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INTRODUCTION

The purpose of this report is to present the assumptions, criteria, and analysis used in the design

of drainage facilities for Section 5-C of the proposed Outer Loop Highway (OLH). This seg­

ment of the OLH begins approximately 500 feet east of 59th Avenue and closely parallels the

Beardsley Road alignment to approximately 500 feet east of 35th Avenue. The improvements

for this section consist of an elevated mainline roadway with paralleling frontage roads which

have vertical alignments that are typically near existing grade. A portion of the frontage road

system utilizes existing Beardsley Road. Three drainageways are encountered within this

project - the 55th Avenue Drainageway (also known as the Arrowhead Lakes Outlet), Skunk

Creek, and Scatter Wash. In addition to the drainageways, two detention basins have been in­

corporated on the north side of the OLH to attenuate the flow contributions from offsite

drainage areas. One detention basin is located just north of the North Frontage Road ap­

proximately 500 feet east of 51st Avenue. The other detention basin is located on the north­

east corner of 35th Avenue and the North Frontage Road.



HYDROLOGY

The offsite hydr ology analysis for the drainageways was prepared by others and provided to

Stanley/Mettee-McGill -Murphy, Inc. (S/MMM) by the Outer Loop Management Consultant

(OLMC). The following table is a summary of the 100 year discha rges for the various

drainageways foun d in the previously ment ioned hydrology analysis .

2,520

2,600

6,100

Discharge Ccfs)Description

OFFSITE HYDROLOGY TABLE

55th Avenue Drainageway

Skunk Creek

Scatter Wash

Additional hydrologic information on the watersheds above the proposed detention basins

was provided by the OLMC. This information consisted of a 100 year HEC I analysis for each

watershed, and an inflow hydrograph for each detention basin location. S/MMM utilized this

information to complete flood routing computations and determine the necessary storage

volumes for the detention basins.

The onsite hydrologic analysis was completed by S/MMM using the methods outlined in the

man ual of "Hydrologic Design for Highway Drainage in Arizona" by the Arizona Highway

Department Bridge Division. The above methods were applied to determine the rainfall in­

tensities for 2 year, 5 year, 10 year, 25 year, 50 year, and 100 year return period storms with 1
,

hour, 6 hour, and 24 hour durations. The 10 year, 1 hour event was then selected as the design

storm for the roadway drainage facili ties as set forth in the Outer Loop Highway Design

Procedures Manual. The 10 year, 1 hour rainfall intensity was employed in conjunction with

the rational method (see Section 7) to determine the flows to be used for catch basi n and sto rm

drain design. All roa dway drainage design was completed in acco rdance with the guidelines

and criteria specified in the Outer Loop Highway Design Procedures Manual.
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DRAINAGEWAYS

55th Avenue Drainageway

The 55th Avenue Drainageway provides an outlet for the Arrowhead Lakes detention system

through a 6 - 10' x 4' concrete box culvert underneath existing Beardsley Road. At the direc­

tion of the OLMC this culvert was analyzed to determine its existing capacity, which was found

to be 2,400 cfs operating under inlet control. The drainageway will continue from the existing

CBC in a concrete lined vertical wall channel to the mainline where it will be conveyed via a

6 - 10' x 4' CBC to its outlet just south of the South Frontage Road.

Skunk Creek

The second drainageway encountered on this project is Skunk Creek.The Skunk Creek water­

shed is a major flood contributor in the northwest Phoenix area. As a result, there has been a

great deal of work completed to mitigate the impact on the Skunk Creek floodplain. The U.S.

Corps of Engineers has completed the Adobe Dam flood control project to reduce the 100

year peak discharge into Skunk Creek. The 100 year discharge is now calculated to be 2,600

cfs. Skunk Creek crosses this project just east of 43rd Avenue in an unimproved channel. The

existing channel flows westerly for approximately 1,300 feet to an improved unlined channel

which was constructed to convey Skunk Creek flows through the Overland Hills Subdivision.

The improvements designed for Skunk Creek at the Outer Loop Highway Project include

channelization and a series of drop structures, bank protection, a 5 - 10' x 6' concrete box cul­

vert under the roadway, and an improved downstream channel. The concrete box culvert has

been located to allow for a future Traffic Interchange to be constructed at 43rd Avneue.

Scatter Wash

The third drainageway on this project is Scatter Wash. Scatter Wash is the largest drainageway

crossing this segment of the Outer Loop Highway. The existing Scatter Wash channel is ill
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defined. The 100 year discharge of 6,100 cfs results in an approximate 2,000 foot wide

floodplain as it crosses existing Beardsley Road.

The improvements designed for Scatter Wash have been developed to control and convey the

6,100 cfs flow under the Outer Loop Highway Project. The channel improvements for Scatter

Wash will intercept the flow as it sheets across 35th Avenue north of Beardsley Road. The

channelization then funnels the flow down to a minimum width of 120' wide and incorporates

a series of three drop structures to reduce flowvelocities and meet roadway vertical alignment

requirements. The collected flow is then passed under the Outer Loop Highway in a 10 - 10'

x 6' concrete box culvert. The height of one cell of the box culvert has been increased to 8 feet

at the direction of A.D.O.T. for the City of Phoenix for an equipment pass. Channel improve­

ments have been extended from the CBC outlet, which allow the flow to expand to meet the

existing downstream floodway width. The banks will be concrete lined.
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DETENTION BASINS

51st Ayenue Detention Basin

The 51st Avenue Detention basin has been designed to handle the 100 year storm using the

inflow information provided the OLMC. Flood routing computations were performed using

HEC 1 to determine the peak storage volume required. The peak storage requirement for the

51st Avenue Detention basin is 34 acre-ft. In the case of a storm that exceeds the free board,

the basin emergency spillway will direct the overflow south to the North Frontage Road to

51st Avenue overland. The 51st Avenue Detention basin outlet has been designed to handle

an additional 17.7 cfs above its peak discharge to accommodate additional runoff expected

by the City of Phoenix. Computations indicate this outlet will drain the detention basin within

36 hours.

35th Ayenue Detention Basin

The 35th Avenue Detention basin has also been designed to handle a 100 year storm with the

inflow information provided by the OLMC. Similar analysis was performed for this basin to

determine the necessary peak storage volume . The peak storage requirement for the 35th

Avenue Detention basin is 34 acre-ft. In the event the capacity of the basin is exceeded, the

side weir that delivers runoff will function also as a spillway for the detention basin. The over­

flow then will continue in the diversion channel to Scatter Wash.

The inlet channel that delivers runoff to the detention basin was sized to carry 582 cfs.

Provisions were made in the delivery system for a side flow weir inlet into the basin which al­

lows 250 cfs to bypass the basin . Drainage of the detention basin will be accomplished by a 36"

RCP outlet line to Scatter Wash.
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STORM DRAINS

Drainage of the Outer Loop Highway will be provided by a storm drain system which will con­

vey the runoff to one of the drainageways that crosses this section with the exception of runoff

from the 55th Avenue Drainageway on west to 59th Avenue. This drainage will be picked up

by the section to the west (Sec 5-b). All flows east of Scatter wash will outlet into it. Runoff

between Scatter Wash and Skunk Creek will be collected and discharged into Skunk Creek.

Runoff from Skunk Creek to 51st Avenue will be picked up and carried to the 55th Avenue

Drainageway and discharged. The sizing of the storm drain is based upon the 10 year storm

event with the hydraulic grade line for the 10year storm to remain below the catch basin inlet.
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SUbcritical flow - No adjustment required
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Superelevation

Supercritical flow: . y = cv 2w/ g r c
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= The following tabulation relates the coefficient C

with flow conditions, channel shape, and curve

c

g

y = Additional freeboard, outside of curve

= Velocity, fps . .: ' .
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*******************************************************************************

****** *************************************************************************

02-1 5- 1 9 9 0 TIME 1 3: 51 :28
HYDROL OGY- - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - 50 2

FILE . . 000703-1

FILE .. 0 0070 3- 1

122 222 2

1222222

FEET
4 II
4 II

FEET
4 II
4 1 1

DEPTH W.AT TOP P.WET AREA VEL.FT/SEC RATE CFS
FT. FT. FT. (SO. FT. )

0 8 8 0 0 0
.2 5 10 10.06 2 .2 5 1. 9 4 4 . 3 7
. 5 12 12.12 5 2 . 9 2 1 4 .6
.7 5 14 14.18 8.25 3.67 30.28
1 16 16 .25 12 4.3 51. 66 r

1. 25 1 8 1 8 .31 16.2 5 4. 8 7 79. 06

STANLEY/METTEE-McGILL-MURPHY

DESIGN DATA
TRAPEZ OI DAL SECTI ON
WIDT H AT BOTTOM 8 .
S I DE SLOPE ON LEFT .
SI DE SLOPE ON RI GHT .

0 2-1 5- 1 99 0 TIME 13:49 :17
HY DROLOGY----- ------------- - --------------- ------- ------502

MANNI NG' S N .
SLOPE 00500

J OB NAME... . . 70 3 - 1

DEPTH W.AT TOP P. WET AREA VEL . FT/SEC RATE CFS
FT. FT. FT . ( SO . FT . )

0 8 8 0 0 0

· 2 9 .6 9 .6 5 1. 76 . 97 1.7
.4 11.2 11. 3 3 .8 4 1. 47 5 . 6 3
· 6 12.8 12.95 6 .24 1. 85 11.55
· 8 14.4 14.6 8. 96 2.17 1 9 . 48
1 16 16.25 12 2 . 46 29 . 52
1. 2 1 7 .6 1 7. 9 15 . 36 2 .72 41. 7 6

STAN LEY/ METTEE- Mc GI LL- MURPHY

JO B NAM~ . . ... 703-1

MANNIN G' S N .
SLOPE. . . . . . . 0 0 50 0

DESI GN DATA
TRAPEZOI DAL SECTI ON
WIDTH AT BOTTOM 8
SIDE SLOPE ON LEF T .
SIDE SLOPE ON RI GHT .
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I
II
.1

II
II
II

SlAVE DETENTION BASIN
ST Al:3E STOF.:AI3E
FILE : 51STOF.:.WK1

4:1 SIDE SLOPES
SIZE: A 620

B 530
C 430

TOP ELEVATION 130 7
WEIF.: ELE VATION 1306

II ELEVAT I ON

II
II
II
II
II
II
II
II
II
II
II
il

1305
1305
13 0 4
13 0 3
1302
1301
130 0
12'3'3
12'38

DEPT H

1
2
3

5
7
8
'3

S UPFA CE APEA
( AC)
6. 5 3
6 . 4 3
6 .24
6 .05
5 .8S
5.67
5. 4 ':;'
5. 3 1
5. 13

I NC:F.: EMENTAL
VOLUME (AC-FT )

6 .53
6. 3 4
6 . 14
5. ss
5. 7 7
5.58
5 .40
5 .22

ACCUt1ULAT I VE
VOLUME ( AC- FT )

4 5. '3:::
4 0 .40
3 4 .0E.
2 7 . '::i 2
2 1 . '37
16.20
10. 6 2
5. 2 2
0 . 0 0



---------- -----. - - - -- ----------
'''l S EI...E\~A nON VS STORAGE

&J-,----------------------------------.

]298

I

:1299
I

DOC!
I

DOl
1

DCI2

I

om
O -i-- - - .,---- - _ r-- - ---r- - - --.-- - - -.-- - - ..,--- - - r-- - -4f1

LJ03

]5-

5 -

10 -

:l) -

40. -

2) -

35-

25-

Vy'A TER SURFACE ELEVATlON
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I
I

STAGE DISCHARGE TABLE

I
51 AVE. DETENTIONBASI N
WITH EX CESS CAPACITYfOR CITYOf PHOENI X(17.7CfS)
3e' &30' &24' OUfAll l INE

I OUTfAll ELEVA1295.00
K= 1.48e/nARA2 /3

.1 n= .012

LI NE NO. DIAl1- ' K" DISCHARGE PIPE PIPE l ENGTH FR. SLOPE HDlOSS UP STREAM

II (IN ) Q (CfS) SLOPE CAPACITY ( fT) Sf (ft lft ) (fT) W.S.ElEV.

P-24 36 722 29.05 t 0.001 8 30.63 117 O.OOle 0.19 1295 .2

II P-25 36 7"'1 29. 05 t 0.0018 30.63 330 0.0016 0.53 1295.7L ~

II
P-26 36 722 29.05 t 0.0018 30.e3 330 0.0016 0.53 12%.3

P-27 36 722 29. 05 t 0.0018 30.63 330 O.OOle 0.53 1296.8

I P-28 36 ]?? 29.05 t 0.0018 30.e3 330 0.0016 0.53 1297.3

P-29 30 444 11. 35 0.0018 18. 85 330 0.0007 0.22 12'3 7.5

I P-30 30 444 11.35 0.0018 18. 85 300 0.0007 0.20 1297.7

P-31 30 444 11.35 0.001 8 18 .85 300 0.0007 0.20 1297.9

II P-32 30 444 11 .35 0.001 8 18. 85 322 0.0007 0.21 1298.1

II P-33 24 245 11 .35 0.0018 10.40 300 0.0021 0.64 1298.8

P-34 24 245 11.35 ~J 0.0018 10.40 100 0.0021 0.21 1299.0

il
II
II
II
!I
il
II



I
I

STA GE DISCHARGE TABLE

I
51 AVE. DE TENTI ONBASIN
WITHEX CESS CAPACITYFORCI TYOF PHOENIX(17.7CFS)
36' ~ 30' ~ 24' OUFAl l l INE

II OUTFAl l ELEVA1295 .00
K= 1.486/nARA2/3

II n=. 012

1,1
LINE NO . DIA M. "K" DISCHARGE PIPE PIPE lENGTH FR. SLOPE HDLOSS UPSTREAM

(IN) Q (CFS l SLOPE CAPACITY (FT) st (tt/ttl (FT) W.S.ELEV.

P-24 36 722 31.1 0 f 0.0018 30 .63 117 0.0019 0.22 1295.2

II P-25 36 722 31.10 f 0.0018 30.63 330 0.0019 0.61 1295.8

II
P-26 36 722 31.1 0 f 0.0018 30.63 330 0.0019 0.61 1296.4

P-27 36 722 31.10 f 0.0018 30.63 330 0.0019 0.61 1297.1

II P-28 36 722 31.10 f 0.0018 30.63 330 0.0019 0.61 1297.7

P-29 30 444 13.40 0.0018 18.85 330 0.0009 0.30 1298.0

II P-30 30 444 13 . 40 0.0018 18.85 300 0.0009 0.27 1298.2

P-31 30 444 13 .40 0.0018 18.85 300 0.0009 0.27 1298.5

II P-32 30 444 13.40 0.0018 18 .85 322 0.0009 0.29 1298 .8

II P-33 24 245 13.40 0.0018 10.40 300 0.0030 0.90 1299.7

13.40 )P-34 24 245 0.0018 10.40 100 0.0030 0.30 1300.0 .

II
II
II
II
II
'1
II



,I
II

STAGE DISCHARGE TABLE

II
51 AVE . DETEN TI ONBAS IN
WITHEX CESS CAPACITYfORCITY Of PHOEN IX(17.7CfSl
36' ~ 30' ~ 24' OUFALL LINE

11 OUTfALL ELEVA1295. 00
K= 1.486/nARA2/3

II n= .012

LINE NO. DI AM. 'K' DISCHARGE PIPE PIPE LENGTH fRo SLOPE HD LOSS UPSTREAM

II (IN ) Q (CFS) SLOPE CAPACITY (FT) Sf (ft/ft ) ( FT) W.S .ELEV.

P-24 36 722 32.93 f 0.0018 30.63 117 0.0021 0.24 1295.2

II P-25 36 722 32.93 f 0.0018 30.63 330 0.0021 0.63 1295.9

II
P-26 36 722 32.93 f 0.0018 30.63 330 0.0021 0.69 1296 .6

P-27 36 722 32,'33 f 0.0018 30.63 330 0.0021 0.69 1297.3

II P-28 36 722 32.93 f 0.0018 30.63 330 0.0021 0.69 1298.0

P-29 30 444 15.23 0.0018 18.85 330 0.001 2 0.39 1298.4

I P-30 30 444 15 .23 0.0018 18 .85 300 0.001 2 0.35 1298 .7

P-31 30 444 15. 23 0.0018 18.85 300 0.0012 0.35 1299. 1

II P-32 30 444 15 .23 0.0018 18.85 322 0.0012 0.38 1299.5

II P-33 24 245 15.23 0.0018 10.40 300 0.0039 Li b 1300.6

15.23 '-P-34 24 245 0.0018 10.40 100 0.0039 0.39 1301.0

II
II
11
II
II
II
II



I
I

STAGE DISCHA RGE TABLE

I
51 AVE . DET ENTIONBASIN
WITHEXCESS CAPACITY FOR CITY OF PHOENIX(17. 7CFS)
36' ~ 30' ~ 24' OUFALL LI NE

II OUTFALL ELE VA 1295, 00
K= 1,486/nARA2/3

I n=. 012

II
LINE NO. DIAM , 'K ' DISCHARGE PIPE PIPE LENGTH FR, SLOPE HD LOSS UP STREAM

(IN) Q (CFS ) SLOPE CAPACITY ( rT) Sf (ftlft> (rT) W.S .ELEV.

P-24 36 722 34,58 t 0,0018 30,63 117 0,0023 0,27 1295,3

II P-25 36 722 34 ,58 t 0,0018 30,63 330 0,0023 0.76 1296 .0

II
P- 2E. 36 722 34 .58 t 0.0018 30.63 330 0.0023 0,76 12%.8

P-27 3E. 722 34. 58 t 0.0018 30 .63 330 0,0023 0,7E. 1297. 5

II P-28 36 722 34 ,58 t 0.0018 30,63 330 0,0023 0.76 1298.3

P-29 30 444 16.88 0.0018 18.85 330 0,0014 0,48 1298.8

I P-30 30 444 16 .88 0.0018 18.85 300 0,0014 0,43 1299.2

II
P-31 30 444 16. 88 0.0018 18.85 300 0,0014 0.43 1299.6

P-32 30 444 16 .88 0.0018 18.85 322 0.0014 0,46 1300.1

II P-33 24 245 16 .88 0.0018 10,40 300 0,0047 I. 42 1301.5

16.88.,P-34 24 245 0.0018 10.40 100 0.0047 0,47 1302,0

II
II
II
II
II
il
II



~ - - - -

I
I

STAGE DI SCHARGE TABLE

I
51 AVE. DET ENTION BASIN
WITHEX CESS CA PACITYfORCITYOf PHOENIX(17.7CfS)
36' ~ 30' ~ 24 ' OUfAlLl INE

II OUTfAll ELEVA 1295. 00
K= 1.486/nARA2/3

II n=.012

II
LINE NO. DIM. "K' DISCHARGE PIPE PIPE LENG TH FR. SLOPE HD lOSS UPSTREAM

(IN ) g (CfS) SLOPE CAPACITY (fT) Sf (ft/ft) ( fT) W.S.ElEV.

P-24 36 722 36 .11 i 0.0018 30.63 117 0.0025 0.29 1295.3

II P-25 36 m 36. 11 i 0.0018 30.63 330 0.0025 0.83 12'35.1'-.

II
P-26 36 722 36.11 i 0.001 8 30.63 330 0.0025 0.83 12%.9

P-27 36 722 36.11 t 0.0018 30.63 330 0.0025 0.83 1297 .8

II P-28 36 722 36 .11 i 0.0018 30. 63 330 0.0025 0.83 1298.6

P-29 30 444 18.41 0.0018 18.85 330 0.0017 0.57 1299 .2

I P-30 30 444 18.41 0.0018 18.85 300 0.0017 0.52 1299.7

II
P-31 30 444 18.41 0.0018 18.85 300 0.001 7 0.52 1300.2

P-32 30 444 18.41 0.0018 18.85 322 0.0017 0.55 1300.7

II P-33 24 245 18.41 0.0018 10.40 300 0.0056 I. 69 1302.4

P-34 24 245 18.41. 0.0018 10.40 100 0.0056 0.56 1303.0

II
II
II
:1
I
I
I



I
I

STAGE DISCHARGE TAB LE

I
51 AVE. DE TENTIONBASIN
WITHEXCESS CAPACITYfOR CI TY Of PHOENIX (17 .7CfS )
35' ~ 30 ' ~ 24' OUfAll lINE

I OUTfAl l ELEVA1295.00
K= 1.486/nARA2 /3

I
n=. 012

JI
UNE NO . DIM. 'K' DISCHARGE PIPE PIPE lENGTH fR. SLOPE HD lOSS UPSTREA!'I

(IN ) g (CfS ) SLOPE CAPACITY (fT) Sf (ft /ftl (fT) W.S .ElEV.

P-24 36 722 37.53 I 0.0018 30.63 117 0.0027 0.32 1295.3

II P-25 36 722 37 .53 I 0.0018 30.53 330 0.0027 0.89 1296 .2

II
P-25 36 P ? 37.53 I 0.0018 30 .53 330 0.0027 0.89 1297.1

L~

P-27 36 722 37.53 I 0.0018 30 .53 330 0.0027 0.8 '3 1298.0

I P-28 36 722 37.53 I 0.0018 30.63 330 0.0027 0.89 1298.9

P-29 30 444 19.83 0.0018 18. 85 330 0.0020 0.66 12'39 .5

I P-30 30 444 19.83 0.0018 18.85 300 0.0020 0.60 1300.1

II
P-31 30 444 19.83 0.0018 18.85 300 0.0020 0.60 1300.7

P-32 30 444 19.83 0.0018 18.85 322 0.0020 0.64 1301.4

II P-33 24 245 19.83 0.0018 10.40 300 0.0065 1.96 1303.3

P-34 24 245 19. 83 .: 0.0018 10.40 100 0.0065 0.65 1304.0 .

II
II
II
II
II
II

II



I
I

STA GE DISCHARGE TABLE

I
51 AVE . DETENT IONBASI N
WITH EXCESS CAPACITYfORCITY Of PHOENI X(17.7CfS )
36' ~ 30' ~ 24' OUfAl l lINE

II OUTfAl l ELEVA 1295. 00
K= 1.486 /nAR A2/3

II n=.01 2

II
LINE NO . DIAH. "K" DISCHARGE PIPE PIPE lENGTH FR. SLOPE HD lOSS UPST REAM

(IN ) g (Cm SLOPE CAPACITY (fT) Sf (ft/ ft) (fT) W.S.ELEV .

P-24 36 722 38.88 I 0.0018 30.63 117 0.0029 0.34 1295.3

II P-25 3& 722 38.88 t 0.0018 30.63 330 0.0029 0.% 12%.3

II
P-26 36 722 38 .88 I 0.00 18 30.63 330 0.0029 0.96 1297.3

P-27 36 722 38.88 I 0.0018 30.63 330 0.0029 0.96 1298.2

II P-28 36 722 38.88 f 0.0018 30.63 330 0.0029 0.96 1299.2

P-29 30 444 21.1 8 0.0018 18.85 330 0.0023 0.75 129'3 .9

I P-30 30 444 21 . 18 0.0018 IB .85 300 0.0023 0.6B 1300.6

P-31 30 444 21.18 0.0018 18 .85 300 0.0023 0.68 1301. 3

II P-32 30 444 21.18 0.0018 IB.85 322 0.0023 0.73 1302.0

II P-33 24 245 21.18 0.0018 10.40 300 0.0075 2.24 1304.3

21.18"":'P-34 24 245 0.0018 10.40 100 0.0075 0.75 1305.0

II
II
II
II
I .o

II
II



I
I

STAGE DISCHARGE TAB LE

.1
51 AVE. DETENTION BAS IN
WITH EX CESS CAPACITYFORCITY OF PHOEN IX(17.7CfS l
35' ~ 30' ~ 24' OUFAll lINE

I OUTFAll ELEVA1295. 00
K= 1.485/nARA2/3

II n=.012

II
UNE NO . DIAI1. 'K' DISC HARGE PIPE PI PE LENGTH FR. SLOPE HD LOSS UP STREAM

(IN) g (CFSl SLOPE CAPACITY (fT) Sf Wlft l ( fT) W. S.ElEV.

P-24 36 722 40. 15 f 0.0018 30.63 117 0.0031 0.35 1295.4

II P-25 35 722 40.15 f 0.001 8 30.63 330 0.0031 1.02 12%.4

II
P-25 35 722 40.15 f 0.0018 30 .53 330 0.0031 1.02 1297.4

P-27 35 722 40.15 f 0.0018 30.53 330 0.0031 1.02 1298.4

II P-28 35 722 40.15 f 0.0018 30.53 330 0.0031 I. 02 1299.4

P-29 30 444 22.45 0.0018 18.85 330 0.0025 0.84 1300.3

II P-30 30 444 22.45 0. 0018 18.85 300 0.0026 0.77 1301.1

II
P-31 30 444 22.45 0.0018 18.85 300 0.0025 0.77 1301. 8

P-32 30 444 22 .45 0.001 8 18.B5 322 0.0025 0.82 1302.6

II P-33 24 245 22.45 O.OOIB 10.40 300 0.0084 2.52 1305.2

P-34 24 245 22. 45 · 0.0018 10.40 100 0.ooB4 0.84 1306.0

II
II
II
II
II
I
II
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TH IS HE C- I VERSION CON TA INS All OPTIONS EXCEPT ECONO~ I Cs, ANDTHE NUM BER Of PLANS AREREDUCEDTO3

Hit

flOOD HYDROGRAPH PACKAGE HEC-I ( I B ~ XT 512KVERSION ) -fEB 1,1985
U.S. ARMY CORPS Of ENGINEERS, THE HYDROLO GIC ENGINEERINGCENTER , b09 SECOND STREET, DAVIS, CA. 95blb

uu

HEC-l INPUT

ID 1 2 3 4•. . . . . .5.... . •.b•.. .•. .7 8..•.•• •9. . . . .•10

PAGE 1

28TRAP

2.48 2.75 2. 94 3. 28 3.80 4.08

KK DA I4C
KM RUNDff FRDM 14C
BA O.Ob
PH 0.72 I. 41
LS 93
UD .12

KK RI4B
KM ROUTE RUNOfF FROM14CTD 148
RK 1000 .0068 .018

KK DA I4B
KII RUNOFF FROM14B
BA .14
LS 93
UD .1b

KK CI4B
KM COMBINE HYDROGRAPHS 14CAND 14B
HC 2

KIf RI4A",
KM ROUTE COM BINEDRUNOFF FROM14B TO14A
R~' 3-i OO .0068 .018 TRAP 8 2

ID OUTERlOOP HI GHWAY51STAVE DETENTION BAS IN
ID DRAINAGE BASI NS 14A, 14BAND 14C
ID 100 YEAR STORMROUTI NG THROUGH DETENTIONBASIN
ID OUTFALL SUBMERGED WI TH10 YEARs T OR~ IN SKUNKCREEK
ID OUTfALL LINE HAS EXCESS CAPACITY fORCI TY Df PHDENI X
ID fILE 51AVl.IN
IDIAGRAM
IT 2 240
10 5

I
II
I
II
I
II

LINE

II IH fREE Ht
I

II 2
3
4

II
5
b

7

II 8

9

II
10
II
12
13

II 14

IS

II
Ib
17

18

II 19
20
21

II n

23

II
24
25

26

J . 27
28

II
II



46 ZZ

LI NE ID 1••..••• 2••• •••• 3. . •••••4.• . ••••5••• •• ••6••• . •••7. •••• ••8••• ••• •9•••••• 10

29 KK DA14A
30 KII RUNOFF FROII 14A
31 BA .12
32 LS 85
33 UD .16

34 KK C1 4A
35 KM CO IIBINEHYDROGRAG HS 14C, 14B AND 14A
36 KO 1
37 HC 2

(---) RETURNOF DIVERTED OR PUMPED FLOW

(---» DIVERSIONOR PUMP FLOW

KK BAI4
KII ROUTE COIIBINED RUNOFF TO51STAVE DETENTIONBASIN
KO 1
RS 1 STOR -1 0
SV 0 5.22 10.62 16.20 21. 97 27 .92 34.0f, 40 .40 46.93
SQ 8.95 11 .35 13.40 15.23 16. 88 18.41 19. 83 21. 18 22.45
SE 1298 1299 1300 1301 1302 1303 1304 1305 1306

HEC-l INPUT PAGE 2

DA 148

SCHE MATICDIAGRAM OF STREAMNETWORK

CI4B .
V
V

R14A

DA14C
V
V

R14B

(V) ROUTING

(.) CONNEC TOR

38
39
40
41
42
43
44
45

9

18

26

23

15

NO .

INPUT
LINE

11
II
II
1.1
11
II
II
II
II
II
II
II
II
II
~ I 29 DA14A

I
I
I
I

34 C14A... . •. .. . . •.
V
V

38 BA14

·I t ) RUNOFF ALSO CO IIPUTED AT THIS LO CATION

2



H I

3

t tt ttt t t t ttt ttt ttt ttt ttt ttl ttt ttt ttt t t t ttt ttt ttt ttt ttt ttl ttt ttt t t t ttt It I ttl Itt ttt t t t Itt Itt ttt ttt t t t

I tt tl tt ll tttttt tllll llllttlt ttlllll lltll lllttllt~lllllItttt lttllttlttltt llltttltllttttlttltlltlttttttl ttltittt tttl lt t ti lltlt ill

.03 HOU RS
7.97 HOURS

MINU TES IN COMP UTA TIONINTER VAL
STARTING DATE
STARmlG TI ME
NUMBEROFHYDROGRAPHORDINATES
END ING DATE
END iNGTIME

2
I 0

0000
240

1 0
0758

COMPUTATIONIN TE RVAL
TOTALTI MEBASE

HYDROGRAPHTIME DA TA
NMIN

IDA TE
ITI ME

N9
ND DATE
NDTIME

ENGLI SHUNITS

IT

8 10 OUTPUT CON TROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOTCONTROL
9SCAL O. HYDROGRAPHPLOT SCALE

OUTER LOOP HIGHWAY51ST AVE DE TENTION BASIN
DRAINAGE BASINS 14A, 14B AND 14C
100 YEARSTORM RO UTINGTHROUGH DETENTI ON BASIN

OUTfALL SUBMERGED WITH10 YEAR STORM IN SKUNKCREEK
OUTFALL LINE HAS EXCESS CAPACITY FOR CITY OF PHOEN IX
fILE 5IAVZ. IN

HU

fLOOD HYDROGRAPHPACK AGE HEC-I (IBM XT 512KVERSION) -fEB 1,1985
U.S. ARMY CORPS Of ENGINEERS, THE HYDROLOGICENGINEERING CENTER, 609 SECOND STREET, DAV IS, CA. 9561 6

uu

37 He HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDRO GRAPHS TO COMBI NE

36 KO OUTPUTCONTROL VA RIABLES
IPRN T 1 PRINTCONTROL
IPLOT 0 PLOT CONTROL
9S CAL O. HYDROGRAPHPLOTSCALE

IHHHHHHt

I t

34 KK I CI4A t
t t

HHHHHHH

I
I
I
I
II
I
I
II
I
II
II
(I
II
II
,I
II
II
II

II



I
II HYOR06 RAPHAT STATION C14A

SUM OF 2 HY OR06RAPHS

t tt t tt t l t t ! t fff lllff! ttttff fflt l ttf fftfttlltlillftlitttl tflf tf ffttfftffffff tftftffff ltlttltttfllillftifftitlttftttltflflfllllt! ! ll t

I I I I

DA "ONHR"N ORO FLOW I DA"ONHRI'1N ORD fl OW I DA "ONHRMN ORO FLOW I DA"ON HRMN ORO FLOW
I I I

II 1 0000 1 O. I 1 0200 61 O. t 1 0400 121 2B7. I 1 0600 181 27 .
1 0002 2 O. I 1 0202 62 O. I 1 0402 122 3B4. t 1 0602 182 26 .
1 0004 3 O. t 1 0204 63 O. t 1 0404 123 515 . I 1 0604 183 26.

II
1 0006 4 O. I 1 0206 64 O. t 1 0406 124 662. I 1 0606 IB4 25.
1 0008 5 O. t 1 020B 65 O. I 1 0408 125 7B8. I 1 0608 185 25.
1 00 10 6 O. I 1 0210 66 O. I 1 0410 126 858. t 1 0610 186 25.
1 0012 7 O. I 1 0212 67 O. I 1 0412 127 864. t 1 061 2 187 24.

II 1 0014 8 O. I 1 021 4 68 O. I 1 0414 128 820. I 1 0614 188 24.
1 0016 9 O. I 1 0216 69 1. I 1 0416 129 748 . t 1 0616 189 24 .
1 0018 10 O. f 1 021 8 70 1. I 1 0418 130 667 . I 1 0618 190 23 .

II 1 0020 11 O. t 1 0220 71 1. t 1 0420 131 590. t 1 0620 191 23 .
1 0022 12 o. 1 0222 72 1. 1 0422 132 520. t 1 0622 1'32 23.
1 0024 13 O. t 1 0224 73 1. t 1 0424 p " 459. t 1 0624 193 22 ..J .J

II
t 0026 14 O. 1 0226 74 1. t 1 0426 134 405 . 1 0626 194 22.
1 0028 15 O. t 1 0228 75 2. I 1 0428 135 359. t 1 0628 195 22.
1 0030 16 O. I 1 0230 76 2. I 1 0430 136 319. t 1 0630 196 21.
1 0032 17 O. I 1 0232 77 2. t 1 0432 137 2B5. I 1 0632 197 21.

II 1 0034 18 O. I 1 0234 78 2. I 1 0434 138 255. t 1 0634 198 21.
1 0036 19 O. I 1 0236 79 2. I 1 0436 139 226 . I 1 0636 199 21.
1 0038 20 O. 1 0238 BO 3. 1 0438 140 199. t 1 0638 200 20.

II
1 0040 21 O. t 1 0240 Bl 3. I 1 0440 141 173. I 1 0640 201 20.
1 0042 22 O. I 1 0242 82 3. t 1 0442 142 150. I 1 0642 202 20.
1 0044 23 O. t 1 02 44 B3 4. t 1 0444 143 131. t 0644 203 20.
1 0046 24 O. 1 02 46 B4 4. f 1 0446 144 11 4. t 0646 204 20.

II 1 0048 ~" O. 1 024B B5 4. t 1 0448 145 101. t 0648 205 19.L.J

1 0050 26 O. 1 0250 B6 4. t 1 0450 146 90. t 0650 206 19 .
1 0052 27 O. t 1 0252 87 5. t 1 0452 147 B1. t 0652 207 19.

II 1 0054 28 O. f 1 0254 88 5. t 1 0454 148 73. t 0654 208 19.
1 0056 29 O. t 1 0256 89 5. I 1 0456 149 67. t 0656 209 18 .
1 0058 30 O. I 1 0258 90 6. f 1 0458 150 62. t 0658 210 18.
1 0100 31 O. t 1 0300 91 6. t 1 0500 151 58. t 0700 211 18.

II 1 01 02 32 O. t 1 0302 92 7. t 1 0502 152 55. t 0702 212 18.
1 0104 33 O. t 1 0304 93 7. t 1 0504 153 52. t 0704 213 18 .
1 01 06 34 O. f 1 0306 94 B. f 1 0506 154 49. t 0706 214 18.

II 1 01 08 35 O. t 1 0308 95 B. t 1 0508 155 48. t 0708 215 18.
1 0110 36 O. I 1 0310 96 9. 1 0510 156 46. I 0710 216 19.
1 0112 37 O. I 1 0312 97 9. I t 0512 157 45 . t 0712 217 19.

II
1 011 4 38 O. t 1 031 4 98 10. I 1 05 14 158 44. I 0714 218 19.
1 011 6 39 O. I 1 03 16 99 10. 1 0516 159 42. t 071 6 219 20.
1 0118 40 O. I 1 0318 100 11. t 1 05 18 160 41. I 071B 220 20.
1 0120 41 O. I 1 0320 101 12. I 1 0520 161 41. t 0720 221 20.

II 1 0122 42 O. I 1 0322 102 12. I 1 0522 162 40. I 0722 222 20.
1 0124 43 O. I 1 0324 103 13. I t 0524 163 39. I 0724 223 20.
1 0126 44 O. I 1 0326 104 14. I 1 0526 164 38. I 0726 224 20 .

II
1 0128 45 O. t 1 032B 105 15. I 1 0528 165 37. t 0728 225 20.
1 0130 46 O. I 1 0330 106 16. I 1 0530 166 36. I 0730 226 20.
1 0132 47 O. 1 ~ 0332 107 18. I 1 0532 167 36. t 0732 227 20.

II 4

II



I I fff f tt t ff fl f ffl f ll f f l f fl f ft fll fll fi t ff i f ll f ft ftt ttt ttt ti t ttt fft tit ft f f t t f it fll ttl tit tit ttt f tt ff l

01 34 48 o. f 0334 lOB 20. f 0534 168 35. t 0734 228 20.
0136 43 O. t 0336 109 23. t 0536 169 34. t 0736 22'3 20 .
0138 50 O. 0338 110 28. t 0538 170 33. I 0738 230 20.
0140 51 O. f 0340 11 1 34. f 0540 171 33. f 0740 231 20.
0142 52 O. f 0342 112 43. I 0542 172 32. f 0742 232 20.
01 44 53 O. I 0344 113 54 . I 0544 173 31. I 0744 233 20.
01 46 54 O. f 0346 114 66. t 0546 174 31. f 0746 234 20.
0148 55 O. I 0348 115 80. I 0548 175 30. I 0748 235 20.
0150 56 O. I 0350 116 96. I 0550 176 23 . I 0750 236 20.
01 52 57 O. I 0352 117 116. 0552 177 zs, I 0752 237 19.
0154 58 O. f 0354 118 140. t 0554 178 28. f 0754 238 19.
0156 59 O. I 0356 119 173. I 0556 179 28. I 0756 239 1'3.
0158 60 O. I 0358 120 21 9. I 0558 180 27. f 0758 240 19.

f I I

flf fl tf tlil l t l f f f f t f ff f t l f fl lll l l i l l f l t l f l f f l l l l l l l i l l 1I I I I I I IIIII I I I I I I I I I f l l i l l f l l l l l f f i l l f t f t t t t t t tt l t i t t t l t t t l t f l f l f f t f t t fl l f i f

40 KO OUTPUT CONT ROL VARI ABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QS CAL O. HYDROGRAPHPLOT SCALE

45.940.434.127. 922.0

63.
2.416

41.

7.97-HR

16 .2

63.
2.41 6

41.

10.6

63.
2.416

41.

5.2.0

~AXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

83.
2.416

41.

1 NUMBEROF SUBREACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INI TI AL CONDITI ON
.00 WORKI NGRAND DCOEFFICIE NT

CUM ULATIVE AREA =

BA 14 I

I

5

STORAGE

STO RAGE ROUTING
NSTPS

ITYP
RSVRIC

X

HYDROGRAPHROUTING DATA

CARDNO. 45

HHHHIHHt

I

f

tHIHtHHtH

f t

42 SV

41 RS

38 KK

PEAKfLOW TI~E

(CfSl (HR)
(CFS)

864. 4.20
(INCHES)

(AC-FT)

ERR OR 1

I
I
I
II
II
II
II t

+

II
II
II
II
il
II
II
II
II
II
II
II



·1
II

43 SQ DISCHARGE 9. 11. 13. 15. 17. 18. 20. 21. 22.

44 SE ELEVATI ON 1298.00 1299. 00 1300.00 1301.00 1302.00 1303.00 1304.00 1305.00 130e.00

I HI

1111111.11•••IIII.I.II••I.III.III.IIII.ltt.llllltltltl111.11111.1.1.111111••••II•••• llltfftlftllllflffffflf lfll l fffffffl. lllfff lfif

II HYDROGRAPH AT STATION BA14

fl l llllfllll l fl ll l fl l l fl ll fl l ffl flffff.1111111111111111.1.1.1••I.'.II ••I••III••llfff"fll'f"fff flffffllllll111.llflllflllfllffffl f

II I I

DAMON HRMN ORD OUTF LOW STORA GE STAGE I OA MON HRMN ORO OUTFLOW STORAGE STAGE I DA MON HRMN ORO OUTFLOW STORAGE STA GE
I I

II 0000 1 O. .0 1298 .0 f 1 0240 81 9. .0 1298.0 I 1 0520 lei 20. 33.2 1303.9
0002 2 9. .0 1298.0 I 1 0242 82 9. .0 1298.0 I 1 0522 162 20. 33.3 1303.9
0004 3 9. •0 1298.0 I 1 0244 83 9. .0 1298.0 I 1 0524 163 20. .,., ., 1303.9.).,J,.J

0006 4 9. .0 1298.0 I 1 0246 84 9. .0 1298.0 I 1 0526 164 20. 33.4 1303.9

II 0008 5 9. .0 1298. 0 , 1 0248 85 9. .0 1298.0 f 1 0528 165 20. 33.4 1303."
0010 6 9. .0 1298.0 f 1 0250 86 9. .0 1298.0 I 1 0530 166 20. 33 .5 1303 .9
0012 7 9. .0 1298.0 I 1 0252 87 9. .0 1298.0 I 1 0532 167 20. 33. 5 1303.9

II 0014 8 9. .0 1298. 0 I 1 0254 88 9. .0 1298. 0 I 1 0534 16B 20. 33.5 1303.9
0015 9 9. .0 1298. 0 I 1 0256 89 9. .0 1298. 0 I 1 0536 169 20. 33.e 1303."
0019 10 9. .0 1298.0 I 1 0258 90 9. .0 1298. 0 I 1 0538 170 20, 33 .6 1303.9

II
0020 11 9. .0 1298.0 I 1 0300 91 9. .0 1298.0 f 1 0540 171 20. 33.7 1303.9
0022 12 9. •0 1298.0 I 1 0302 92 9. .0 1298.0 I 1 0542 172 20. 33.7 1303.9
0024 13 9. .0 1298 .0 I 1 0304 93 9. .0 1298. 0 f 1 0544 173 20. 33.7 1303.9
0026 14 9. .0 1298.0 I 1 0306 94 9. .0 1298.0 f 1 0546 174 20. 33.8 1304.0

II Olns 15 9. .0 1298.0 I 1 0308 95 9. .0 1298.0 I 1 0548 175 20. 33.8 1304.0
0030 16 9. .0 1298. 0 I 1 031 0 96 9. .0 1298.0 I 1 0550 In 20. 33.8 1304.0
0032 17 9. .0 1298 .0 f 1 0312 97 9. .0 1298. 0 I 1 0552 177 20. 33.8 1304.0

II
0034 18 9. .0 1298.0 I 1 0314 98 9. .0 1298.0 I 1 0554 178 20. 33.9 1304. 0
0036 19 9. .0 1298 .0 , 1 0316 99 9. .0 1298.0 • 1 0556 179 20. 33.9 1304.0
0038 20 9. .0 1298.0 I 1 0318 100 9. .0 1298.0 I 1 0558 180 20. 33.9 13tH. 0
0040 21 9. .0 1298.0 I 1 0320 101 9. .0 1298.0 f 1 0600 181 20. 33.9 1304. 0

II 0042 22 9. .0 1298. 0 I 1 0322 102 9. .0 1298.0 I 1 0602 182 20. 33.9 1304.0
0044 23 9. .0 1298 .0 I 1 0324 103 9. .0 1298.0 f 1 0604 183 20. 34.0 1304.0
0046 24 9. .0 1298. 0 I 1 0326 104 9. .0 1298.0 f 1 0606 184 20. 34.0 1304.0

II
0048 25 9. .0 1298.0 f 1 0328 105 9. .0 1298.0 f 1 0608 185 20. 34.0 1304. 0
0050 26 9. .0 12'38.0 I 1 0330 106 9. .1 1298.0 I 1 0610 186 20. 34.0 1304.0
0052 27 9. •0 1298.0 I 1 0332 107 9. . 1 1298. 0 f 1 061 2 187 20 . 34.0 1304.0
0054 28 9. •0 1298. 0 I 1 . 0334 108 9. •1 1298.0 I 1 0614 188 20. 34 .0 1304 .0

II 0056 29 9. .0 1298. 0 f 1 0336 109 9. . 1 1298.0 f 1 061 6 189 20. 34.0 1304. 0
0058 30 9. .0 1298.0 I 1 0338 110 9. •2 1298. 0 1.1 0618 190 20. 34. 0 1304.0
0100 31 9. .0 1298. 0 f 1 0340 111 9. .3 1298 .0 f 1 0620 191 20. 34 .1 1304.0

II 0102 32 9. .0 1298.0 I 1 0342 112 9. .3 1298.1 I 1 0622 192 20. 34.1 1304. 0
0104 33 9. .0 1298. 0 I 1 0344 113 9. .4 1298 .1 f 1 0624 193 20 . 34.1 1304. 0
010& 34 9. .0 1298.0 I 1 0346 11 4 9. .6 1298.1 I 1 0626 194 20. 34 . 1 1304,0

JI
0108 35 9. .0 1298.0 I 1 0348 115 9. .8 1298.1 f 1 0&28 195 20. 34.1 1304.0
0110 36 9. .0 1298.0 I 1 0350 116 9. 1.0 1298.2 f 1 0630 196 20. 34. 1 1304. 0
0112 37 9. .0 1298 .0 f 1 0352 117 10. 1.2 1298.2 f 1 . 0632 197 20. 34.1 1304.0
0114 38 9. .0 1298. 0 I 1 0354 118 10. 1.6 1298.3 f 1 0634 198 20. 34. 1 1304.0

II 011 6 39 9. .0 1298.0 f 1 0356 11 9 10. 2.0 1298.4 I 1 0636 199 20. 34 .1 1304. 0
0118 40 9. .0 1298 .0 I 1 0358 120 10. 2.5 1298.5 I 1 0638 200 20 . 34 .1 1304.0
0120 41 9. .0 1298 .0 f 1 0400 121 10. 3.2 1298.6 f 1 0640 201 20. 34 .1 1304.0

II 6

II



II
0122 42 9. .0 1298.0 I 0402 122 11. 4.0 1298.8 I 1 0642 202 20. 34. 1 1304.0

I 0124 43 9. .0 1298. 0 l 0404 123 11. 5.3 1299.0 l 1 0644 203 20. 34.1 1304. 0
0126 44 9. .0 1298.0 I 0406 124 P 6.8 1299.3 l 1 0646 204 20. 34.1 1304.0~.

0128 45 9. .0 1298.0 I 0408 125 13. 8.8 1299.7 f 1 0648 205 20. 34.1 1304 .0

I 0130 46 9. .0 1298. 0 l 041 0 126 14. 11.0 1300.1 I 1 0650 206 20. 34 .1 1304 .0
0132 47 9. .0 1298.0 l 04 12 127 14. 13.4 1300.5 l 1 0652 207 20. 34.1 1304. 0
0134 48 9. .0 129B. 0 I 0414 128 15. 15. 7 1300.9 I 1 0654 208 20. 34. 1 1304.0

II
om 49 9. .0 129B. 0 I 04 16 129 16. 17.8 1301. 3 I 1 0656 209 20. 34.1 1304 .0
01 38 50 9. .0 1298. 0 I 041B 130 16. 19.7 1301. 6 I 1 0658 210 20. 34.1 1304.0
0140 51 9. .0 1298. 0 I 0420 131 17. 21.4 1301. 9 I 1 0700 21 1 20. 34.1 1304. 0
0142 52 9. .0 1298.0 I 0422 132 17. 22.8 1302.1 f 1 0702 212 20. 34.1 1304 .0

I 0144 53 9. .0 1298. 0 l 0424 133 17 . 24 .1 1302.4 l 1 0704 21 3 20. 34.1 1304 .0
0146 54 9. .0 1298. 0 f 0426 134 18. 25.3 1302.6 f 1 0706 214 20. 34 .1 1304 .0
0148 55 9. .0 129B. 0 l 0428 135 is. 26.3 1302.7 l 1 0708 215 20. 34.1 1304 .0

II
0150 56 9. .0 1298. 0 I 0430 136 18. 27.2 1302.9 I 1 0710 216 20 . 34.1 1304. 0
01 52 57 9. .0 1298 .0 I 0432 137 18. 2B.0 1303 .0 l 1 0712 217 20. 34.1 1304.0
0154 58 9. .0 1298. 0 I 0434 138 19. 28.6 1303.1 I 1 0714 218 20. 34.1 1304 .0
0155 5'3 9. .0 1298. 0 I 0436 139 19. 2'3.3 1303.2 I 1 07 16 219 20. 34.1 1304 .0

II 0158 60 9. .0 1298. 0 t 0438 140 19. 29 .8 1303.3 f 1 0718 220 20. 34.1 1304 .0
0200 61 9. .0 1298.0 I 0440 141 19. 30.3 1303.4 l 1 0720 22 1 20. 34. 1 1304.0
0202 62 9. .0 1298 .0 I 0442 142 19. 30.6 1303.4 I 0722 222 20. 34.1 1304. 0

II 0204 63 9. .0 1298.0 f 0444 143 19. 31. 0 1303.5 I 0724 223 20. 34 . 1 1304. 0
0206 64 9. .0 1298. 0 I 0446 144 19. 31.3 1303.5 I 0726 224 20 . 34.1 1304.0
0208 65 9. .0 1298 .0 I 0448 145 19. 31.5 1303.6 l 0728 225 20. 34.1 1304 .0
0210 66 9. .0 1298.0 I 0450 146 19. 31.7 1303.6 I 0730 226 20. 34.1 1304.0

II 0212 67 9. .0 12'38.0 f 0452 147 19 . 31.9 1303.6 f 0732 227 20. 34. ! 1304.0
0214 68 9. .0 1298. 0 I 0454 148 13 . 32.1 1303.7 I 0734 228 20. 34.1 1304.0
0215 6'3 '3. ,\ 1298.0 I 0456 149 19. J' 'l 1303 .7 I 0736 229 20. 34.1 1304.0• 'J i. . ..

II 0218 70 9. .0 1298.0 I 0458 150 19 . 32.3 1303 .7 f 0738 230 20. 34.1 1304.0
0220 71 9. .0 1298 .0 f 0500 151 19. " .~, ~ 1303.7 f 0740 231 20. 34.1 1 30 ~ . 0-.J 6.. 1

0"")') 72 0 .0 1298.0 I 0502 152 19 . 32.5 1303.8 f 0742 232 20. 34 .1 1304.0J.

0224 73 0 .0 l2'38 .0 f 0504 153 1'3. 32.6 1303.8 I 0744 233 20 . 34.1 1304.0

II
J .

0226 74 9. .0 1298 .0 I 0506 154 20. ')'; 7 1303. 8 I 0746 234 20. 34. 1 1304.0tJ~. I

0228 75 9. .0 1298.0 I 0508 155 20. ') "1 Q 1303.8 f 0748 235 20. 34.1 1304.0,Ji... "-.;

0230 76 9. .0 1298. 0 f 051 0 156 20. 3~' 0 1303.8 I 0750 236 20 . 34 .1 1304.0.. . J

II 0")')") 77 9. .0 1298.0 f 05 12 157 20. " .... l~ 1303.8 I 0752 237 20. 34. 1 1304.0~J_ :Ji. • •

0234 78 9. .0 1298 .0 I 0514 158 20 . 33.0 1303 .8 I 0754 238 20. 34.1 1304 .0
0235 79 9. .0 1298.0 I 0516 159 20. 33.1 1303.8 I 0756 23 '3 20. 34.1 1304.0

II
0238 80 9. .0 1298.0 I 05 18 160 20. 33.1 1303.8 I 0758 240 20. 34.1 1304. 0

l f

f f t f t l t t t l l ttl tf tlt t ti lf t lllt till flflffl fffllflflf tfff tlt tf fflfl f lfllf l tllf!ltftffflll l !llltflffllffflff t ltlIll tl tf tflff t ffl lf l lf lf

II PEAKFLOW TIME MAX iMUMAVERAGE FLOW
6-HR 24-HR 72-HR 7.97-HR

t (CFS) (HR )

II (crs)
t 20. 6.67 16. 14. 14. 14.

(INCHES) .455 .540 .540 .540

II
(AC -FT) 8. 9. 9. 9.

PEAKSTORAGE TIME MAX IMUMAVERA GE STORAGE
6-HR 24-HR 72-HR 7.97-HR

II t (AC-FT) (HRl
34. 6.67 21. 1 6~ 16. 16.

II 7

II



I
II

PEAKSTAGE TI/'IE /'IAXI/'IUM AVERAGE STAGE
6-HR 24-HR 72-HR 7.97-HR

~ (FEED (HRl-.
6.70 1301. 66 1300.75 1300.75 1300.75!304. 01 -~

1.1
.

CUMULATI VEAREA = .32 SQ /'II

I RUNOFF SUI'I/'IARY
FLOW IN CUBI CFEET PERSECOND

II
TII'IE IN HOURS, AREAIN SQUAREI'IILES

PEAK TII'IE OF AVE RAGE FLOW FOR /'IAXI/'IU/'I PERIOD BASIN I'IAXI MU/'I TI MEOF
OPERATION STATION FLOW PEAK AREA STA GE /'lA XSTAGE

II t 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPHAT

II
+ DA14C 201. 4.1 0 17. 13. 13. .06

ROU TED TO
t RI4B 201. 4. 13 17. 13. 13. .06

II HYDROGRAPH AT
+ DA14B 41 9. 4. 17 41. 31. 31. .1 4

II 2 COMBINED AT
+ C14B 615. 4. 13 58. 44. 44. .20

(I ROUTED TO
R14A 600. 4. 20 58 . 43. 43. .20

II HYDROGRAPH AT
+ DA14A 272. 4.17 26 . 19. 19. .12

II
2 CO/'IB INED AT

+ C1 4A 864. 4.20 83. 63. 63. .32

ROUTED TO

II + BA1 4 20. U ,7 16. 14. 14. .32
+ 1304. 01 6. 70

II
II
II
II

.0

II
8

II



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TH IS HEC-I VERSION CONTAINS ALL OPTIONS EXCEPTECONO~ICS, AND THE NU"BER OF PLANS ARE REDUCED TO 3

HEC-I IKPUT

u

10••• •• •• 1. 2••• •••• 3 4 5 6 7 B•••••• •9•• •• ••10

PAGE I

2

2

8

8

KK RI4A
K" ROUTE CO"8INED RUN OFF FRO" 148 TO 14A
RK 3400 .0068 .018 TRAP

KK DA14A
K" RUNOFF FRO" 14A
BA .12
LS 85
UD .16

KK C14A
~ CO"BINEHYDR06RA6HS 14C, 14BAND 14A
HC 2

KK C14B
K" CO"B INEHYDR06RAPHS 14CAND14B
HC 2

KK DA14B
K~ RUNOFF FRO" 14B
BA .14
LS 93
UD .16

KK R14B
K" ROUTERUNOFF FRon 14C TO14B
RK 1000 .0068 .018 . TRAP

KK BAH
K" ROUTE CO"B INED RUNOFF TO 51STAVE DETENTION BAS IN
KO I 2
RS 1 STOR -1 0
SV 0 5.22 10.62 16.20 21.97 27.92 34 .06 40.40 46.93 53.66
SE 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307
SS 1306 600 3.0 1.5

KK DA14C
K" RUNOFF FRO~ 14C
BA 0.06
PH 0.72 1.41 2.48 2.75 2.94 3.28 3.80 4. 08
LS 93
UD .12

ID OUTERLOOP HIGHWAY 51STAVE DETENTI ON BASIN
ID DRAINAGE BASINS 14A, 14B ANDHC
ID 100 YEAR STOR" ROUTING
10 FILE 51AVA.IN ttff SPILLWAYONLY IfII
tD IASRA"
IT 2 300
IO 5

35
36
37
38
39
40
41
42
43

16
17
18
19
20

24
25
26

32
33
34

5
6

27
28
29
30
31

21
22
23

13
14
15

7
B
9

10
11
12

LINE

'tH FREE Ht
1
2
3
4

. ... .. ..

I:~.: ~': :. · . ··; · ~ .:'
". . - : . ".

I·::' :.
-: . .

'" . .. .

I':' ;
II ..'"..
I .. ·:·······

::"...". . :~ ::

II.
II
l l~ '

II
II
II
II
II
II
II
II.
II
'I
II



f tl ttt fit ttt f t f t tt ftl tIl if I fIt ftl ttt itt ttt tIt tIt tft ttt. tIl ttt ttt ftl ttt ttt tIt tlf f ll flf fii fll ftt tft ftl

Uti

.03 HOURS
9.97 HOURS

IIINUTES IN COIIPUTATIONINTERVAL
STARTI NGDATE
STARTI NGTIME
HUKBER OF HYDROGRAPH ORDINATES
ENDINGDATE
ENDING TIME

2
1 0

0000
300

1 0
0958

({---) RETURNOF DIVERTED DRPUMPED FLOW

(---)) DIVERSION DR PUMP flOW

COKPUTATION INTERVAL
TOTAL TIME BASE

OUTER lOOP HIGHWAY 51STAVE DETENTI ON BASIN
DRAINAGEBAS INS 14A, 14BAND14C
100 YEARSTORKROUTING
fILE5I AVA.IN til l SPI l lWAYONLY ttti

HYDROGRAPHTIME DATA
NII IN

IDATE
lTllIE

N9
MDDATE
NDm E

OU TPUTCONTROLVARIABLES
IPRNT 5 PRINT CONTROL
IPlOT 0 PLOTCONTROL
9SCAl O. HYDROGRAPH PLOT SCALE

flOODHYDROGRA ?H PACKAGE HEC-I (IBKIT512K VERS ION) -fEB1, 1985
U.S. ARMYCORPS OF ENGINEERS, THE HYDROLOG ICENGINEERINGCE~TER , 609 SECONDSTREET, DAVIS, CA. 95616

un

SCHEMATIC DIAGRAM OF STREAM NETWORK

B" ·Il l"

DAI4A

DAI4B

CHA .
V
V

CI4B ..
V
V

RHA

ENfi Ll SH UN ITS

DA14C
V
V

IU4B

Co) CONNECTOR

(V) ROUTING

IT

6 10

35

7

32

27

24

21

16

13

NO •

(t t t) RUNOFF ALSOCOMPUTEDAT THIS LOCATION
1

INPUT
LINE

. . .. ...:.• •: .: -r •••

I~"::' :..
'. .. .. "

II.":":.
.:. -.

11;' /

II
' :: .

. " ' .
" . ' .

(I····:·:·.',: :.:'.'
. : ::- .~. ~ ' .-' . :: .:

II
II : "

' . .

II "
II :'

II
II
II
II
II
II
II
II'
II
II



37 KO

...... . " .-

UtHHUHHt, ,
t BA14 t, ,
UtHHttHtH

OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
mOT 2 PLOTCONTROL
QSCAL O. HYDR06RAPHPLOTSCALE

HYDR06RAPHROUTING DATA

38 RS STORAGE ROUTING
NSTPS

lTVP
RSVRIC

I

1 NUKBER OF SUB REACHES
STOR TYPE OF INITIAL CONDITION

-1.00 INI TIAL CONDITION
.00 WORKINGRANDDCOEFFICIENT

39 SlJ STORA6E .0 5.2 10.6 16.2 22.0 27.9 34.1 40.4 4U 53.7

40 SE

41 SS

ELEVATI ON m8.00 m g.oo 1300.00 1301.00 1302.00 1303.00 1304.00 1305.00 1306. 00 1307.00

SPILLWAY
CREL 1306.00 SPILLWAY CREST ELEVATION

SPWID 600.00 SPI LLW AY WIDTH
COQW 3.00 WE IRCOEFFICIENT
EXPW 1.50 EXPONENTOF HEAD

Ht

COKPUTEDOUTFLOW-ELEVATION DATA

OUTFLOW .00 .00 .30 2.46 8.36 19.79 38.57 66.64 105.88 158.00

ELEVATION m8.00 . 1306.00 1306.00 1306.01 1306.03 1306.05 1306.08 1306.11 1306.15 1306.20

OUTFLOW 225.00 308.57 410 .73 533.36 678 . ~ 847.00 1041.70 1264.2g 1516.34 1800.00

ELEVATION 1306.25 1306.31 1306.37 1306.44 1306.52 1306.60 1306.69 1306.79 1306.89 1307.00

COKPUTEDSTORAGE-OUTFLOW-ELEVATION DATA

STORAGE •00 5.22 10.62 16 .20 21.97 27.92 34.06 40.40 46.93 . 47.01

OUTFLOII .00 .00 .00 .00 .00 .00 .00 .00 .00. 2.46

ELEVATION m8.00 m9.00 1300.00 1301.00 1302.00 1303.00 1304.00 1305.00 1306.00 1306.01

STORAGE 47.12 47.26 47.45 47.68 47.95 48 .26 48.61 49.01 49.44 49.92

OUTFLOW 8.36 19 .79 38.57 66.64 105.SS 158.00 225.00 308.57 410.73 533.36

ELEVATI ON .1306.03 1306.05 1306.08 1306.11 1306.15 1306.20 1306.25 1306.31 1306.37 1306.44

STORAGE
OUTFLOW

ELEVATION

50.44 . 51.00 51.60
678.09 847.00 1041.70

1306.52 1306.60 1306.6g

52.25 52.93 53.66
1264.29 1516.34 1800.00
1306.79 1306.89 1307.00
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. . HYDROGRAPHATSTATION BAI4
. .

I " 1IIItttltttlltlltllllllilltlllllllllttttltlilltlttlili1IIItilltllltttlltlilltlttllllttltlillftlttffftftlittiIltllfllllltlllf'llll!f

I I

DA MON HRMN ORO OUTfLOW STORAGE STAGE I OAMONHRMN ORD OUTfLOW STORAGE STAGE I OAHON HRHN ORO OUTfLOW STORAGE STAGE

I "
' . f ,.

. . . -,'

1 0000 1 O. 34.1 1304.0 I 1 0320 101 O. 34.2 1304.0 I 1 0640 201 35. 47.4 1306.1
1 0002 2 O. 34 .1 1304 .0 I 1 0322 102 O. 34.2 1304.0 f 1 0642 202 35. 47.4 1306.1
1 0004 3 O. 34.1 1304.0 I 1 0324 103 O. . 34.2 1304 .0 I I 06H 203 34. 47.4 1306.1

I I 0006 4 O. 34.1 1304.0 t 1 0326 104 O. 34.2 1304.0 t 1 0646 204 33. 47.4 1306.1
1 0008 5 O. 34.1 1304.0 I 1 0328 105 O. 34.3 1304.0 I 1 0648 205 33. 47.4 1306.1
1 0010 6 O. 34.1 1304.0 t 1 0330 106 O. 34.3 1304.0 t 1 0650 206 32. 47.4 1306.1
1 0012 7 O. 34.1 1304.0 I 1 0332 107 O. 34.3 1304.0 I 1 0652 207 31. 47.4 1306.1I " 1304.0 I 1 0334 108 O. 34.3 1304.0 I 11 0014 8 O. 34.1 0654 208 31. 47 .4 1306 .1. .. . . . . . -

: 1 0016 9 O. 34.1 1304.0 I 1 0336 109 O. 34.3 1304.0 I 1 0656 209 30. 47.4 1306.1
1 0018 10 O. 34.1 1304 .0 t 1 0338 110 O. 34.3 1304.0 I 1 0658 210 29. 47.4 1306 .1

II 1 0020 11 O. 34.1 1304.0 f I 0340 111 O. 34.3 1304.0 f 1 0700 211 29 . 47. 4 1306.1
1 0022 12 O. 34.1 1304 .0 t 1 0342 112 O. 34.4 1304.0 I 1 0702 21 2 28. 47 .3 1306.1
1 0024 13 O. 34.1 1304.0 I 1 0344 113 . O. 34.4 1304.1 I 1 0704 213 28. 47.3 1306.1

II
1 0026 14 O. 34. 1 1304.0 f 1 0346 114 O. 34.4 1304. 1 I .1 0706 214 27. 47.3 1306.1
I 0028 15 O. 34.1 1304.0 f 1 0348 115 O. 34.4 1304.1 I 1 0708 215 27. 47.3 1306.1. .

34.1 1304.0 f I 0350 116 O. 34.4 1304.1 f I 0710 216
.. 1 0030 16 O. 26. 47.3 1306.1. .

1 0032 17 O. 34 .1 1304 .0 I 1 0352 117 O. 34.5 1304.1 I 1 0712 217 26. 47.3 1306.1

II 1 0034 18 O. 34.1 1304. 0 I I 0354 118 O. 34.5 1304.1 I I 0714 21 8 25. 47.3 1306.1
1 0036 1'1 O. 34 .1 1304.0 I 1 0356 119 O. 34.5 1304.1 I 1 0716 219 25. 47.3 1306.1
1 0038 20 O. 34. 1 1304. 0 t I 0358 120 O. 34.5 1304.1 f I 0718 220 25. 47.3 1306.1

II
1 0040 21 O. 34.1 1304.0 I 1 0400 121 O. 34.6 1304.1 I 1 0720 221 24. 47.3 1306.1
1 . 0042 22 O. 34.1 1304.0 t 1 0402 122 O. 34,& 1304.1 f 1 0722 222 24 . 47.3 1306.1
1 OOH 23 O. 34.1 1304.0 I 1 0404 123 O. 34.6 1304.1 I 1 0724 223 24. 47.3 1306.1
1 0046 24 O. 34.1 1304.0 f 1 0406 124 O. 34.7 1304.1 t 1 072& 224 23. 47.3 1306 .1

II 1 0048 25 O. 34. 1 1304.0 f 1 0408 125 O. 34.7 1304.1 t 1 0728 225 23. 47.3 1306. 1
I 0050 26 O. 34.1 1304.0 f 1 041 0 I2f, O. 34.7 1304.1 f I 0730 22fi 23. 47.3 1306 .1
I 0052 27 O. 34.1 1304.0 I 1 0412 127 O. 34.8 1304.1 I I 0732 227 22. 47.3 1306.1
I 0054 28 O. 34. 1 1304.0 f I 0414 128 O. 34.8 1304.1 f 1 0734 228 22. 47.3 1306 .1

II I 0056 2'1 O. 34 .1 1304.0 I I 0416 129 O. 34.8 1304.1 t 1 0736 229 22 . 47.3 1306.1
1 0058 30 O. 34.1 1304.0 t I 04 18 130 O. 34.9 1304.1 f 1 0738 230 21. 47.3 1306.1
1 01 00 31 O. 34.1 1304 .0 f 1 0420 131 O. 34.9 1304.1 I 1 0740 231 21. 47 .3 1306. 1

.II I 0102 32 O. 34.1 1304. 0 f 1 0422 132 O. 35.0 1304.1 t 1 0742 232 21. 47.3 1306.1
1 0104 33 O. 34 .1 1304.0 t 1 0424 133 O. 35.0 1304.2 I 1 0744 233 21. 47.3 1306.1
1 01 06 34 O. 34. 1 1304. 0 f 1 0426 134 O. 35.1 1304.2 f 1 0746 234 20. 47.3 1306.1
1 01 08 35 O. 34. 1 1304.0 I 1 0428 135 O. 35.1 1304.2 I 1 0748 235 20. 47.3 1306.1

II . 1 0110 36 O. 34. 1 1304.0 t I 0430 136 O. 35.2 1304.2 f 1 0750 236 20. 47.3 1306.0
I 0112 37 O. 34.1 1304.0 I 1 0432 137 O. 35 .2 1304.2 I 1 0752 237 20. 47.3 1306.0
I 0114 38 O. 34.1 1304.0 f 1 0434 138 O. 35.3 1304.2 I I 0754 238 20. 47.3 1306.0

fl
1 01 16 39 O. 34.1 1304.0 I 1 0436 139 O. 35.4 1304. 2 I I 0756 239 19. 47.3 1306.0
1 0118 40 O. 34.1 1304.0 t 1 0438 140 O. 35.5 1304.2 I I 0758 240 19. 47.3 1306.0
1 0120 41 O. 34.1 1304 .0 I 1 0440 141 O. 35.6 1304.2 I I 0800 241 1~. 47.3 1306.0
1 0122 42 O. 34.1 1304.0 I 1 0442 142 O. 35.7 1304.3 f 1 0802 242 19. 47.3 1306.0

II 1 0124 43 O. 34.1 1304.0 I 1 0444 143 O. 35.9 1304.3 f 1 0804 243 19 .: 47.2 1306.0
1 0126 44 O. 34 .1 1304.0 I I 0446 144 O. 36.0 1304.3 t 1 0806 244 19. 47.2 1306.0
1 0128 45 O. 34 .1 1304.0 I 1 0448 145 O. 36.3 1304.3 I 1 0808 245 19 .: 47.2 1306.0

II
1 0130 46 O. 34 .1 1304.0 t I 0450 146 O. 36.5 1304.4 I 1 0810 246 19. 47.2 1306.0
1 0132 47 O. 34.1 1304.0 I 1 0452 147 O. 36.9 1304.4 I 1 0812 247 19. 47 .2 1306.0
I 0134 48 O. 34.1 1304.0 I 1 0454 148 O. 37 .3 1304.5 f 1 0814 248 1~ . 47.2 1306.0
1 0136 49 O. 34.1 1304.0 I 1 0456 149 O. 37 .7 130G I 1 0816 249 19. 47.3 1306.0

II I 0138 50 O. 34.1 1304.0 I I 0458 150 O. 38.3 1304.7 f 1 0818 250 19. 47.3 1306 .0
1 0140 51 O. 34 .1 1304.0 f I 0500 151 O. 39.0 1304.8 I I 0820 251 19. 47.3 1306.0
I 0142 52 O. 34.1 1304.0 I 1 0502 152 O. 40.0 1304. 9 f I ~Q22 252 19. 47.3 1306.0
1 0144 53 O. 34.1 1304.0 I 1 0504 153 O. 41.3 1305.1 I I )124 253 20. 47 .3 1306.0

II 1 0146 54 O. 34.1 1304.0 I 1 0506 154 O. 43. 0 1305 .4 f I 0826 254 20. 47 .3 1306.0
1 0148 55 O. 34 .1 1304.0 I 1 050.8 155 O. 45.0 1305.7 I 1 0828 255 20. 47.3 1306.0
1 0150 56 O. 34 .1 1304.0 f I 0510 156 22. • 47.3 1306.1 I 1 0830 256 20. 47.3 1306.0

II 1 0152 57 O. 34.1 1304.0 I 1 0512 157 350. 4~.2 1306.3 f I 0832 257 20 . 47.3' 1306.1



1306.[
1306.1
1306.[
1306.1
1306.1
1306.1
1306.0
1306.0
1306.0
1306.0
130U
1306.0
1306.0
1306.0
1306. 0
1306.0
1306.0
130&.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
[306 .0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0
1306.0

47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.3
47.2
47.2
47.2
47. 2
47.2
47.2
47 .2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2

18.
lB.
18.
18.
18.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
16.
16.
16.

20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20 .
20.
19.
19.
19.
19.
19.
19 .
19.
19.
19.
18.
18.
19.

0834 258
0836 259
0838 260
0840 261
0842 262
0844 263
0846 264
0848 265
0850 266
0852 2f,7

0854 268
0856 269
0858 270
0900 271
0902 272
0904 273
0906 274
0908 275
0910 276
0912 277
0914 278
0916 279
0918 280
0920 281
0922 282
0924 283
0926 284
0928 285
0930 286
0932 287
0934 288
0936 289
0938 290
0940 291
0942 292
0944 293
094fi 294
094B 295
0950 296
0952 297
0954 298
095fi 299
0958 300

41.

37.
1.809

31.

9.97-HR

1305.06

41.

37.
1.809

31.

41.

37.
1.809

31.

.32 Sil III

1305.06 '1305.06

45.

II AX IIIUII AVERA6E STORA6E
6-HR 24-HR 72-HR 9.97-HR

IIAXIIIUII AVERAGE STA6E
6-HR 24-HR 72-HR 9.97-HR

IIAXIIIUII AVERASE FLOW
6-HR 24-HR 72-HR

62 .
1.809

31.

1305 .76

CUIIULATIVE AREA =

(crs)

o.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
o.
o.
O.
o.
o.
o.
o.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.

(INCHES)
(AC-FTJ

TIllE

(HR)
5.27

0154 58
0156 59
0158 60
0200 61
0202 62
0204 63
0206 64
0208 65
0210 66
0212 67
0214 68
0216 69
0218 70
0220 71
0222 72
0224 73
0226 '74
0228 75
0230 76
0232 77
0234 78
0236 79
0238 80
0240 81
0242 82
0244 83
0246 84
0248 85
0250 86
0252 87
0254 88
0256 89
0258 90
0300 91
0302 92
0304 93
0306 94
0308 95
0310 96
0312 97
0314 98
0316 99
0318 100

,
715. 1 5.27

1
I
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
I
I
1
1
1

1
1
1
I
I
I
1
I .
I
1
I
I
I
I
1
1
1
1
1
1

PEAK STAGE TIllE

PEAK FLOW

34.1 1304.0' 1 0514 158 613. 50.2 1306.5' 1
34.1 1304.0 I 1 0516 159 715. SO.6 1306.5 I 1
34.1 1304.0 I 1 0518 160 715. 50.6 1306.5' 1
34.1 1304.0 I I 0520 161 668. 50.4 1306.5 I I
34.1 1304.0' 1 0522 162 608. 50.2 1306.5' 1
34.1 1304.0 I 1 0524 163 544. 50.0 1306.5 I 1
34.1 1304.0 t 1 0526 164 487. 49.7 1306.4' 1
34.1 1304.0' 1 0528 165 434. 49.5 1306.4 I 1
34.1 1304.0 I 1 0530 166 387. 49.3 1306.4 I 1
34.1 1304.0 I I 0532 167 347. 49.2 1306.3 I 1
34.1 1304.0 I I 0534 168 310. 49.0 1306.3 I 1
34.1 1304.0 I I om 169 279. 48.9 1306.3 I I
34.1 1304.0 t I 0538 170 249. 48.7 1305.3 I 1
34.1 1304.0 I I 0540 171 221. 48.6 1306.2 I 1
34.1 1304.0 t 1 0542 172 197. 48.5 1306.2 I I
34.1 1304.0 I 1 0544 173 174. 48.3 1306.2 I I
34.1 1304.0 I 1 0546174 ; 153. 48.2 1306.2 I 1
34.1 1304.0 I 1 0548 175 136. 48.1 1306.2 I I
34.1 1304.0' 1 0550 176 121. 4B.0 1306.2 I 1
34.1 1304.0 I 1 0552 177 lOB. 48.0 1306.2 I I
34.1 1304.0 I 1 0554 178 97. 47.9 1306.1' 1
34.1 1304.0 I 1 0556 179 88 . 47.8 1306.1 I 1
34.1 1304.0 t I 0558 180 80. 47.8 1306.1 I : I
34.1 1304.0 I 1 0600 181 74. 47.7 1306.1 I I
34.1 1304.0' I 0602182 68. 47.7 1306.[' I
34.1 1304.0 I 1 Ofi041B3 64. 47.7 1306.1 I 1
34.11304.0' 1 060fi184 60. 47.61306.1' I
34.1 1304.0' 1 Ofi 08 185 57. 47.6 1306.1' 1
34.1 1304.0t 1 06101 86 54. 47.6 1306.1t 1
34.11304.0' 1 0bl2187 51. 47.61306.111
34.1 1304.0' I 06[4 [88 49. 47.5 1306.[' 1
34.1 1304.0 I 1 0616 189 4B. 47.5 1306.1 I 1
34.11304.0' 1 06 18190 46. 47.5 1306.1t 1
34.1 1304.0' I 0620 [91 45. 47.5 1306.1' 1
34.1 1304.0t 1 0622192 43. 47.5 1306.lt 1
34.1 1304.0' 1 0624 193 42. 47.5 1306.1' 1
34.1 1304.0 t 1 0626 194 41. 47.5 1306.1' I
34.2 1304.0 I 1 0628 [95 40. 47.5 1306.1 I 1
34.2 1304.0' I 0630 [% 39. 47.5 1306.1' 1
34.2 1304.0 I I 0632 197 38. 47.4 1306.1' 1
34.2 1304.0' 1 0634 iss 38. 47.4 1306.[' 1
34.2 1304.0' 1 0636 [99 37. 47.4 1306.1' I
34.2 1304.0 t 1 0638 200 36. 47.4 1306.1' I

I I
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PEAK STORA6E TIllE

t (CFS) (HR)

+ (FEET) (HR)
1306. 54 ~ 5.27

, (AC-FTJ
'51.

,

". ' .
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STATION BAI4

O.

O.O.

55.

O.

50.45.

. .

900.

.5
• 5
• 5
• 5

5
5
5
S

5

5
5
5
S
S
S
.5
.S
.5

S.
5.
S.
5•
5.
5
5
5
5

5.
5.
5.
S.
5.
5.
5.
S.
S.

700. BO O.
(S ) 5TORAGE

35. 40.

n

30.

600.

o.

500.

o.

S
5 .

1 • . 5
5

-o I 5

0 I. 5 •
.0 5

.0 .S
• .0 .5.

O.

I.

O.

(I) INFLOW, (0) OUTFLOW
200. 300. 400.

• ••• • •• •• •• I ••• •• •• ••••• ••••••••••• S • • •

O.

100.o.

10340 111 01. •••• • •• • • • •• • • • •• • • • • •• • • • • • • • • • •5.••••••• • ••••• •••••..••

10342 11 201
10344 11301
10346 11401
10348 11501

. 10350 11601
10352 11701
10354 11801
10356 11901
10358 12001
10400 12101. ••••••• • • • •••• .• • • ••• . • . • . • •• . • • •5.••• • •••. • .• •••. • ••. .•

10402 12201
10404 12301
1040£ 12401

. 10408 12501
10410 mOl
10412 12701
10414 12801
10416 12901
1041B 1300 I
10420 1310 I ••• ••••••••• • •• •• • ••••• • •••.• •••• 5 • •• • •• • •• •••• • •. • • •
10422 1320 I
10424 1330 I
10426 1340 I
10428 1350 I
10430 13bO I
10432 1370 I
10434 1380 I
10436 1390 I
.10438 1400 I
10440 1410 . I • ••••.••.• ••••• ••••• •••••••••••.•5• . • • ••• • • • •• • . . • • . • . •• • • .

10442 1420 I
10444 1430 I
10446 1440 1 •
10448 1450 I.
10450 1460 .1
10452 1470 I
10454 1480 1
10m 1490
10458 1500
10500 1510 •
10502 1520
10504 1530
10506 1540
10508 1550
10510 156. 0
10512 157.
10514 158.
10516 159. :
10518 160.
10520 161. •• • •••••••• ••••.••• ••• ••••••• I •••0•••• ••••• ••••• •••5•.•• ••

O.
DAHR~N PER

10000 I I ~--------.------~--.---------.---------'-------~-·---------.-------S-.---------.---------.---------.---------.---------.

10328 1051 5.
10330 1061 '5.
10332 10701 5.
10334 10BOI 5.
10336 10901 5•
10338 11001 S.

; . .' ~ .: '.

_. :" ~'.. , :, '.'

- : . '. .

I .·.'..
- : .....-. . .: . ..: .

· ',.. .: .

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

II .
' " '

. .
..: ' . '

· .

11
<. ,

0
• • • : ••• :

· - . ' ' . .. .
.• ~ : ~ .: ..'. :. :~ :..

II ':·:
II ::'.:;:.', '.'

II
II :'

II
II ".

II
II
II
II
II .
II
II
II



10540 171. ••• •• ••• I. . 0 ••••••••••••.••••••• •••••••••••••• •••5••••••• .••••
10542 172. I 0 5
10544 173. • I 0 5
10546 174. .1 0 5
10548 175. I 0 5
10550 176. I. 0 5
10552 177. I .0 5 •
10554 178. I 0 5
10556 179. I O. 5
10558 180. I 0 • 5
10600 181.•• 10... •••.•••••.• •• •• •..•••••••• •••••••••••••• •5. • I •••••

10602 182. I 0 5
10604 183. ·10 5

·10606 184. 10 5
10608 185. 10 5
10610 186. I 5
10612 187. 10 S
10614 188. 10 5

· 1 06 1 ~ 189. 10 5
10618 190. 10 5
10620 191. • I • • • • • • • • • • • •• •••••• •••••••••••••••• • •••••5• • • •••• ••
10622 192. I 5
10624 193. I 5
10626 194. I 5
10628 195. I 5
10630 196. I 5
10632 197. I 5
10634 198. I 5
10636 199. 10 5
10638 200 . 10 5
10640 201. .10 • • . • • • . . •.•..••..•.••.•..•••••..•..•• ..5.•• •••.
10542 202. I 5
l0644 203 . I 5
10646 204. I 5
10648 205 . I . S
10650 206. I S
10652 207. I S
1065~ 208. I 5
10656 209. I 5
10658 210. I 5
10700 211 •• I. . . . . . . . . . . ........... .....•.....•........ ..5. • ••• .•
10702 212. I 5
10704 213. I 5
10706 214. I 5
10708 215. I 5
10710 216. 10 5
10712 217. ro 5
10714 218 . 10 5
10716 219. [0 ~ 5
10718 220. [ 5

10524 163.
10526 164.
10528 165.
10530 m.
10532 167.
10534 168.
10536 169.
10538 170.

.". " ... .

:l

5
5.
5.
5.

5 .
5 •
5 •

5 •

" .. ". -: . '

. .u .

o
• 1

o•

~ ..

. I
o

o.
o

. I
I.

I .0
o •I

o

. : ."- -." .' .~";Y"i ' " ':,.,i.o..

'l ;·,:,·.··:;
'.-I~< , ;,
II :·.......:·

. . . . -.

1·1·..·;':r·:'..:<~:;

II ···.

1.1.·.·.· .:

II ··
II ···

II
II·
II ·
fl
II
II
fl·. ..

il
'1



+

+

+

+

RUNOff SUIIMRY
FLOW IN CUBIC rEET PER SECQND

TillE IN HDURS, AREA IN SQUARE "ILES
- - " ' - - - -

PEAK TillE or AVERAGE FLOW FORIIAIIIIUII PERIOD BASIN IIAXIIIUII TIllE OF
OPERATION STATION FLOW PEAK AREA STAGE MX STAGE

~-HQUR 24-HQUR .72-HQUR

.HYDR06RAPHAT
DA 14C 203. 5.10 18. 11. 11. .06

ROUTEDTO
R14B 203. 5.13 18. 11 . 11. .06

HYDR06RAPH AT
DA I4B 423. 5.17 42. : 26. 2~ . .14

2 COIIBINEDAT
C14B 622. 5.13 60. 37. 37. .20

ROUTED TO
R14A 607. 5.20 60. 37. 37. .20

HYDROSRAPHAT
DA1 4A 279. 5.17 28. 17. 17. .12

2 COIIBINEDAT
C14A 877. 5.20 BB. C', 53. .32

"'~.

ROUTEDTO
BAH 715. 5.27 62. 37. 37. .32

130~.54 5.27

+
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'; " ~ ."
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THIS HEC-l VERSI ONCONTAI NS All OPTIONS EXCEPT ECONOM ICS, AND THE NUMBER OF PLANS AREREDUCEDTO3

HU

FLOOD HYDR06RAPHPACKAGEHEC-l (IB~ XT 512KVERSION) -FEB 1,1985
U,S, ARMYCORPS OF ENGINEE RS, THE HYDR OLOGI CENG INEERING CENTER, 609 SECOND STREET, DAVIS, CA . 95&16

HU

HEH INPUT

10 1 2 3 4 ,.5 6 71••••• ,8, •••• ,.~ " •••• 10

PA GE I

8 2

8 2

KK R14B
KM ROUTE RUNO FF FR OM 14C TO148
RK 1000 .0068 .018 TRAP

KK DA14B
KM RU NOFF FROM 148
BA .14
lS 93
UD .16

KK CI4B
KM COMBINEHYDROGR APHS 14CAND 148
HC 2

KK R14A
KM ROUTE COMBINED RUNOFFFROM 14B TO14A
RK 3400 .0068 .018 TRAP

KK DA14A
KM RUNOFF FROM 14A

KK DA14C
KM RUNOFF FROM 14C
BA 0.06
PH 0. 72 1.41 2.48 2.75 2.94 3. 28 3.80 4.08
lS 93
UD .12

ID OUTERlOOP HIGHWAY 51STAVE DETENTI ON BASIN
ID DRAINAGEBAS INS 14A , 148 AND 14C
ID 100 YEAR STORMROUTING
ID FILE 51AVB.IN ffff BASINDRAINTIME f flt

IDIA6RM
IT 15 198
10 5

I
II
II
II
II
II
II

UNE

fft FREEHf

I

II 2
3
4

II 5
6

II 7
8
9

II
10
II
12

II 13
14
15

II 16
17

II
18
19
20

II 21
22
23

II 24
25
26

II 27
28

II
II



2

FLOODHYD ROGRAPHPACKAGE HEC-I (IBMITS12KVE RS ION ) -fEB 1,1985
U.S. ARMY CORPS or ENGINEERS, THE HYDROLOGICEN GINEERINGCENTER) 609 SECOND STREET, DAVIS, CA. 95616

uu

29 BA .12
30 LS 85
31 UD .16

32 KK C14A
33 KM COMB INE HYDROGRAGHS 14C, 14BAND14A
34 HC 2

35 KK BAI4
36 KM ROUTE COMBINED RUNOFF TO 51ST AVE DETENTION BASIN
37 KO 0 2
38 RS I STOR -I 0
39 SV 0 5.22 10.62 16. 20 21.97 27.92 34. 06 40.40 46.93
40 SQ 8.95 11.35 13.40 15. 23 16.88 18.41 19. 83 21.18 22 .45
41 SE 1298 1299 1300 1301 1302 1303 1304 1305 1306
42
43 ZZ

SCHEMATICDIAGRAMOF ST RE AM NETWORK

( f ff) RUNOFF ALSOCOMPUTED ATTHIS LO CATION
I uu

(--- ») DIVERSIONORPUMP FLOW

( --- ) RETURNOF DIV ER TE DORPUMPEDFLOW

21 CI4B . . .. . . ... •. .
V
V

24 RI4A

27 DA14A

32 CI4.A. ..•. ••..• .•
V
V

35 BA 14

INPUT
LINE (V) RO UiI N6

NO. (. ) CONNECTOR

7 DA14C
V
V

13 R1 4B

16 DAI4B

.1
II
II
II
II
II
II
II
II
II
II
II
I
II
II
II
II
II
I



3

ENGLl SHUN ITS

WARNINGtt t TIME INTERVAL IS GREATER THAN.29tLAG

WARNINGttt TIME INT ERVAL IS GREA TERTHAN.29tLAS

BA14STATION

t

BA14 t

CARD NO. 42

t

t

t t

HHHHHHH

HHHHtHH t

35 KK

37 KO OUTPUT CONTROLVAR IABLES
IPRNT 5 PRINTCONTROL
IPLOT 2 PLOTCONTROL
QSCAL O. HYDR06RAPHPLOT SCALE

OUTERLOOP HI6HWAY 51STAVEDETE NTION BASIN
DRAINAGE BASI NS 14A, 14BAND14C
100 YEAR STORM ROUTIN6
FILE 51AVB.I N tttt BASINDR AIN TI ME tttt

COMPUTATION INT ERVAL .25 HOURS
TOTALTIME BASE 49.25 HOURS

6 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINTCONTR OL
IPLOT. 0 PLOTCONTROL
QSCAL O. HY DROGRAPHPLOTSCALE

IT HYDROGRAPH TIME DATA
NM IN 15 MINUTES IN C O ~P U TATION INTERVAL

IDATE 1 0 STARTINGDATE
ITIME 0000 STARTING TIME

NQ 198 NUMBEROF HYDROGRAPH ORDINATES
NDDA TE 3 0 ENDINGDA TE
NDT IME 0115 EHDINS TIME

(I) INFLOW, (0) OUTFLOW
O. 100. 200 . 300. 400. 500. 600. 700. O. . O. O. o. O.

(5 ) STORAGE
O. O. O. O. O. O. O. 10. 20. 30. 40. O. O.

DAHRMN PER ' .Z) .
10000 11---------.---------.--------- .---------.--------- .---------5---------.---------.---------.---------.---------.---------.

WARNINGtt t TIME INTERVAL IS GRE ATERTHAN.29 tLAG

ttt ttt t tt tt t tt f ttt ftt ft t ttt ttt ttt ttt ftf ttt t tt ttt ttt ttt tft ttt ttt ftt tt t ttt ttt tt t ttt ttt tft ttt ttt tt t ttt

ERROR 1
I

I
II
I
II
I
II
II
II
II
II
II
II
II
II
II
II
'I
:1
.1



I
II
LI
II
II
II
II
II
II
II
II
II
II
il
'I
I
I
I
I

10015
10030
10045
101 00
10115
10130
101 45
10200
10215
10230
10245
10300
10315
10330
10345
10400
10415
10430
10445
10500
10515
10530
10545
10E,OO
10E,15
10E,30
10&45
10700
107 15
10730
10745
10BOO
10B15
10B30
10B45
10900
1091 5
10930
10945
11000
11015
11030
11045
11100
11 115
11130
11145
11200
11 215
11 230
11 245
11 300
11315
11330
11345

210
310
410
510
610
710
BIO
910

10lD
11 10•• • . . •••
1210
1310
1410
1510
16lD
1710
IBlD
19 10
2010
211 0. .
2210
23!O
2410
25 10
2610
2710
2BI0
2910
3010
3110.. • • • .••
3210
3310
34 IQ
35 iO
36;0
37.1
38.1
39.1
40.1
41. I. .
42.1
43 .1
44.1
45. 01
46.01
47.0 I
4B.0 1.
49.0
50.0
51. 0 .. I • I ••• ••••••

52. 0
53. 0 .1
54. 0 1
55. 0 I
56 . 01

4

5
5
5
5
5
5
5
5
5

• •• I •• I • S •• • I I I ••••• • ' • •• I

5
5
5
5
5
5
5
5
5

. .. . ... . . .. 5 . . . . . . . • • . . . .
5
5
5
5
5
5
5
5
5

.. • . . ..... 5 .......•.•. . .
5
5
5
5
5
5
5
5
5

. 5 .
5
5
5
5
5
.5
.5

5
1 • 5

I I I • •• ••••• , I • I •• • 5 ••••• •• I I • •

.5
5
5
5 •
5



I
II
II
II
I
I
II
II
II
II
II
II
II
II
II
II
I I~

II
fl

11400 57. 01 + 5
11415 58 . I 5 •
11430 59. 1 1 5 •
11445 60. I • • • • • • + . . S. . •
11 500 61. 1 • • • • • • • • • • . • . . • • • • • • • • • • • • • • • • • •• •••••••••••••5• • • . . • • • • • • •
11515 62. I . • . . • . 1 • • S. • .
11530 63. I . . . . . . 1 • • s. . .
11545 64. I . . . . . . 1 • • s. . .
11600 65. 1 1 5
11615 66 . I 1 5
11630 67. I 1 5 •
11645 68 . [ 1 s .
11700 69 . l Is .
11 715 70. [ 1 5 .
11 730 71.10 ••••••• •• •• ••••••••••••••••••••.• 1 ••• ••••••••••5••••• •• ••.••
11745 72.[0 • • . • • . I . . s. . .
11800 73. [0 • • • • • • I . . 5. . .
11815 74 .[0 5 .
11 830 75.10 1 5
11 845 76. 10 I 5
11 900 77.10 I0.,) S
11915 78. 10 I !;I S
11930 79 .10 I ~ 5
11 945 80.[0 ••••. 111l. . S. . •
12000 81.10. • • • • • • • • • . • • . • • • • • • . • • • • . . • • . • • • 1"':1;:' • . • • • • • • • .5. • . . • • • . . • • ••
12015 82.10 •• ••• I ~ . . 5 . • •
12030 831 0 I 5
12045 841 0 I 5
12100 851 0 I 5
12115 851 0 I S
12 130 871 0 I 5
12145 88I 0 I ' 5
12200 891 0 • 5
122 15 90I 0 I ' 5
12230 911 0 • •• •. ••• ••••• •• •••••••• • ••••••••• I 5• .• • • . • •.• • • • ••'
12245 921 0 • • • • • • I . .5 • • •

: ~~~~ :: ~ ~ . . . . . . I . ~5 • . •

12330 951 0 I 5
12345 961 0 I 5
20000 971 0 5
20015 981 0 I S.
20030 991 0 S.
20045 1001 0 I 5 •
201 00 10 11 0 . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . I . . . . . . . . 5 • • • • • • • . . • • • . . . •
20115 1021 0 • • • • • • I . 5 • • • •
20130 1031 0 • • • • • • I . S. • • •
20145 1041 0 1 5
20200 1051 0 I 5
20215 1061 0 5
20230 1071 0 t 5
20245 1081 0 1 5
20300 1091 0 1 5
20315 11 01 0 • •..• • 'It • S. • • •
20330 11 11 0 • • . • • . • • • • • • . • • • • . . . . . • . . • • • • • • • • J • • • • • • 5 • • • • • • • • • . • • . . • • • •

5
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I
II
I
II
I
II
II
II
II
II
II
II
II
II
II
II
I
II
II

20345 1121 0 5
20400 113I 0 • 5
20415 1141 0 5
20430 11 51 0 • S
20445 1161 0 5
20500 1l7I 0 • 5
20515 11 81 0 • 5
20530 1191 0 , 5
20545 1201 0 1.5
20600 121 1 0 , ••• , , •• • , • , • , •• . , • , , , , , , • , , I ' , , ... , ...5, , ", , • , •• , , , • , , , , , • . •
20615 1221 0 , , • , , I . .5 • • • ,
20630 123I 0 , , , • , I . S • , • .
20645 1241 0 I 5
20700 1251 0 5
20715 1261 0 ', 5,
20730 1271 0 I S.
20745 1281 0 1 5,
20800 1291 0 I 5 ,
20815 1301 0 I 5 •
20830 131 1 0 • , • • , • . . . , • . . , , , . , . • , • • , • . . • I . . , , , . . . S , • , , , • • . • , , • . , • • • • • • .
20845 1321 0 , . " I ,S • •
20900 1331 0 ... , I~ . 5, .
20915 1341 0 I~ 5 •
20930 1351 0 1'J S ,
20945 1361 0 I~ 5
21 000 1371 0 I 5 ,
21015 13810 I~ 5
21030 1391 0 I~ 5
21045 14010 , , , , , I . 5, , . . ,
21 100 14 li 0. . , • , , , , • • , , • , • • , • , , • , • • • • . . • I..,..,5 , • • • , , • • , • , • , • • • , • . , , . ,
21 115 142 10 , • • ., , 5. , • • ,
21130 14310 • , • • , I , 5, . • . •
211 45 14410 , , , • , I . 5. • • . ,
21200 145 10 I ' 5
21215 1461 0 I ' 5
21230 14710 I 5
21245 14810 , 5
21300 14910 II ' 5
21 315 15010 I ' 5
21330 15110. , •. , , • . • , • • , . •. •... • •.. , • , • ' 1' ....5• . , , , •• • • , , • , • . . • , . • • , • , •
21 345 1521 0 . , . , .5.. . .,
21400 1531 0 . .." ,5 , • • . •
2141 5 1541 0 . . . " ,5 • , • " . •
21430 15510 " " I S "• , , . .
21445 15610 I 5
21500 157 10 I S
2151 5 15810 5
21530 15910 I S.
21545 1601 0 I S.
21600 1611 0. , •• , , , , • , , , , , , • . , , ••... , , , , , I . , , ,5, , , , •• , ••• •• , . .•• , , • • • , , , .
2161 5 1621 0 • , , • , I S. • " • , • " .
21630 16310 , " , • , r 5 , • • • . ,
21645 16410 5 •
21700 16510 , 5 ,
2171 5 16610 l 5 .

6
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5
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~ . 5
fb . S
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RUNOFF SUMMARY
fLO WIN CU BI CFEETPERSECOND

TIllE IN HOURS, AREA INSQUARE IIILES

PEAK TIllE OF AVE RAGE FLOW FORMAXIIIUII PERIOD BAS IN IIAXIIIUII TIllE OF
OP ERATI ON STA TI mJ FLOW PE AK AREA STAGE IIAX STAGE

5-HOUR 24-HO UR 72-HOUI/

HY DR06RAPH AT
DA14C 155. 12. 25 19. 5. 3• . .05

ROUTEDTO
1/14B 154 . 12. 25 19. 5. 3. .05

HY DR06R APH AT
DA14B 349. 12.25 44. 12. 6. . 14

2 COIlBI NED AT
C1 48 503. 12.25 63. 18. 9. .20

ROUT ED TO

7

21730 If,7J O
21745 1581 0
21800 16910
218 15 17010
21830 17110.••••..•.
21 845 17210
21900 17310
219 15 17410
21 930 17510
21945 11610
22000 17710
220 15 17810
22030 1791 0
22045 1801 0
22100 18110.. . . . • • •
22115 18210
22 130 1831 0
22145 1841 0
22200 1851 0
22215 18510
22230 1871 0
22245 18810
22300 18910
22315 190ro
22330 19110. . • . . • .. . • . •. .
22345 19210
30000 19310
30015 19410
30030 19510
30045 1%10
30100 1971 0
301 15 198 1 0 - - -- - - - - . - - --- ----. - - --- - --- . - ---- -~.___----~~~---s- --- - - - -- . -- ------- . ------ - - - . - - - --- - - - . - - - - - ----. -- -- - - - - - .

1
1

+

I
I
II
I
I
II
II
II
II
II
II
II
II
II +

II +

II +

II +

II
II



+

I
1+

+

1.1
II

+

II +

(I

II
II
II
II
II
II
II
!I
11
:1
'I
II
"I

18. 9. .20R14A 415 . 12.25 63.

HYDR06RAPHAT
8. 4. .1212.25 30.DA14A 239 .

2 COMBINED AT
26. P .3293. w.C14A 654. 12.25

ROU TED TO
18. 14. ".32

14. 75
BA14 21. 14.75 20.

1304 .53

8
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.5:-/7-63'}fVj /}LCALCUL ATED BY-+--J----<....L..::=------ DATE ----'-~~--.k::.'_I_-

SHEET NO. OF _

.

STANLEY IMETIEE-McGILL-MURPHY
1450 EAST INDIAN SCHOOL ROAD
PHOENIX, ARIZONA 850 14

CHECKED BY DATE _

SCALE

DESII3~~ DATA
TRAPEZ OIDAL SE CT I ON
WIDTH AT BOTTOM I; FEET
S I DE SLOPE ON LEFT ~ 11
S I DE SLOPE -ONRIGHT · ~ · 4 ~ 1

. 0 3 5

14 . 25 10 1.78 17.7S
15. '3 12. '36 1. '37 25 .48
17.5-4 1S. 2 4 2. 14 34 . 7 5

P. WET AREA VEL.FT/SEC RATE C~S

F T. . (SQ . FT . ) " : _- -- _.. _- - .. -_.--'.'. 5 --.._.- - ----()--- --..---- -6- ·----- -- -··- · b -·- · ·-
7 . 65 1.36 . 7 1 . '~7

'3. 3 3 . 04 ;; 11/. 1.07 3 .25
10. S5 5 . 04 /(;., =- 7fJ 1. 3 4 E. 77
12 . E. 7. 3 E. 0, 5 8 1.~7 11 . 5'3

. 2

. 4

.S

. 8
1
1. :::
1.4
1. S
1. 8

FT.
6
7. E,
3 .2
10 . 8
12 .4
14
15. S
17. 2
18.8
20.4

1'3. 1 '3
2 () . 8·::;'

19 . 8 4
23.76 2.46

45.6'3
5 E:s 4 1

******************************************************************************
- --- - -- - _ . ---_ .- -- - ----_. - - -- _._-- --- ' - - " - -- - -- -- - -- - - _._ - - ---- --------

. ' " ' . ~ 3
'. '. . /. -I 3 (/.ZS)i G (/, S"7) . .

LJ·00/7 (-'-0' '8' (/.'-1) /0' ''' '' l iz.. . t. . l ( . 5 0 1

'- 0.0017 ( I./t,} "( .s: 08)
. " . : ' . , "

. . .... '

j

-' - · 0 -0/ ·
. .

. . - · ' ; : · : · l/i ~·· · · . ~ ;'::;)v",,!e:j

. ..' .... "-,,:., ::':~ : . .(fVJl(, · ~. :5)~C-) ·
. . . . -: ; .. :: : .. . . t : - .' .

:.-. '
, " .. '



the

• • " . ' • i. . ~

_ 4 • ; ••

- .::... ~ ~ : .....

shown below

will pass

defined as 50

asmethod utilizing the formula

equation:

Average size of c obbles, in inches,

percent (by weig ht) of the riprap,

sieve with meshes of this size.

consider

Riprap Design

S mall Channels

'Ma j o r Channels

slope to critical tractive shear force on channel

. bed

Stability number

Average velocity in the channel, ips.

Hidr~uii'c radius'; ·f t .
' . ... . .

spe~~fic ~r~vitY cof rock
, ". .. . ._ . . . . . .

. --: .~~.~<_ .':">: .'.5 - 23 .. ..

.'.' .. --.:.'..~..:/~ ~.~~~~?·~~i~t '~:,.:, ;:" ~ ' ~ ~...-~~:..~?,'~ ~ : . 'C.:; . - . . ..

SN =

V =

R =

Gs =

C

D

2.

5.3.11

Major channels, of greater than 1000 cfs, or where riprap

is a critical element for safety, shall be designed in

accordance with procedures outlined in Chapter 7,

Geotechnical Procedures Manual.

1.

?hould

Dis'ch a rg e .from emergency spillways ',shall flow where,

historically, the ' flows have gone. If· the flow has to be

diverted to the neighbor drainage area, the Consultant

a . water course or measures which can

'mi n i mi z e flood damage.

= Ratio of maximum to average boundary shear

= Ratio of maximum boundary shear in bend to average.
boundary sheer

, . K .... .. _ ._ = ~ R a t io of . critical . tractive . s h e a r __force _.o n . sid_e

A simplified

-.-. ' _"" '" -ma y be used.

Average size

.. .,. :.

II
11_,.
II ·
11-.
II
I
II
:1
I
1.-·
I
I
I
I
I
I
I ······... .

( ::-- i.
I ;~ ' . :~ : '.:~ .. ..:.. ,...
I

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

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

. • ': . t"".
. ' . . '.

. .. i . ' _ _ :. ' :~

' . :i~- .-:_ .: ____ .. .

r e p o s e of

. .. .. ... . ' , '

_.
".: .C:-

.". -;.. ./ ~. -~ . ....

:' ~-' .

~ .- . :- :

.- . ,. .

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

5 - 24 -.

. ....:... .

.. .._ _. ._ _ . . . ._.. __ - . . . 0- - - -· . ... _

. ~ . -.-.,. ;.' . . .

: . ' . .

. .: , ,' ,

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

. .... . . .. .•' .\ ..... .. .

SIN 2 e
SIN 2 <;l>

2.65

~ (r/w)

= Radius of channel of c e nt e r line

= Channel top width

= 1.0 for rjw > 7 .0

D Factor

= Side slop e angle .

= angle o f r e p o s e of riprap

4. C Factor
,

To be det e r mi n ed from Figure 5-3d

w

D

r

D =

3.

e
<;l>

Where:

K Factor

K =1 -

Riprap shall be angular .r oc k with an angle of

40 0 or larger. Use 400 for computation as follows:

slone .K
2:1 0.52

2 . 5 : 1 _., '.,_ _." . .. . O. 67

3 : 1 0 .76

· · .. - --- --- --· --------4: 1 .. ·--- ....- - ' 0.86

5:1 0 .91

6:1 0.94

. . ~ -. '

..'

. . - ~~ ," .

." oJ.

I
I ~-.
I
I
I
II
II
II
fl
II i

II
I
II
II
II
II
II ':-..,

I
}····

- .. ' -." ... ..
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.",.,.~ .~ . ';- .., ~ . _.
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....: .." '
. • • : ... .r r .- .-

= 1.25SN

- SN =1.40

SN = 1.60

. - - --- -_.._ ----_ : .~~:.-~ ....~_.:-

c lass

18 11 24 11 30 11 3 6 11

36 42 . 5 4 60

1 8 2 4 30 36

12 18 2 4 2 4
"-- -- _._. .. -- ._ "- .__. ---_ .

6 8 10 12

5 - 25

d
, ' • • • • • . • • . , •• • . , . • 0 ' . " ., . ~ • • _ . •• •• :-5C

&11 .§.II 12"Grad at i on

sized 'a s s u ming a specific gravity of 2.40/

specific information is available. By

D/ K/ S N/ Gs/ V/ and R into the equation/

. - ...- --1.7 5 c.-:.. , . "..:=.1 0 _ 1 2 _ 2 1
~ .-:

1. 0 0 c.-r. 6 8 12
:;; v

0.75 d 3 (\ 4 6 8
...

0.33 d- , 2 4 4
:>'.

. : .~ , '. '

" , -: .

site

. .
_ . ' .- , " ..... .

Ge n era'

size Distribution

s hall be

. '. .~ . >,

100- 8 0

6 0- 4 0

4 0- 2 0

5.3.12 .P u mn s t ation s

% Passino Rock

Gradation of r i prap shall be as follows:

substituting C/
' . .

d
5 0

shall be d etermin e d .

unless

Roc k

6.

. ' :- : . ,. '

- :' ' . '

, ' , . :

. 0;'<:S . :. . SN Values
. -; :.. :~:' ,: .-., . ';" ' .

: Riprap · shall have a stability number greater than:

. culvert outlets and minor channel- - - - - - - ­

Roadway e mbankments and major channels-

Bank protection at bridges - - - - - - -

....~ .:'-.._":-:'._._....::.:.;~'5 ':' O· -

For a depre,ssed road way/ where gravity drainage is

infeasible/ a pump station incorporated with a storage

r eservoir s hall be provid ed. Purpose of t he reservoir is

to reduce t he peak d ischarge f lowing i n to t h e drai nage

s ystem/ and to reduce initial.c_~.p_i~a~ _ .a I1 ~ ...1?r:g =- t e r m
... -- - _ ._--- - _.....- - - .__. - _.

operational costs of the pump station. Consultant shall

refer to FHWA's publ.icat.i.on UManual for Highway storm Water

. : ' . .' " .:;.; .' ~ :....-.
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0
tSECNO 32433.000

. .... ..
3301 HV CHANGED MORE THAN HVINSII '.. .... . ' "' .

' . •v • - .

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
:. . .:' ' . : .. .. .. .

3693 PROBABLE MINIMUM SPECIFIC ENERGY11-_>;:' - 3720 CRITICAL DEPTH ASSUMED
~ . ,

:., :'~ :.i..:..\.:::·:;>: : 32433.00 4.81 312.63 312.63 .00 314.95 2.32 .01 .17 314.40
.560. O. 560. O. O. 46. O. 1• .0. 314.40

.03 .00 12.22 .00 .030 .018 .030 .000 307.82 995.00

rl
: .006338 1. 1. 1. 20 17 0 .00 10.00 1005.00

.' 0
.. 1.... . .

06-27-89 09:22:14(I:'::'...:: ~:: . <
PAGE 5
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SECNO DEPTH CWSEL cms WSELK EG HV HL OLOSS BANK ELEV

II
.. . . g llLOB IICH gROB ALOB ACH AROB VOL TIIA lEfT/RIGHT

TIME VLOB YCH VROB INL INCH INR WTN ELM IN SSTA
SLOPE ILOBL ILCH ILOBR ITRIAL IDC ICONT '. CORAR TOPI/ID ENDST

II.. .. tSECNO32400 .000.... .... ",

.'. ,

II
. . , 3301 HV CHANGED MORE THAN HVINS

32400.00 4.14 311. 74 312.61 .00 314.66 2.92 .24 .06 313.18
900 . O. 900. O. O. 66. O. 1. O. 313.18

f I: . ' .03 .00 13.71 .00 .030 .018 .030 .000 307.60 987.90
.008097 32. 32. 32. 12 8 0 .00 24.27 1012.18

0

II
tSECNO32200.000
32200.00 4.40 310.64 311. 25 .00 313.08 2.45 1.43 .14 311.82

900. O. 900 . O. O. 72. O. 1. 1. 311. 82
.04 .00 12.56 .00 .030 .01 8 .030 '.000 306.24 987.41

II •006381 200 . 200. 200. 6 11 0 .00 25 .25 1012 .66
0

tSECNO 32000.000

II
32000.00 4.34 309.22 ,309.91 .00 311.76 2.55 1.31 .01 310.46

900. O. 900. O. O. 70 . O. 1. 1. 310.46
.04 .00 12.80 .00 .030 .018 .030 .000 304.88 987.52

.006727 200. 200. 200. 9 8 0 .00 25.03 1012.55

!I 0
fSECNO31800.000
31800.00 4.34 307.86 308.56 .00 310 .41 2.55 1.35 .00 309.10

900. O. 900. O. O. 70. O. 2. 1. 309 .10

II .05 .00 12.82 .00 .030 .018 .030 .000 303.52 lJll7.53
•006758 200. 200. 200 . 9 8 0 .00 25.01 1012.54

0

II · tSECNO31600.000
31600.00 4.34 306.50 307.20 .00 309.06 2.56 1.35 .00 ' 307.74

900. O. 900. O. O. 70. O. 2. I. 307.74
.05 .00 12.85 .00 .030 .018 .030 .000 302.16 987.54

!'.I .006790 200. 200. 200. 9 8 0 .00 24.99 1012.53
. .. 0

tSECNO31400.000

I
31400.00 4.33 · 305.13 305.84 .00 307.70 2.57 1.36 .00 306.38

900. O. 900. O. O. 70. O. 2. 1. 306.38
.06 .00 12.85 .00 .030 •018 .030 .000 300.80 987.55

.006800 200. 200. 200. 9 8 0 .00 24.98 1012.53

I. 0
1

06-27-89 09:22:14 PAGE 6
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SECNO DEPTH eWSEL em s WS ELK Ea HY HL GLOSS BANK ELEY
9 gLOB 9CH gROB ALOB ACH AROB VOL TWA LEFT/RI6HT
TIllE YLOB YCH YROB INL INCH INR WTN mIN SSTA
SLOPE ILOBL ILCH ILOBR !TRIAL IDC ICONT CO RAR Tom0 ENDST

fSECNO31200.000
31200.00 4.33 303.77 304.48 .00 30&.34 ,. 2.57 1.3& .00 305 .02

' ·~ · ·· :. 900 . ' . O. .900. O. O. 70. O. 3. 1. 305.02
" ;0& .00 12.86 .00 .030 . 01 8 .030 .000 299.44 987.55

.00&802 200. 200. 200. 9 8 0 .00 24 .98 1012.53

f t tttiiititiitiiiiiiiititiffitfftffitffttttttttttt
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SCALE

JOB

CHECKEDB Y DATE _

SHEET NO. OF _

DATE tl7 /Z,7!.B?
7 I

CALCULA TED BY ----J.'.-..LL..!.-=--- _

C· "

: :,
;

T he c han nel s ystem will be c h ecked to accommodate 1 20

percen t o f t he des ign "flow. An y d e f i.c i.e n c i e s i n the

cha n nel syste m shall be broug ht to the Ma nage ment

Consu l t ant's a t tention a long with mit igation measures.

For leveed c h a n nels wh e r e t he water s urface elevat ion is

h i gher t han natural ground, one-foot a d d i tion to t h e a bove

f reeboa rd s h a l l be requ ired.

F = 1/5 (y + V
2/ 2 g )

Where:

F = freeboard in ft .

Y = flow depth in ft.

v = velocity in fps

g = gravity, 32.2 ft/sec 2

......... ~

IIISTANLEY IMETTEE·McGILL·MURPHY
1450 EASt INDIAN SCHOOL ROAD
PHOENIX, ARIZONA 85014
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v

ISECNO 32492.000
32492.00 2.33 311. 46 311.81 .00 312.89 I. 43 U 8 .05 312.13

282. O. 282. O. O. 29 , O. 1. O. 312.13
.03 .00 9.61 . •00 .030 .018 .030 .000 309.13 991.36

.00m 3 308. 30B , 308. 4 5 0 .00 17.28 1008.64
0
1

06-28-89 10:43:02 PA SE 3

SWlO DEP TH CWSEL CR IWS WSELK E6 HV HL OLOSS BANKELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA l EFT/RIGHT
TIllE . Vloa VCH VROB . IHL. ISCH . ISR WTN Eum. . SSTA
SLOPE .ILOBl ILCH XLOBR IT RIAL IDC ICONT .CORAR . TOPllID ENDST

3495 OVE RBANKAREA ASSUMED NON-E FFECTI VE,ELLEA= 314. 67 ELm= 31 4.57

32472. 00 2.90 312,57 312.57 .00 314. 04 1.47 .os .12 314.67
282. O. 282. O. O. 29. O. I. O. 314.67
.03 .00 9.72 .00 .030 .012 .030 .000 309.67 995. 00

.002740 20. 20. 20. 20 15 0 .00 10.00 1005 .00

EGPRS= .000 EGlWC= 31 4. 276 ELLC= 314.670 PC~S E = 311.460 ELTRD=

3370 NORMALBRI D6E,NRD= 0 IIIN ELTRD= 315.67 IIAXELLC= 314.67

ELCHO
31)'3.40

ELCHU
309.67

315.670

55
.00

BA REA
50.00

BW?
.00

Bwe
10.00

COFQ RDLEN
2.60 . .00

IKOR
\.56

3685 20 TRIALS ATTEMPTEDWSEL,CWSEL
3693 PROBA8LE III NIMUM SPECIFICENERGY
3720 CRITICAL DEPTHASSUMED

6070,LOWFLOWBY NORMAL BRIDGE

5B IK
.00

SPECIAL BRIDGE

. ISECNO32472. 001)

I
II
II
1.1
II
II
II
II
II
II
II

3685 20 TRIALS AT TEIIPTEDWSEL,CWSEL
3693 PROBABLE MIN IliUM SPECIFICENERGY
3720 CRITICAL DEPTH ASSUMED

32433 .00 5.40 313.22 313.22 .00 315.84 2.62 .01 .20 314.40
672. O. &7~ O. 0, 5) O. 1. O. 314.40
.03 .00 12.99 .00 .030 .018 .030 .000 307.81 995 .00

.006&25 I. I. I. 20 17 0 .00 10. 00 1005.00
0

32432 ,00 2.53 31l.93 312.30 .00 313.8b 1.93
282. O. 282. O. O. 25. O.

.03 .00 11.15 .00 .030 .012 .030
•004056 40. 40 . 40. & 5 0

0
ISECNO32433.000

3301 HVCHA NGED 1I0RE THANHVI NS

II
II
II
'I
'I
I
I

o
ISECNO 32432.000

'3495 OVE~ B ANK AREAASSUMEDNON-EFFECTI Vt ,ELLEA= 314.40 EL~EA= 314.40

.13 .1)5 314.40
1. O. 314 .40

.coo 309.40 995. 00
.00 10.00 1005.00
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I smo DEPTH C\lSEL CRIWS WSELK EG HV HL OLO SS BANKELEV
g gLOB QCH gROB ALOS ACH AROB VOL TWA LEFT /RIGHT
TIME YLOB VCH VROB XIlL XNCH XNR \lTN EUIHI SSTA

II SLOPE - XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPII ID ENDST

II
tSECNO32400 .000

3301 HVCHANGED"ORE THAN HVINS

II 32400.00 4.40 31 2.00 31 3.1i .00 31 5.50 3.50 .25 .09 313.18
1080. O. 1080. O. O. 72. O. 1. O. 313. 18

.03 .00 15.02 .00 .030 .018 .030 .000 307.60 987.39
.009 104 32. I) .j 3-' 12 5 0 .00 25. 2'3 1012.68

II
W ~ .

0
tSECNO 32200.000

II 3301 HYCHANGED~ORE THA~ HY INS

31 1.73 .00 313.74 2.72 1.52 'I"32200.00 4.78 311. 02 ,,-~ 311. 82

II
1080. O. 1080. O. O. 82. O. 1. 1. 311.82

.04 .00 1') -) '1 .00 . 020 .018 .030 .000 305.24 985.64w .~ .,;

.005465 200. 200. 200. 6 11 0 ,00 26.77 1013.41
0

II tSECNO32000.000
32000.00 4.73 309. 51 310.39 .00 31 2.41 2.80 1 ')-1 .01 310.45• ..J ~

1080. O. 1080. O. O. 80. O. 2. 1. 310.46
.04 .00 13.44 .00 .030 .018 .030 .000 304.88 936.73

I •005735 200. 200. 200. 7 8 0 .00 26.5'3 1013.32
0
tSECNO31800.000

II
31800. 00 4.72 308.24 30'3. 03 .00 311.0& 2.82 1.35 .00 309.10

1080. O. 1080. O. O. 80. O. 2. 1. 309.10
.05 .00 13.48 .00 .030 .018 .020 .000 303.52 966.75

•00679 1 200. 200. 200. 10 8 0 .00 26.55 1013.30

fl 0
tSECNO31600.000
31500.00 4.74 306.90 307.67 .00 309.70 2. 31 1. 35 .00 307. 74

II
1080. O. 1080. O. O. 80. O. 2. 1. 307.74

.05 .00 13 .44 .00 .030 .018 .030 .000 302.16 986.73
•005744 200. 200. 200. 9 8 0 .00 26.53 1013.32

0

II tSECNO 31 400.000
31400.00 4.73 305. 53 306. 31 .00 308.35 2.92 1.35 .00 306 .38

1080. O. 1080. O. O. 80. O. 3. 1.- 306.38
.05 .00 13.47 .00 .030 .018 .030 .000 300.80 ~85.75

II •006783 200• 200. 200. 9 8 0 .00 26.56 1013.30
0
1
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smo DEPTH C\lSEL CR IWS IISELK E6 HY HL OLOSS BANKELEV

II g llL03 m llROB ALOS ACH AROB VOL TIIA LEFT/RIGHT
mE YLOB~ YCH VR08 XNL XNCH INR \l TN ELm SSTA
SLOPE XLOSL XLCH XLOBR !TRIAL IDC Icmn CORAR TOPIII D EHDST
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fSECNO31200.000
31200.00 4.71 304.1 5 304.95 .00 305.98 2.83 I. 36 .00 305 002

1080. O. 1080. O. o. eo. o. 3. I. 305.02

.05 .00 13.50 .00 .030 .018 .030 .000 299.44 966.76

.OOii830 200. 200. 200. 10 8 0 .00 2ii.53 1013.29

0
fSECNO310S60000

310%.00 4.70 303.43 304.24 .00 305.27 2.84 .71 .00 304.31

1080. O. 1080. O. O. 80. O. 3. I. 304.31

.05 .00 13.53 .00 .030 .018 .030 .000 298.73 986.77

•006852 104. 104. 104. 8 6 O. .00 26.51 1013.28

0
1
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TH IS RUNEXECUTED05-28-83
flffff!fffffffffffffffft tf!fftfffffftttl!' !'!t!tt!

HEC2 RELEASE DATEDNOv 75 UP DA TE DMAY 1984
ERROR CORR - 01,02,03,04,05,05
~OD I F I C A T I ON - 50,51,52,53,54,55,55
IBM-PC-XT VERSIONAUGUSi 1985
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06-28-89 10:42:47 PASE 8

I TANLEYCONSULTANTS OF AZ

II SUMMARYPRINTOUT TABLE 150

II
swm II CIISEL DI FIISP DI fll51 DIfnlS TOPWI D ILCH

I 33500.000 235.00 318.20 .00 .00 -1.58 17.57 .00

II 33300.000 235 .00 316 .72 .00 -1.48 .00 1E. .53 200 .00

331 00.000 235. 00 3t4.75 .00 -1.97 .CO 15.3! 200 .01j

II I 32800.000 235 .00 3t3.40 .00 -1.35 .00 17.S7 300.00

32 4~2 . 0t)0 235 .00 31 1.24 .00 -2.16 .00 1£.!! 308.00

II I 32472. 000 235 .00 312 .25 .00 1.01 .co 10.00 20.00

II
32432.000 235.00 31t.62 .00 -.63 .00 10,00 40.00

I 32433.000 560,00 312.63 .00 1.01 .00 10.'}O 1.00

II
32400.000 900.00 311.74 .00 -. 89 .re 24.27 32.00

32200.000 900.00 310.64 .00 -1.10 .00 25,25 200.00

II 32000.000 900.00 30'3.22 .00 -1.42 .00 25.03 200 .00

31800.000 900.00 307.86 .00 -1.35 .00 25 .01 200.00

(I 31E.00.00O 900.00 306.50 .00 -1.3& .on ?" ~~ 200.00. ~...
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