" ~"- .._------_._._---_..
" "uNO" 1
b AOOHYD 4 9 567 100 1 0 1
" AOOH"O 4 10 7 1 ? 10010 1
6 Itf'S\I()A 2 1 2 7 1380.6000 o 0 0 0 0"1

" 6 OtV£IlT 6 11 712 0.0000 .?OOO 12.00000 0 0 0'0 1
6 IIlfAC" 3 12 J 3 22000.0000

_ u_ .'__ ,_ .7900 0.00001 0 0 1 0 1
6 PUNO"" 1 13 6 6.9000 84.0000-----.. 1.20libl-o-o-T-lr-I',. " RE'CH 3 13 6 1 10.0000 .8700 0.00000 0 0 0 0 1, " R"SVOP 2 2 1 " 1185.7000 111101 ~ .
6 REACH 3 14 " 1 9000.0000 .6000 0.00000 -0 0 0 01:- 6 ItllfllO" I lOS 6 2.0700 83.0000 .87000 0 " 0 0 1
6 ADOHYO 4 16 1 67 ," .. .. 1 1 I 1 0 1
6 "UNO" 1 17 -'-"-- f .. '---4-;jtoli'--'--82~-6001l---1;'050Ulr'6--,-o-l,. " ,OOHYO 4 18 134 00000 1. 6 AOOHYO 4 19 473 00000 1
6 "UNO'" 1 20 4 4.5100 80.0000'- .- 1.61001--00 1-0-1-'
6 AOOHYD 4 21 34" o 0 0 001
6 "uNO,.F 1 22 5 .....~OO ___ ._8~~~0_00 .80001 0 0 1 0 1
6 AOOHYO 4 ·23 561 ....... ----.-0-o-'ro'0-1------ --. -------- . _.. -- ~ .. __.

*' R£SVOR 2 3 1 5 1178.1000 111101
" RFACM 3 24 5 3 1000.0000 .7300 0.00001 0 0 1 0 1

,
"

6 RUNOFF 1 25 6 .8400 88.0000 .70000 0 0 0 0 r--• 6 AnOHYO 4 26 637 '0 0 0 0 0 1
6 "rAC" 3 27 7 3 1200.0000 .7300 0.00000 0 0 0 0 1
" RtlNOFF 1 28 "

. ,. :2930 88.0000
--_.-_.. ';37001 O--O-rO"c--'--'---

• 6 ADDHYD 4 29 367 1 0 0 I 0 1
6 "fACH 3 30 7 5 4600.0000 .7800 0.00001 0 0 1 0 1
6 RUNO" 1 31 6 .5540 &8.0000 .28001 0 0"1' 0 1• " AODHlD 4 32 567 100 1 0 1
6 REACH 3 33 ... 3_ 5 ... _~.9~0 .0000 .7800 0.00001 0 0 1 0 1*' Rl/NOFF 'i . 34 6 1.0750"--88;0000-------- -~'78001-'O-:-O 1 0 1 ".- .- .._- .... __._-_... _.'.-.'-----.. 6 ADOHYD 4 35 567 1 0 0 1 0 1
" REACH 3 36 7 5 3500.000n .7800 0.00001 0 0 1 0 1
6 RUNOF" 1 37 I> 1.3040 88.0000 .67001'0 0'1 0 1---

• " 'OOHYO 4 38 567 100 1 0 1
6 R£ACH 3 39 7 5 5800.0000 .7800 0.00001 0 0 1 0 1
6 RIINOFF' 1 40 6 2.3230 - 88.0000-"---· ·1.0000CoCi-rOl---··· -_...._--~. _.- ---'-'- .. _.

• 6 AODHYD 4 41 567 10010 1
(, REAC'" 3 42 7 5 5800.0000 .7800 0.00001 0 0 1 0 1
" RUNOF,. 1 43 6 2.6230 88.0000 1.12001 rO'I'-o-r---• 6 AOOHYD 4 44 5 (, 7 100 1 0 1
6 .-EACH 3 45 7 5 600.0000 .7800 0.00001 0 0 I I) 1
6 RUNOFF 1 46 6 .4323

.__._-
88.0000------ .. ··~532n·-o--o-r 01-----·----

• 6 AODHYD 4 41 567 1 001 0 1
6 Flf'SVOR 2 4 6 7 1380.6000 111101
6 DTVERT 6 51 712 0.0000 .2000 52.00000 0'0 0 0 1.. 6 REACH 3 53 1 3 22000.0000 .7900 0.00001 1 1 1 0 1
6 AOOHYD 4 54 345 1 1 110 1
6 RESVOR 2 5 5 2 1178.1000-

..,._..........-._--_..- -------rTI-rO-T------·., "NOATA

/~''!?:<A''~,~>.i..;.'';o04,; ,

~.



PASS.. 6

0.00

---- - RetJh~drojY&1rh FtH. cAP

4 6R.A DIKE (C. AP. )

D~~INAGE AREA- 54.73

't30.0000 "'-'-u~;n()O----" .--.---.-- --.--..--..,-.. '- ....-
155.0000 160.0000
200.0000 205.0000

... 300.0000 ... 340.0000
730.0000 1100.0000
650.0000 490.0000
295.0000····_·255.'0000
195.0000 190.8000
145.0000 140.0000. 120.0000 "115.1rOOo __.. -."._."..- - - ..

0.0000 0.0000

120.0000
150;0000
193.0000
2M.0000
560.0000

1250.0000
'-'305.8000

200.0000
150.0000
125.0000

5.0000

OPEIt.r ION' IHCR!"M. ----·MAUl 'TlMETNCltEllENTa";n··------·---·-· . _... ...
OPERATION COMPUT. fPOM XSECTN/STAUCT 01 4 TO XSECTN/STRUCT 531 0

RAIN DEPTH- 1.00 RAIH DURATION- 1.00 RAIN TAllE NO.- 1. SOIL CONDITION- 2
STORM NO •• --6- .....-.. ---... - ...• --.--- ....---..-- ,._- ----.-.------ .. - ...

•
HYDROGRAPH. TZERO" 0.00 DELTA T- 4.80 DRAINAGE AREA- 54.73

35.39 . 73.3492.08 _.. -'107;30 .- '121;83-- ·nl.-n -----139.34 1'45.67 151.36
1381.13 1381.65 1381.86 1382.02 1382.13 1382.20 1382.26 1382.31 1382.35

164.93 1T4.10 184.88 193.35 203.76 219.99 236.83 257.59 287.61
--1382.45 .... 1382.'52 -'1382.60"-1382'-67 --'3112.'T5"~82'87--"-'382.99 ---1383.15'1383.38

363.30 420.42 509.05 669.26 1729.30 '1.9.31 2175.08 2093.94 1987.30
1383.95 1384.26 1384.70 1385.52 1390.S9 1394.18 1394.43 1393.70 1392.81

-'-1734.87 1603.14-·1369;~0·-112ll"li7---..8'50.5r~2lr ..56·--.&1 ...lr--354 .. 46 ·.. ·276.56
1390.93 1390.02 1388.72 1387.50 1386.36 1385.31 1384 •• ' 1383.88 1383.29
200.00 179.56 164.14 153.73 145.92 139 ••7 133.71 128.32 123.12

1382.72 '--1382.56 1382.45'''--1382.'37 --,·382;31·---,38·2;'26---,382.22·----1382.18 "-1382.14
94.68 63.97 15.30 1.76 .20 .02 0.00

1381.89 ~381.54 1380~8~._._!~~~.~.~_._~~~.• 6_0 1.~~~ ~!~ .._._~~~~~..60

RE~OI!'fD. C;OI-1I't1TED No OiS(:RlflW IN NEH· MC..q
~ OF 'It(.20 --:.......R1R ~A6E' l:(OLlT'lu6 '-,..Jf?!>O{L 'l)Jt.'f

TIME IHCREMENT- 4.110

110.0000
145.0000
175.0000
250.0000
450.0000

3860.0000
. 350.0000

210.0000
165.11000
130.0000

15.0000

0.00
i

0.00
1380.60

157.92
i382.40
320.02

13113.62
11175.56
1391.90
230.12

1382.94
118.01

1382.10

STRUCTURE

AI terno. f-e

0.0000
140.0000
170.0000
2?5.noon
370.0000

10500.0000
.. 3Q5.0000

250.0000
170.0000
i35.0000
110.0000

I~H· 10 PAl{

RESVOP

DISCHG
ELFV

DISCHG
nEV

OISCHG
[LEV

OISCHG
ELEV

OISCHG
ELEV

OISCHG
ELEV

,,,pur OAiA

DISCHARGE HYDPDGRAPH. HYDROGPAPH LOCATI~N 6

STARTING TIME.. 0.00

8
8
8
8
II
8
8
8
II
8
II
9 P:NDT8L
EXECUTIVE.CONTROL CARD
EXECUTIVE CO~AOL CARD

STARTING TIIoIE­
ALTERNATE NO.-

I

-I••

I

i~I""""

:1

.. ;

.1
'UBROUTINE

~I""v TIME
0.00

., 0.00

. 411.00

I
,.' 411.00

, : 96.00
:.. "1,'6.00

;~ 44.00
• ;'. 144.00

'. lq?OO

I;· iqit.oo
• : 240.00

.. 240.00

SURROUTINE REACH

TIME'
0.00

4R.OO
q".OO

144.00
1Q2.00
240.00

OISCHG
OISCHG
DISCHG
DISCHG
OISCI-lG
OISCHG

CROSS SECTION

0.00
13.81
40.64

360.69
27.49

. 7.35

53

HYOROGRAPI-l. TZERO" 0.00 DELTA T- 4.80 DRAIIoIAGE AREA- .1 /).95

1.42 3.21 4.2. 5.23 7.47 9.28 10.63 11.7. 12.72

14.99 16.4Q 18.27 19.78 21.49 24.0Q 26.93 30.35 35.20

47.70 57.88 73.710 102.01 292.01 399.92 417.80 405.03 383.78

33?50 304.96 256.92 204.44 150.610 105.89 72.37 50.52 36.23

21.94 18.21 15.46 .... -13;'!iS" .- 12.16 '--11.03 10.03 ..... 9.10 8.22

4.94 3.28 1.09 .19 .02 0.00

1
I

.1



0.00 •• 80 DItUNAH AM'- t.IO

oPEIIATION CO~UT. 'RO~ XS[CTN/STRUCT '" 0 TO .SECTN/STItUCT ., 5
'il'IN OfPTH- 1.00 --RA1NDuIIAtION--·1.0·0-·--..-jiilNTA8l.Elio.-r· 'SOIl CDHDITION- J!!
5TOR14 NO.- 6

-------_._-------- -'-

145.0000 '50.IO~
56S.oooo ~1l.IOIO

. '10.0000 "5.0010
-'lO.ooOO -".40.0000 -_......- ...--- .....- .. -. -.

eoo.oooo 1100.0000
1Z0.,ooo .10.0000
'~.Iooo "--·lUo.oUo
.10.tOOO $60.0000
155.0000 ,53.tOOo

. --~., .6000 -~46~0000---"-----------'-----,--..- -
510.0000 100•• 000
SIO.oOOO '00.0000

-""0.0000 - '.00.0'00
"0.0000 100.0100
1.0.0000 .00.1000

·'--Slo.oOO/) ·~00.0Il00

500.0000 100.0000
100.0000 100.0000

--'.0.0000· ...-· '00.1000-----·

5.0."011
'63.tOOO
118,"00
610.. 0000
150.000n
160.100n
635."00
!l80••000
!S!lI.toOo

"&48.0000
500.0100
100 •• 000

·"oo.tooo
500.1000
100.1000
'~00~0000

100.0000
100.0000
'00,'000

535.0000
560.11)00
51s.~00

60S.0000
100.0000

'1450.0000
6U.0000
590.0000
160.0000
'5.9.0000
500.0000
500.0000
100••000
100.0000
'00.0000
500'.0000
100.0000
500.0000

'-.00.'000

I 500.000~

I 555.000n
'--;; .• 510.000n'1 8 590.000n

I 650.0000
8 '.l5.000n
II . ~50.0000
I 600 ••000

i'\ • 560.0000
!' • --550.0000
,.' • 545.0000
>, 8 5&0.0000loti. .._ .._.- -- -~oO.OOOG

_.• ~.II 100.0000
~':"_II 500.1000
,.. 8 -' .~:- 500.0000
!•. 8 500.0000
l~ 8 500.0000
.. '-". - ..... _. '--500.0000

i '1'" •[NOTIl.ro •.fxECUTJVE C~NTItOl. (:AIIO
STARTING TIME- o~oo

( Al.TERNATE NO.- 1

(

..··1

~C.OSS SECTION ..

499.01
1113.15
597.87

1184.61
'1116.56
U90.06
1000.90
1188.62

.,80.TQ
1186.31
581.35

1184.41
516.92

'10.12
"5.20
..3.18
5.6.l3
554.22

..- 500.00
5OD.OO
SOO.oo
SOI.OO

11 fl3 ••1
503.52

1183.1•
50••13

.113.11
154.00

1180.61
·u.e7
1118•• 0

1•• 1
1111.13

.15
1118.10
- .01
1178.10

.REA- 33.21
415.45

1113.63
586.83

118••52
1120.16 .
U90.12
1022.82
U88.fl6
'101.17
1186.51

. 595.18
1184.59
519.80

DRAINAGE
''70.19

1113.50
- 517.17

1184.43
1111.17
1190.08
1044 •• 0
1189.10

--123.22
1186.13
611.37

1184.73
. 523.16

118~.20 118'.1•. lI8~.08 1184.0~ 118•• 00 1183.96. 1183.93
"-510;56 -- 509.03 '~07,"'2 -506.59 ·-~05.64 -.-.504.82 --504.12
,1113.85 1183.84' 1183.83 1113.82 1183.81 1183.80 Jl.3.10

. 502.20 501.88 101.60 501.37 501.11 501.0' 500.'6
-nU.78-'1I83;1'8 --U83;TrllU.l1 -l'lU;T'7 .....--UI3.n---nU.7T

500.'6 500.39 100.33 '60.57 356.1T 27S.~3 210.00
1183.16 1183.76 1183.76 1183.42 1182.55 1181.88 1111.26

-~ 60."'4 -- .. '48.50 ·---,8••8 .....·--:n .IT·----~4.'99 ----·J!!0;lJ:r~---..16.06
11'79.51 1179.23 1179.01 1118.83 11T8.68 11T8.57 1118.47

6.63 5.32 '.26 3 •• 2 2.14 '.20 1.76
11''78.25 1178.22 "'1178.20 'ln8.11l- "1U8.16 ·"1178.15 '118.}4

.13 .58 ••7 .37 .30 .2. .19
1178.1? 11'78.11 1178.11 1118.11 1178.11 1171.11 1178.10

.011 .06 .05 .04 .03 .03" .02
1178.10 1178.10 1178.10 '1111.10 1118.10 1178.10 1178.1~

.01 .• 01 .01 0.00
1178.10 1178.10 ·1178.10 1118.10

HYOROGIIAPH. TZERO- 0.00 DEl.TA T- 4.80
111.52 230.10 301.76 358.54 403.94 .'0.65

1180.18 1181.50 1182.10 1182.51 1182.95 1183.26
522.12 - 532.31 ---'541.62""-550'.33 --"558.13 --~61.68

1183.~S 118~.04 1184.12 1184.20 1184.17 1184.35
626.06 6.8.11 676.12 112.21 949.23 110•• 64

118••86 1185.05 '1185.29 1185.62 1188.05 1189.88
1108.01 '1103.67 1098.16 1091.01 1082.19 1065.07
1189.93 1189.86 1189.78 1189.67 1189.53 1189.33
958;40 938.34 -.19.b3 "--.00.50 - .." "2.93 ·).,.09

1188.15 1187.93 1187.71 1187.51 118'7.23 1186.97
742.61 722.85 10••56 6'78.37 652.'6 630.31

1185.93 l18S.73 1185.55 1185.31 1185.09 1184.89
559.42 550.'79 5.3.'1 li31.10 531.'11 -: 52'7.10

.... -----'" '--HYOR08AAPH; TnRo.- --0;-0«1 DEi..,.AT....~1I0--~RllNAIE-AREA......'!.!l
500.00 536.'2 5.3.21 549.24 155.23 562.4'7 56'.28 573.63 576.1'
583.81 589.99 59~.49 598.21 604.11 611.49 629.09 636.93 650.35
690.64 "'141.TO -'01.88---.73.14 -1102. 01 --'-iTH'. 01 .........,....;.'-un.10 --11 l5. 03

1010.69 '12.50 '39.96 881.92 .1.... T50.64 695.89 65'.37 '20.52
581.49 581.9~ 516.21 510 ••6 166.55 562.16 560.03 558.03 556.10
552.35 50••9~--503.2fl ---'01.b9 --'00~1~--100~02-~oo.OO '-'00.00 ·~oo.oo

500.00 500.00' 500.00 500.00 100.00 500.00 500.~ 500.00 500.00
500.00 500.00 500.00 500.00 500.00 5.0.00 500.00 500.00 500.00
soo.oo 500.00500.00"--500.00 --'IOo~oo ·-'-5to.oO-'iIi.oo --'00.'00 ·500.00
500.00 500.00 500.00 500.00 500.00

0.00
1118.10
511.11

1 r83 .86
610.23

118••12
1111 •• 4
1189.98
. 979.21
1188.38
161.9.

1186.12
569.53

STRUCTURE 5

AOOHYD

OISCHG
£l.£V

DrSCHG
ELrv

Ol5CHG
El.I'V

OUCHG
ELFV

OrSCHG
nrv

OrSCHG
Elrv

015CHG

El.EV 1184.37 118•• 28
015CH6·----51•••6 - S12.36

ELEV i183.89 1183.87
DISCHG 503.01 502.51
- El.£V ·--1j'83.-t9·-1183.18
OISCHG 500.63 SOO.53

El.rV ~183.17 1183.77
blSCHG .- 112.94' - 82.83

El.£V J180.12 1179.17
015CHG 10.32 8.27

El£V 1i78.34 1178.29
or5C...G 1.13 -.91

El£V 1178.13 1178.12
OISr~G .1? .10

Elrv 1178.10 1178.10
OISCHG .01 .01

El£V 1178.10 1178.10

, .

I ;..;-~U8110UTJ"Ei.J1 . . .
. ,,-. TIME .

(i· 0.00 DrSCHG

I
'" 48.00 DISCHG
~~._. ~6.'0 DISCHG
~·1 ... 00 OISCHG
;':_,,:,,1.00 DISCHG

'40.00 DrSC~G

I
" 288.00 OISCHG

336.00 DrSCHG
--384.00 DrSCHG

431.00 OrSCHG

I
I, SURROUTINE RESVOR

Ufl4E
0.00
0.00

48.00
.~.OO

96.00
96.00

'- 144.00

1
_.144.00

IClI'.OO
191'.00
2.n.00
240.00
r~8.00.(I r,Il.OO

'~--n6.0"Il

•.' :136.00

I
~_~~·oo

384.00
. 432.00

'31.00
.~O.OO

4811.00
5111.00
51fl.00
57~.00

576.00
614.00
614.00
611'.00
671'.no
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PROJECT: SAOr:t:<S (D~tll~\. C!-fAtJiJi:L.)

BACKWATER ANALYSIS

DESIGNER:__~t_C~.~ __

DATE: ~!2.7 (78
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SECTION .Z:l I (ft.) (ft. ) (cfs) (ft. ) "n" (ft. ) (Fps) ELEVATION

(}.) Inatural sec.tr(1)
40CY) . -4.7 .!.J .. !:.Iopr.:· O,QOL ... __. 1184.7_..............- - f-------- ....
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7'S 10 500 JI~O I03~ 2.2 6/oPe =.00(18 1·3 rI • 1182.2-
(6) 4aT) 4/0 IJP,17,,- ~)-------1._.____••

/I ~4.. ~_tL _...... ___1000 IAZ
---~-------_..

lo'1+~ 2- 200 24fb 500 IIB3 ,03 I,gu, /I g4.32..
LC. ) 4000 8,r:.~ _____.l!. ~,8.~. ___ ... _

~,........-
.. /oo() 1·$l.O __.._Jl~r'lL ...._. ____..-----'.... ~"-_. -'" --'..--
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-~- --
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CULVERT COMPUTATION RECORD

DATE:

PROJECT: $ADFR~

STATION: St.lC.l<~\f'f. SALOH£ CRQ.S$IN~

DESIGNER: Ace
(p /2.7/78

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

01 •
at •

DRAINAGE AREA

500ls :100
» TW, • 2.QS

TWZ ----

~1.S .
.' 1-A~_I~--' '.

AHW=~

+ '.~~

I

I

l
~ .
'TW.~

::::::~~..,...ll-1I9S,~

EL.lIsa,o EL._ EL..w.&. j-l ......"=...

(
0, • DESIGN DISCHARGE, SAY 025 )
02'. CHECK DISCHARGE, SAY Q50

So. Q·OO L .SO L/IOO So •

MEAN STREAM VEL.OCITY._

'·{b 14,qs I ',2 I I.] 12.Q I 2.'t~ 12.t}rI2·~s I 0 14,6$"

/~;/I:-T\

IJ IHt.::dwi lJllH I IOC)
'" Rd?'1\'bU~

, I IGeNe, Mx
a· ~ '" ""'H"dW'~.6
2.-10Y~ I 1\ !$

II l~lJ 6. G/1f' P«c.U I 11

-ho ('{ fll'lo!.i:,~

:5 - CliP At<CH / Mrreffi

It J.I Y'J too hre."j
.', 'ret:>~~r oJ

\J!CHP.AROI j'H5AO ~.I;I'III
I, II)

.:;;a~ I COMMENTS
1&.1

..J. >-
0

~ t: I ...a:~ ..Ju CI)

~% ... 0 0
HW 18 ;:)..J u

01&.1
>

4q 14.Q
4. (p 4,(p

4,~~14,sr
2.8 I 2.,S' 12.1.(1 0

£.~ I 1.1f 12.·~.S' I (I

2.S I 2.~ I 2."1SI 0

/·23 I 4.' I 0·5 I /.{O 12//'(0

t·55 I 4.6$

CAP.
CHART INLET CONT.

~ ~ ~ ~ L~
D

a

83 I I '.13 1.3.~ 10'7 1).6512.26

100 I I \·as I 4.~ I 0·7 I 201 I 2·2(

ENTR.
TYPE

CULVERT
DESCRtPTION

SIZE

65")(10 IHittrE'd to
4'1'1fi).,..,., 1'1>

SUWWARY a RECO....ENDATIONS ~

t e 20-«03 12'74

t.i&e s - 6~1I'X40" CHP-ARc.H /W/htlld w~If(...OO). rou~ded ) !
~. "VJ dilli'll~, i ...•- ..

1,'1 , . lJ ,vV·1· 1.--'~-J' !. \" ,..-or.-""f' ..,.,.- ;

-~
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CULVERT COMPUTATION RECORD

DATE:' ~J2g 175, I

PROJECT: SA-DFRS

STATION: B~c/(E"1'€ SA-L.OHE: ~as;$11'!9

DESIGNER: hI

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

DRAINAGE AREA
~

~L 88,~

II
lOCO cfS inFloyJ~ ;;50 cf6 C6pillvV~Lf FlovJ)

~4~o (j:,s (pIpe f-Io'IV)

II HIH,I'II. Ilt'-f1> .1 :
6s)(4<) €Mh. ~4Uh~e:i 'to

J1
QI • 4~ <.hIs =Cfou6
Qt • '

I

L- SO L/IOO So •

MEAN STREAM VELOCITY._

..J >-
0 1-1- :.:
a:~

w- I- -IIJ\..JU II) COMMENTS!Ex ... 0 0 X..J
::)..J OwHW 0 OW

U
U >

S.S

LSO"0

So = 0·00

1: I .,
14.0Z 4.0$ I 0

*TWI • 4.0S ~bltkwt:~
TWZ • ~"t<I~S/.s

..... p .... A ......

. ....
deI ..-

D
. -

a,S I '·4$ I -

HEADWATER

Q

(
QI & DESIGN DISCHARGE, SAY Q2~)

Q2& CHECK DISCHARGE, SAY Q~O

ENTR.
TYPE

CULVERT
DESCRIPTION

SIZ£

SUW..ARY a RECO....ENDATIONS .11 OfS,'gn G- :; 1000 cPs,
~!Sl.lme) ".r +hi~ ~d1HO)l,

~ ttt~d we.~ ~It(j :: 88,~,

re.;I vJt1rr elev. '61.or p~od(({ed !:It ~ck (,J::,l't?r. (.~Pt sni. )
piptcamM qOxS~4So cPs 81 (1000-4r»~r.rtl(.f~) O'Hrhtp!-rh. 'y()"d:"~1
~I/",},,~ f1~w dt.lt1o OVU'1opp',,-~ ::. CLH¥J.. :: 2.(t!3CJ70+-4~H)H3fJ. )41:://

.. =56~ cfs ,'. IYlfloJ (6: (./Vf'f4 .. o",Hlo(.)

t e 2'1'>-«03 12 '1" CONc.Uls.rorJ : F<lr<. If) rLO'O or faCie) (£'[ I hec.d I;J'~'+('I 1'("1.t; r(ti _~,...I
-\oJ ..,;,.;..,
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p..aS;h "#-:2

6. Frte bdard h~droqroph

3. P~k deeMS ar ~~tI ~t~. /8S+00 m 5::f~I'h #-1
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J3 VARIABLE CODES FOR SU~HA~Y PRINTOUT

••••••*o**.o*•••••**.~*o*GO**O~.*~O.**.**.**.*.*O*
"'-C7 "FLf~<;F OloT"(1 NOV 7 ... lI D [)Alfl' fEll ,lQT7
FQRO" COF<I- - III
NOOIfICATIO~ - ~n.51.~7

•••• *** •••***••••••••••****0•••*.*.*****•••***** ••I
I
I
I

C
T1
T2
T3

J1

J?

PRC TouPS SCS ~ROJF.CT

100 YR-1 DAY STOP". PEAl( ocrups AT 8£6JNNIN6 STA. OF CHANNEl.
DRAIN CHANNEL S"OFRS. DRAIN CHANNfL RETwE£N BASINS 1 AND 2.

ICHECK ..JNQ NINV IOIR STRT' "'£TRIC ~VINS Q WSEL FQ

O. 2. o. 0. 0.000000 0.00 0.0 O. 1188.870 0.000

IIlPPOF IPLOT PPFVS XSETV XSEC ... FN ALLOC IBW CHNI~ ITRACE

l.noo O.ono -1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

I
38.000

56.ono

22.000

55.000

43.000

17.000

33.000

26./lon

1.00f' 39.000 '.3.000 :--1.000 42.000 8.000 55.000 26.000

0.000 38.000 43.000 '-l~OOO 2.000 26.0&0 39.000 21.000

5.000 53.0110 54.000 ""O~OOO
...

~8.000 13.000 14.000 15.000

56.000 7.000' 1.noo -'3.000' 10.000 11.000 12.000 0.000

0.000 0.000 0.000 o~OOO 0.000 0.000 0.000 0.000

!.•.!'.'!.......REc;)UES!EQ _~£C:r!.O ... !".'!~8ERS········

o.ooe
o.ooe

0.000
3000.000'

0.0000.000
0.000

2000.000

0.000
0.000

1000~000

0.000
0.000

soo~OOO

0.000
.500

'hoci~ci(fo

0.000
.300

'--70-0~000

0.0000.000
.030

3bSO.000

-10.000
.035

550.000

-10.000
.035

8.000
NC
OT

0.000
'1600.000

0.000

0.000
1185.000

0.000

0.000
1680.000

0.000

0.000 .
1182.000

0.000

o.ooe
2090.00C

0.1I0e

24S0.000
670.000

O.oon

240;0.000
1183.000

0.000

0.000
620.000

0.000

0.000
ll8b.700

0.000

o.ooe
830.00e

o.ooe

1200.000
370.000
685.000

1200.000
1183.000

0.000

0.000
392.000

0.000

0.000
1183.000

0.000

o.ooe
S4Z.00e

O.OOC

2292.000
4S0.000
755.000

2292.000
1183.000

0.000

. 0.000.
4b4.000

0.000

0.000
1183.000

0.000

o.one
614.00f

O.OOf

2292'. noo
530.000
875.000

2292.000
1un.ooo

0.000

0.000
535.000

0.000

0.000
1163.000

0.000

~ .., 'O.·OO(
6R5.00l

o.ooe
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?OOO. C J L W. W F
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2500. e I R Lli E
2"00. e J R LW E ·2700. e J R L II E.
2AOO. C J R L W E.
2900. e J A L II E
3000. C I · A L II .E
3100. C I A L W .E
3?00. r I R L w. F
3100. r. J A I. W F.

3400. e J A L .W F'
3">00. e I R L · W E
3600. r 1 R L · WE
3100. r I R L · W E
31\00. r I R L · lif.
3QO~. r 1 II L · 101 E
4nnn. r I " L · W F
4100. C I II L · Wf
4200. e I R L · WE
430n. e J R L · W E

4400. C I R L · W E

4">00. e J II L · WF.
4"'00. C I R L · III F ·4700. C J R L · W F' ·4800. e J R L · WF ·4900. r J II L Wf ·0;000. e t II L W F.
511)0. r J R L \ooF.
0;20n. r I H L IIIF'.
5300. r I F! L wF.
54no. r. I R L w f.

ELFVATJON-FT lIAO.
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I-4FC2 RfLfASf: OATFO NOV 76 UPDATEO FEt3 1977
FRROR CORR - 01
IolOOIFICATION - SO,~lt5<'
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NOTF- ASTERISK (*, AT'LE'FT OF CPOSS-SECTJON NU~AfR INDICATES MfS5AGE IN SUIolMAPY OF ERRORS LIST

ORAJN CHANNfL SAOFRS.

SUMMARY PRINTOUT

SECNO P .~ CW::~, XLCf1 EG f~;~ EL"'IN OfPTH VLOP VCH VR08 K*XNCH

'----... ---~'
85.000 550.00 1188·fl7 0.00 1188.87 1188.87 1180.50 8.37 .07 .12 0.00 30.00

85.000 3650.00 1185.'00 0.00 1185.08 1185.00 1180.50 4.50 1.16 2.46 0.00 30.00

85.000 700.00 1192.70 0.00 11 9 2.70 1192.70 l1eO.50 12.20 .0. .07 0.00 30.00

eo:;.ooo 7800.00 1188.20 0.00 1188.25 1188.20 1180.50 7.70 1.18 2.05 0.00 '30.00

85.000 500.00 1182.26 0.00 1182.30 1182.26 1180.50 1.76 .3. 1.57 0.00 30.00

115.000 1000.00 1182.76 0.00 111'2. 8 3 1182.76 1180.50 2.26 .70 2.0. 0.00 30.00

85.000 2000.00 l1A3 •• 6 0.00 1183.56 11!!3.46 11110.50 2.96 1.09 2.64 0.00 30.00

85.000 3000.00 11113.99 0.00 1184.12 11!!3.99 111l0.50 3.49 1.34 3.03 0.00 30.00

109.0;00 'i50.00 111lA.1I7 24<;0.00 1111A.87 1188.87 1183.00 ".A7 • 04 .49 .25 30.00

109.0;00 36'i0.OO l1A6.BI< <'4'iO.00 11H7.3fl 1186.118 1183.00 3.1'18 0.00 5.72 1.3t- 30.00

109.500 700.00 1192.70 7450.00 1197.70 1192.70 11&3.00 9.70 .oc; .28 .18 30.0C

10</.500 7AOO.00 1181l.7? 2450.00 111l</.46 1188.72 1183.00 5.72 .47 7.21> 3.5A 30.0C

109.500 50.0.00 1184.5Cl 7450.00 1184.66 1184.59 1183.00 1.59 0.00 2.02 0.00 30.0C

10 Cl .500 1000.00 1185.2</ 2450.00 1185•• 1 1185.29 1183.00 2.29 0.00 2.79 0.00 30.0C

109.500 2000.00 1186.25 2.50.(\0 1186.·A 1186.25 1183.00 3.25 0.00 3.87 .39 30.0C

109.0:;00 30011.00 1186.91 240:;0.00 1187.24 1186.91 1183.00 3.91 0.00 4.65 1.15 30.0C

121.500 550.00 1188.R8 1200.110 118A.A9 1188.88 1183.00 5.118
"

0.00 .51 .20 30.0C

121.500 3650.00 l1R8.58 1700.00 11118.77 1188.58 1183.00 5.58 n.oo 3.60 1.32 30.0C

121.500 700.00 1192.70 1;>00.00 1192.70 1192.70 1183.00 9.70 .09 .31 .19 30.00

121.500 7800.00 1190.&9 1200.00 11'11.03 1190.69 1183.00 7.69 .72 4.97 2.64 30.0C

121.'500 500.00 1185.73 1700.110 IlI!S.26 1185.23 1183.00 2.23 0.00 1.·1 11.110 30.oe

121.<;00 11100.00 1186.11 1700.00 11&".17 1186.11 1183.00 3.11 0.00 1.99 0.00 30.0C

121.0;00 2000.00 1187.33 1;>00.00 IIH7 ••5 11&7.33 1183. no 4.33 o.no 2.7& .30 30.0C

1;>1.0;00 3000.00 1188.1f' 1;>00.00 llf<A.34 llBa.pl 1163.00 5.18 0.00 3.2& 1.02 30.0l

144.420 5<;0.00 1111A.Cll 77Cl?00 111'1>.91 1188.91 1183.00 !:'.91 (\.00 .!:'? .21 30.,oe

144.4;>0 360:;0.00 I1H'I.64 2?C/?.00 11 IIC/. 77 11119.64 11"3.00 ".f'o4 .;» 2.9t, 1.37 30.0C

144.470 700.00 1192.71 ;>79<'.00 11'1;>.71 11'12.71 111'3.00 ".71 .10 .31 .11l 30.0C

1 44.420 7800.00 1192.03 7;>"7.00 119;>.23 1192.03 111<3.00 9.03 1.13 .i.93 2.2& 30.0C

144.470 500.00 111\5.72 7;>9".00 l1AC;.74 1185.72 11f13.00 2.72 0.00 1.17 0.00 30.0C

144.420 1000.00 1186.711 ;>;>92.00 1186.82 1186.78 11113.00 3.7A 0.00 1.66 0.00 30.0C

144 •• 20 2000.110 1188.19 <'2</2.00 1188.27 1188.19 11£13.00 5.19 0.00 2.27 .70 30.0c

144.420 3!)00.00 1189.16 27</2.00 1189.2& 1189.16 1183.00 b.H, 0.00 2.70 1.14 30.0t

.,.., .. ;'':..... ::"':--.. ..::?!~~ ...;+- .",,~..t .. ,~'-:~~_:lJ~~~~1<~~~~ ~
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SECNO Q CWSEL. fl; CWSfL f1fPH< VLOf< VCN

fl,

167.340
167.340
167.340
167.34 0
167.340
167.34 0
167,34 0
167.340

550.00 1188.'14
3h50.00 ""11 '10.21\

700.00 1192.71
.71100...00 ,.1192.77

500.00 1186.03
1000.00 1187.19
200~,00 1188.71
3000.00 'Ti89;75

2lQ?00
22'12.00
2292.00
229('.00
2292.00
2?9('.00
229('.00
2292.00

111\8.94
11'l0~37
1192.71
1192.90

'''i 186: os
1187.23
1188.77
1189'~83

1188.'14
1190.2f\
1192.71
1192.77
1186.03

..... 1187.19
1188.71
1189.75

1183.00
1183.00
1183. DO
1183.00
1183.00
1183.00
1183.00

"--Tie3. 00

~.~4

7.lf\
9.7l
9.77
3.03
4.1 'I
5.7l
6.75

.O?

.<;7

.11
1.20
D'-DO
0.00
0.00

.37

.0,4

2.bb
.30

3.29
1.08
1.S"
2.08
2.47

.22
1.33

.1H
1.9b
0.00
.15
.79

l.l*'

30.00
30.00
30.00
30~00

30.00
30.00
30.00
30.00

< I·
!\I'······t ~

o.I

"I:

186.340
186.340
186.340
lR6.340
186.340
Il1h.340
186.340
186.34 0

1'17.230
1'17.230
1'17.230
197.230

. '197.230
1'17.230
1'17.230
197.230

200.030
200.030
200.030
200.030
200.030
.200.n30
,200.030
200.030

550.00
3650.00

700.00
7800.00
500.00

100n.OO
200n.00
3000~00

550.00
3650.00

700.00
7800.00
500~00

1000.00
2000.00
3000.00

550.00
3650.00
700.00

7800'.00
500.00

1000.00
200(1.00
3000.00

1188.96
1190.71
1192.77.
1193.?5
1186.23
1187.46
1189.05
1190.15

1188.98
l1'H.OO
1192.72
1193.79

·"1186.3?
1187.59
1189.24
1190.39

1188.9A
1'191.0'5
1192.72
1193.85

·'h86.33
1187.60

.1189.?7
"1190'.44

1'100.00
1'100.00
lC100.00
1900.(\0
1900.00
1900.00
1900.00
1900.00

1089.00
1089.00
10A9.00
1089.00
IM\9.00
1089.00
1089.00
11)89.00

280.00
2AO.00
280.00
280.00
2AO~00

280.00
280.00
280~00

111'18.97
1190'.114
1192.7?
11'13.56
i186.24
1187.49
1189.12
1190.25

1188.98
"---1191.07

1192.72
1193.88

-i 186.34
1187.62
1189.29
1190.46

1189.01
1191.20
1192.72
1193.94
1186.61
1187.92
1189.53

---1190.62

1188.96
1190.71
1192.72
1193.1.'5
1186.23
li87.4b
1189.05
1190.15

1188.98
119f~00
1192.72
1193.79
1186.32'
1187.59
1189.24
1190.39

1188.98
119f.05
1192.72
1193.85
1186~33

1181.60
1189.27

-li9il~44

1183.00
1183.00
1183.00
1183.00
1183.00
1183.00
1183.00

'1183.00

1183.00
1183.00
1183.00
1183.00

--1183.00
1183.00
1183.00
il83.00

1183.00
1183.00
1183.00
1183.00

"1183.00
1183.00
1183.00
H83.o0

5.96
7.71
9.72

10.?';
.. 3.23

4.46
6.05
7.15

5.98
8.00
9.72

10.79
3.32
4.59
b.24
7.39

5.98
!l.05
9.72

10.85
3.33
4.60
6.27
7.44

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
.55
.11

1.15
0.00
0.00
0.00
.35

.73
1.96
.23

1.94
0.00
2.65
2.34
2.06

.58
2. 'ill'

.43
4.48
1.00
1.42
2.06
2.59

.54
2.31

• 31
2.89

.91
1.39
1.84
2.17

1.bO
4.51

.49
3.96
4.28
4.91
5.14
4.76

0.00
0.0.0
.06
.93

0.110
0.00
0.00
0.00

.20
1.21

.18
1.77
0.00

.20

.75
1.07

.42
1.81

.22
1.90
0.00

.41
1.50
1.16

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
30.00

30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00

~I

)
I

"--

I
I

200.0110
200.080
200.n80
200.0110
200.080
200.oPO
200.01'0
200.01'0

200.0;30
200.<;30
200.0;30
200.<;30
200.<;30
200.<;30
200.530
200.<;30

550.00
3650.00

700.00
7800.00

500.00
1000.00
?000.00
3000.01l

550.00
3h'50.00

700.00
7800.00

500.no
1000.00
2000.00
300n.00

1188.98
'11'11.11
1192.72
11'13.87
1186.?5
1188.4?
118'l.?7
1190.''1

118Q.Ol
1191.16
11'12.72
1193.A9
1186.67
1189.06
1189.62
1190.59

5.00.
5.00
5.00
5.00
5.00
5.00
5.00
5.00

45.0(\
4S.00
ItS.Oo
45.(\0
45.00
45.(\0
45.00
45.00

1189.02
li91.22
1192.72
1193.95
'1187.00
1181'1.85
118'1.'59
11'l0.6~

118'1.05
1191.27
1192.72
1193.97
1187.42
118'1.18
1189.A2
119n.72

1188.98
1191.11
1192.72
1193.87

'118'6.25
1188.42
1189.27
1190.51

1189.01
1191.18
1192.72
11"'3.89
1186.67
1189.06
1189.62
1190~59

1183.00
1183.00
1183.00
1183.00
i183.00
1183.00
1183.00
111:13.00

1183.00
1183.00
1183.00

'1183.00
1183.00
1183.00
1183.00
1183.00

5.9"
8.11
9.7?

10.87
3.2<;
".42
h.~7

7.<;1

fo.01
11.16
9.72

10.A9
3.67
6.06
b.62
7.59

1.17
2.39

.26
2.15
0.00
2.93
3.b1
2.b2

1.1t>
2.3'0

.2h
2.15
0.00
2.04
2.99
2.51

2.04
3.55

.35
2.79
6.94
6.1'i1
5.8'1
4.02

2.01
3.4tl

.3!>
2.78
e..94
3.49
... 63
3.1:14

1.06
2.52

.27
?20
0.00
2.41
3.31
2.71

1.OS
2.411

.27
2.20
0.00
1.85
2.77
2.61

24.00
24.00
24.00
24.00
24.00
24.00
?4.00
24.00

21t.00
24.00
24.00
21t.00
24.00
24.00
24.00
24.00
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SFCNO Q ClJ/S~ L ~U~ .. Er; C"QL ELMI ~ Of"T ... YLOF 110' YI<OH I<*XIOCM

200.<;80 ">50 •.PO 1189.03 <;.00 11'''1.05 Ill'Q.03 111'3.00 1'>.03 .7'Z 1.St< .4? 30.00
~00.580 3"50.00 1191.16 S.OO 1191.2 Cl 11 111.1 f- 11113.00 8.1" 1.8" 4.3<- 1.7!i 30.00
200.580 700.00 1192.72 0;.00 119<,.72 11112.72 11 R3. 00 CI.72 .23 ..... .?2 30.00
200.c,80 7800.00 1193.89 S.OO 1193.9F 11'J3.89 11113.00 1°.8Q 1. "3 3.Cll 1. Ell< 30.00
?00.<;80 500.00 1187.7t:> S.OO 1187.83 1187.76 1163.00 4.76 1.?3 ?3" .21 30.00
200.<;80 1000.00 1189.12 S.OO 1Ifl'l.20 1189.12 1183.00 b.12 1.25 2.7 .. .7~ 30.00
200.580 2000.0 0 1189.6<; 0;.00 1I A'l.!l4 1189.65 111:13.00 b.65 2.0? 4.42 1.41 30.00
200.580 3000.00 1190.59 !S.OO 1190.75 1190.59 1183.00 1.59 1.93 •• 4b 1.69 30.00

203.480 550.00 1189.07 2'lO.00 118Q.08 1189.07 1183.00 1>.07 0.00 .510 0.00 30.00
201.480 3"50.00 i191.28 ?ClO.OO 11"1.39 11<;01.21\ 1183.00 1o.?8 0.00 2.67 .b3 30.00
?03.480 700.00 1I'l2.72 ?ClO.OO 119?73 1192.7'Z 1183.00 9.72 .0.. .40 .14 30.00
203.4flO 71100.00 1193.94 ?<iO.OO 11'J4.13 1193.94 1183.00 10.94 .b7 3.70 1.48' 30.00
?03.41l0 500.00 1187.88 2ClO.OO 111l7.8 Cl 1187.88 1183.00 4.88 0.00 .• 66 0.00 30.00
203 •• flO 1000.00 1189.25 ?90.00 1189.2b 1189.25 1183.00 6.25 0.00 1.02 0.00 30.00
203.480 2000.00 1189.93 ;:>'lo.no 111lQ.98 111<9.93 1183.00 6.93 0.00 1.82 .07 30.00

.<'03.480 3000.00 1190.71l ?90.00 1190.87 1190.78 1183.00 7.18 0.00 2.38 .41 30.00

)

~'I->4.

t

~I.;.",..,_.....:',.. "'.,...,'.....ilM.\'.~!'''." ....

1
I

\1

.:....:

...• ,~


