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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 S00 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 S1st Avenue. The other detention basin is located on the north-

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

The offsite hydrology 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 discharges for the various

drainageways found in the previously mentioned hydrology analysis.

OFFSITE HYDROLOGY TABLE
Description Discharge (cfs)
55th Avenue Drainageway 2,520
Skunk Creek 2,600
Scatter Wash 6,100

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. SYMMM 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 /MMM using the methods outlined in the
manual 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, S 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 facilities 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 basin and storm
drain design. All roadway drainage design was completed in accordance with the guidelines

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




DRAINAGEWAYS

S5th 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 S - 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
aseries of three drop structures to reduce flow velocities 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

L o0 Basi

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 freeboard,
the basin emergency spillway will direct the overflow south to the North Frontage Road to
51st Avenue overland. The S1st 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.
3511 A D o Bas;

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 10 year storm to remain below the catch basin inlet.
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""""" * Where:
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—*“ v = Velocity, fps. = °
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: 8 =" Radius of curvature from channel centerline, in
— feet. AR
g = Gravity, 32.2 ft/sec.2 . )
c = The following tabulation relates the coefficient € F

with flow conditions, channel shape, and curve B

""""" geonetry: '

Channel Curve Coefficient

Tvoe of Flow Shane Geometrv C Value

Tranquil " Rect. Simple 0.5
Tranquil macvg ey Trapev.ssyue : Simple- vy v roavsens 0.5 .4
Rapid Rect. Simple 1.0
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The flow geometry at straight drop structures, figure Ix-l,

can be descrlbed by the drop number, deflned:

= g?/ghy?

Where q is the d:l.scharge per unit width of the crest overfall,

g is the acceleration of gravity, and hg is the height of ..

the drop. The functions are:
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Figure 3-1.—Average velocities for estimating travel time for shallow concentrated flow.
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DESIGN DATA
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WIDTH AT BOTTOM..... 8. FEET
SIDE SLOPE ON LEFT..... 4 /1 -
SIDE SLOPE ON RIGHT.... 4 /1
MANNING'S N.ovvuwunn.. ﬁ
SLOPE.« s5 5 5 00500
DEPTH W.AT TOP P.WET AREA VEL.FT/SEC RATE CFS
FT. FT. FT. (SQ.FT.)
0 8 8 0 0 0
.25 10 10.06 2.25 1.94 4.37
.5 12 12.12 5 2.92 14.6
.75 14 14.18 8.25 3.67 30.28
1 16 16.25 12 4.3 51.66 F
1.25 18 18.31 16.25 4.87 79.06
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MANNING'S N.......... w

SLOPE...... 00500 '

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

FT. FT. FT. (SQ.FT.)
0 8 8 0 0 0
52 9.6 9.65 1.76 .97 1.7
.4 11.2 11.3 3.84 1.47 5.63
6 12.8 12.95 6.24 1.85 11.55
.8 14.4 14.6 8.96 2.117 19.48
1 16 16.25 12 2.46 29.52
1.2 17.6 17.9 15.36 2.72 241.76
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STAGE DISCHARGE TABLE

51 AVE. DETENTION BASIN

WITH EXCESS CAPACITY FOR CITY OF PHOENIX (17.7CFS)
36" % 30" k 24" OUFALL LINE

DUTFALL ELEVA 1295.00
K = 1.486/nAR*2/3

n=.012

DISCHARSE
8 (CFS)

26,65 #

26,63 %

26.65 #

26,63 #

26,65 #

8.93

8.95

8.95
8.93

8.95

PIPE
SLOPE

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

PIPE

CAPACITY

30.63

30.63

30.63

30,63

30.63

18.83

18,85

18.83

18.83

10.40

10.40

LENGTH

(FT)

17

300

300

322

300

100

FR. SLOPE
St (ft/ft)

0.0014

0.0014

0.0014

0.0014

0.0014

0.0004

0.0004

0.0004

0.0004

. 0.0013

0.0013

HD LSS
(FT)

0.16

0.43

0.45

0.43

0.43

0.13

0.12

0.12

0.13

0.40

0.13

UPSTREAM
W.S.ELEY,

1295.2
1293.¢6
1296.1
1296.5
1297.0
1297.1
1297.2
1297.3
1297.5
1297.9

1298.0
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LINE NO.

P-32

P-33

P-34

DIAM.

(IN)

36

36

36

30

30

30

24

24

IKN

444

245

245

STABE DISCHARGE TABLE

31 AVE. DETENTION BASIN

WITH EXCESS CAPACITY FOR CITY OF PHOENIX (17.7CFS)
36" & 30" ¥ 24" OUFALL LINE

OUTFALL ELEVA 1295.00
K = 1.486/nAR*2/3

n=.012

DISCHARGE

@ (CFS)

29.05 #

29.03 #

29,05 ¢

29.05 #

11,35

11,35 7

PIPE
SLOPE

0.0018

0.0013

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

PIPE

CAPACITY

30.63

30,63

18,835

18.85

18.85

18.83

10.40

16,40

LENGTH

(FT

17

300

2048
ol

322

300

100

FR. SLOPE
§f (ft/ft)

0.0016

0.0016

0.0016

0.0016

0.0016

0.0007

0.0007

0.0007

0.0007

0.0021

0.0021

HD LOSS
(FT)

0.19

UPSTREAM
W.S.ELEV,

1297.3

1297.3

1297.7

1297.9

1298.1
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STAGE DISCHARSE TABLE

51 AVE, DETENTION BASIN

WITH EXCESS CAPACITY FOR CITY OF PHOENIX (17.7CFS)
36" & 30" & 24" OUFALL LINE

DUTFALL ELEVA 1295.00
K = 1,486/nAR*2/3

n=.012
LINE NO. DIAM. °K*  DISCHARGE PIPE PIPE LENGTH  FR. SLOPE  HD LOSS UPSTREAM
(IN) @ (CFS) SLOPE CAPACITY  (FT)  Sf (ft/ft) (FT)  W.S.ELEY,

P-24 3k 722 3110 # 0.0018 30,63 117 0.0019 0.22 1295.2

e ar——

P-23 36 122 310 ¢ 0.0018 30,63 330 0.0019 0.61 1293.8

P-26 722 31.10 # 0.0018 30.63 330 0.0019 0.61 1296.4
=27 3k 722 21,10 # 0.0018 30.63 330 0.0019 0.61 1297.1
3 722 31.10 # 0.0018 30.63 330 0.0019 0.61 1297.7

E-23 30 444 13.40 0.0018 18.835 3320 0.0009 0.30 1298.0
P-30 30 444 13.40 0.0018 18.83 300 0.0009 0.27 1298.2
P=3l 30 444 13.40 0.0018 18.83 300 0.0003 0.27 1298.35
P-32 20 44 13.40 0.0018 18.83 322 0.0009 0.29 1298.8
P-33 24 245 | 13.40 0.0018 10,40 300 0.0030 0.90 1299.7
P-34 24 245 13.40° 0.0018 10.40 100 0.0030 0.30 1300.0

5
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STAGE DISCHARGE TABLE

51 AVE. DETENTION BASIN

WITH EXCESS CAPACITY FOR CITY OF PHOENIX (17.7CFS}
36" & 30" & 24" QUFALL LINE

OUTFALL ELEVA 1295.00
K = 1.486/nAR*2/3

n=.012
LINE NO. DIAM. *®K*  DISCHARGE PIPE PIPE LENGTH FR. SLOPE  HD LOSS UPSTREAM
(IN) @ (CFS) SLOPE CAPACITY  (FT)  Sf (ft/ft) (FT) W.S.ELEY,
P-24 36 722 32.93 ¢ 0.0018 30,63 17 0.0021 0.24 1295.2

P-23 k12 32.93 ¢ 0.0018 30.63 330 0.0021 0.63 1295.9

P-26 3 722 32,93 3 0.0018 30.62 330 0.0021 0.63 1256.6
p-27 kT2 32.92 # 0.0018 30.63 330 0.0021 0.69 1297.3
P-28 3k 722 32.93 * 0.0018 30.63 330 0.0021 0.69 1298.0
P-23 30 444 15.23 0.0018 18.85 320 0.0012 0.39 1298. 4
P-30 30 444 15.23 0.0018 18.85 300 0.0012 0.33 1298.7
P-31 30 444 13.23 0.0018 18.85 300 0.0012 0.33 1299.1
pP-32 30 44 15.23 0.0018 18.83 322 0.0012 0.38 1299.5
P-33 24 245 15.23 0.0018 10.40 300 0.0039 1.16 1300.6
P-34 24 243 15,23 " 0.0018 10,40 100 0.0039 0.39 1301.0
2y
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LINE NO.

DIAM.

(IN)

36

36

IKI

122

444

444

444

243

245

STAGE DISCHARGE TABLE

31 AVE. DETENTION BASIN
WITH EXCESS CAPACITY FOR CITY OF PHOENIX (17.7CFS)
36" & 30" & 24" OUFALL LINE

OUTFALL ELEVA 1295.00
K = 1.486/nAR2/3

n=.012

DISCHARGE

@ (CFS)
34.58 #
34.58 #
34.58 #
34.59 #
34,58 #
16.88
16.88
16.68
16.88
16.88

16.88°

PIPE
SLOPE

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

PIPE

CAPACITY

30,63

30.82

30.62

30.62

30.£3

18.83

18.85

18.835

18.83

10.40

10. 40

LENGTH

(FT)

117

300

300

300

109

FR. SLOPE
Sf (ft/ft)

0.0023

0.0023

0.0023

0.0023

0.0023

0.0014

0.0014

0.0014

0.0014

0.0047

0.0047

HD LOSS UPSTREAM

(FT)

0.27

0.76

0.76

0.76

0.76

0.48

0.43

0.42

0.46

W.S.ELEY,

1293.3

1296.0

1296.8

1297.5

1298.3

1238.8

1299.2

1293.6

1300.1

1301.5

1302.0
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LINE ND.

P-24

P-23

P-26

pP-27

P-28

P-29

P-30

DIAHM.

(IN)

36

IKI

122

9
Li

122

444

444

444

444

245

245

STAGE DISCHARGE TABLE

51 AVE. DETENTION BASIN

WITH EXCESS CAPACITY FOR CITY OF PHOENIX (17.7CFS)
36" & 30" & 24" OUFALL LINE

DUTFALL ELEVA 1295.00
K = 1.486/nAR*2/3

n=.012
DISCHARGE

8 (CFS)
36.11 #
36,11 %
36.11 #
36.11 2
36.11 #
18.41
18.41
18.41
18.41
18.41

18.41

PIPE
SLOPE

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

PIPE
CAPACITY

18.83

18.85

18.83

10.40

10.40

LENGTH

(FT)

117

330

FR. SLOPE
St (ft/ft)

0.0023

0.0023

0.0025

0.0025

0.0023

0.0017

0.0017

0.0017

0.0017

0.0056

0. 0036

HD LOSS UPSTREAM

(FT)

0.29

0.83

0.83

0.82

0.83

0.57

0.52

0.52

0.55

1.69

0.56

W.5.ELEV.

1295.3

1236.1

1296.9

hhhhh

1302.4

1303.0
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LINE NO.

P-24

P-23

DIAM.

(IN)

36

444

444

444

444

2435

245

STAGE DISCHARGE TABLE

31 AVE. DETENTION BASIN

WITH EXCESS CAPACITY FOR CITY OF PHOENIX (17.7CFS)
36" & 30" & 24" QUFALL LINE

DUTFALL ELEVA 1293.00
K = 1.486/nAR*2/3

n=.012

DISCHARGE

8 (CFS)

37.53

37.33

37,33

37,53

37.53

19.83

19.82

19.823

19.823

19.82

19.83

e

PIPE
SLOPE

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

0.0018

PIPE

CAPACITY

30.63

30,63

30,63

30.62

30.63

18.85

18.85

LENSTH

(FD

17

FR. SLOPE
Sf (ft/ft)

0.0027

0.0027

0.0027

0.0027

0.0027

0.0020

0.0020

0.0020

0.0020

0.0063

0.0065

HD LOSS UPSTREAM

(FT)

0.32

0.89

0.89

0.83

0.89

0.60

0.60

0.64

1.96

0,63

W.S.ELEV.

1295.3

1296.2

1297.1

1298.0

1298.9

1239.5

1300.1

1300.7

1301.4

1304.0
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STAGE DISCHARGE TABLE

] 51 AVE. DETENTION BASIN

i WITH EXCESS CAPACITY FOR CITY DF PHOENIX (17.7CFS)
36" & 30" & 24" QUFALL LINE

[' ' DUTFALL ELEVA 1295.00
K = 1.486/nAR"2/3

;l n=.012
§
i

LINE NO. DIAM. "K"  DISCHARGE PIPE PIFE LENGTH  FR. SLOPE  HD LOSS UPSTREAM

l (IN) 8 (CFS) SLOPE CAPACITY  (FT)  Sf (ft/ft) (FT)  W.S.ELEV.

P-24 b 722 36.88 # 0.0018 20,62 17 0.0029 0.34 1293.3

l P-23 k722 36.88 ¢ 0.0018 30,63 330 0.0029 0.96 1296.3

P-26 6 722 38.88 # 0.0018 30.63 330 0.0029 0.96 1297.3

' p-27 ¥ T2 38.88 # 0.0018 30.63 330 0.0029 0.9 1298.2
P-28 6 722 38.88 # 0.0018 30,62 330 0.0029 0.96 1299.2
| P=29 30 444 21.18 0.0018 18.85 330 0.0023 0.75 1293.9
!' P-30 30 444 21.18 0.0018 18.83 300 0.0023 0.68 1300.6
. P-31 0 444 21.18 0.0018 18.85 300 0.0022 0.68 1201.3
!. P-32 30 444 21.18 0.0018 18.85 322 0.0022 0.73 1302.0
}l P-33 24 245 21.18 0.0018 10.40 300 0.0073 2,24 1304.3

P-34 24 245 21,18~ 0.0018 10,40 100 0.00735 0.73 1303.0
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STAGE DISCHARGE TABLE

51 AVE. DETENTION BASIN

WITH EXCESS CAPACITY FOR CITY OF PHOENIX (17.7CFS)
36" & 30" & 24" OUFALL LINE

DUTFALL ELEVA 1295.00
K = 1.486/nAR"2/2

n=.012
LINE NO. DIAM. *"K®  DISCHARGE PIPE PIPE LENGTH FR. SLOPE  HD LOSS UPSTREAM
(IN) 2 (CFS) SLOPE CAPACITY  (FT)  Sf (ft/ft) (FT)  W.S.ELEV.
P-24 B 722 40,13 # 0.0018 30.62 117 0.0031 0.36 1295.4

P-23 3 122 40,13 ¢ 0.0018 30,63 330 0.0031 1.02 296.4

P-26 3k 722 40,15 # 0.0018 30,63 330 0.0031 1.02 1297.4
p-21 36 722 40,15 # 0.0018 30.63 330 0.0031 1,02 1298.4
pP-28 722 40.13 # 0.0018 30,63 330 0.0031 1,02 1299.4
P=23 30 444 22,45 0.0018 18.83 330 0.0026 0.84 1300,3
P-30 30 444 22,43 0.0018 18.83 300 0.0026 0.77 1301.1
P-31 30 44 22,43 0.0018 18.83 300 0.0026 0.77 1301.8
P-32 30 44 22,43 0.0018 18.83 322 0.0026 0.82 1302.6
P-33 24 245 22.45 0.0018 10.40 300 0.0084 2.52 1303.2
P-34 24 245 22.45 0.0018 10.40 100 0.0084 0.84 1306.0
5
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STAGE DISTHARGE CURVES
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FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOSIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
323

THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED T0 3

HEC-1 INPUT PAGE 1
LINE D emiees Hoaslels Lo dsimierm Joesssanten sammedinssmnabonyresa 7 R [N - 10

3% FREE #33

1 ID  OUTER LOOP HIGHWAY 51ST AVE DETENTION BASIN

2 ID  DRAINAGE BASINS 14A, 14B AND 14C

3 ID 100 YEAR STORM ROUTING THROUGH DETENTION BASIN

4 ID QUTFALL SUBMERSED WITH 10 YEAR STORM IN SKUNK CREEK
b ID  OUTFALL LINE HAS EXCESS CAPACITY FOR CITY OF PHOENIX
& ID  FILE SIAVL.IN

$DTAGRAN

7 IT 2 240

8 10 b]

9 KK DAl4L

10 KN RUNOFF FROM 14C

i BA  0.06

12 PH 0.72 1,41 2,48 2,75 2,94 328 3.BC  4.08
13 LS 93

14 uD A2

15 KK R14B

16 KM ROUTE RUNOFF FROM 14C TO 14B

17 RK 1000 ,00E8  .018 TRAP 8 2
18 Kt DA14B

13 KM  RUNCFF FROM 14B
20 BA 14
21 LS 92
22 up 16
23 KK Ci4B
24 KM  COMBINE HYDROGRAPHS 14C AND 142
23 HC 2
26 Ki  Ri4A
27 KM ROUTE COMBINED RUNOFF FROM 14B TO 144
28 RK 3400 .0068 .08 TRAP 8 2
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1
i
| INPUT

LINE

L
l NO.
' l 9

13
18
23
26
29
34

28

29
30
31
32
33

34
33
36
37

38
39
40
41
42
43
44
43

LIKE

KK
KM
BA
LS
uD

KK
KM
K0
HC

KK
KM
KO
RS
sV
58
SE

ID...

11

DA14A
RUNOFF FROM 14A
12
83
16
C14A

COMBINE HYDROGRAGHS 14C, 14B AND 14A
1
2

BAl4
ROUTE COMBINED RUNOFF TO 51ST AVE DETENTION BASIN
1
1 STOR =1 0
0 95.22 10,62 16,20 21.97 27.92 34.06 40.40 46.93
B.95 11.35 13.40 15,23 16.B8 18.41 19.83 21.18 22.45
1298 1299 1300 1301 1302 1303 1304 1305 1306

HEC-1 INPUT

swas anaaaas Zownwaes s $osenans Tevmwsend Banmnie Tessames . - (RN 10

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTINS

(.) CONNECTOR

DAL4C
v

v
R148

C148

R144

Cl14A
v
v
BAL4

-----

-------

DAL4A

+3) RUNOFF ALSO COMPUTED AT THIS LOCATION

(--->) DIVERSION OR PUMP FLOW

({---) RETURN OF DIVERTED OR PUMPED FLOW

PAGE 2
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FLOOD HYDROGRAPH PACKARE HEC-1 (IBM XT 512K VERSION) -FEB 1,1983
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
2384

OUTER LOOP HIGHWAY S1ST AVE DETENTION BASIN

DRAINAGE BASINS 14A, 14B AND 14C

100 YEAR STORM ROUTING THROUGH DETENTION BASIN
OUTFALL SUBMERGED WITH 10 YEAR STORM IN SKUNK CREEK
OUTFALL LINE HAS EXCESS CAPACITY FOR CITY OF PHOENIX
FILE SIAVL.IN

8 10 QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
@sCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIHE 0000 STARTING TIME
N@ 240 NUMBER OF HYDROGRAPH ORDINATES
NDDATE f 0 ENDING DATE
NDTINE 0758 ENDING TIME

COMPUTATION INTERVAL .03 HOURS
TOTAL TIME BASE  7.97 HOURS

ENGLISH UNITS

FEF FEF BEF BIY BRE BEE BRE BEY BET BER RER BER BEY BEF REY BEY BRY BEY BRY B BRE BEE BEE BRR REY BB BEE BER BER PR BEE BEY 15

FE2E222222222 2
ES £
34 KK 3 Ci4A %
3 3
(2332222222322
36 KO OUTPUT CONTROL VARTABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
BSCAL 0. HYDROGRAPH PLOT SCALE
37 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

123

i{**iiiiiliii!iiiiii{{!!iii*!i!iil!*i*ii}iii*iiifﬁi***!i}}*i}iiiiiiiiifii*iiii{}i*i}i{}iiiiii{*ii*iiii*i}}*i{}i}i!**i{{i}iiii*i*i




HYDROGRAPH AT STATION C14A
SUM OF 2 HYDROGRAPHS

R R R R R R A R I R R R S R R R R R R H 3R 433124
¥ 4 E ]

DA MON HRMN ORD FLOW # DA MON HRMN ORD FLOW # DA MON HRMN ORD FLOW # DA HON HEXN ORD FLOW
H H H
1 0000 1 0. # 1 0200 61 0. # | 0400 121 287. # | 0600 181 2L
1 0002 2 6. * | 0202 62 0. *+ | 0402 122 384, ¢ | 0602 182 26.
1 004 3 0. # 1 0204 63 0. * 1 0404 123 as. & 1 0604 183 26.
1 0006 4 0. + 1 0206 64 0. * 1 0406 124 662, & 1 0606 184 23,
1 0008 35 0. + 1 0208 63 0. # 1 0408 125 788. # | 0608 183 25,
1 0010 6 0. # 1 0210 66 0. # 1| 0410 126 858. * 1 0610 186 23,
1 0012 7 0. &+ | 0212 67 0. # 1 0412 127 Bed. # | 0612 187 24,
i 0014 B 0. * 1 0214 68 0. &+ | 0414 128 820, & | 0614 188 24,
1 0016 9 6. ¢ 1 0216 B9 . & 1 041 129 748, ® | 0616 189 24,
1 0018 10 0. & 1 0218 70 . & 1 0413 130 667. ¥ | 0618 190 23,
1 0020 11 0. # 1 0220 71 .+ 1 0420 131 590. 0620 191 23.
1 0022 12 0., &+ 1 0222 72 . ¢+ 1 0422 132 520, & | 0622 132 23,
1 0024 13 0. # 1 0224 73 .+ 1 0424 133 453, | 0624 193 22,
1 0026 14 0. + 1 0226 74 L, % { 0426 134 405, & 1 0626 194 22
1 0028 15 0. & | 0228 75 2. & | 0428 135 3. & | 0628 195 22.
{ 0030 16 0. & | 0230 76 2, & | 0430 136 )& PO S 0630 19% 21
1 0032 17 0. + 1 0232 77 2. ¢ 1 0432 137 285, & | 0622 197 21,
1 0034 18 0. & 1 0234 78 2, ¢ | 0424 138 285, ¢ | 0634 198 21,
1 0036 19 0. & 1 0236 79 . & | 0436 139 226, & | 0636 199 2
{ 0038 20 0. & 1 0238 80 3. % 1 0438 140 193, & | 0638 200 20,
1 0040 21 0. + 1 0240 81 . o 1 0440 141 173, & | 0640 20t 20,
{ 0042 22 0. & | 0242 82 3. 0+ | 0442 142 150, & | 0642 202 20,
1 0044 23 0. # | 0244 83 S S| 0444 143 131, 0644 203 20,
1 0046 24 6. + 1 0246 84 4. | 0448 144 14, & | 064t 204 20,
1 0048 23 0, + 1 0248 85 4, 1 0448 145 106, & 1 0648 205 19.
1 0030 26 0. & | 0250 86 4. ¢+ | 0430 146 9. # 1 0650 206 19.
1 0032 27 0. + 1 0252 87 ST | 0452 147 81, # 1 0852 207 19.
{ 0034 28 0. & 1 0254 88 . * 1 0434 148 3. & 1 0634 208 19.
{ 0038 29 0. # 1 0256 89 2 # 1 0436 149 7. # 1 06586 209 18.
1 0038 30 0. & | 0258 90 6. * 1 0438 130 62. # 1 0638 210 18.
1 0100 31 0. + 1 0300 91 6. + 1 0500 131 28, & | 0700 211 18.
1 0102 32 0. # | 0302 92 7. + 1 0502 152 k. 1 0702 212 18.
1 0104 33 0. + 1 0304 93 7. # 1 0304 153 3. 1 1 0704 213 18.
1 0106 34 0. + 1 0206 94 8. + 1 0506 154 49. &+ | 0706 214 18.
1 0198 35 0. # 1 0308 95 B. + 1 0508 155 48. * | 0708 215 18.
1 0110 36 0. # 1 0310 96 9. ¢+ | 0310 156 4. * | 0710 216 19.
1 0112 37 0. # 1 0312 97 9. % 1 0512 157 45. % | 0712 217 19.
i 0114 38 0. & 1 0314 98 10. # 1| 0514 158 4, | 0714 218 19.
1 0116 39 0. # 1 0316 99 10, + | 0516 139 2. + | 0716 219 20,
1 0118 40 0. # 1 0318 100 it. &+ 1 0318 160 4. |1 0718 220 20,
1 0120 41 0. * 1 0320 101 12 ¢+ | 0520 161 4. | 0720 221 20,
1 0122 42 0. & 1 0322 102 12+ | 0522 162 4. & | 0722 222 20,
i 0124 43 0. # 1 0324 103 13. & 1 0524 163 3H = | 0724 223 20.
1 0126 44 0. & | 0326 104 4, & | 0526 164 3B & | 0726 224 20,
1 0128 45 0. &+ 1 0328 105 15, ¢ 1 0528 163 . & 1 0728 225 20,
1 0130 46 0. # 1 0330 106 6. ¢ | 0330 166 6. ¥ 1 0730 226 20,
1 0132 47 0. + 1 D032 107 8.+ 1 0532 187 k. ¥ | 0732 227 20,
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1 013¢ 48 0. # 1 0334 108 20, & | 0534 168 B 2 1 0734 228 20,
1 0136 49 0. & | 0336 109 23, % 1 0338 169 LI I | 0736 223 20,
1 0138 50 0. * 1 0328 110 28, & | 0538 170 KX B 0738 230 20,
1 0140 31 0. & 1 0340 111 #, o+ | 0340 171 KX T B 0740 231 20,
1 0142 52 N A | 0342 112 43, + | 0542 172 2. ¢ 1 0742 232 20,
1 0144 33 0. & | 0344 113 LA B 0344 173 . 1 0744 233 20,
1 0146 54 0. & 0346 114 6e. * | 0346 174 . * 1 0746 234 20,
1 0148 33 0. # 1 0348 115 g0, & | 0348 173 0., 0+ 1 0743 235 20,
i 0130 356 0. + 1 0350 116 9%. *# | 0350 176 29 2 1 0750 236 20,
i 0152 97 0. ¢+ 1 0352 117 e, 1 0552 177 289:- ¢ 1 0752 237 19.
1 015¢ 358 0. # 1 0354 118 140. # 1| 0534 178 28, % 1 0754 238 19.
1 0156 39 0. # 1 0336 119 173. ¢+ 1 0556 179 2. & | 0756 239 19,
1 0158 60 0. & 1 0358 120 219. ¥ 1 0338 180 21, & } 0758 240 19.

E 4 | ¥
FEFERRERRRRERRFRRREEENRRRR R RN ERRERERRRRRRE R RN EEE RN RE R R R IR R R AR R R R R R R I R R R R R R R R R R R Y

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 7.97-HR
t  (CFH) (HR)
(CFS)
+ 864. 4.20 83. &3. 63, 63,
(INCHES) 2.416 2.416 2,416 2,416
(AC-FT) 41, 41, 41, 41,
CUMULATIVE AKEA = .32 58 MI

oF BEF FEF PEE PER FEE BEE FRE REE BEE BEF BEE FEY BER NIF BEY FEY OBEE BEY BRE BEE BEE BER BEY BEY BEE BER BEE B BEE BEE BB 3R

FHEEERRRREREEE
3 H
38 KK H BAl4 3
3 i
3HEEEHEEREREHE
40 KD DUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
BSCAL 0. HYDRDGRAPH PLOT SCALE

ERROR 1 CARD NO. 45

HYDROGRAPH ROUTING DATA

41 RS STORASE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC -1,00 [INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
42 5V STORABE .0 3.2 10.6 16.2 22.0 21.9 34.1 40.4 46.9
5




DISCHARSE 9. 1. 13, 15. 17, 18. 20, 21 22,
l 44 SE ELEVATION 129800 1299.00 1300.00 1301.00 130200 1303.00 1304.00 1305.00  1206.00
' 11
R R R R e R R R R RS Rt eR 2R R AR R AR R R R R R R R R R R R R R R 22222222222222
l HYDROGRAPH AT STATION  BA!4
2222222022082t tttsttttsttittittstissttisisss st sis stz iiiiizisstitizizRisizisiziisiiziissisiisissstiists
k] |
l DA MON HRMN ORD OUTFLON STORAGE  STAGE # DA MON HRMN ORD OUTFLON STORASE  STAGE # DA MON HRMN ORD OUTFLOW STORASE  STAGE
¥ ¥
1 0000 1 0. 0 12980 % 1 0240 81 9. 0 1298.0 % 1 0520 161 20, 332 1302.9
I 10002 2 9, 0 12980 1 0242 82 9. 0 1298.0 % 1 0522 162 20, 33.3 1303.9
1 0004 3 9, 0 129803 1 0244 83 9, 0 129808 1 0524 162 20, 33.3 1302.9
1 0006 4 9. 0 12980 # 1 0245 B4 9, 0 1298.0# 1 0526 164 20, 33.4 130%.9
l {0008 5 9, 0 12980 % 1 0248 85 9, 0 1298.0% 1 052165 20, 33.4 1303.3
1 0010 6 9, 0 12980 1 0250 86 3, 0 1298.0% 1 0530 166 20, 33.5 1303
10012 7 9, 0 12980 % 1 0252 87 g, 0 12980 % 1 0532167 20, 33,5 1303,
1 0014 8 9, 0 12980 # 1 0254 88 9, 0 1298.0 # 1 0534 168 20, 32.5 1303.9
l {0016 9 3, 0 129803 1 0256 89 9. 0 1298.0% 1 0536 169 20, 236 1202.9
{0043 10 9, 0 1298.0% 1 0258 90 9, 0 1298.0% 1 0538 170 20, 33.6 1303.9
10020 11 9, 0 12380 % 1 0300 91 9, 0 1298.0 % 1 0540 171 20, 337 1303.9
l 1 0022 12 g, 0 12980 % 1 0302 92 q, 0 1298.0% 1 0542 172 20, 33.7 1303,
10024 13 g, 0 12980 % 1 0304 92 9, 0 1298.0 % 1 0544172 20, 327 1303.9
1 0026 14 g, 0 1298.0 %+ 1 0306 94 9, 0 1298.0 % 1 0546 174 20, 338 1304.0
{0028 15 9. 0 12980 % 1 0308 95 9, 0 12980 % 1 0548175 20, 3.8 1304.0
' 1 0030 16 9, 0 12980 1 0310 96 5. 0 12980 % 1 0550 176 20, 33.8 1304.0
1 0032 17 9. 0 12980 % 1 0312 97 g, 0 1298.0% 1 0552177 20, 32.8 1304.0
1 0034 18 g, 0 12980 % 1 0314 98 9, 0 1298.0 % 1 554 178 9, 339 1304.0
l {003 19 9, 0 12980 % 1 0316 99 9, 0 129803 1 05561739 20, 32.9 1304.0
1 0038 20 9, 0 12980 # 1 0318 100 9, 0 12980 % 1 0558180 20, 33.9 1304.0
1 0040 2 9, 0 12980 8 1 0320 101 9, 0 12980 % 1 0500 181 20, 329 1304.0
l 1 0042 22 9, 0 12980 % 1 322 102 9. 0 1298.0 % 1 0602182 20, 339 1304.0
1 0044 22 9, 0 12980 % 1 0324 103 9. 0 1298.0 ¥ 1 0604 183 0, 34,0 1204.0
1 0046 24 9, 0 12980 % 1 0326 104 g, 0 1298.0# 1 0606 184 20, 340 1304.0
1 0048 25 g, 0 12980 ¥ 1 0328 105 3. 0 1298.0% 1 0608 185 20, 34.0 1304.0
l 1 0050 26 3, 0 12980 # 1 0330 106 g, A 1298.0% 1 0610 185 20, 34.0 1304.0
10052 27 9, 0 12980 % 1 0332 107 9, A 012980 % 1 0812187 20, 34.0 1304.0
1 0054 28 9, 0 12980 # 1 0334 108 9, A 1298.0 % 1 0614 188 20, 34.0 13040
. 1 0056 29 9, 0 1298.0 % 1 0336 109 9, A 1298.0 % 1 0616 183 20, 34.0 1304.0
1005 30 9. 0 1298.0 % 1 0338 110 g, 2 1298.0 % 1 0818 130 20, 340 1304.0
I 0100 31 9, 0 12980 8 1 0340 111 9. 3 1298.0% 1 0620 191 20, 341 1304.0
10102 32 9. 0 12980 % 1 0342 112 9. 312980 % 1 0622192 20, 341 1304.0
I 1 0104 33 9, 0 12980 % 1 0344 113 3. A 1298.0% 1 0624192 20, 341 1304.0
1 0106 34 9, .0 1298.0 % 1 0346 114 9. 6 1298.1% 1 0626 194 20, 3.1 1304.0
1 0108 35 9, 0 12980 % 1 0348 115 3. 8 12981 % 1 0628135 20, 341 1304.0
' 1 0110 36 9, 0 12980 # 1 0350 116 9, 1.0 1298.2# 1 0630 195 20, 341 1304.0
1 o2 37 9, 0 1298.0 8 1 0352 117 10, 1.2 1298.2 % 1- 0632197 20, 341 1304.0
1 0114 28 9 .0 1298.0 % 1 0354 118 10. 1.6 1298.3 ¢ 1 0634 198 20.  34.1 1304.0
1 o0t 39 9, .0 1298.0 + 1 0356 119 10. 2.0 1298.4% 1 0636193 20, 341 1304.0
l 1 0118 40 9, 0 1298.0 % 1 0358 120 10, 2.5 1298.5+# 1 0638200 20, 341 1304.0
1010 4 9, 0 12980 ¥ 1 0400 121 10, 3.2 1298.6% 1 0640 201 20, 3.1 1304.0
i 6
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PEAK STABE  TINE NAXIHUN AVERAGE STASE
l 6-HR 24-HR - .97
s (FEED _ (HR)
i304.00 ¥ 6.70 130,66 1200.75 130075 1300.75
I CUNULATIVE AREA = .32 SBMI
1
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TINE IN HOURS, AREA IN SQUARE MILES
l PEAK TINE OF  AVERAGE FLOW FOR MAXIMUM PERIOD  BASIN  MAXIMUN  TINE OF
OFERATION  STATION  FLON  PEAK AREA  STAGE  MAX STASE
I' N 6-HOUR  24-HOUR  72-HOLR
HYDROGRAPH AT
III A DAL 201 4.10 17. 12, 13, 0
ROUTED TO
' RIB 201 413 17, 13, 13. 0
l HYDRGRAPH AT
; DAL 419, 417 41, 31, . 14
|
| . 2 CONBINED AT
| + C4B 615, 413 58, 44, 4. .20
|
; ' ROUTED T0
| RI4A 600, 4.20 58, 4. 4. .20
| HYDROSRAPH AT
R DAL4A 72, 417 2. 19, 19. 12
2 CONBINED AT
II + Cl4h B4, 4.20 8. 6. 2. .22
ROUTED 1O
; BAL4 20, 687 16, 14, 14. .22
N 1304.01 6.70
|
a
r
:
8







nrav——

LINE

333 FREE #3%

- N -

w o~

i1
12

13
14
13

16
17
18
19
20

21
22
23

24
25
2%

27
28
29
30
3

32

33
34

35
36
37
38
39
40
4
42
43

THIS HEC-1 VERGION CONTAINS ALL DPTIONS EXCEPT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED TO 3

HEC-1 INPUT

{1 IR PR y K R §iiaine eSevsnsee  JRR—— TevoseosBicosass 9.1 aans 10
ID OUTER LODP HIGHWAY S15T AVE DETENTION BASIN
ID DRAINAGE BASINS 144, 14B AND 14C
ID 100 YEAR STORM ROUTING
ID  FILE SIAVA.IN  #33% SPILLWAY ONLY #3i
#DIAGRAN
IT 2 300
10 3
KK DAL4C
KM RUNOFF FROM 14C
BA  0.06
PH 0.72 1.4 248 2.75 2,94 3.28 3.80 4,08
LS 93
up A2
KK R14B
KM ROUTE RUNOFF FROX 14C TO 14B
RK 1000 .0088  .018 TRAP 8 2
KK DAL4B
KM  RUNOFF FROM 14B
BA 14
LS 93
uD 16
KK Cl4B
KM COMBINE HYDROGRAPHS 14C AND 14B
HC 2
KK RI4A
KX ROUTE COMBINED RUNOFF FROM 14B TO 14A
RK 3400 .0068  .018 TRAP 8 2
KK DAL4A
KM  RUNOFF FROX 14A
BA 12
LS 85
up 16
KK C14A
KM COMBINE HYDROGRAGHS 14C, 14B AND 14A
HC 2
KK BAl4
KM  ROUTE COMBINED RUNOFF TO 51ST AVE DETENTION BASIN
KO 1 2
RS 1 STOR -1 0
sv 0 5.22 10.62 16,20 21.97 27.92 34.06 40.40 46.93 153.66
SE 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307
§S 1306 600 3.0 1.5
. LY
11

PAGE 1




o« omema—

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LIN (V) ROUTING (-—>) DIVERSION OR PUNP FLOW
N0. () CONNECTOR (¢---) RETURN OF DIVERTED OR PUNPED FLOW
7 DA
v
v
13 R14B
16 . DAl
2 E1B.conansanees ;
v
y
24 R4
27 . DAL
2 ClAeerernnneens
!
v
35 BAL4

(##3) RUNOFF ALSO COMPUTED AT THIS LOCATION
i E231

FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1385
U.S. ARNY CORPS OF ENGINEERS, THE HYDROLOSIC ENGINEERING CENTER, 609 SECOND STREET, DAYVIS, CA. 93616
322

DUTER LOOP HIGHWAY S1ST AVE DETENTION BASIN
DRAINAGE BASINS 14A, 14B AND 14C

100 YEAR STORM ROUTING

FILE S1AVA.IN  #3¥# SPILLWAY ONLY #3#3

610 QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

BSCAL 0. HYDRDSRAPH PLOT SCALE

I HYDROGRAPH TINE DATA

NMIN 2 NINUTES IN COMPUTATION INTERVAL
1DATE 1 0 STARTING DATE

ITIXE 0000 STARTING TIME

NG 300 NUNBER OF HYDROSRAPH ORDINATES

NDDATE 1 0 ENDING DATE
NDTINE 0958 ENDING TIME

COMPUTATION INTERVAL .03 HOURS
TOTAL TINE BASE  9.97 HOURS

ENGLISH UNITS
R

3 B3R BER BEF BEE BER BEE BED BEE BEE BER HEE BB 333 FRE 3R BEE BER BER BER B OBRE BER BEE BEE OBER BRE PR B MR R 1 4




S—

35 KK

37 K0

38 RS

39 5V

40 SE

41 8§

1222222222223 224

3

4

H BAl4 %

3

E33222222222224

DUTPUT CONTROL VARIABLES

IPRNT
IPLOT
BSCAL

1 PRINT CONTROL
2 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

1 NUMBER DF SUBREACHES
STOR TYPE OF INITIAL CONDITION
-1,00 [INITIAL CONDITION
.00 WORKING R AND D COEFFICIENT

NSTPS
ITYP
RSVRIC
X
STORAGE
ELEVATION
SPILLWAY
CREL
SPRID
coex
EXPH
DUTFLON .00
ELEVATION  1298.00
DUTFLOW 223,00
ELEVATION  1306.23
STORAGE .00
DUTFLOW .00
ELEVATION  1298.00
STORAGE 47.12
QUTFLOW 8.36
ELEVATION  .1306.02
STORAGE 50.44
DUTFLOW £78.09
ELEVATION  1306.52

.0 3.2 10.6 16.2 22,0 27.9
1298.00 1299.00 1300.00 1301.00 1302.00 1303.00
1306.00 SPILLWAY CREST ELEVATION
£00.00 SPILLWAY WIDTH
3.00 WEIR COEFFICIENT
1.50 EXPONENT OF HEAD
#1
COMPUTED OUTFLOK-ELEVATION DATA
.00 .30 2.46 8.36 19.79 38.57
1306.00 1306.00 1306.01 1306.03 1306.05 1306.08
308.57 410,73 533.36  678.03  B47.00 1041.70
1306.31 1306.37 1306.44 1306.52 1306.60  1306.69
COMPUTED STORAGE-OUTFLON-ELEVATION DATA
.22 10.62 16.20 21.97 21.92 34.06
.00 .00 .00 .00 .00 .00
129900 1300.00 130,00 1302.00 1303.00 1304.00
47.26 47.45 47.68 47.95 48.26 48.61
19.79 38.57 66.64  105.88  138.00  223.00
1306.05 1306.08 1306.11 1306.15 1306.20 1306.25
51.00 91.60 2.5 32.93 53.66
847.00 1041.70 1264.23 1516.3¢ 1800.00
1206.60 1306.63 1306.79 1306.89 1307.00

34.1

1204.00

66.64
1306. 11

1264.29
1306.79

40.40
.00
1305.00

49.01
308.57
1306.31

40.4

1305.00

105.88
1306.13

1516.34
1306.89

46.93

.00.

1306.00

49.44
410.73
1306.37

4£.9 33.7

1306.00  1307.00

158.00
1306.20

1800. 00
1307.00

“47.01
2.46
1306. 01

49.92
533.36
1306. 44

¥o]




I : }*‘}il’i{*i}}l*!**}'HNH'*ii‘lii{*!i!il’i*‘l{H’*H'H"H’l*i}liiifili}l!ii*}*i!i‘l‘Hi!*iiiH***i{i{*{{ii*i*i}*iii}i}{ii*i*ii{iiii*ii‘li{{i!{ili{
. HYDROGRAPH AT STATION  BAl4

I 'H"H'{il“lii‘lﬂ'}l{}i*i}{}i{H'}ilii{*ifi}{i*}‘H“H’lii“’}i‘l*‘"'H'iH'!i}}}!{{*ilii}l*iiif*i}ii*i'lilH'i*}!}i“’}!***}"’iil*}*}*{!*iii{}l‘H'H

¥ 3
DA KON HRMN ORD OUTFLON STORAGE  STAGE # DA KON HRMN ORD OUTFLOW STORAGE  STAGE DA MO HRMN ORD OUTFLON STORASE  STAGE

= 3 t 3
l‘ 1 0000 1 0. 341 1304.0% 1 0320 101 0. 342 1304.0% 1 0640201  35.  47.4 1306.1
10002 2 0. 341 1304.0% 1 0322 102 0. 342 1304.0% 1 0642202 35, 47.4 1306.1
: 1 0004 3 0. 341 1304.0 % 1 0324 102 0. 342 1304.0% 1 0644203 34,  47.4 1306.1
I I 0006 4 0. 341 1304.0% 1 0326 104 0. 342 1304.0 % 1 0646 20¢ 33,  47.4 1306.1
1 0008 5 0. 341 1304.0% 1 0328 105 0. 343 1304.0% 1 0648205 3.  47.4 1206.1
1 0010 & 0. 341 1304.0% 1 0330 106 0. 343 1204.0 % 1 0650 206 32, 47.4 1306.1
1 0012 7 0. 341 1304.0% 1 0332 107 0. 343 1304.0% 1 0652207 31,  47.4 1306.1
l 1 0014 8 0. 3.1 1304.0% 1 0334108 ¢ 0. 343 1304.0% 1 0654 208 31,  47.4 1206.1
1 0016 9 0. 341 1204.0% 1 033 103 0. 243 1304.0% 1 0655209  30.  47.4 1306.1
1 0018 10 0. 341 1304.0% 1 0338 110 0. 343 1304.0% 1 0658210  29.  47.4 1206.1
1 0020 11 0. 341 130403 1 0340 111 0. 343 1304.0% 1 0700 211 29,  47.4 1306.1
l 10022 12 0. 341 130403 1 0342 112 0. 344 1304.0% 1 0702212 28,  47.3 1306.1
1 0024 13 0. 341 1304.0% 1 0344 113 0.  34.4 1304.1% 1 0704213 28,  47.3 1306.1
1 0026 14 0. 3.1 1304.0% 1 0345 114 0. 344 1304.1% .1 0706214  27.  47.3 1306.1
l 1 0028 15 0. 3.1 1204.03 1 0348 115 0. 344 1304.1% 1 0708215  27.  47.3 1306.1
. {0020 16 0. 341 130403 1 0390 116 0. 344 1204.1% 1 0710216 26,  47.3 1306.1
. 1 0032 17 0. 341 1304.0% 1 0352 117 0. 345 1304.1% 1 072217 2.  47.3 1206.1
1 0034 18 0. 3.1 130403 1 0354 118 0. 345 1304.1% 1| 0714218 25,  47.3 1206.1
I I 0036 19 0. 3241 1304.0 % 1 0356 119 0. 345 1304.1% 1 0716219 25,  47.3 1306.1
1 0038 20 0. 3.1 1304.0% 1 0338 120 0. 345 1304.1% 1 0718220 25,  47.3 1306.1
1 0040 21 0. 341 1304.0% 1 0400 121 0. 346 1304.1% 1 0720221 24, 47.3 1306.1
l 1. 0042 22 0. 341 130401 1 0402122 0. 346 130413 1 072222 2. 47.3 1306.1
1 0044 23 0. 341 130403 1 0404 123 0. 346 1304.1% 1 0724223 4.  47.3 1306.1
1 0046 24 0. 341 1304.0 % 1 0406 124 0. 347 1304.1% 1 0726 224 3. 4.3 13061
1 0048 25 0. 341 1304.0% 1 0408 125 0. 347 120418 1 0728 225 3. 4.3 1306.1
I 1 0050 26 0. 341 13040 % 1 0410 126 0. 347 1304.1% | 0730226 23 47.3 1306.1
1 0082 27 0. 341 130403 1 0412 127 0. 34.8 1304.1% 1 0732 227 2. 4.3 1306.1
1 0054 28 0. 3.1 120403 1 0414 128 0. 348 1304.1% 1 0734228 2.  47.3 1306.1
I 1 0035 29 0. 3.1 1304.0% 1 0416 129 0. 348 1304.1% 1 0736229 2.  47.3 1306.1
1 0038 30 0. 341 1304.0% 1 0418 130 0. 349 1304.1% 1 0738230 2. 47.3 1306.1
1 0100 31 0. 3.1 130403 1 0420 13 0. 3.9 1304.1% | 0740231 21,  47.3 1206.1
10102 22 0. 3.1 130403 1 042213 0. 350 130413 1 0742 22 o 4.3 1206.1
I 1 0104 33 0. - 341 120403 1 0424 133 0. 350 1304.2% 1 0744233 21,  47.3 1306.1
1 o016 34 0. 341 1304.0 % 1 0426 13¢ 0. 351 1304.2% 1 0746234 2.  47.3 1306.1
1 0108 35 0. 341 130403 { 0428 135 0. 351 130423 1 0748235 2.  47.3 1306.1
1 0110 36 0. 341 1304.0% 1 0430 136 0. 352 1304,2% 1 075023  20.  47.3 1306.0
l 1 012 a7 0. 341 1304.0% 1 0432 137 0. 352 1304.2% | 0752237 2.  47.3 1306.0
1 o114 38 0. 341 120403 1 0434 138 0. 353 1304.2% 1 0754238  20.  47.3 1306.0
1 0116 39 0. 341 130403 1 0436 139 0. 354 1304.2% 1 0756229 19,  47.3 1306.0
l 1 0118 40 0. 341 1304.0% 1 0438 140 0. 355 130423 1 0758240 19,  47.3 1306.0
1 0120 41 0. 341 13040 1 0440 141 0. 35.6 1304.2% 1 0800 241 19. - 47.3 1306.0
1 012 4 0. 341 130403 1 0442 142 0. 357 1304.3% 1 0802242 19,  47.3 1306.0
1 0124 43 0. 341 1304.0 % | 0444 142 0. 359 1304.3+ 1 0804 243 19,  47.2 1306.0
I 1 0126 44 0. 341 1304.0 % 1 0446 144 0. 360 1304.3% 1 0306244 19,  47.2 1306.0
1 0128 45 0. 3.1 1304.0% 1 0448 145 0. 363 1304.3% | 0808 245 19,  47.2 1306.0
1 0130 46 0. 341 1304.0% 1 0450 146 0. 365 1304.4% 1 0810246 19,  47.2 1306.0
I 1 0132 47 0. 341 1304.0% 1 0452 147 0. 3.9 130443 1 0812247 19,  47.2 1306.0
1 0134 48 0. 341 130403 1 0454 148 0. 373 1304.5% 1 0814248  19.  47.2 1306.0
1 0136 49 0. 341 1304.0% 1 0456 143 0. 3.7 1304.6% 1 0816249 13,  47.3 1306.0
I 0138 50 0. 341 1304.0% 1 0458 150 0. 383 12047% 1  0B18250  19.  47.3 1306.0
I I 0140 5! 0. 341 1304.0% 1 0500 15t 0. 390 1304.8% 1 082025  19.  47.3 1306.0
1 042 2 0. 341 130403 1 0502 152 0. 40.0 1304.9% 1| AS2252 13, 4.3 1306.0
, 1 0144 53 0. 341 1304.0% 1 0504 153 0. 413 1305.1% 1 0824253  20.  47.3 1306.0
I' 1 0146 54 0. 341 120403 1 0506 154 0. 43.0 1305.4 % 1 082625  20.  47.3 1306.0
! 1 0148 55 0. 341 1304.0% 1 0508 155 0.  45.0 1305.7% 1 0828255  20.  47.3 1306.0
1 0150 S6 0. 341 1304.0% 1 0510 156  22.% 47.3 1306.1% 1 0830256  20.  47.3 1306.0
iyl 1 0152 57 0. 341 1304.0% 1 0502157  350.  49.2 1306.3 % 1 0832257 2.  47.3- 1306.1

‘
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0154
0156
0138
0200
0202
0204
0206
0208
0210
0212
0214
0216
0218
0220
0222
0224
0226
0228
0230
0232
0234
0236
0238
0240
0242
0244
0246
0248
0230
0252
0254
0256
0258
0300
0302
0304
0306
0308
0310
0312
0314
0316

L T T T O N T T T T e T e
.

38
39
60
b1
62
63
64
63
€6
67
68
69
10
1)
12
13

74

73
76
71
78
79
80
B1

82

83
84
83
8¢
87
88
89
90
91
92
93
94
95
96
97
98
99

0318 100

= w ® = m ® m ® & & e = & w @& e = ® @ @« &« @« @ ®w @« ®w « o &« - . o e e .

. 34,1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34,1 1304.0 #
34.1 1304.0 #
34.1 1204.0 #

. 4.1 1204.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 ¢
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1204.0 #
34.1 1304.0 #
34.1 1204.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1204.0 #
34.1 1204.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1304.0 #
34.1 1204.0 #
34.1 1304.0 #
341 1304.0 #
34.2 1304.0 #
34,2 1304.0 #
34.2 1304.0 #
34.2 1304.0 #
34.2 1304.0 #
34.2 1304.0 #

¥

1
1
1
1
1
|
i
1
1
1
1
1
1
1
1
1
1
i
i
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1
i

0314 138
0516 159

0518
0320
0522
0524
0326
0528
0530
0532
0534
0536
0538
0540
0542
0544
0346
0548
0350
0552
0354
0556
0558
0£00
0602
0604
0606
0608
0610
0612
0614
0616
0618
0620
0622
0624
0626
0628
0630
0632
0634
0636

160
161
162
163
164
163
166
167
168
169
170
m
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

0638 200

612.
715.
715.
668
608.
544.
487.
424,
387.
347,
310.
279.
249,
21.
197.

174,
15,
136.
121,
108,
9.
B8,
80.
.
68.
4.
60.
57.
54,
51.
«.
48.
4.
4.
4.
2.
4.
40.
M.

3.

38,

7.

36.

0.2
30.6
30.6
0.4
50.2
50.0
49.7
49.5
49.3
49.2
49.0
48.9
48.7
48.6
48.5
48.3
48.2
48.1
48.0
48.0
41.9
47.8
47.8
41.7
4.7
47.7
47.6
47.6
47.6
47.6
41.5
47.5
47.5
47.5
47.5
47.5
47.5
47.5
47.5
47.4
47.4
47.4
47.4

1306.5 #
1306.5 #
1306.5 #
1306.5 #
1306.5 #
1306.5 #
1306.4
1206.4 #
1306.4 2
1306.3
1306.3 #
1306.3 #
1305.3 #
1306.2 #
1306.2
1306.2 #
1306.2 #
1306.2
1306.2 #
1306.2 #
1306.1 #
1306.1 #

1306.1 # °

1306.1 #
1306.1 #
1306.1 #
1306.1 #
1306.1 #
1206.1 #
1206.1 #
1306.1 #
1306.1 #
1306.1 #
1306.1 #
1306.1 #
1306.1 #
1306.1
1306.1 #
1306.1 #
1206.1 #
1306.1 #
1306.1 #
1206.1 #

H

R T T N T T T T e e e e e e T e e e

0834 258
0836 259
0838 260
0840 261
0842 262
0844 263
0846 264
0848 265
0850 266
0852 267
0854 268
0856 269
0858 270
0300 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
0330 286
0932 287
0934 288
0936 289
0338 290
0940 291
0942 292
0944 293
0946 294
0948 295
0950 296
0952 297
0954 298
0956 299
0938 300

20.
20.
20,
20,
20.
20.
20,
20,
20,
20.
20,
20,
20,
19.
19.
19.
19.
19,
19.
19.
19.
19.
18.
18.
18.
18.
18.
18.
18.
18.
17,
17.
17.
17,
17.
17.
12.
17.
17
17.
16.
16.
16.

47.3
47.3
47.3
47.3
41.3
47.3
47.3
47.3
47.3
47.3
47.3
41.3
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
41.2
47.2
47.2
47.2
471.2
47.2
471.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2

1306. 1
1306.1
1306.1
1206.1
1306.1
1306.1
1306.0
1306.0
1306.0
1306.0
1308.0
1306.0
130€.0
1306.0
1306.0
1306.0
1308.0
1306.0
1306.0
130€.0
1306.0
1206.0
1306.0
1306.0
1306.0
130€.0
1306.0
1306.9
1306.0
1306.0
130€.0
1306.0
1306.0
1306.0
1306.0
1206.0
1308.0
1306.0
1306.0
1306.0
1308.0
1306.0
1306.0

PRI R IR R R R R R P R R R I R R R R R R R R F R P 3 R R R R H IS F 333333333543

PEAK FLOW
(CFS)

15. 2

PEAK STORAGE

(AC-FT)
51.7%-

PEAK STAGE

(FEET)
1306.54 3

TIME

(HR)

3.27

TIHE

(HR)
5.27

TINE

(HR)
5.27

6-HR

(CF5)
62.
(INCHES) 1,809
(AC-FT) 3.
b-HR

43,

6-HR

1305.76

CUMULATIVE AREA =

MAXINUM AVERASE FLOW

24-HR 12-HR
37. 31.
1.809 1.809
3. k)
HAXTHUM AVERAGE STORAGE
24-HR T2-1R
41. 41.
MAXIMUM AVERAGE STAGE
24-HR 12-HR
1305. 06 1305. 06
.32 50 MI

9.97-HR

7.
1.809
K}

9.97-HR

41.

9.97-1R

1305. 06




STATION  BAL4
(D) INFLOW, (D) OUTFLOW
0. 100 200, 300. 400,  S00.  G00.  700. 800. 300. 0. 0. 0.
(S) STORAGE
0. 0. 0. 0. 0. 0. 0. 3. 40. 4. 50. 55. 0.
DAHRKN PER
10000 11 \ ’ - . L 5-. -
© 10328 1051 : ‘ . ' ; : S.
10330 1061 . 4 5. : , .
10332 10701 . . ‘ ) s. i i
10334 10801 : : 5. . i .
10236 10901 . " S.
10338 11001 . : . ) 5. : . .
10240 11101, .+« o w s s ' A o T 5. . P L B ke B o o o ' b E e b O R b B
10342 11201 . . 5. i
10244 11301 ' S.
10346 11401 . ‘ . 5. . ) .
10348 11501 . i ; : s. .
10350 11601 . ‘ . . ' ! s. ) ) .
10352 11701 ; @' & 5. .
10254 11801 5. )
10356 11901 ) s. )
10358 12001 8. . . .
10400 12101, « . . . s R oy R - i D s e b nad By A2 @3 s
10402 12201 ¥ S. : _
10404 12301 . s. i
10406 12401 5. i :
10408 12501 S. ,
10410 12601 . ) 5. . .
10412 12701 S ,
10414 12801 5 ; .
10416 12901 : 5 :
10418 1300 1 . ; S
10420 1310 1 v v v v v e s Al e : . : A B, 5 e o s & 5 e s e T
10422 1320 1 . . § .
10424 1330 1 ; : s .
10426 1240 1 ) : . 5 :
10429 1350 1 . . 5
10430 1360 1 § :
10432 1370 1 : ¢ 5 )
10434 1380 : .5 . .
10436 1390 . . .S
10428 1400 . : .5 ‘ : i
10440 1410 . T o v v v v s s < Bea & o o o Sutl il BT oA Y N B PR [P T by
10462 1420 1 . . .S ]
10444 1430 1 . .5 . . g
10446 1440 I. : , . .S " :
10448 1450 1. i . . ; 8 5 . i
10450 1460 k- 5 . : 5 ) i
10452 1470 1 ) . . 8 .
10454 1480 : . 5
10456 1490 I . : s . ; i
10458 1500 : . ’ T
10500 1510 & + 4+ & e 5 e & 0 T B . ol s Sl tans e - o i
10502 1520 . I . 5 .
10504 1530 . . 1 . .
10506 1540 E . " : . £ : 8§ .
10508 1550 : . . 5 . .
10510 156. 0 i 1 1 5 .
10512 157. = : : 1 8 .
10514 158. . .0 . 5 :
10516 159, A ; ; £ 01 . . 5
10518 160. . £ 14 ; K3
10520 16, « « . . e e A e Wk o s el e e 0 e B
1A (LD T n ~




"AVDLL 10Le

10524 163.
10526 164.
10528 163.
10530 166.
10532 167.
10534 168.
10536 163.
10538 170.
10540 171.
10542 172.
10544 173.
10546 174,
10548 175.
10550 176.
10552 177.
10554 178.
105356 179.
10558 180.

10600 181. . .

10602 182.
10604 183.
10606 184,
10608 183.
10610 186.
10612 137,
10614 188.
10616 189.
10618 190,

10620 191. .

10622 192.
10624 192,
10626 194,
10628 195.
10630 1%6.
10632 197.
10634 198.
10636 199.
10638 200.

10640 201. .

10642 202.
10644 203.
10646 204.
10648 203.
10650 206.
10652 207.
10654 208,
10656 209.
10658 210.

10700 211. .L.

10702 212.
10704 213.
10706 214.
10708 213.
10710 216.
10712 217.
10714 218.
10716 219.
10718 220.

CD CD €D bt bt bt bt bt bt

Dot et bt b Bt Bt bt b bt Bt Gt Pt bt bt Bod et

bt

10
I0
10
I0
I

. o 1
. I
...... 1. - 0.
. I 0
I 0
0 0 .
I 0
I.D .
1.0
10 .
I0.
I10.
i o v uwewes®
0
0 .
0
0
Ne ]

sU . . 2
I . 0 . : . 5
" I 0. ; 5.
I .0 : 5.
g | b. : . 5.
I. 0 . ! d ; . 5.
.0 ’ . . ; 5.
0. . . . g " 5.
g ; : . 5
" e o ] UC R AR - =,
. . : . 5
g . " g 5 .
; 5 .
. « 5
. . . . 5
§ : ’ .5 .
N ‘ 5
. : " . a 5 .
¢ : . 5
............ : L e btrer 8 e B - B 2 e 3
y . s 5 .
. v B .
. .S
5
" 5
. ; g
; : 5
. . . . 5 .
. . . . . 5
e B2 B 5 5 G R s e S B Tk B r T8 w0 Brat N te. s T
. 5
. " 5 .
5
. " . 5
. . 5 .
. ; 5
. . . : 5
. " s .
. " . 5 .
T T T T T T . B —— N
: 5
. .5
5§ .
. : 9 .
. . 5
. §
. ; " : . §- s
" . 3 §
; : i . 5 .
s 5 06 ¥ R R W S e e ] O e S5 ..
. d y 5 .
. : . s .
" 3 5
. ; : ; 5 .
g . . 5
. g . 5§ .
. . . . .5
: ] : : 5
: 5
LY
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OPERATION

HYDROGRAPH AT
ROUTED TO.

HYDROGRAPH AT
2 COMBINED AT
ROUTED TO

HYDROGRAPH AT
2 COMBINED AT

ROUTED TO

STATION

DA14C

R14B

DA14B

C14B

R14A

DA14A

CidA

BAl4

PEAK
FLOW

203.

203,

622.

607.

2719.

877,

115,

TIME OF

PEAK

3.10

S.13

5.17

9.20

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIKE IN HOURS, AREA IN SQUARE NILES

E-HOUR

18.

18.

4.

60.

£0.

28.

ga.

24-HOUR

11,

i1,

26.

7.

1.

17.

wn

7.

(58]

AVERARE FLOW FOR MAXIMUM PERIOD

72-HOUR

i1,

11.

26.

3l.

37,

17.

7.

BASIN
AREA

.06

.14

.20

«32

HAXTHUM
STAGE

1306.54

TIME OF
HAX STASE

5.27 °
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#3% FREE #3#

[Pe—

NE

B s o

WO o~ onoLn

10
1

13
14
13

16
17
18
19
20

21
22
23

24
23
26

27
28

$i1t

FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1983
U.5. ARMY CORPS OF ENGINEERS, THE HYDROLCGIC ENGINEERING CENTER, €09 SECOND STREET, DAVIS, CA. 93ti6

$it

THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED T3 2

3.28

HEC-1 INPUT
| P Liswssen 2uensane L O . N T
ID  OUTER LOOP HIGHWAY S51ST AVE DETENTICN BASIN
ID  DRAINAGE BASINS 14A, 14B AND 140
ID 100 YEAR STORM ROUTING
ID  FILE S1AYE.IN  #x3x BASIN DRAIN TIME #33t
$DIAGRAM
IT 13 198
10 B]
KK DAL4E
KM RUNDFF FROM 14
BA  0.0&
PH 0.72 1,41 2,48 2.7 2.9
LS 93
up A2
KK RI14B
KM  ROUTE RUNOFF FROM 14C TO 14B
RK 1000 0068 .08 TRAP 8 2
KK DA14B
KM  RUNDFF FROM 14B
BA .14
LS 93
up 18
KK C14B
KM COMBINE HYDROGRAPHS 14C AND 14B
HC 2
KK RI14A
KM ROUTE COMBINED RUNOFF FROM 14B TO 14A
RK 3400 .0068  .0IB TRAP 8 2
KK DAL4A
KM  RUNOFF FROM 14A

3.80

% S s 1

4,08




i
i
23 BA .12
l 20 LS 85
31 U .16
2 KK Cl14A
l 3 KM COMBINE HYDROGRAGHS 14C, 14B AND 14A
34 HE 2
I 25 KK BAL4
2% KN ROUTE COMBINED RUNOFF TO 51ST AVE DETENTION BASIN
37 KO 0 2
' % RS 1 STIR " 0
33 5 0 5.22 10.62 16.20 20.97 20.32 34.06 40.40 46.93
40 53 B.95 11.35 13.40 1523 16.88 18.41 19.82 2018 22.45
41 SE 1298 1299 1300 1301 1302 1303 1304 1305 1306
| @
4 11
|
l SCHEMATIC DIAGRAM OF STREAM NETHORK
INPUT
LINE (V) ROUTING (---)) DIVERSION DR PUMP FLOW
l NO. (.) CONNESTOR ({---) RETURN OF DIVERTED OR PUMPED FLOW
, 7 DAL4L
f l v
: v
‘ {2 RI4D
i
1)
i .
16 . DA14B
I - -
‘ : i
21 C14Bernenn.
v
§ y
24 RI4A

27 : DAL4A

5 III 32 Cl4A.ceccinnnnns
\J
v
| 35 BAL4

(##%) RUNDFF ALSO COMPUTED AT THIS LOCATION
i 3333
' I FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1983

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 93616
. 333
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PruT—

QUTER LOOP HIGHWAY 51ST AVE DETENTION BASIN
DRAINAGE BASINS 144, 14B AND 14C

100 YEAR STORM ROUTING

FILE S1AVB.IN  #2#% BASIN DRAIN TIME #33#

& 10 OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT - 0 PLOT CONTROL

BSCAL 0. HYDROSRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 15 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NG 198 NUXBER OF HYDROGRAPH ORDINATES

NDDATE 3 0 ENDING DATE
NDTIME 0115 ENDINS TIME

COMPUTATION INTERVAL .25 HOURS
TOTAL TIME BASE 49,23 HOURS

ENGLISH UNITS
WARNING #3# TIME INTERVAL IS GREATER THAN .293LA3
WARNING #3# TIME INTERVAL IS5 GREATER THAN .29%LAG

WARNING ### TIME INTERVAL IS GREATER THAN .233LA3

FEF BEE BEE OFEE BEE ERY BEY BRE BEY BEY BER BEE BEY BEY BEY REE BEY BEY BER REE BRE BEY REE R BEY BBY BRR BRE BRYE BEE BRE REY RER

FHEFRRRRRRREEY
¥ ¥
39 KK H BAL4
kS 3
FREREEREREIREE
37 KD QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 2 PLOT CONTROL
@SCAL 0. HYDROGRAPH PLOT SCALE
ERROR 1 CARD ND. 42
1 STATION BAl4
(I) INFLOW, (0) OUTFLOW
0. 100, 200. 300. 400, 500. 600. 700. 0. 0. 0. 0. 0.
(S) STORAGE
0. 0. 0. 0. 0. 0. 0. 10. 20. 30, 40. 0. 0.
DAHRMN PER
10000 1l-—=eeee— g SuseEeEas === B S f;!-. --------- 5 . 5 e s s SEEmma g .
3




10015
10030
10045
10100
10113
10130
10145
10200
10215
10230
10245
10300
10215
10330
10345
10400
10413
10430
10445
10300
10513
10330
10345
10800
10613
10630
10645
10700
10713
10730
10745
10800
10813
10830
10843
10900
10913
10920
109435
11000
11013
11030
11043
11100
1113
11130
11145
11200
11215
11230
11245
11300
11315
11330
11345

210
310
410
310
610
710
8I0
913
1010

i, + .

1210
1318
1410
1518
1610
1710
1810
1319
2010

210, . . &

2210
2310
2410
23510
2610
2710
281D
2310
3010

310, .

3210
3310
3419
3310
3610
3.1
20.1
3%.1
40,1
4.5 .
42,1
43.1
44,1
43,01
46,01
47.0 1
48.0
43.0
30.0
5i. @ .
2.0
3. 0
4.0
9. 01
a6, 01

I

LY LN LN LI LWL LD W LN L UL WL UL LN LN LN

LWL LD W LN LN DN L W) UL LN W LU U LN

w

w D WUy LD W

ce S
: .5
. « S

. ' '
® .
. .
0
2
. DI [
.
. . .
.
.
L L I )
s . .
. : s
..... . s 8
H
® 0
. ®
3
s 3 & 3 a2 = o3 3 3 3 3 13
0
.
.
: . ®
*
0 .
0 .
DR T T T T )
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s m—— [ROSU.
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11345 64,
11600 63,
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11700 &9.
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11830 75,
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20345
20400
20415
20430
20445
20500
20513
20530
20545
20600
20615
20630
20645
20700
20715
20730
20745
20800
20813
20830
20843
20300
20915
20930
20943
21000
21015
21030
21045
21100
21113
21130
21145
21200
21215
21230
21245
21300
21315
21330
21345
21400
21413
21430
21445
21500
21513
21530
21545
21600
216135
21630
21645
21700
21715

1121
1131
114]
1131
1161
1171
1181
1191
1201
1211
1221
1231
1241
1231
1261
1271
1281
1291
1301
1311
1321
1331
1341
1351
1361 0
1371 0
13810
13310
14010

oo oo oooD oo
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21730
217435
21800
218135
21820
21843
21900
21913
21930
21943
22000
22015
22030
22043
22100
22113
22130
22145
22200
22215
22230
22243
22300
22315
22330
22343
30000
30013
30030
300435
30100
301135

TIME OF
MAX STAGE

16710 ! . . : . 5 . . .
16810 : : : 5 .
16910 . 5 .
17010 . . . . . 8
WD o saavnnes S T e o g S e Lp P
17210 . : . 2 B . .
17310 . : 5 .
17410 . : : o8 )
17510 A : . g .
17610 . : . X . B, i . .
17710 . . s . .
17810 . . . s . .
17910 . . : ) . .
18010 . : : : . 8 . .
(1) | R U R T NP, o B 1, o e
18210 : . . s . . .
18210 . i .5 .
18410 X i:i 5
18510 : : ' 5 . . :
18610 : N g .
18710 . ¢ \ . 5 i
18910 . .5
18910 ;é o8
19010 . . . . s .5 .
N I T e = 8 ok e i o ] e T gl T L Ry S P S
19210 i . . .S .
19310 . . i .S )
19410 . . .S . .
19510 i . .8 : .
19610 . . .5
19710 . . . . g 5
T | S — J— R Jmmmmmn : §mmmmmmmmm e e T R
RUNDFF SUMNARY
FLOW IN CUBIC FEET PER SECOND
TINE IN HOURS, AREA IN SOUARE MILES
PEAK TINE OF  AVERAGE FLOW FOR MAXIMUN PERIOD  BASIN  NAXINUM
OPERATION STATION FLOW  PEAK AREA STAGE
§-HOR  24-HOUR  72-HOUR
HYDROGRAPH AT
DAL4C 165, 12.25 19, 5 3 .06
ROUTED TO
R14B 154, 12,25 19, 5 3 .06
HYDROGRAPH AT
DA14B 349, 12,25 4, 2. 6 .14
2 CONBINED AT
C14B 503, 12.25 63. 18, 9, .20
ROUTED TO
7
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R14A
HYDROGRAPH AT
DAL4A
2 COMBINED AT
C14A
ROUTED TO
BAl4
B

413,

239.

£34.

21,

63.

30.

20,

18.

2.

18,

—
(X% ]

14.

.20

.12

1304.53

14,75
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" diverted to the neighbor drainage area,

Dis'charge from emergency spillways shall flow where,
If the flow has to be
the Consultant

historically, the flows have gone.

should consider a water course or measures which can

" minimize flood damage.

5.3.11 Riprap Design

1. Major Channels

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

is a critical element for safety, shall be designed in

. accordance with procédures outlined in Chapter 7,

Geotechnical Procedures Manual.

2. __ Small Channels

A simplified method utilizing the formula as shown below

-may be used.

Average size eqguation:

CD (SN) ) e

deg = 7
0 0.001" (K(G = 0

dgg = Average size of cobbles, in inches, defined as 50
percent (by weight) of the riprap, will pass the
sieve with meshes of this size. '

c = Ratio of maximum to average boundary shear

D = Ratio of maximum boundary shear in bend to average

boundary ‘sh'ear

'K __ . __=_Ratio of critical .tractive .shear _force .on side

slope to critical tractive shear force onchannel
bed o W ' '
Stability number

0
Z
I

Average veloc1ty 1n the channel fps.

o <
II I

Hydraullc radlus, ft

(9]
Il

Spec1f1c grav1ty of rock
S - 23
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K Factor

_,_ _SIN20
SIN20
.Where:
) = Side slope ang1e 
o) = angle of repose of riprap

Riprap shall be angular rock with an angle of repose of

40° or larger. Use 40° for computation as follows:

slope K
253 0.52
- - RN |
331 0.76
SR « } (S 0.85
5:1 0.91
6:1

0.94

B3 D Factor

2.65
B = =—/——=-
\l (r/w)
r = Radius of channel of center

= Channel top width
D = 1.0 for r/w > 7.0
4. C Factor

To be determined from Fiéure 5-3d

line




|

¥

'”f.:';f-5. SN Values
Rlprap shall have a stablllty number greater than'

Culvert outlets and minor channel- - = = = - - - SN = 1.25
Roadway embankments and major channels- - - - - - SN =1.40
Bank protection at bridges - - - - = - - - - - - SN = 1.60
6. Size Distribution

Rock shall be sized assuming a specific gr-avity of 2.40,
unless site specific information is available. By
substituting ‘c, D, K, SN, Gg, V, and R into the equation,
dgg shall be determined. :

Gradation of riprap shall be as follows:

¢ Passing Rock Gradation 6&" 8" _1_2" 1" ﬁn 30" 36"

100=80 > gt P 1> ds}:' U710 12 21 36 42 54 60

60-40 1.00 dEO 6 8 12 18 24 30 36

. 40-20 0.75 dz, 4 6 8 12 18 24 24
bt = Sk 1 - TP s &8 "4 e 8 18 1

5.3.12 Pump Stations

1. General

For a depressed roadway, where gravity drainage is
infeasible, a pump station inco}:porated with a storage
reservoir shall be provided. Purpose of the reservoir is
to reduce the peak discharge flowing into the drainage
system, and to reduce initial capital and long-term

operational costs of the pump station. Consultan\_ shall

refer to FHWA's publication "Manual for Highway Storm Water

5 - 25
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3 WATER SURFACE PROFILES H

3 VERSION OF NOVEMBER 1976 3
*3 UPDATED MAY 1984 3

3 IBM-PC-XT VERSION AURUST 1985 ]

3 RUN DATE 06-27-89 TIME 09:22:14 3

2 iiliiiiii*iiiiiil}iiii!*ii}i{!iil}iiiifffii{ii}}ififii

VOB B 044010 G 399101
I 13 S
L S R | X
L 11880000 00 SR
et ! 17 X
1 I3 X
X XXXy - xxxxx

X

i

06-27-89  09:22:14

**i{ii}*}}i}!ii}i*i*l}}i***i}*i}i*i*!}**{!{}}ii}*}
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,52,54,55,56
IBN-PC-XT VERSION AUGUST 1385

i*i*}ii}}iil{*iiili*iiiii*{}*****i}iil}ii**i}**i!i

FR FREE FORMAT

T CONC. LINED CHANNEL

1 DETENTION BASIN TO 42RD AV. #3SUPERCRITICAL #i33i
13 STANLEY CONSULTANTS OF AL.,INC.###3: SICHL.IN #¥3t

J1 ICHECK  IN@ NINV IDIR STRT METRIC  HVINS

0. 2. 0.

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

1. -1.000000 .00 .0

FHERFFEREREEE IR EE IR RIS

# U.S. ARMY CORPS OF ENGINEERS ]
# THE HYDROLOGIC ENGINEERING CENTER +#
# 609 SECOND STREET, SUITE D 3
+ DAVIS, CALIFORNIA 95616 1

+ (916) 440-2103 (FTS) 448-2103
PR EERIEEEIIRIIREEIAREIRRIREFIRIINY

HE o Tl I G SN S B R &u e ' ' 1 :
DRI : C . ol m ekt bty St ol
o6 . ) o\ wi s Pt 5 AR v i

150.000 ,000 .000 .000 .000 .000 ,000

NC .030 .030 .018 100 .300 000

T 1.000  235.000 .000 .000 .000 .000

X1 33500.000 7.000  990.000  1010.000 200,000 200.000

6R  318.780  988.000  318.780 990.000 315.780 996.000

! BR  318.780 1010.000  318.780  1012.000 .000 .000
It 33300.000 .000 .000 .000 200.000 200,000

X1 33100.000 000 <8000 .000 300.000 300.000

Il 32800.000 .000 .000 .000 308.000 308.000

11 32492.000 .000 .000 .000 20.000 20.000

XXXxX
i 1
X
XX XXX
X
X
XXX
PASE 1
THIS RUN EXECUTED 06-27-89
WL FR
0. 319.780  .000
000 L0000 .00
.000 000,000 .00
.000 .000 000 000
200,000 .000 .000 .000
315.780  1000.000  315.780  1004.000
000 000 .000 .000
200.000 000 -1.200 .000
300,000 000 -1.800 .000
308. 000 000 -1.800 000

20.000 .000 -1.848 ,000




[OU——

. . ) ; Pea N Ty i g . S .t e P N
A . N . o 3 ;¥ vt s £ & WA Lo AL . X e
. ok Tk 5 . i o 3 wary & .

s o

s rem—

e

NC .000

.000

SB .000 1.560
11 32472.000 8.000
12 .000 .000
13 10.000 .000

6R 314,670  991.000
6R  314.670  1005.000

06-27-89 09:22: 14

X 32432.000 .000
12 10.000 .000
N 000 000

T 1.000  560.000
11 32433.000 8.000
6R  314.400  993.000
6k 303.400  1003.000

or 1.000  900.000

X1 32400.000 5.000
6R 312,180  985.000
It 32200.000 .000
11 32000.000 .000
11 31800.000 .000
11 31500.000 .000
X1 31400.000 .000
11 31200.000 .000
Il 31096.000 ,000
EJ .000 .000

1
06-27-83 09:22:14

SECNO  DEPTH  CHWSEL
8 BLOB aCcH
TIME VLOB VCH

© SLOPE  XLOBL  XLCH

1PROF 1

CCHY= .100 CEHV= .300
#SECNO 333500.000

3720 CRITICAL DEPTH ASSUMED
33500. 00 2.42  318.20

3. 0. 235.
.00 .00 1.58
.004321 0. 0.

315ECNO 33300.000
3330000 2,14 316.72
235. 0. 235,
.01 .00 8.99
.006356 200. 200.

012

2,600
995.000
1.000
.000
314,670
314.670

.000
.000

.018
.000
995.000
314,400
314,400

.000
985.000
307.760

000

.009

.000

.000

.000

.000

.000
.000

CRIWS
gROB
VROB
XLOBR

318.20
0.
.00

317.00

0.
.00
200.

.000
.000
1005.000
314,670
.000
933.000
1007.000

.000
.000

.000
.000
1003.000
995.000
1003.000

.000
1015.000
99¢.000
000
.000
.000
.000
000

.000

.000
.000

WSELK
ALOB
INL
ITRIAL

319.78
0.
.030

0

.00

.030
4

- -.000

10.000
40.000
315,670
.000
314.670
314.670

1,000
.000

.000
.000
32.000
309.400
314,400

.000
200.000
307.£80
200.000
200.000

200.000

200.000

200,000

104.000

.000
.000

E6 HY

.000

.000
40.000
.000
.000
995.000
1009.000

1,000
.000

i L000
000
32,000

- 995,000
1007.000
000
200,000
1000. 000
200,000
200.000
200,000
200. 000
200,009
104,000

000
.000

HL

ACH AROB voL
XNCH INR WTN
IDC ICONT ~ CORAR

319.09
3.
.018
13

317.97
26.
018 -
3

.89 .00
0. 0.
.030 .000
0 .00
1.25 1.08
0. 0.
.030 .000
0 .00

.000

50.000 000
40.000 000
.000 000
000 000
309.670  995.000
-, 000 .000
1.000 000
000 000
.000 000
000 000
32.000 000
307.980  99.000
.00 000
000 .00
200.000 000
307.600  1004.000
200.000 000
200.000 .000
200.000 000
200.000 000
200.000  «.000
104.000 .00
000 000
000 .000
OLOSS  BANK ELEV
TWA  LEFT/RIGHT
ELNIN  SSTA
TOPNID  ENDST
.00 318.78
0. 318.78
315.78 09117
17.67 1008.83
.04 317.58
0. 3.5
3458 99174
16.53 1008.26

.000

.000

309.670
.000
.000
.000

309.670
.000

=270
000

.000
.000
.000
307.820
000
.000
.000
312.180
-1.360
-1.360
-1.360
-1.360
-1.360
-1.360

=710
.000

.000
309.400
. 000
.000
. 000
1005.000
.000

PAGE

.000
.000

.000
.000
.000
1004.000
.000
.000
.000
1015.000

.000

.000

000

.000
.000

PAGE
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- #SECNO 33100.000

33100.00 1.97 31475 315.20 .00

23. 0. 2. 0. 0.
.01 00 1006 .00 .030
.00953¢ 200, 200  200. 6
0
#SECNO 32800.000
<. . 3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
32800.00  2.42 313.40 313.40 .00
25, 0. 2. 0. 0.
.02 00 .57 .00 .030
.004320 300, 300. 300 20
0
#SECND 32492.000
32492.00 2,11 31124 31155 .00
235. 0. 2. 0. 0.
.03 00 9.16 00030
.007344 308, 308. 308 ‘
g _
1 S
06-27-89  03:22:14

SECND  DEPTH  CWSEL  CRINS  WSELK
! BLOB BCH BrROB ALOB
TIME VLOB VCH VROB INL

316.32 1.57 1.62 .03

23. 0

.018 .030 .000

314.29 .89 1.85 .82

3. 0

.018 .030 000

11 0:

315.78
0 0. 315.78
312,78 992.08

.00 15.B4 1007.92

313.98
0. 0. 313.98
310.98 991.17

.00 17.67 1008.83

312.54 1.30 1.70 .04 312,13
26, 0. 1 0. 312.13
.018 030 - .000 309.13  991.80

b 0

ES HY HL
ACH AROB Vo
XNCH INR T

.00 16.41 1008.20

0LOSS  BANK ELEY
L -TWA  LEFT/RIGHT
| ELMIN SSTA

SLOPE  XLOBL  XLCH YLOBR  ITRIAL IDC ICONT ~ CORAR  TOPWID ENDST
SPECIAL BRIDSE
SB XK XKOR core RDLEN BWC BWP BAREA 55 ELCHU ELCHD
.00 1.36 2.60 .00 10.00 .00 50.00 .00 309.67  309.40

#SECND 32472.000
6070,L0W FLOW BY NORMAL BRIDGE

EGPRS= .000 EGLWC=

313.703 ELLC=  314.670 PCHSE=

3370 NORMAL BRIDGE,NRD= 0 MIN ELTRD= 315.67 MAX ELLC= 314.67

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASSUNED NON-EFFECTIVE,ELLEA=

32472.00 2,58 312,25 312.25 .00
235. . 0. 235. 0. 0.

.03 .00 9.12 .00 .030
.002674 20. 2. 20. 20

0
#5ECND 32432.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA=

. 32432.00 2,22 3162 31197 .00
234, 0. 235, 0. 0.

.03 .00 10.59 .00 .030
.004123 40. 40, 40, b

314,67 ELREA=
313.54 1.29
26. 0.
012 .030
12 0

314,40 ELREA=
313.36 1.74
2. <~ 0.
012 .030
b] 0

311,238 ELTRD=  315.670
314.67
.08 A1 314,67
1. 0. 314.87

.000  309.67 995.00
.00 10.00 1005.00

314.40
.13 04 314,40
d. 0. 314.40
000 309.40 995.00

00 10,00 1005.00

PAGE
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#SECND 32433, 000
3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

32433.00 4,81 312.63 312.63 .00
-960. 0. - 360. 0. 0.
.03 00 12,22 .00 .030
.006338 {. 1. 1. 20
0
1
06-27-89 09:22:14
SECND  DEPTH  CWSEL  CRIWS  WSELK
" BLoB eCH GROB ALDB
TINE vLOB VCH VROB AL
SLOPE  XLOBL  XLCH XLOBR  ITRIAL
#5ECND 32400.000
3301 HV CHANGED MORE THAN HVINS
32400.00 4.14  3ML.74 31261 .00
900. 0. 900. 0. 0.
.02 00 13.71 00 .030
.008097 32. 32. 32. 12
0
#SECND 32200.000
32200.00 4.40 310.64 311.25 .00
900. 0. 900. 0. 0.
.04 00 12,56 00 020
.006381 200, 200. 200, 6
0
¥SECND 32000.000
32000.00 4.3¢  309.22 .309.91 .00
900. 0. 900. 0. 0.
.04 00 12,80 .00 .030
006727 200, 200, 200. 9
0
#SECND 31800.000
31800.00 4.3¢ 307.86 308.56 .00
900. 0. 900, 0. 0.
.05 00 12,82 .00 .030
006758 200, 200, 200, 9
0
#SECNO 31600.000
31600.00 4.34  306.50 307.20 .00
900. 0. 900. 0. 0.
.05 .00 12,89 .00 .030
.006790 200. 200, 200. 9
0
#SECNO 31400. 000
31400.00 4.33 305.13 305.84 .00
900, 0. 900. 0. 0.
.06 .00 12,85 - .00 .030
.006800 200. 200. 200. 9
0
1
06-27-89 09:22:14

314,95
46.
.018
17

E6
ACH
XNCH
IDC

314.66
B6.
.018

313.08
12.
.018
i

311.76
70,
.018

310.41
1.
.018

309.06
70.
.018

307.70
70.
.018

8

%
0.
.030

0

HY
ARDB
INR
ICONT

.01
1.
.000
.00

HL
voL
WTN

.. CORAR

.24
.000
.00
1.43
000
.00
1.3t
.000
.00
1.35
.000
.00
1.35
.000
.00
1.36

.000
.00

A7 314.40
0. 31440
307.82  995.00
10.00 1005.00

PAGE

OLOSS  BANK ELEV
TRA  LEFT/RIGHT
ELHIN S5TA

TOPHID ENDST

.06 313.18
0. 313.18

30760 987.90

24.27 1012.18

4 311,82
1. 31182
306.24  987.41
25.25 1012.66

01 310.46
L 3046
304.88  987.52
25.03 1012.53

00 309.10
1. 309.10
303.52 967.53
25.01 1012.54

00 307.74
1. 307.74
302.16  987.54
24.99 1012.53

.00 306.38
1. 305.38
300.80  987.55 -
24.98 1012.53

PAGE
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SECNO  DEPTH  CWSEL  CRINS  WSELK  Ef HY HL OLOSS  BANK ELEV
" aLos acH BrOB ALOB ACH ARDB voL THA  LEFT/RIGHT
TIME yLOB VCH VROB XNL XNCH INR WIN ELMIN SSTA

SLOPE  XLOBL  XLCH JLOBR  ITRIAL IDC ICONT  CORAR  TOPWID ENDST

$5ECNO 31200.000 :
31200.00 4,33 302.77 304.48 .00 306.34 ..2.57 1.36 .00 305.02

900. - 0. -900. 0. 0. 70. 0. 3. L 305,02
.06 .00 12.B6 .00 .020 .018 .030 000  299.44  987.55
.006802 200. 200, 200. 9 8 0 .00 24,98 1012.52

0
- #5ECNO 31096.000 .
31096.00 4,31 303.04 303.77 .00 305.62 2.59 4| .00 304.31

t 900. 0. 900. 0. 0. 10. 0. 3. 1. 304.31
| .06 00 12,91 .00 .030 .018 .030: - ,000 298.73 987.57
.006882 104. 104, 104, 8 8 0 00 24.93 1012.50
l -
06-27-89 09:22:14 PARE 7

THIS RUN EXECUTED 05-27-89
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,52,54,55,56
IBM-PC-XT VERSION AUSUST 1985
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OLK = $7sF B Detention Char

STANLEY /METTEE-McGILL-MURPHY o8
— [t ‘
' CALCULATED BY /yﬂz DATE éI/ZZ/g ?
CHECKED BY DATE
SCALE

F = 1/5 (y + v2/29)

Where:
F = freeboard in ft.

For leveed channels where the water surface elevation is
higher than natural ground, one-foot addition to the above

freeboard shall be reguired.

The channel system will be checked to accommodate 120
percent of the design flow. Any deficiencies in the
channel system shall be brought to the Mana'gement

Consultant's attention along with mitigation measures.

—

SEe My, 3)200 V_(.'scé /2922 Jon )

F= ) (%33 +(/2'9(’)/z<sz.z> > = ) 38°

y = flow depth in ft.
v = velocity in fps : : g I S A
g = gravity, 32.2 ft/sec2

Y= Vsl 2. + (9/_&»/&(3,2.2)} = 968" T /run conFe/s

PRODUCT 2051 VEBS Inc Groton, Mass 01471 To Orcer PHONE TOLL F322 *-3X-225-6380
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THIS RUN EXECUTED 06-28-83
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
NODIFICATION - 50,51,52,53,54,55,56
TBN-PC-XT VERSION AUSUST 1985
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12 #essssss 201 EXCESS FOR FREEBOARD33:333:
13 FPFFFIIIREIRIRIRRREREIIRIIIERIIRIIIIRENE
JOTHECK R NN DIR L STRT MERLC WM 0 CUMSEL - Fa
0. 3. 0. 1. -1.000000 M .0 0. 320,000 .00
J2 NPROF  IPLOT  PRFVS  XSECV  XSECH PN ALLDC I3 CHNIM  TTRACE

2,000 000 -1.000 000 000 000 L0650 000 000 000

06-28-89 . 10:43:02 _ _ : PASE
GECND  DEPTH  CWSEL  CRIMS  WSELK B WK 0L0S5  BANK ELEV
g L0 OCH  GRO3  ALDB  ACH RO VDL THA  LEFT/RIGHT
TME yLOE  VCH  VROR XML XNOH  XMR WM ELNIN SSTA
SLOFE  XLOBL  KLCH  XLOBR  ITRIAL IDC  ICONT  CORAR  TOPWID  ENDST
$PROF 2

CCHY= 100 CEHV= .300

$SECND 22300.009

3720 CRITICAL DEPTH ASSUNED
1500.00 2,67 318.45 318.45 320,00 319.42 .97 .60 .00 318,78
282, 0. 28 0. 0. %, 0. 0. 0. 318.78
o0 .00 7.5 .00 .030 L0138 .030 000 31578 990.53
004213 0. 0. 0. 0 3 0 .00 18.70 1003.3
0
3SECHD 33300000
‘23300.00 2,36 316.94 31726 .00 318.32 L3 105 .04 317.58
282 0. 28 0. 0. 30. 9. 0. 0. 7.5
.01 00 9.42 .00 030 .018  .030 .03 31458 951.29
006882 200, 200, 200, 4 5 0 .00 17.42 100871
0

$5ECND 33100.000
32100.00 2,17 314,93 315,46 .00 316.68 1.73 1.6) 04 315,76

282. 0. 282, 0. 0. 21, 0. 0. 0. 215.73
01 00 10.57 .00 L0329 018 .030 080 312,78 99L.67
003470 200, 200, 200. 6 8 0 00 16,65 1008.32

0
$SECND 32800.000

301 HY CHANSED MORE THAN HVINS

32802, 00 2,67 313.65  313.65 00 314,82 .98 1.83 23 3138

282, 0. 282, 0. 0. 36. 0. 0. 0. 313.9¢
02 .00 733 .00 .030 018 .030 000 310.98  930.658
004253 300. 300, 300, 2 il 0 L0000 18.67 1009.34




v

$5ECND 32432.000

32492.00 2,37 31l.46 211.8! .00 3i2.89 1.42
282. 0. 282. 0. 0. 29, 0.
03 .00 9.61 . .00 .020 018 .030
007263 308. 308, 308. 4 3 0
0
1
06-28-89 10:43:02
SECNO  DEPTH  CWSEL  CRIWS  WSELX S HY
! BLOB BCH BROB ALOB ACH ARDE
TINE VLB ViH VROB ML NCH . XNE
SLO0PE - XLOBL  XLCH YLOBR  ITRIAL IDC ICONT
SPECIAL BRIDAE
5B XK XKOR cora RDLEXN BRD BWP
.00 1.56 2,690 00 10.09 .00
$SECND 32472.000
£070,L04 FLOH BY NORMAL BRIDGE

EAPRS= 000 EGLEC= 214,276 ELLC=

3370 NORMAL BRIDSE,NRD=
3635 20 TRIALS ATTEMPTED K

C
3693 PROBABLE MINIMUM GPECII
3720 CRITICAL DEPTH ASSUMED

T
C
F

L,CaSEL
I ENERRY

0 NIN ELTRD= 313

7

.00
0.
029
20

435 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLE
32472.00 2,90 357 32T
282, 0. 282, 0.
03 .00 9.72 00
002740 20. 20. 20,
0
$SECND 32422.000

'3435 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLza=

32422.00 2,53 393 3230
282. 0. 282. 0.

.03 00 1018 .00

. 004058 40. 40. 40,

15ECND 32423.000
3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CHSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

243300 5.40 31322 31322
672. 0. 6724y 0.

030 .00 1299 .00
008625 L. L. L.

00
0.
030
b

.00

.030

1.68

000
.00

HL
VoL
NTN
COrAR

BAREA
30.00

214,670 PCUSE=  311.480 ELTRD= 2
MAY ELLC= 314,87

314,57 ELPEA= 214,87

34,04 1.47 .08 12

29, 0. 1. 0.

012,020 000 302,67

15 0 A0 10,89
314.40 ELREA= 314.40

2.6 1.93 12 .05

25. 0. 1. 6.

L0120 020 090 309.40

5 0 00 10,00

315.84 2,82 .01 .20

52, 0. 1. 0.

L0180 .03 L0000 307.82

17 0 00 10.00

20

-

05 32,12
0. 31213
309.13 9913
1728 100864
PAGE
OLOSS  BANK ELEY
THA  LEFT/RIGHT
ELMIN - SSTA
TOPNID  ENDST
85 ELCHU  ELCHD
00 N9ET 30940

670

wn

214,87
314,87

935.00

1005.00

1005, 00

314.40
KIERD]

995.00

1005.00




s Az

S R, Se—

1
06-28-83 10
SECND  DEPT
! BLOB
TIME yLog
SLOPE ~ XLOE

$SECND 32400.000

143:02

H  CWSEL
BCH
VCH

L  XLCH

CRINS
BR03
VROB
XLOBR

3301 HV CHANGED MCRE THAN HYINS

32400.00 4,
1080,

.03 :

.009104 3

0
#SECND 32200, 000

4 312.00
0. 1080,
00 15.02
2. 3.

3.1
0.
.00
32.

3301 HY CHANGED MCRE THAN HVINS

32209.00 4,

1080,
04 .
002485 20

0
$SECND 22000.000
32000.00 4,

78 311.02

0. 1089,
00 13.22
0. 200,

73 309.61

1089, 0. 1080,
04 L0 13,44
008725 204, 200,

0
$SECND 21800.000
31890, 00 4,

1084,

.03 .
008791 20

0
#SECND 31600.000

31600.00 4,
1080,
.03 .

008744 20

0
$5ECND 21400,000
31400,00 4.

1080,
.03 .
.006783 20
0

i
06-28-83 10
SECNO  DEPT
8 aLos
TIME VLB
SLOPE  XLOB

72 308.24
0. 1080.
00 13.48
0. 200,

74 306.90
0. 1080,
00 134

0. 209,

73 305.53

0. 1080,

00 13.47

0. 200,

:43:02

H  CWSEL
BCH
VCH

f’ XLCH

3UL.73
0.

00
200,

310.3%
0.
00

200,

309.03
0.

.00
200,

307,67
00
209,

306.31

.00
200,

CRINS
BROB
VROB
XLOBR

WSELK
L0B

XNL

ITRIAL

.00

030
12

00

:
020

[=al

b=d -
L) O O
-~ - <>

00

029
{0

00

030
9

WSELK
ALOB
INL
ITRIAL

ES HY
ACH AROR
INCH IR
100 ICONT
315.50 3.50
2. 0.
.018 .030
3 0
313.74 2.72
2. 0.
013 030
H ¢
312.4! 2.80
80, 0.
.018 030
8 0
311,06 2,82
80. 0.
018 020
8 0
309.70 2.81
g2, 0.
.018 030
8 0
308.33 2.82
80. 0.
.018 020
8 0
ER HY
ACH AROB
INCH INR

IC ICONT

VoL
WIN
CORAR

1.52
1.
000
.00

32
2,
.000
.09

1.35

2,
000
.00

1.35
2.
.000
.00

1.35

.000
.00

VoL
HTN
CORAR

0LOSS

BANK ELEY

TdA  LEFT/RIGHT

ELMIN
TOPRID

.09

307.60
2.3

27
LY

1.
306.24
26,77

.01
1.
304.88

26.53

09
1.
303.52

26.33

.00

1

302.16
26,53

.00

300.80
26.36

0LOSS
THA
ELMIN
TOPKID

1.

SSTA
ENDST

313.18
313,18

987.39

1012.68

319,46
310.4¢

936,73

1013.32

309.10
309,19

986.75

1013.30

307.74
307.74

986.73

1012.32

306. 38

206,38
986.75
1013.30

BANK ELEV

LEFT/RIGHT

SSTA
ENDST




Pr—

$5ECND 31200.009

(48 )

21200.00 4,71 30415 304,99 .00 306.98

1080. 0. 1089, 0. 0.

LD O M

.06 .00 13,50 .00 020 .018

.006830 200, 200, 200, 10

$5ECND 31095.000
31096.00 4,70 302.43 304.2
1089. 0. 1089. 0. 0.
.06 .00 13.53 0
. 006362 104. 164, 104,
0
1
06-26-89 10:43:02

8
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ERROR CORR - 01,02,03,04,05,06
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IBM-PC-XT VERSION AUBUST 1285
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HEC2 RELEASE DATED NOV 76 UPDATED NAY 1984
ERROR CORR - 01,02,03,04,05,06

MODIFICATION - 50,51,52,53,54,55,5%

IBX-PC-XT VERSION AUSUST 1983
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NOTE- ASTERISK (#) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE [N SUMMARY OF ERRORS LIS

TANLEY CONSULTANTS OF AZ

SUXMARY PRINTOUT TABLE 150

SECND XLCH ELTRD

¥ 33300.000 .00 00
33200.000 200,00 . 00
32100.000  200.00 00

# 32800.000 300,00 08
32432.000  308.00 .00

$ 32472,000 20,00 315,67

32422.000 40,00 00
¥ 32433.000 1.00 00
32400,000 32.00 .00
32200,000 200,00 00
32090.000 200,00 00
31800,000 200,00 .00
31600.000 200,00 .00
31400.000  200.00 .00
31200,000  200.00 .00
31096.000 104.00 .00

ELLE

00

N
00

.00

00

.00

00

.00

.00

.00

309.13

309.67

307.69

306.24

302.16

300.80

299,44

298.73

233.00

235.00

233.09

233.00

233,00

33.00

233.00

960,00

900,90

900.00

900,00

900.00

900, 00

900.00

900.00

900.00

309,22

307.86

306.30

303.13

303.77

303.04

CRINS

318.20

317.00

315,20

312.40

311,55

312.25

M.97

312.62

312.61

AL

309.91

308.36

307.20

303.84

304.48

303.77

THIS RUN EXECUTED 06-28-83

E5

215,03

317,97

316.22

314.29

i2.54

313.54

312,36

314,95

34,66

313.08

311.7¢

310.41

309.06

307.70

306. 34

305.62

&7,

67.

67.

68.

68,

68.

58

30

00

02

82

16,05

7.57

>
wn
~J
(22

70,18

70,05

70.02

70,0t

69.71

103.”

109.-

109.7

103.”

103..

108.
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06-28-89 10:42:47

TANLEY CONSULTANTS OF AI

SUMMARY PRINTOUT TABLE 130

SECND g CWSEL

3 33500.000 235,00 318.20

33200,000  235.00  31E.72

33100000 35.00 31475

3 32800.000 235,00 312.4D

32492090

3 22472,000 235.00 31225

432,000 235.00  311.62

3 32433.000  S560.00  31.863

32400.000 900,00  31L.74

32200,000 900,00  310.64

32000, 000 300,00 303,22

31800.000 900,00  307.86

31600,000 900,00 306,30

31400.000  900.00  305.13

31200.000  900.00  303.77

31096.000  900.00  302.04

DIFWSP

.00

.00

00

.00

.00

.00

.00

.00

00

.00

.00

.00

.00

.00

.00

DIFNSK

.00

DIFKAS
-1.58
6
L9
.00

.00

00
00
00

.00

TOPRID

17.

17.

16.

10,

19.0

4
]

~

XLCH
.00
200,00
200,00
200,00
208. 00
20.00
40.00
1.00
32.00
200.00
200,00
200.00
200,00
200,00
200.00

104.00

PAGE
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LECEND: W Jo0y, &
CROSS-SECTION HO. 33379 788
319,
61 R e1s S
TR N\ /3
e v V¥ { / 8
| ® Y e
318. 8- Y ? /
3 j \ /
L 3175 Y /
E ] n /
Y ] \ /
Q 317. EH '.t J". s
L /
I } \ ;
1 346.9] ]
] 3 /
0 j '.\ !_e‘
H 315.6{ lﬂ'\' J"’
] X /
315.5<i(]l1‘l|TI:]llill|IulnllxllllilI"‘
587,48 958, 6 953,06 556.6 993, 61662, tigth, t1895, e1g11, t1614, £1617.¢v1825. 8
BISTANCE
CROSS-SECTION MO, 33398,
3i8. 8
qij 6 = eid = 8
L2 1 I _r_y_?{" 'V-—Q-—
Q1107 v '\s B
4 e L\ v (‘/ 8
317. & .
E ] \'t, 5 % /;“
L 1L ] .\‘ 5 '-
31557 !
3 : \ /
Y ] \ !
g 316.8 \ /
I ? L
1 335,51 \ ’
3 \
\
N 3i5. '\
I\l'- ."j
314.5‘}lTjIT]ilTlinLI,ll’|lTlellniﬁﬁ[I!l
G97.8 998,.8 953.8 556.8 999, 81882 (1635, (1833, k1811, k1814, £1617. £1626. 6
DISTARCE

‘
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O D S o

CROSS-SECTION NO. 33189. 888
316.8, _
j —5% 813 S
315.50 3 3
J B . 8
315, s
| U A— /
314. 5 \ } /
314, 6] \.\ /
] \
313.5- \
] ‘\ !
33, 8 Y /
J ) v
312.5i T i i i I l T T i I 1 I i I I 1 ! I 1 [ | O 3 I T T ' 1 ] i ] I i
$§7,8 998, 8 593. 6 536. B 599. 61062, 1685, ¢1888, ¢1811, €1614. E1647. €1628. 8
DISTANCE
CROSS-SECTION MO. 32389, 688
.8 — < E -
= X 813 \/ L&
J U - jv—
313.5¢ 3 \ W { /3
1 B o
313. 8 \ /
312.5° \\ /
| |
312. 8] \ g
: \ /
911 5- ‘\ /
3i1. &
319.51 H { l 1 . 1 ‘ T 71 ‘ HER IA‘f 1 l | T ] | TR | ] I [} i

987,86 993.8

[ iT I ] T T [T
593.8 996.8 99%.981

002, 61655, 1850, p1811, 11814, 81817, £1820. 8

DISTANCE
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153
-y
~,

32492. 889
/

DISTANCE

[Tfj_r—[ll']lfllllllirl'flll

8' £ 37 ﬁm;l

od
33 - e o | odn ot —— — a5

BISTANCE

813
i

-SECTION NO.

CROSS-SECTION MO, 32472.683

ll‘ll]’TTITII

v
)
\\'
\
i

\

\

"

qﬁﬂ\l\u
P =R
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e 4 i ~ | v I ON
[r) [yr] m o ) 4] L) lyr)

G§7.08 G98,6 553, 6 5596.8 595, 6106062, tigas, viohs, v1511, 81614, £1617, 1626, 6

5.0
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w
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O D S

O D

316}
315%
31454
313;:

17

311

.

]

i

s « BID

CROSS-SECTION NO. 32432.6%8

ol

.B12

.838—»

+K

)

BBcjilil‘iillilll
998, 8 992, B 994, B 556. 6 996, D1606.

ill‘lll‘lIl}liilllllllliill,(ll,

BISTARCE

CROSS-SECTION NO. 32433.648

¢1662, 1884, 1856, E1589, £1618, £1812. 6

3131

B 5l O 818 . B384
316‘_
s1ad 1 Vi T

y ;

32, {

38

388- ‘ /

% Fe]

386 EEEETEEESESERREESRELEEERLEELEEEE

ge? & 694 8 995.8 998.8 18%.8 4g02 0 4004 O 10086, 8 1882.8
- DISTANCE
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CROSS-SECTION M. 32488. 888

34 |
i L6138 P

313 F 3
15\\ /ﬁ
\ -

312‘1 : \\ *
‘ §

1K

] \'\ .
3111 \\ | /
918] \ /
o '
3_9: \\
. A s
. %
308 Bl
38?-1 ] i ‘ 1 I i 1 ‘ | I i T i ‘ T 1 ] T 3 ‘ T T l i | ! T 1 ' I { i
954, 8 987, 6 596.8 553.8 996. 6 599, B1B92, 61685, €665, 61011, £1614. €1817.0
DISTARCE
CROSS-SECTION NO. 372988.898
N3 .
} By 818 5
312 3, /;;
18
1\ LY /
311—i ~ VWV )
X \ 7
] }
319, \ s
3891 \
] \\\
909" \
397é \\\\
] a A
386<r‘ T l T 1 ] T | ‘ | | ‘ T 1 ‘ T 1 l L] ‘ T 1 l T 1 ‘ O | ‘ T T i
934, 8 957,86 596.8 993.9 956. B 959, 01662, €1665, €1683, ¢1911. €114, €1617.6
DISTANCE
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CROSS-SECTION MO. 32889. 883

3111 ] _
& L8138
2101 3\ \V4 /‘35
j 5 X A AN P
- N 7
2A3- N
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