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PAVEMENT DRAINAGE

A. Hydrology

1.

5.
6.

Design frequencies: 10-year storm for Maricopa County and City of
Glendale; 2-year storm for City of Peoria and City of Phoenix.

Precipitation values: City of Phoenix rainfall intensity, duration and
frequency curves.

Hydrologic methodology: Rational Method.

Runoff coefficients:

a. Paved surfaces 0.9
(Asphalt or Concrete)
b. Earthen Ditches, Desert Landscaping 0.6

Times of concentration: sum of gutter flow or 10 minutes minimum.

Landscaped medians will retain all direct precipitation.

B. Hydraulic Design

1.

I NI

Allowable spread: 2 lanes in each direction of Bell road must remain
open during the design storm event.

Maximum allowable depth: 0.5 feet.
Spread and depth calculations: F.HW.A. HEC No. 12.
Inlet, catch basin analysis: F.HW.A. HEC No. 12.

Catch basin inlet clogging factors:

a. Curb-opening inlets on a continuous
grade 0.25
b. Inlets in sag locations 0.50
C. Grate inlets on a continuous grade 0.50
d. Combination Inlets FHWA. HEC No. 12
Manning’s "n":
a Asphaltic concrete 0.016
b. Concrete pavement 0.013
c Composite asphalt pavement
with concrete gutter 0.016



STORM DRAIN DESIGN

A. Hydrology

1. Design frequencies: 10-year, 24-hour storm for Maricopa County; 2-year,
24-hour storm for City of Peoria and City of Phoenix; 10-year, 2-hour storm
for City of Glendale.

2, Hydrologic methodology: HEC-I.

B. Hydraulic Design

1. Method for hydraulic grade line analysis: Manning’s Equation for friction
losses, pressure and momentum method to analyze losses at bends,
junctions, transitions and manholes.

2. Manning’s "n":

a. Concrete pipe (RCP) 0.013
b. Concrete pipe (CIPP) 0.015
C. Corrugated metal pipe 0.024

3. Minimum velocities:

a. Lateral 3 fps
b. Trunk 5 fps

4, Minimum pipe size:

a. Laterals 15"
b. Trunk 18"

5. Freeboard: hydraulic grade line must be 0.5 feet or more below gutter at
intermediate inlets, and 3 feet or more below gutter at the uppermost inlet
in a system.

6. Manhole intervals (City of Glendale):

a. Under 36" 400 feet
b. 36" and greater 660 feet
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VI. OPEN CHANNELS

A. Hydrology

Design freguencies: 10-year, 24-hour storm for Maricopa
County; 2-year, 24-hour storm for City of Peoria and City of
Phoenix; 10-year, 2-hour storm for City of Glendale.

Hydrologic methodology: HEC-1 with procedures as outlined in
Section IX.

B. Hydraulic Design

Hydraulic methodq1ogy:

Normal depth flow analysis using the Manning Equation unless
complex channel geometry or flow conditions reqUire more
detailed analysis.

Manning's "n":
. Uniform earthen channels..ceeeeeee...0.027

. Gunite channelsS..eeeeeeceesssseasessess0.020
CONCr et e eeeeesrssoaccsenssosanansasa0.013

Soi] cement..'..'.....'....Q.....‘....Ol018
Dumped rip-raPececcescsccaasssceansasa0.033

-h O O O T
« .

. Grouted rip-rap.cceccessscesesscesss 0,028

Velocities: Minimum and maximum allowable veloéities should
be evaluated on a case by case basis depending on soiis,
sediment conditions and proposed linings.

Side slopes (earthen channels): maximum 4:1, unless soil
analysis indicates otherwise.
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Freeboard:
Subcritical -- 0.2 (d + V2/29)

a.
b.
c.

Erosion and scour protection:

Super-critical -- 0.25d

Minimum of 1.0 above HGL in all cases

F.H.W.A. HEC No. 15.



VII. DETENTION BASINS

A. Hydrology

1. Design frequencies: 10-year, ~24-hour storm for Maricopa
County: 10-year, 2-hour storm for City of Glendale; 2-year,

I 24-hour storm for City of Peoria and City of Phoenix.

2. Hydrologic methodoiogy: HEC-1 with Modified Puls storage

routing routine.

B. Hydraulic Design

1. Outlet design: inlet and outlet control analysis as per FHWA
HEC No. 5.

i“ : 2. Maximum depth: 10 feet.
i 3. Maximum side slopes: 4:l.
4, Freeboard: 1.5 feet,
5. Drain time: Within 36 hours.

6. Provisions should be made for an emergency spillway to safely

l convey 100-year storm outflows.
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VIII. CULVERTS

A. Hydrology

1. Design freguencies: 10-year, 24-hour storm for Maricopa
County and City of Glendale; 2-year, 24-hour storm for City of
Peoria and City of Phoenix.

2. Hydrologic methodology:
a. On-site -- Rational Method
b. Off-site ~- HEC-1 with procedures as ocutlined in Section
IX

B. Hydraulic Design

1. Capacity calculations: F.H.W.A. HEC No. 5.

2. Maximum allowable headwater: One (1) foot below roadway
shoulder or 1 foot below top of upstream channel bank.

3. Manning's ®"n":

a. Concrete pipe/box culvertececeeeennnn 0.012
b. Corrugated metal.eeeeeeeeeceencccnnnas 0.024
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4, Culvert outlet protection: Ratio of outlet velocity to
natural stream velocity per ADOCT method.

Ratio of Qutlet Velocity

to Natural Stream Velocity Qutlet Protection
1.0 to 1.5 No protection required
1.5 to 2.0 with outlet velocity
less than 10 fps . : Dumped rock rip-rap
1.5 to 2.5 with outlet velocity Wire tied or grouted rock
greater than 10 fps rip-rap
Greater than 2.5 Concrete energy dissipator

or consider larger culvert

5. Minimum size:
a. Concrete box culvert..ciceeeeeceeeesssb'x4?
b. Circular pipe.cececanss cereraereanaas 18"
c. Elliptical Pipeicieienceeeecacnnns ...18"x29"

10
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IX.

CRITERITA USED FOR HEC-1 COMPUTER MODELING

The following criteria were used for HEC-1 computer modeling of the
selected stormwater/flcodwater management plan, and should be used for
consistency in developing the final plans:

0 A 24-hour storm duration

o The City of Phoenix rainfall table for the 24-hour storm (City of
Phoenix s-curve) (See Table 1).

o The City of Phoenix precipitation depth values per Technical Memo-
randum WBTM WR-44 (See Table 2).

0 Precipitation depths need not be varied through the watersheds.

o City of Phoenix curve numbers (CN's) are based on hydrologic soils
groups and zoning (See Table 3). Where areas have- not been
jdentified on this table, the standard SCS techniques to develop
curve numbers should be followed. For subareas within the City of
Glendale, Peoria and Maricopa County, equivalent zoning
classifications are translated to the City of Phoenix zoning classi-
fications (See Table 4) and the City of Phoenix curve numbers based
on hydrologic soil groups and zoning are applied.

o The SCS unit graph method should be used for undeveloped areas only.
o The kinematic wave method for calculating runoff should be used for
developed areas. An average overland flow roughness coefficient of

0.17 should be used.

o Two (2) different lag time equations should be used depending on the
size and shape of the subareas as follows:

11
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For small watersheds of regular shape, the following equation should
be used. This is based on the SCS modified curve number method:

Lag = L%-81000/cn - )07
ag = :

(1900)s*
length of the longest watercourse (in feet)

where L

s = the overall slope of the longest watercourse, from headwater
to concentration point (in percent)

Lag = 1ag time (in hours)
Adjustments to lag time for this equation, based on the percent of the
hydraulic length that has been modified and the percent of impervious

area are made per SCS Technical Release 55, pages 3-8 and 3-9 (See
Figures 1 and 2 and Table 5).

12




For large and/or elongated watersheds, the equation below should be
used. This is based on the modified Snyders equation:

- 0.5,0.38
Lag = 24n(LLca/s )

R

where L = the Tength of the longest watercourse (in miles)
i ca = the upstream length along the longest watercourse to a
; point opposite the subbasin centroid (in miles)
s = the overall slope of the 1longest watercourse, from
j headwater to concentration point (in feet/mile)
n = the overland flow roughness factor for the subbasin
Lag = lag time (in hours)

Values of "n" for the above equation are as follows:

"n" values for undeveloped areas:

0.05 where slopes > 0.04'/ft
0.035 slopes from 0.01 to 0.04'/ft
0.030 slopes flatter than 0.01'/ft

0 "n* values for developed areas:
0.022 3-5 houses/acre

0.030 1-2 houses/acre
H 0.020 multiple residential and light commercial

13
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Ié TABLE 1
'( CURRENT CITY OF PHOENIX ENGINEER DEPARTMENT
3 24-HOUR RAINFALL DISTRIBUTION
. Total Total
l Time Rainfall Time Rainfall
(hours) 4 (hours) %
l{ 0 0.0 12.5 83.0
) .5 0.4 13.0 86.0
I; 1.0 0.8 13.5 88.0
" 1.5 1.3 14.0 89.3
l{ 2.0 1.8 14.5 90.7
1 2.5 2.2 15.0 92.0
li 3.0 2.6 15.5 92.4
. 3.5 3.1 16.0 92.8
4.0 3.5 16.5 93.3
l_‘ 4.5 4.0 17.0 93.7
5.0 4.4 17.5 94.2
l 5.5 4.8 18.0 94.7
b 6.0 5.3 18.5 95.1
lg 6.5 5.7 19.0 95.6
: 7.0 6.2 19.5 96.0
I 7.5 6.6 20.0 96.4
. 8.0 7.1 20.5 96.9
8.5 7.5 21.0 97.3
I} 9.0 8.0 21.5 97.8
9.5 9.3 22.0 98.2
|_z 10.0 10.7 22.5 98.7
: 10.5 12.0 23.0 99.1
I - 11.0 14.0 23.5 99.5
{« 11.5 17.0 24.0 1.0
l" 12.0 50.0
|
1
' 14
|
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TABLE 2

PHOENIX WBO RECORDS*

(24-HOUR DURATION STORM)

Return Periods, Years Precipitation, Inches
1 1.02
2 1.44
5 2.10
10 2.53
25 3.12
50 3.57
100 4.04

*Technical Memorandum WBTM WR-44

15
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APPENDIX 2
HEC-I MODEL INPUT/OUTPUT
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MEMORANDUM

DATE: November 19, 1990

TO: File

FROM: Burke P. Lokey

RE: Bell Road Improvements, 83rd Avenue to 67th Avenue

Donohue Project No. 16481
HEC1l, Kinematic Wave Analysis

ENGINEERS

ARCHITECTS N

SCIENTISTS In response to comments from Dan Sherwood of Glendale and Dave
- Healy of Parsons Brinckerhoff Quade & Douglas, a sensitivity
analysis was performed to the parameters used in the kinematic
wave model for Bell Road off-site flows. A single block, "SUB 1"
of the original model was isolated and wused to test several of
the UK and RK card parameters. These included slope, length, and
roughness on the UK card and slope, bottom width, side slopes,
and Manning’s N for the RK card. In addition, a TR-55 model was
prepared and a Rational formula value using the Tc from TR-55
procedures was calculated. The .analysis showed that the RK
parameters had relatively 1litcle -influence on the total flow.
Slope, on the UK card, had significant influence on flows, as
“well as length. Roughness had a lesser affect Table 1 tabulates
the UK variation and thELI resul:s :

Table 1

Varv Slove Slope ft fe Velocitv (fps) 0 (cfs) .
Case 1 L0011 . .08 102
Case 4Al .002 .11 129
Case 4A2 .003 .13 143
Case 4A3 .005 .18 154
Case 444 .008 .19 163

Varv length Length (ft) Q _(cfs)

Case 1 230 102

Case 4Bl 150 135

Case 4B2 200 113

Case 4B2 300 82
Vary Roughness N Velocity (fos) fos
Case 1 CL17 .08 102
Case 4C1 - .15 .09 112
Case 4C2 .20 .07 89

W 5343 North 16th Street
Suite 400
Phoenix, Arizona 85016
602.279.3541
Fax 602.279.1334




. The results of the original model agree reasonably well with the
- separate calculations performed using TR-55 and Ratiomal.

Subsequent to discussions with Glendale and PBQ&D, it was agreed
to increase the UK slope from 0.001 £fc/ft to 0.002 ft/ft. This
change was performed for the residential areas and increased the
flows 30%, as shown in the output file, to 285 cfs at Bell Road
and 75th Avenue,

‘.L‘r:.;'.!._, EERe - .
mgﬁue ENGINEERS

ARCHITECTS BPL/S lw
SCIENTISTS

S1M/MI/ATS

Bell Road Improvements
November 19, 1990
Page 2
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HEC? S/N: . HMVersion: 6.0  Data File: 75_24.HC1

EXRKKKAOKEKKKKKKKIKRKREKREKEXKEEKAK KKK R KK KKK

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990
VERSION 4.0

RUN DATE 05/01/1931 TIME 15:38:51

WM MW M I I W
W W M W W K R

KKRAKKAKIOKKKKKKEKKKKKEKRIKEKKAKKRKK KKK KK KK

XRRRERKKREEKEERERR KRR KKK LK

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
§09 SECOND STREET
DAVIS, CALIFORNIA 95616
(915) 756-1104

K W K MW K K
WM W M M W %

XEHFHKKX KKK EKLLIIRIIKHKAKRKK IR KIKEAIA KKK

X XXX XX X

X XX X X N~
X X X X X
XXXXXXK - XXKK X XXXXX X

X X X X X

X X X X X X

X X XXXXKXX XXXXX - XXX

Full Microcompouter Impiementation

by
Haestad Methods, Inc.

37 Brookside Road * Watarbury, Cannect icut 06768 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVICUS VERSIONS OF HEC-1 KNOWN AS HEC (JAN 73), HECIGS, HEC1DS, AND HECIKW.

THE OEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK~ ON RM~CARD WAS CHANGEQ WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT? VERSICN
NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

0DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

L0SS RATE:GREEN AND AMPT INFILTRATION
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KM
IN
P8
PC
PC
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v

PC
e
8A
LS
UK
RK
RK

KK
KM
RK

KK
KM
BA
LS
UK
RX
RK

KK
KM
RK

KK
K
HC

KK
K
RK

KK
bt
BA
LS
UK
RK
RK

sus1

30
.83
.0cg
044
107
.920
964

.259¢

230
1400
2400
1358
1400
sus2

.2700

300

1200
2900

REC-1 INPUT

75TH AVE QUTFALL
10 YEAR STORM  Future Conditicn
289

HIDDEN MANOR 2 Sraver & 79th

004 008 .13 .m0 022 028 0N
068 083 057 .082 .08 .0T! 075
J0 L1400 L1700 500 830 .86 .e8C

1355

1300

1300

1258

800

STJHN
.3068
30

400
- 3200

924 L9288 933 .837 .942 .47 .851
L9689 .973 978 .982 .987 991 .995
84
001 A7 100
.003  .020 .0179  TRAP 49 3
007 020 .2989  TRAP 40 3 NG
ROUTE HIDOEN MANOR THRU PARK TO 1300
0015 .03 TRAP 5¢ g
EXSTG RESID. OEV. EAST OF 75TH, NORTH OF GRCVER
84
.01 A1 100
.0028 020 .0225  TRAP 36 4
.005 028 0.27  TRAP 6 4 N
ROUTE sUB2 710 1309
L0070 .01 CIRC 4.5
COMBINE SU31 & SUB2
ROUTE 130C TO 1200
0020 L0193 CIRC 5
Roadway Drainage from St. Johns
95
.02 A 140
00125  .020 .0009  TRAP 40 3
.00125  .013  .0089  CIRC 3 NO

L0385
.080
.893
.956
1.000




4§
46
47
48
49
50

3
52
83

54
55
56

§7
58
§9
69
61
82
63

64
63
86

§7
68
3]
10

UK
RE”

KK
K
HC

KK
K
RK

KK
KM
BA
Ls
UK
RK
RK

KK
KM
HC

KK
K
RK
iz

250
4200

1200

1150
1800
BELLE
.007
50
500
2000

1100

1000

300

EXSTG RESID. DEV. EAST OF 75TH, SCUTH OF GROVER

84
.0c4 A7 100
.00 020 .G77  TRAP 32 4

COMBINE SU31,2,3 & STJRN @ 1200

ROUTE 1300 TO SELL
L0020 .03 CIRC 5

BELL RCADWAY DRAINAGE FROM SKUNK CREEX TC 75TH

tH]
.020 10 e -
.005  .020 .00088  TRaP 50 3
005 .013 CIRC 3.0 ¢

COMBINE BELLE AND 110G

75TH AVE QUTFALL
.003  .013 CIRC §.0

N
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FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FE8 1, 1945
U.S. ARMY CORPS OF ENGINEZRS, THE HYDROLOSIC ENGINESRING CENTER, 609 SECONC STREZT, DAVIS, CA. 95516
XXX

T5TH AVE CUTFALL
10 YEAR STORM  Future Condition

4 10 QUTPUT CCNTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLCT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
I7 HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NG 289 NUMBER OF HYDROGRAPH ORDINATE
NDDATE -2 0 ENDING DATE
NDTIME 0000 ENDING TINE

COMPUTATION INTESQVAL .08 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS

XK KK XK KKK KKK KK XKX KKK KK KKK KKK XXX KKK KKK KXX KKK KKK KKK XXX KKK KKK KKK XXX KKK KKK KKK KKK KKK KKK KKK XXX KKK X

HHRRKKERKKKERK
% X
5 KK * stgr *
x x
RRKKK KKK K KKK
HIDDEN MANCR @ Grover & 78th
TIN TIME DATA FOR INPUT TIME SERIES
JXMIN 30 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

14 BA SUBBASIN CHARACTERISTICS
TAREA .26 SUBBASIN AREA

PRECIPITATION DATA

8 P8 ' STCRM 2.533  BASIN TOTAL PRECIPITATION

9Pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .08 .00 .00 .00 .00 .00 .00 .00
.90 .00 .00 .G¢ .00 .00 .00 .00 e .00
.00 .00 .00 .00 .0e .00 .00 .00 .00 .00
.00 .00 .00 00 .00 .00 .00 .00 .0 .00
.00 .00 .00 .00 .00 .00 .00 .00 .0e o0
.o .00 .00 .00 .o¢ .00 .00 .00 .00 .00
.00 .00 .00 iy .00 .00 .00 .ce .00 .00
.00 .09 .0¢ .06 .00 .00 .00 .00 .00 .00
.00 .00 .00 Rily .00 .00 .00 .00 .00 .90



.00 .02 .00 .a¢ 00 .0¢ .00 .00 .00 .30
00 .08 00 Rl G0 .ee .02 g .00 .88
.00 i Ril .08 i .02 .00 £ .Ce .00
.00 .00 R £ R .08 .09 % .00 .08
.00 .0 i 01 .00 .00 .01 .00 .05 .05
.C§ .06 .06 .08 .06 [ .06 .0¢ 08 .08
.0e .00 01 .08 .0¢ i .00 .00 .00 a0
.00 e .00 .09 .0¢ 00 .00 .09 .90 .00
.08 .00 Rl .00 e .ce .00 00 .00 .00
.00 0 .0 .00 .0¢ .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .oc .00 .00
.00 .00 .0¢ .0¢ .0¢ .00 .00 .0C .g¢ .00
.00 .00 .6¢ Rl .00 .0¢ .00 .ac .00 .09
.00 .00 .00 .00 .06 .o .00 .0c .00 .00
.08 .00 .00 .00 .00 .0¢ .00 .0¢ .00 .00
.00 .00 .00 .00 .00 .00 .00 .0¢ .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.09 .00 .00 .00 .00 .00 .00 .00 .00 .00
.60 .00 .00 .00 .00 .0 .00 .00
1§ LS SCS L0SS RATE
STRTL .38 INTTIAL ABSTRACTION
CRVNBR 84.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
16 UK CVERLAND-FLCW ELEMENT NO. 1
L 230, COVERLAND FLOW LENGTH
S 0010 SLCPE
N .170  ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
17 RK COLLECTOR CHANNEL
L 1600, CHANNEL LENGTH
S 0030 SLOPE
N .020 CHANNEL ROUGHNESS COEFFICIENT
CA .02 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
Wo 40.00 BOTTCM WIDTH OR DIAMETER
z 3.00 SIDE SLOPE
18 RK MAIN CHANNEL
L 2400. CHANNEL LENGTH
S .007¢  SLOPE
B .020 CHANNEL ROUGHNESS COEFFICIENT
CA .26 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
Wo 40.00 SOTTOM WIDTH OR DIAMETER
4 3.00 SIDE SLOPE
RUPSTC NO ROUTE UPSTREAM HYDROGRAPH
KX
COMPUTED KINEMATIC PARAMETERS
ELEMENT LPHA M 0T (MIN)  OX (FT)
1 212 1,667 5.00 28.75
3 L4929 1.536 §.00 100.00
4 1528 1.536 5.00 1200.00

Xk L 3.3 XXX Xxx XRX

HYDRCGRAPH AT STATIC! sust
TOTAL RAINFALL =  2.53, TOTAL LOSS =  1.39, TOTAL EXCESS =  1.14

PEAK FLOW TIE MAXIMUM AVERAGE FLOW
{CFS) (KR) -HR 28-HR T2-HR 24.00-HR



9. 12.92

(C£8) 2. f. 1. .
(INCHES) .893 1.002 1.002 1.002
(AC-FT) 12. 14. 4. 4.

CUMULATIVE AREA = .26 S0 MI

KK KKK KRR KKK XXX KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK XXX XXX KKK KKK KKK KKK KKK KKK KKK KKK Kok XXX KKK XXX KKK KKK KKK Xx

HHORRRORKRAAK
* *
19 KK * 1350 *
X X
TR IR KKK
- ROUTE HIDDEN MANCR THRU PARK TO 1300

HYDRCGRAPH ROUTING DATA

21 RK KINEMATIC WAVE STREAM ROUTING
L 1400. CHANNEL LENGTH
S 0015 SLepe
N .035 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
) 50.00 B0TTOM WIDTH OR DIAMETER
4 5.00 SIDE SioPE

XXX

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PARAMETERS

ALPHA Mo 0T (MIN) DX (FT)
J8T1 1515 5.00  700.00
XXX Xkx ¥k XXX XKX
HYDROGRAPH AT STATION 1350
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFs) (HR) 5-HR 24-HR 72-HR 24.00-HR
. 13.00 (cFs) 2. 1. 7. .
(INCHES) 890 995 995 995
(AC-FT) 12. 1. 1. 14,
CUMULATIVE AREA = .25 SO MI

N

KK RIK KKK KKK KEX KKK KKK KKK KKK KKK KKK KKK RXK KKK KKK KKK KKK XXX KX KEX KKK KKK KKK KKK KKX KKK H0kk KKK Kk KKk KKK XXX Xx

KEKKKXKKKKEKRX -
X X
2K % g *
X X
KKK KKK KR KKK

EXSTG RESID. DEV. EAST OF 75TH, NORTH OF GROVER




24 3A

8 P8

9 Pl

25 LS

26 UK

2T RK

28 RK

SUBBASIN RUNCFF DATA

SUBBASIN CHARACTERIS

TAREA

PRECIPITATION DATA

STORM
INCREMENTAL PRECI
.00 N
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.0e .00
.00 .00
.00 .0¢
.00 .00
.00 .00
.00 .00
.00 .00
.08 .05
.00 .00
.00 .0¢
.00 .00
.00 .0¢
.00 .00
.00 .0
.00 .00
.00 00
.00 .00
.00 .00
.00 .00
.00 .00
.ae .08
.00 .00

SCS LOSS RATE

STRTL
CRVNBR 8

RTINP

KINEMATIC WAVE

STICS
.27 SUBBASIN AREA

2.53  BASIN TOTAL PRECIPITATICN

PITATICN PATTERM

.00 .0
.00 .00
.00 .00
.00 .00
.00 .08
.00 .00
.00 .09
.0e .00
.00 .08
.00 .00
.09 .00
.00 .00
.00 .00
.00 .01
.08 .05
.01 .00
.0e .00
.08 .00
.00 .00
.00 .00
.00 .00
.00 .00
.30 .00
.00 .00
.08 .00
.00 .40
.00 .00
000 .00
.00 .00

.38 INITIAL ABSTRACTICN

4.00 CURVE NUMBER

.00
.00
.00
.00
.00
.00
.0¢
.00
.00
.00
.00
.00
.00
.00
.08
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

0

3’2"

.00

.00 PERCENT IMPERVIOUS AREA

Ng. 1

FFICIENT

ICIENT

QVERLAND-FLOW ELEMENT
L 300. OVERLANG FLOW LENGTH
S .0010 SLOPE
N .170  ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
COLLECTOR CHANNEL
L 1200. CHANNEL LENGTH
S .0025 SLOPE
N .020 CHANNEL ROUGHNESS COE
CA .02 CCNTRISUTING AREA
SHAPE TRAP CHANNEL SHAPE
W0 36,00 BOTTOM WIDTH OR DIAMETER
z 4.00 SIDE SLOPE
MAIN CHANNEL
L 2900. - CHANNEL LENGTH
S .0050 SLOPE _
N .020 CHANNEL ROUGHNESS COEFF
CA .27 CCNTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
Wo 36.00 BOTTOM WIOTH OR DIAMETER

.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
00
.00
.00
.06
.00
.00
.00
.00
.00
.0
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.06
.00
.00
.00
.00
.00
.0¢
.00
.00
.08
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.20
.00
.00
.00
.00
.00
.00
.08
.08
.00
.00
.00
.00
.00
.00
.00
.00
.00
.0C
.00
.00
.00

.00
00
.00

.00
.00
.00
00
.08
.00
.00
.00
.00
.05
.08
.0¢
.00

n

A

oan

B2

00
.00
.00

nn

clew

.00
.00
.00
.00
.00



4 4.00 SIDE SLopE
RUPSTQ NO RCUTE UPSTREAM HYDROGRAPE

XA

COMPUTED KINEMATIC PARAMETERS

ELEMENT LPHA ¥ 0T (MIN)  OX (FT)
1 212 1.667 §.00 30.90
3 5125 1.504 5.00 §00.00
4 7248 1,504 5.00 1450.08
KKK XX xxx KK *HK

HYDROGRAPH AT STATION sus2

TOTAL RAINFALL =  2.53, TOTAL LOSS =  1.39, TOTAL EXCESS =  1.14

PEAK FLOW TIME MAXIMUM AVERAGE FLOMW
(CFS) (HR) §-HR 28-HR T2-HR 24.00-HR
81. 13.0¢0 (CFS) 25. . 1. 1.
(INCHES) A1 .4983 .983 .983
{AC-FT) 13. 14. 14. 14.
CUMULATIVE 4AREA = 27 8¢ M

KEX XKK KKK KKK KKK KKK KKK KXK XXX RKR KKK KKK KKK JK KKK KKK XXX KKK KKK KKK KKK KKK HEK KKK KKK KKK KKK KKK IR KKK KKK KK K-

THRHEKKKLKKKKKK \
X b 4
29 KK * 1355 *
x X
TERKKKXLKKKEKK

ROUTE SUS2 70 1300

HYOROGRAPH RCUTING DATA

31 RK KINEMATIC WAVE STREAM RCUTING

L 1300. CHANNEL LENGTH

S .0078 SLOPE

N 013 CHANNEL ROUGHNESS COEFFICIENT
cA .00 CONTRIBUTING AREA

SHAPE CIRC CHANNEL SHAPE

W 4.50 BOTTOM WIDTH OR DIAMETER

A .00 SIDE SiOPE

petd

KINEMATIC STREAM ROUTING USED FCR THIS REACH

COMPUTED KINEMATIC PARAMETERS

ALPHA it OT (MIN) DX (FT)
§.6486  1.250 2.50 §50.00
KK XXX XXX . *AK

HYDROGRAPH AT STATION 135%

PEAK FLOW TINE MAXIMUM AVERAGE FLOW
(CFS) (HR) §-HR 24-4R T2-HR 26.00-HR



81, 13.08 (C£5) 2. 1. 1. 1.
(INCHES) 8T 982 .92 982
(AC-FT) 13. 1. ", .

CUMULATIVE AREA = .27 §Q ¥

KKK KKK KIK KKK KKK KKK KKK KKK XK KKK KKK KKK KEX KKK KKK KXK KK KKK KRR KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK Kx

FRRXKRHOKEEERK
L X
32 KK * 1300 *
* x
HRRRIAHRKIK LK
COMBINE 5UBT & SUB2
34 HC HYDROGRAPH CCMBINATICN
[COMP 2 NUMBER OF HYDRCGRAPHS TQ COMBINE
oK
X *xX *xK xHx wex
HYDRCGRAPH AT STATION 1300
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR -8R 12-HR 24.00-4R
175, 13.08 {CFS) 50. i4. 15. 14.
(INCHES) .879 .88 .488 .988
{AC-FT) 2. 28. 28. 28.
CUMULATIVE AREA = .83 8¢ M

KKK KKK KKK KKK KKK KEX KKE KKK KKK KKK KEX KKK KK KKX KKK xR XXk kK kK ok Kok ok gk KRR KKK KKK KRR KKK KKK KXK Kk kxkx X

ERXHHKEIIHRKRK
* *
35 KK * 1250 *
X *
FRREEXKIFRHAKK

ROUTE 1300 TC 1200

HYDROGRAPH ROUTING DATA

3T RK KINEMATIC WAVE STREAM ROUTING

L 300. CHANNEL LENGTH
S .0020 SLOPE
N .013 CHANNEL ROUGHNESS COEFFICIENT
cA .00 CONTRIBUTING AREA

SHAPE CIRC CHANNEL SHAPE
WO 5.00 BOTTOM WIDTH OR DIAMETER
z .00 SIDE SLOPE

XXX

KINEMATIC STREAM ROUTING USED FOR THIS REACH



COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN)  OX (FT)
3.5188  1.25¢ 2.50 400.00
*XX R 1rK XXX *XK
HYDROGRAPH AT STATION 12589
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) {HR) 6-4R 2-HR 72-HR 20.0C-HR
174. 13.08 (CFS) 5. 14. 14. 14,
{INCHES) .878 .988 .988 .988
(AC-FT) 2. 28. 28. 28,
CUMULATIVE AREA = .53 50 AL

KKK KKK KXK KKK HEK KKK KKK KKK KKK KKK KKK KKK XX KK KEK KKK EKK KKK KKK KKK LXK KKK KKK KKK KKK KIK KKK KKK KKK KKK KKK HKX KX

HKKHKKKKKKKKKK
b 3 X

38 KK ¥ STJHN *
x x
ERORRRHKHHKIHK

Roadway Orainage from St. Johns
SUBBASIN RUNOFF DATA

4¢ S4 SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

8 PB STORM 2.53 BASIN TOTAL PRECIPITATION
9791 INCREMENTAL PRECIPITATION PATTERM
.06 .00 .00 .0¢ .00 .0 .00 .00 .00 .00
.00 .00 .ac .00 .00 .00 .00 .00 .00 .00
.00 .gc .o .0 .00 .60 .00 .00 .08 .08
.(C .00 .00 .00 .08 .00 .00 .00 .00 .00
.00 .00 .o .00 .00 .0c .00 .00 .00 .0¢
.00 .00 .a¢ .00 .00 .00 .00 .00 .00 .00
.00 .ac .00 .o .00 .00 .00 .00 .00 .00
.00 .09 .00 .0¢ .00 .00 .0¢ .00 .00 Rl
.00 .0¢ Rt .00 .00 .00 .ge .06 .00 .00
.00 o0 .00 .00 .00 .00 .00 .00 .00 .00
.84 .00 .00 Rl .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .0¢ .0¢ .00 .00 .00 .00
.08 .0c .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 01 .00 .00 .01 .00 .08 .05
.06 .06 .06 .05 .08 .08 .08 .06 .08 .08
.00 .00 .01 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .0e .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .6¢ .00 .00 Rk .00
.00 .0e .00 .60 .00 .00 .00 .0¢ 00 - .00
iy .00 .00 .00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 il i) .00
.o .00 .0¢ .00 .00 .00 .00 .00 .00 .00
.09 .00 .0¢ .00 .00 .60 .ce .0¢ .00 .00
.00 .00 .00 .00 .0¢ .00 .0a¢ .00 .00 .00
.00 .00 Q0 .00 (e .00 .00 .00 .00 .00



.00 .80
.00 .C0
.00 .00
41 LS SCS LOSS RATE
STRTL .1
CRVNER 95.00
RTINP .00
KINEMATIC WAVE
42 UK QVERLAND-FLCH ELEMENT N
L 30, OVERLAN
3 .0200
N 100
PA 100.0
43 RK COLLECTCR CHANNEL
L 400.
§ 0012
N .028
CcA .00
SHAPE TRAP
L) 40.00
z 3.00
44 RK MAIN CHANNEL
L 3200.
S .0012
N 013
cA .01
SHAPE - CIRC
W 3.00
4 .00
RUPSTO NO

COMPUTED KINEMATIC PARAMETERS

ELEMENT ALPHA
o281 1,687
3 .18t 1.536
4 2.82680  1.250
Xhx ¥ KKk

HYDROGRAPH AT STA
TOTAL RAINFALL = 2.53, TOTAL LOSS =

PEAK FLOW TIME

(CFS) (HR) §-HR
7. 12.58 (CFS) 1.
(INCHES)  1.719

(AC-FT) i

CUMULATIVE AREA =

Kk KKK KKK JEK KKK KKK kK KKK KKK KK KKK KKK KKK KKX KKX KKK FRK KKK KKK KKK KKK KXX XXX XXK KKK KK KKK XXX HKK KKK *i* X¥

KEKXXKEKHKRKEK
X b 3
5Kk x sugs ¥
X X
XKKKKKKKEKKKRK

.0 .08 .0¢
i .0e .02
.00 .GC .00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT [MPERVIOUS AREA

0. 1

0 FLOW LENGTH

SLope

ROUGHNESS COEFFICIENT
PERCENT OF SUSBASIN

CHANNEL LENGTH

SLoPE

CHANNEL RCUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH CR DIAMETER
SIDE SLoPE

ROUTE UPSTREAM HYDRCGRAPH

X%k

M 0T (MIN) DX (FT)
§.00 15.00
5.00 100.0¢
§.00 1§03.0C

KKX *RX
TION  STJMN
.94, TOTAL EXCESS =  1.99

MAXIMUM AVERAGE FLOW

Uy

< <D
[ == o)

<> @ o
3 D O

28-HR T2-HR 24.00-HR
0. 0. 0.
1.889 1.889 1.889
1. 1. 1.

.01 8¢ MI



EXSTG RESIS. DEv. EAST OF 737H, S0UTH OF GROVER
SUBBASIN RUNOFF DATA
47 84 SUBBASIN CHARACTERISTICS
TAREA .08 SUBBASIN AREA
PRECIPITATICN DATA
8 pe STORM 2.53 BASIN TOTAL PRECIPITATION
§°I INCREMENTAL PRECIPITATION PATTERM
.0¢ .00 .00 Rl .00 .00 .0¢ .00
.00 .00 G0 .0¢ .00 .0 .00 .0¢
.00 .00 .00 .00 .ee .00 .00 .00
.00 .00 .00 .00 .00 .0c .00 .00
.00 .o .00 .00 .00 .60 .00 .00
.00 .00 .60 .00 .0¢ .Gt .00 .00
.00 .00 .0 .0¢ .0¢ .00 .00 .0
.00 .00 .00 .00 .00 ¢ .00 - .00
.00 .00 00 .0¢ .00 .0 .00 .00
.00 .00 .00 .0¢ .0 .00 .00 .00
L0 .00 .00 .00 .0 .00 .00 .00
.00 .00 .00 .00 .0¢ .60 .00 .00
.00 .00 .00 .00 .ae .00 .00 .09
.00 .00 .00 1 .o .08 .01 .0¢
.06 .06 .08 .05 .06 .86 .05 .08
.00 .00 .01 .ac .00 .00 .00 .0¢
.0¢ .00 .00 .ce .a¢ .00 .08 .08
.0e .00 .60 09 .00 .0¢ .00 .00
.00 (¢ .00 .00 .0¢ .00 .00 .00
.0¢ .0 ¢ .o .ee .00 .00 .0¢
.08 .00 00 .66 .0¢ .C¢ .00 .00
.00 .00 & .00 .0C Rili .00 .00
.08 .00 .00 .00 .00 .0¢ .00 .00
.00 .00 A0 .0C .00 .0e .00 .00
.0c .00 .0¢ .00 .00 .0 .00 .00
.0¢ .00 .00 .60 .oe .0¢ .00 .00
.00 .00 .0e .00 .00 .0c .00 .00
.00 .00 .00 .0¢ .00 .q¢ .00 .00
.00 .00 .ac .08 .ae .06 .00 .00
48 LS SCS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER 84.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIQUS AREA
INEMATIC WavVE
49 UK QVERLAND-FLOW ELEMENT NC. 1
L 250. OVERLAND FLOW LENGTH
S .0040 SLOPE
N .170  ROUGHNESS COEFFICIENT
P4 100.0 PERCENT OF SUBBASIN
50 RK MAIN CHANNEL
L 4200. CHANNEL LENGTH
S .0050 SLOPE
N .020 CHANNEL ROUGHNESS COEFFICIENT
CcA .08 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
W 32.00 BOTTOM WIDTH OR DIAMETER
z 4.00 SIDE sLoPE
RUPSTQ NO ROUTE UPSTREAM HYDRGGRAPH

XXX

COMPUTED KINEMATIC PARAMETERS




ELEMENT ALPHA
1 5543 1.667
3 7884 1,494
KKK XXX XKX

h]

5T (M) OX (FT)

n
v

5.
5.

€3 <a
.

-

—

on

-3

<>

KX

HYDRCGRAPH AT STATION SUB3

TOTAL RAINFALL = 2.53, TOTAL LOSS =

PEAK FLCW TIME

) (HR) 6-HR
0. 12.75 (CF3) 3.
(INCHES} 925

(AC-FT) ‘.

CUMULATIVE AREA =

1.39, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

28-HR 72-HR
2. 2.
1,032 1.032
5. 5.

08 s Mt

p et

24.00-HR
2.
1.032

5.

KK KKK KKK KKK KKK KK KKK JKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK XK XXX KKK KK KKK KK KKK KEK KKK FOK KKK KKK KX

HRRKEIRIKXERAK
X x
51 KK * 1200 *
X X
RRHEKLEKIKARK
COMBINE SUB1,2,3 & STJHN @ 1200
53 HC HYDRCGRAPH COMBINATION
ICCwe 3 NUMBER OF HYDRCGRAPHS TC COMBINE
kX
xxx xxx xxx ok *xk

HYORCGRAPH AT STATION 1200

PEAK FLOW TIME MAXIMUM AVERAGE FLCW

(CFS) (HR) §-HR 2-HR 12-4R 24.00-HR
205. 13.0¢ {CFs) 89. 17. i1. 1.
(INCHES) .888 1.003 1.003 1.003

{AC-FT) 2. 33. 3. EER

CUMULATIVE ARECA = .82 50 MI

KRK KKK kK RKK KRE HAE Rk kiw oKk SO0 0K KRR KK KEK KKK kKK KKK 0K KK KKK KKK KKK KKK KKK XK KKK KKK KKK KKK KKK KKK KKK Xx

XRKKAKKKKRKKKK
X D 3
54 KK * 1150 X
X X
KKKIKEKKKKRKKR -

ROUTE 1300 TO BELL

HYDROGRAPH ROUTING DATA

56 RK KINEMATIC WAVE STREAM ROUTING
L 1800. CHANNEL LENGTH
S .0020 stope



N 013 CHBNEL ROUSHNESS COEFFICIENT
cA .00 CONTRIZUTING AREA
SHAPE CIRC CHANNEL SRAPE
W0 5.00 BOTTOM WIOTH CR DIAMETER
i .00 $108 SLOPE
EE+
KINEMATIC STREAM ROUTING USED FOR THIS REACH
COMPUTED KINEMATIC PARAMETERS
ALPHA Mo OT (MIN) DX (FT)
3.5168  1.250 2.0 900.00
b3 £ XXX KX KX XXX
HYDRGRAPH AT STATION 1150
PEAK FLCH  TIME MAXINUN AVERAGE FLOW
(¢F3) (HR) 5-HR 24-HR 1724 24.00-4R
205, 13.00 (CFS) 59. 1. 1. 1.
(INCHES) 886 1.002 1.002 1.002
(AC-FT) 29. 3. 3. 3.

CUMULATIVE AREA = asgmr

KK KXK KKK XK KKK XXX KKK KKK KKK AKX HKK KKK KHK XK KK KK KKK KKK KKK KKK KKK XXX KKK KKK KEK KEX KKK KKK XXX KKK KKK KKK Kx

HACK KKK KRR KKK
x x

STKK % BELLE X \
x *
RRIKAKKKKKRKKR

BELL ROADWAY DRAINAGE FRCM SKUNK CREEX TO 75TH
SUSBASIN RUNOFF DATA

59 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION 0ATA

§ P8 STORM 2.53 BASIN TOTAL PRECIPITATION

9 PI INCREMENTAL PRECIPITATICN PATTERN
.00 .00 .00 .a0 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .60 .00
.00 .00 .00 .08 .00 .00 .00 .00 .00 .00
.00 .00 a0 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .08 .00 .00 .00 .00 .00 .00
.00 .00 .00 .80 .60 .00 .00 .00 .00 .00
.00 .08 .00 .00 .80 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .6¢ .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.80 .00 .00 .00 .80 .00 a0 .00 .00 .0¢
.00 .00 .00 .0 .00 .00 .00 .00 .08 .00
.00 800 0 L8 .41 .00 .00 .0 .00 .05 ik



.06 .08 .08 .08 .6
.00 .00 iy NI .04
.30 .00 .00 R .00
.o .08 .o R .00
.00 .08 .00 .00 i
.00 Rili i Rit L
.00 .00 ¢ 06 .00
.00 .00 .00 .00 .00
.00 .00 .00 R .00
.00 .00 .00 .00 .00
.00 .00 il .G¢ .00
.0¢ .00 .00 .00 .00
.00 .00 .0¢ e .00
.00 .00 00 .00 .00
.00 .00 00 0e .00
60 LS 3CS LOSS RATE
STRTL .11 INITIAL ABSTRACTION
CRVNBR 85.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
81 UK OVERLAND-FLOW ELEMENT NO. 1
L 50. OVERLAND FLOW LENGTH

§ .0200

N 100

PA 100.0

82 RK COLLECTOR CHANNEL

L 500.

S .0050

N .020

CA .60

SHAPE TRAP

W §0.00

z 3.00

63 RK MAIN CHANNEL

L 20C0.

S .065¢0

N 013

CA 01

SHAPE CIRC

Wo 3.00

I .c¢

RUPSTQ NO

COMPUTED KINEMATIC PARAMETERS
LEMENT ALPHA

12,1072 1.687

3 5374 1,554

4 5.2519  1.250

XXX XXk kXK

SLoPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS CCEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WiDTH OR DIAMETER

SIDE SLOPE

RCUTE UPSTREAM HYDROGRAPH

XXX

L OT (MIN) OX {FT)
5.00 25.00
5.08 186.67
5.00 1000.0¢

xxx XXX

HYCROGRAPH AT STATION  BELLE

TOTAL RAINFALL =

PEAK FLOW TIME

(CFS) (HR) §-HR
7.7 12.58 (CFS) 1.
(INCHES)  1.758

(AC-FT) 1.

CUMULATIVE AREA =

2.53, TOTAL LOSS =

MAXIMUM AVERAGE FLOW

U4-HR 12-HR 24.00-HR
8. 0.
1.93 1.831
1. 1.
.01 80 #1

.54, TOTAL EXCESS =  1.99

0.
1.931
1.

.08
.o
.0
.00
.00
.0¢
.00
.00
.0¢
.o
.00
.0¢
.00
0
.00

.05
.00
.00
.00
00
.00
.00
.00
00
.00
.00
.00
.00
.00




KKK KKK KKK XK XKL XK XXX XK XX A0 R0 XKR KKK KK R HHE KKK KKK XX KKK KKK XX FKK KKK KR KK XK FKK KA KXK KKK KK XX

KXKKXRKKIKKAKR
x x
§4 KK * 1100 *
X x
FRRRHRRAEIRK
COMBINE 8ELLE AND 1100
§6 HC HYCROGRAPH COMBINATICN
ICoMp 2 NUMBER OF HYDROGRAPHS TO COMBINE
*xX
XXX KX *xX *RX *KK
HYDROGRAPH AT STATION 1100
PEAK FLOW TIME MAXTMUM AVERAGE FLOW
(CFS) (HR) §-HR 24-4R 12-HR 24.00-HR
208. 13.02 (CFS) 80. 11. 17. 17.
{INCHES) .889 1.013 1.013 1.013
(AC-FT) 30. 3. 3. 3.
CUMULATIVE AREA = .83 §¢ MI

XK KKK KKK KKK XKK KK XRK KKK KKK RHK KKK XK HKX KKK KKK KKX KKK XXX XKK KKK KKK XkX KKK KKK KKK KKK KKK XXX KKK KKK KKK KKK Xx

HORKK KKK KKK KKK
X x
7KK x 1000 %
X x
FRKXKKKEKKKKKK

75TH AVE OUTFALL

HYDRCGRAPH ROUTING DATA

63 RK KINEMATIC WAVE STREAM ROUTING

L 900. CHANNEL LENGTH

S .0030 SLOPE

N 012 CHANMEL RCUGHNESS COEFFICIENT
Ca .00 CONTRIBUTING AREA

SHAPE CIRC CHANNEL SRAPE

o §.00 BCTTOM WIDTH OR OIAMETER

z .00 SIDE stope

XXX

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PARAMETERS
LPHA M OT (MIN) DX (FT)
4.5883  1.250 2.30 450.00



Xk X

Kxx XK FAX XAK

HYDROGRAPH AT STATION 1080

PEAK FLOW TiME MAXIMUM AVERAGE FLCW
(CFS) (HR) §-HR 24-HR 72-48 24.00-48
205. 13.08 (CFS) 80. 1. 1. 1.
(INCHES) .889 1.012 1.012 1.012
(AC-FT) 30. 3. 3. 3i.
CUMULATIVE AREA = .83 3¢ Ml

RUNOFF SUMMARY
FLCW IN CUBIC FEET PER SECOND
TIME IN HCURS, AREA IN SQUARE MILE

. PEAK  TIME CF AVERAGE FLOW FOR MAXIMUM PERICO BASIN
OPERATICN STATICN FLOW PEAK §~HOUR 24-HCUR T2-HOUR AREA

HYDROGRAPH AT sust 8. 12.92 25. 1. 7. .28

MAXTMUM
STAGE

TIME CF
MAX STAGE



RCUTED TO 1350 9. 13.00
HYDRGGRAPH AT sug2 8. 13.00
RCUTED TO 1355 gt.  13.08
2 COMBINED AT 13¢0 178, 33.08
RCUTED TO 1250 174, 13.08
HYDROGRAPE AT STJHN 7. 12.58
HYDROGRAPH AT sus3 40. 12,75
3 COMBINED AT 1208 203, 13.08
ROUTED TO 1150 205, 13.00
HYDRCGRAPH AT QELLE 7. 12.58
2 COMBINED AT 1100 206.  13.00
ROUTED TO 1000 5. 13.08

*xx NORMAL END OF HEC-1 *xx

<y
[T



LINE

Gl = 0 6

o -3 o

11
12
13
14
15
16
17
18
18

20
21
22

23
24
28
26
27
28
28

30
3
32

3
k)
35

3
37
38

39
40
41
42
43
44
45

ID
0
ID
IT
I0

KK
K
IN
P8
PC
PC
PC
PC
PC
BA
LS
UK
RK
RK

KK
KM
RK

KK
KM
8A
LS
UK
RK
RK

KX
KM
RK

KK
K
HC

KK
Kt
RK

KK
KM
8A
LS
UK
RX
RK

sug1
30
4.04
.00
044
107
920
.964
.2589
230
1400
2400
1380
1400

sus2

300
1200
2900
1355
1300
1300

2
1250
800
STJHN
.008s
30

400
3200

HEC-1 INPUT
....... Lo ST
T5TH AVE QUTFALL

100 YEAR STORM - 24 HGUR GURATICN
FUTURE CCNDITION

289
HIDDEN MANCR @ Grover & 79th
008 008 .0t3 .0t8 022 026 .03t 035
.048  .0S3 057  .062  .066 077 .075  .08¢
J200 (140 170 500 830 .860  .880  .893
J924 .928 933 (937 .94  .947 951  .9%56
969,973,978 982 987  .991  .995 1.000
8
001 A7 100
.003 020 .01785  TRAP 40 3
.007 020 0.2493  TRAP 40 3 NG
ROUTE HIDDEN MANOR THRU PARK TO 13090
L0015 .035 TRAP 50 5
EXSTG RESID. DEY. EAST OF 75TH, NORTH OF GROVER
84
.01 A7 100
L0025 L0200 L0225 TRAP 36 4
005 L0200 0.27  TRAP 36 4 NO
ROUTE Sus2 TO 1300
007 013 CIRC 4.5
COMBINE SUB1 & SUd2
ROUTE 1300 TO 1200
0020 .013 CIRC 5
Roadway Drainage from St. Johns
95
.02 1 100
.00125 020 .0009  TRAP 40 3
00125  .013  .0089  CIRC 3 NO

...... 10

.040
.083
907
.860

PAGE

1



LINE

46
47
48
49
50
51

52
83
54

85
56
57

58
5%
g0
61
§2
§3
64

§5
66
87

68
69
78
n

HEC-1 INPUT
0....... T S oo 5. 6o T, 8. 010
KK Sug3
KM EXSTG RESID. DEV. EAST OF 75TH, SCUTH OF GROVER
BA 0818
Ls 3
UG 250 .00 .11 100
RE 8200 .05 .020 .01 TRAP 32 P
KK 1200
KM COMBINE SUST,2,3 & STJHN @ 1200
HC 3
KK 1150
M ROUTE 1300 TO BELL
R 1800 L0020  .013 CIRC 5
KK BELLE
M BELL ROACWAY DRAINAGE FROM SKUNK CREZX TO 75TH
8 .00
s %
UK 50 .00 .10 100
RK 500 L0057 .00 .00088 TRAP 50 3
RC 2000 .05 .013 CIRC 3.0 0
KK 1100
KM COMBINE BELLE AND 1100
K 2
KK 1000
M 15TH AVE QUTFALL
RC 900 .003 012 CIRC 6.0
il

PAGE 2



HECT S/N: EMarsion: 6.00  Data File: 75 _24.HC!

KRKKKEKKERKIKKKK KKK KKRKRKKKKKKKEIKFRKKL LXK

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 193¢
VERSION 4.0

RUN DATE 05/01/1991 TIME 15:38:5%

W MW W W K e X
WM W M W W W

RXRKXERIKKIKE KKK KKKIKRKKIERKREEKEIKKXKEHK

T5TH AVE QUTFALL
100 YEAR STCRM - 24 HOUR DURATION
FUTURE CONDITION

510 QUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IpLoT 8 PLOT CONTROL

QsCaL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME 0ATA
NMIN § MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
[TINE 0000 STARTING TIME
NQ 289 NUMBER OF HYDRCGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NOTIME 0000 ENDING TIME

ICENT 19 CENTURY MARK

CCMPUTATICN INTERVAL .08 HCURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS
DRAINAGE AREA SCUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLCW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FZET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

LHRAIOCKICKKREIK IR K LR KK IKK KL KKAAKKAK

X
*
*
*
X
X
X

KREKKKKKIKK AR LKA IKKK K KKK KK AR KK KKK X

U.S. ARMY CORPS QF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
§09 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756~1104

KK KKK KKK KKK KKK KKK REK KKK KKK KKK KKK KKK KKK ***‘¥** KKK KKK KKK KKK KKK KEK KKK KKK KKK KXK KKK KKK KKK KKK KKK KKK KKK Xx

KEKXKRKKKKKKKK
X %
§ KK * SUBt *
x X
HREREXKERKKARK
’ HIDOEN MANOR & Graver & T9th
8 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 30 TIME INTERVAL IN MINUTES
JXDATE 10 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNQFF DATA



10 PI

16 LS

17 UK

18 RK

19 RK

SUBBASIN CHARACTERISTICS
TAREA .26

PRECIPITATION DATA

ST0RM 4.04

SUBBASIN AREA

BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATICN PATTERM

.00 .00
.00 .00
.0¢ .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 00
.00 .00
.00 .00
.0e .00
.oo .00
.00 .00
.06 .06
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .CC
.00 .00
.00 .00
SCS LOSS RATE
STRTL .38
CRVNER 84.00
RTINP .00

KINEMATIC WAVE

.00 .00 .00
.00 .0¢ .00
.00 .0 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 Q0 0 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 01 .00
.06 .05 .06
.0 .00 .0
.00 .00 .00
.00 Rili .00
.00 .00 .00
.00 .00 .0¢
.00 .00 .00
.00 .00 .00
.00 .08 .00
.00 .qe .40
00 .0¢ .00
.00 .ae .00
.o .00 .00
.00 .00 .00
.00 .00 .00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT [MPERVIOUS AREA

OVERLAND-FLOW ELEMENT NO. 1

L 230.

S .0010

N A1

PA 100.¢
DXMIN 5

KINEMATIC WAVE
COLLECTCR CHANNEL

L 1400.

S .0030

N .020

‘ CA .02

- SHAPE TRAP

WD 40.00

z 3.00

NOXMIN 2
MAIN CHANNEL

L 2400.

S .0070

N .020

OVERLAND FLOW LENGTH
SLOPE

ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN

MINIMUM NUMBER OF 0X INTERVALS

CHANNEL LENGTH
SLOPE

CHANNEL ROUGHNESS COEFFICIENT

CONTRIBUTING AREA
CHANNEL SHAPE

80TTOM WIDTH OR DIAMETER
SIDE SLOPE

MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE

CHANNEL ROUGHNESS COEFFICIENT

.00
.00
.o
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.06
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.a¢
.0e
.00
.a0
.00
.00
01
.06
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.08
.08
.00

.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.06
.09
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.05
.05
.00
.00
.00
.00
.00
.00
.00
.00
.00
.08
.00
.00
.00

.00
.00
.00
.00

.00
.08
.00
.00
.00
.00
.00
.00
.05
.08
.00
.00
.00
.00
.00
.00
.00
.08
.00
.00
.0¢
.00
.00



cA .26 CONTRISUTING AREA
HAPE TRAP  CHANNEL SRAPE
W 40.0C BOTTCM AIOTH OR DIAMETER
14 3.00 SIDE sLoPE
NOXMIN 2 MINIMUM NUMBER OF DX INTEQVALS
RUPSTY NO RCUTE UPSTREAM HYDRCGRAPH

XXX

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(OT SHOWN IS A MINIMUM)

ELEMENT  ALPHA L or X PEAK

(MIN) (FT) (CFS)

PLANE! .28 1.57 2.54 1917 332.95
COLLECTCR1 .49 1.54 2.58  468.67  13.%7
MAIN . I8 1.54 1.30  800.00  309.26

TIME TO
PEAK
(MIN)

150.28
785.07
7156.95

VOLUME  MAXIMUM

CELERITY
(IN) (FPS)
2.32 13
2.30 .
2.29 10.40

CONTINUITY SUMMARY (AC-FT) - INFLCW= .0000E+Q0 EXCESS= .333SE+02 QUTFLOW= .3173E+02 BASIN STORAGE= .4008E+0C PERCENT ERROR= 3.7

INTERPQLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN .15 1.54 5.00 305.08

XXX

TOTAL RAINFALL =

PEAK FLOW TINE
(CFS) (HR)
306. 12.58

X% Xk% XkX X%X

HYDRCGRAPH AT STATICN §UB1
4.04, TOTAL LOSS =  1.63, TOTAL EXCESS = 2.41

MAXIMUM AVERAGE FLCHW

6-HR 2-HR 72-HR  28.00-HR
(CFS) 58. 16. 16. 1.
(INCHES}  2.084 2.287 2.287 2.287
(AC-FT) 2. 2. 1. 2.

CUMULATIVE AREA = .26 5S¢ Ml

155.00

2.28

RRK KKK KEK KKK KKK KKK KKK KKK KKK KKK KKK KK KKK KK KKK Kk KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KX

XAAOKRRRKKHKKKK

X

X

20 KK * 1350 *
X *

HREXXXKEKRKKKXK

ROUTE HIDDEN MANOR THRU PARK TO 1300

HYDOROGRAPH ROUTING DATA

T 22 RK * KINEMATIC WAVE STREAM ROUTING :

L 1400. CHANNEL LENGTH
S 0015 SLOPE :
N .035 CHANNEL ROUGHNESS COEFFICIENT

A .00 CONTRIBUTING AREA

SHAPE TRAP  CHANNEL SHAPE

Wb 50.00 BOTTOM WIDTH OR DIAMETER

z §5.00 SIDE SLOPE



NOXMIN 2 MINIMUM NUMBER OF 0X INTERVALS

XXX

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHCHN IS A MINIMUM)

ELEMENT  ALPHA M o7 oX PEAK  TIME TO VOLUME  MAXIMUM
PEAK CELERITY

(MIN) (FT) (CF3) (MIN) (IN) {FPS)

MAIN 18 1.581 231 466.67  304.81  751.14 2.21 3.50

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3170£+02 EXCESS= .0000€+00 CUTFLOW= .3148E+02 SASIN STORAGE= .1779E+00 PERCENT ERROR=

INTERPOLATED TQ SPECIFIED COMPUTATION INTERVAL

MAIN ©18 1.51 5.00 302.83  780.00 . 2.27

XXX XXX XKk XXX X%

HYDROGRAPH AT STATION 1380

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 12-HR 24 .00-HR
303. 12.87 (CF3) 58. 18. 18. 1§.
(INCHES) 2.076 2.270 2.210 2.270
{AC-FT) 29. 3 3. 3.
CUMULATIVE AREA = .26 §Q MI

XXK KKK KKK XK KKK KKK KKK KKK KKK KKK KKK XXX KKK KKK KKK KKK KKK XEX XXX XXK XXX KKK KKK KKK XXX KKK KX KKK XXX KKK KKK XK% %

XRKKKEKKKKRKEK
X b

23 KK * Sug2 *
X x

XRKEKKRKKLKERR

EXSTG RESID. DEV. EAST OF T5TH, NORTH OF GROVER
SUBSASIN RUNOFF DATA

25 BA SUBBASIN CHARACTERISTICS
TAREA .27 SUBBASIN AREA

PRECIPITATICN DATA

9 P8 STORM 4.04 BASIN TOTAL PRECIPITATICN

10 PI INCREMENTAL PRECIPITATION PATTERN

. : - 00 .00 .00 - .00 .00 .00 .00 .0e .00 .00
L0 .00 .00 .00 .00 .00 .00 .00 .00 .00
~.00 .08 .00 .00 .00 .00 .00 .00 .00 .00
.00 - .00 .00 .00 .0 00 .00 .00 .00 .00
00 0 .00 .00 .00 .00 .0 .00 .00 .0e .00
.09 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 a0
.00 .00 .00 .00 .00 .00 .o .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .oe .00



.o
.00
.00
.00
.05
.0§
.00
.00
.00
.00
.00
.00
.0¢
.0
.00
.00
.00
.00
.00

.00 .00 .00 .40 .00 a0 .00 .00 .00
.09 .60 .00 .00 .0¢ .00 .00 .00 .00
.00 .00 00 .09 .00 .00 .00 .00 .00
00 .09 00 .08 .00 .60 .00 .00 .00
.00 .00 .09 01 .00 .00 01 .00 .06
.0 08 08 .05 .06 06 .06 08 .05
.00 .00 o1 .00 0 00 .00 00 .00
.00 .00 A .00 .00 .60 .00 00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .80 .00
.00 .00 .00 0 .00 .00 .00 .00 .00
.00 .00 .60 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 08 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .60 .00 .0 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
26 LS SCS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNSR 84.00 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
21 UK OVERLANO-FLOW ELEMENT XO. 1
L 300, OVERLAND FLOW LENGTH
s L0010 SLOPE
N .170 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIY
OXMIN 5 MININUM NUMER OF OX INTERVALS
KINEMATIC WAVE
28 RK COLLECTOR CHANNEL
L 1200. CHANNEL LENGTH
s .0025  SLOPE
N 020 CHANNEL ROUGHNESS COEFFICIENT
CA .02 CONTRISUTING AREA
SHAPE TRAP  CHANNEL SHAPE
W 36.00 8OTTOM WIOTH OR DIAMETER
z 4.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUNBER OF DX INTERVALS
29 RK MAIN CHANNEL
L 2900. CHANNEL LENGTH
S L0050 SLOPE
N 020 CHANNEL RCUGHNESS COEFFICIENT
cA .21 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
) 36.00 BOTTOM WIDTH OR DIAMETER
z £.00 SIDE SLOPE
NOXMIN 2 MININUM NUMBER OF DX INTERVALS
RUPSTO NO ROUTE UPSTREAM HYORCSRAPH
xRk
COMPUTED KINEWATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOHN IS A MININUN)
ELEMENT  ALPHA R or 0X PEAK  TIMETO  VOLUME  MAXIMUM
‘ " PEAK CELERITY

(MIN) (FT) (CFS) {MIN) {IN) (FPS)

PLANE1 .28 1.67 2.87 21.43  297.59  752.15 2.30 13
COLLECTOR! .51 1.50 2.31  400.00  288.50  756.58 2.29 3.0¢



MAIN 6.85 1.25 §.00
X% 22 *kX *kx
HYORCGRAPH AT STATION 1358

PEAK FLCHW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) §-HR 24-HR T2-HR
279. 12.67 (CFS) 60. 1. 1.
(INCHES) 2.068 2.215 2.275

(AC-FT) 30. 33. 3.

CUMULATIVE AREA = 27 8¢ MI

278.80

Xkx

24.00-HR
11.
2.275
3.

160.00 .27

RRK KKK KKK KKK KK KKK RAKX KKK KKK XK KKK 0K KK KKk KKK KKK KKK KKK KKK KKK KKK KKK XXX KKK XX AKX KKK KKK KR KKK KKK KKK %>

R e

* *
33 KK * 1300 *

X X

EXREREAKAKREKK

COMBINE SuBt & 5U82
35 HC HYDROGRAPH COMBINATION
ICOwp 2 NUMBER OF HYDROGRAPHS TO COMBINE
Kex
XX *HX XEk XX kX

HYCROGRAPH AT STATION 1300

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) §-HR 24-HR 72-HR
582. 12.87 (CFS) 118. 32. 32.
(INCHES) 2.083 2.212 2.272

(AC-FT) 58. 64. 64.

CUMULATIVE AREA = 5350 M

24 .00-HR
32.
2.212
64.

Rk KK KKK KKK KKK KKK KHK XKE RKK 0K KKk KKK RKK KKK KX XKX KEX KRK KKK KK KRR KKK KK KKK KKX KKK KKK KKK KKK KKK KKK KKK K>

HRKKKKKKAKEKKK
X X

36 KK * 1250 *
X X

KRKKKKEKKK KKK

ROUTE 1300 TO 1200

HYDROGRAPH ROUTING DATA

38 RK KINEMATIC WAVE STREAM ROUTING
L 800. CHANNEL LENGTH
3 .0020  SLOPE
N 013  CHANNEL ROUGHNESS COEFFICIENT
A .00 CONTRIBUTING AREA




SHAPE CIRC CHANNEL SHAPE
Wo §5.00 BOTTOM WIDTH OR DIAMETER
4 .39 SIDE SLOPE
NOXMIN 2 MINIMUM NUMBER OF DX INTERVALS

XK
COMPUTED KINEMATIC PARAMETERS
VARTABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT  ALPHA M o7 DX PEAX  TIME TO VOLUME  MAXIMUM
PEAK CELERITY

(MIN) (FT) (CF3) (MIN) {IN) (FPS)

MAIN 3.62 1.28 .42 286.87  581.42  760.83 2.21 12.48

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .5422E+02 EXCESS= .00005+00 CUTFLOW= .6420E+02 SASIN STORAGE= ,2469E-01 PERCENT ERROR=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 3.62 1.28 5.00 577.23  765.00 .27

XXX XXX KX Xk Xxx

HYDROGRAPH AT STATION 1280

PEAK FLOMW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) §-HR 24-HR 12-HR 24 .00-HR
571. 12.7% (CFS) 118. 32. 32. 32.
{INCHES) 2.070 2.2 2.212 .21
(AC-FT) 59. 64. 84. 84.
CUMULATIVE AREA = .53 5Q MI

XK KKK KKK 0K KKK KRR XKk KKK KKk KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK kKK KKK KKK XKK KKK X

KRXKLRKEKKE KKK
X X

39 KK * STJHN *
X X

KKRKKRKKKHKKNK

Roadway Orainage fram St. Johns
SUBBASIN RUNOFF DATA

41 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

9 P8 STORM . 4.04 BASIN TOTAL PRECIPITATION

10 PI INCREMENTAL PRECIPITATION PATTERN .
.00 .00 .08 .00 .00 00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 -0 .00 .00 .00
.00 .00 .0¢ .00 .00 .09 .00 .00 .00 .0¢
.00 .00 .00 .00 .00 .00 .00 .o .00 .00
.0¢ .00 .00 .00 .00 .00 .00 .00 .00 .00

.00 .00 .00 .00 .00 .00 .0 .00 .00 .0c



42 L8

43 UK

44 RK

45 RK

.00 .0e .00 .00 .00 .0¢
.00 .00 .0e .06 .00 .00
.00 .00 ".00 .00 .09 .00
.00 .00 .00 i .00 .00
.00 .00 .00 .00 .00 .00
00 .00 .00 .0¢ .00 .08
.00 .0e .00 .00 .00 .00
.00 .00 .00 .01 .00 .00
.06 .08 .08 .05 .06 .06
.00 .00 .01 .00 .ac .00
.00 .00 .00 .0 .00 .00
.00 .00 .00 Rl .0e .00
.00 .00 .00 .00 a0 .00
.00 .00 .60 .00 .08 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .0e .00 .00
.o .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .o
.00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .0¢
SCS L0SS RATE

STRTL .11 INITIAL ABSTRACTION

CRVNER 85.00 CURVE NUMBER

RTIMP .00 PERCENT IMPERVIQUS AREA

KINEMATIC WAVE
OVERLAND-FLOW ELEMENT NO. 1

L 30. OVERLAND FLCW LENGTH
§ .0200 sLore
N .100  ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUSBASIN
OXMIN § MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE
COLLECTOR CHANNEL

L 400. CHANNEL LENGTH
S .0012 SLOPE
N 020 CHANNEL RCUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
Wo 40.00 BOTTOM WIDTH OR DIAMETER
I 3.00 SIDE sLoee
NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS
MAIN CHANNEL
L 3200. CHANNEL LENGTH
S .0012 SLOPE
N 013 CHANNEL ROUGHNESS COSFFICIENT
CA .01 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
WO 3.00 B8OTTOM WIDTH OR DIAMETER
I .00 SIDE SLOPE
NOXMIN 2 MINIMUM NUMBER OF DX INTERVALS

RUPSTQ NO ROUTE UPSTREAM HYDRCGRAPH

L *Kk
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(OT SHOWN IS A MININUM)
ELEMENT  ALPHA M or X PEAX

(MIN) (FT)  (CFS)

.00
.03
.00
.00

.00
.00
.01
.06
.00
.00
.00
.00
.00
.0¢
.00
.00
.00
.00
.00
.o
.00
.00

TIME TO
PEAK
(M1Y)

.00
.00
.00
.00

.00
.00
.ae
.05
.00
.00
.00
.00
.00
.00
.00
.ae
.00
.00
.00
.00
.00
.08

VOLUME

(

IN)

.0

n
Ny

.00
.00
.00
.00
.00
.06
.05
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MAXIMUM
CELERITY
(FPS)

.08
.00
.00

Rili]
.00
.00
.08
.08
.08
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00



PLANE! 2.1 1.67 47 §.00 1182 74981 3.46 .22
COLLECTORY A2 1.54 2,49 133.22 11,88 747.98 3.4 .93
MAIN 2.63 1.25 3.94 1066.67 11.83  749.58 3.43 4.87

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0CQCE+0C EXCESS= .1277E+01 QUTFLOW= .1261E+01 BASIN STORAGE= .1138E-01 PERCENT ERROR= 4
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 2.63 1.25 5.00 11.50  750.00 3.42

XKX X%X XXX b2 3] XXX

HYDROGRAPH AT STATION  STUEN

TOTAL RAINFALL = 4.04, TOTAL LOSS = .57, TOTAL EXCESS = 3.47
PEAK FLOW TIME MAXIMUM AVERAGE FLOMW
{CF3) (HR) §-HR 24-HR 12-HR 24.00-HR
12. 12.50 (CF3) 2. 1. 1. 1.
(INCHES) 3.070 3.423 3.423 3.423
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .01 5Q Ml

KKK KKK KKK RKK KKK KKK KKK KKK KKK KXE KKK KKK RRK RKX KKK KKK KKK KKK KKK KKK KKK XXX XX XXX KKK KKK KKK KXKX KKK XXX XXX KKK XX

XK KKKKKKKKK
x X

46 KK * suss x
X ]

XK KKK KK KKK

EXSTG RESID. DEV. EAST OF 75TH, SOUTH OF GROVER
SUBBASIN RUNCFF DATA

48 BA SUBBASIN CHARACTERISTICS
TAREA .08 SUSBASIN AREA

PRECIPITATION DATA

grs STORM 4.04 BASIN TOTAL PRECIPITATION
10 PI INCREMENTAL PRECIP!TATIO;I PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.0c .00 .00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .08 .00 .00 .00 .00 .00
.00 .00 .00 .¢ .00 .00 .0c -0 .00 .00
.00 .00 .00 .00 .0c .00 - .00 .00 - .00 .09
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
‘ .00 .00 .00 .00 .00 .00 .00 -.00 .00 .o
.00 .00 00 .0¢ e .00 .00 L0 .00 .0
.00 .00 .00 .0e .00 .0 .00 .00 .00 .00
.00 .00 .00 01 .08 .00 .01 .00 .06 .05
.06 .06 .06 .05 .08 .06 .06 .06 .09 .08



.00 .00 .01 .00 .06 .08 .00 .00 0 .00
.00 .00 .00 .00 .00 .00 .08 .00 .00 .00
.00 .0¢ .00 .00 .00 .00 .e0 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .06 .00
.00 .00 00 Rl .00 .00 .00 .00 .00 .00
.00 .80 .00 .00 .a8 .00 .00 .00 .00 .00
.08 K .00 .00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 000 00
.00 Nili .00 .00 .00 .00 .00 .00 .00 .00
.00 ,00 .00 .00 .00 .09 .09 .00 .08 .00
.00 .00 .00 .06 .00 .09 .00 .08 .00 .00
.00 .00 .00 .00 .00 .00 .08 .00 .00 .00
.00 .00 .00 .08 .00 .6e .00 R .00 .00
.00 .00 .00 .60 .00 .0¢ .00 .00
43 LS 5CS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNBR 84.00 CURVE NUMSER
RTINP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
50 UK OVERLAND-FLOW ELEMENT NO. 1
L 250. OVERLAND FLOW LENGTH
] .0040 SLOPE
N 170 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUSBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
KINEMATIC WAVE
51 RK MAIN CHANNEL
L 4200, CHANNEL LEMGTH
§ L0050 SLOPE
b] .020  CHAMNNEL ROUGHNESS COSFFICIENT
CA .08 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
W0 32.00 S0TTOM WIDTH OR DIAMETER
I 4.00 SIDE SLOPE
NOXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ _ NO ROUTE UPSTREAM HYDROGRAPH
b3 & 4
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STE
(DT SHOWN IS A MINIMUM)
ELEMENT  ALPHA N 0T X PEAK  TIME TO  VOLUME  MAXIMUM
PEAK CELERITY
(MIN) (FT) (CF3) (MIN) (IN) (FPS)
PLANE? .55 1.67 3.26 41.87  111.76  750.06 2.34 .2
MAIN - R 1.48 3.65 1400.00  106.20  751.13 2.32 §.49

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+Q0 EXCESS= .1050E+02 QUTFLOW= .1071E+02 SASIN STORAGE= .337SE+00 PERCENT ERROR=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN .18 1.48 5.00 105.14  750.00 . 2.31
XX *¥X 20k 0K Xxx
HYOROGRAPH AT STATION Sus3

TOTAL RAINFALL = 4.04, TOTAL LOSS =  1.63, TOTAL EXCESS = 2.41



PEAK FLOA TIME MAXIMUM AVERAGE FLCW
(CF3) (HR) §-HR 24-4R 12-HR 24.00-HR
105. 12.50 {CFS) 19. 5. 5. 5.
{INCHES) 2.108 .31 2.314 2.314
(AC-FT) 9. 10. 10. 10.
CUMULATIVE AREA = .08 SQ MI

KKK KKK XK KKK KKK KKK KKK HKK KKK KRR KKK KKK KKK KKK KKK KKK KKK KKK KKK KX KKK KKK KXK KKK KKK KKK KKK KKK KKK KKK XKK KKK Kk

KELIERORIRKAKK
X *
52 KK * 1200 *
* X
FRRRRRRRRR
COMBINE SU81,2,3 & STUHN @ 1200
54 HC HYDRGGRAPH CCMBINATION
IcoMp 3 NUMBER OF HYDROSRAPHS TO CCMBINE
ok
RRX XK ExK *xx £xX

HYDROGRAPH AT STATION 1200

PEAK FLOW TIME MAXINUM AVERAGE FLOMW
(CF3) (HR) §-HR 24-4R 12-HR 24.50-HR
876. 12.67 (CFS) 138. 38. 38. 8.
(INCHES) 2.078 2.4 2.291 2.291
(AC-FT) 89. 16. 78. 18.
CUMULATIVE AREA = .62 8¢ M1

RREOHKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KX KKK KKK KKK KKK KK KK KKK XXX KKK KKK KKK KKK KKK KKK KKK kkx

HKEKKEKKKKEXKXK
X *

55 KK * 1150 *
X *

RRRRRRKKKIHKRK
ROUTE 1300 TO SELL

"HYDROGRAPH ROUTING DATA

57 RK KINEMATIC WAVE STREAM ROUTING
L 1800. CHANNEL LENGTH
S .0020 sLope
N .013 CHANNEL ROUGHNESS COEFFICIENT
cA .00 CONTRISUTING AREA
SHAPE CIRC CHANNEL SHAPE
%0 §.00 BOTTOM WIDTH OR DIAMETER
z .00 SIDE sSLOPE
NOXMIN 2 MINIMUM NUMBER OF DX INTERVALS

X%
COMPUTED KINEMATIC PARAMETERS



VARIABLE TIME STEP
(DT SHOWN IS A MININUM)

ELEMENT  ALPHA M 07 DX PEAK  TIMETO VCLUME  MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 3.82 1.25 19 §00.00  §74.37  762.08 2.29 12.87

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7558E+02 EXCESS= .C000E+00 CUTFLOM= .7554E+02 SASIN STORAGE= .§279E-01 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 3.82 1.25 §.00 §66.67  765.00 2.28

ok XKk XKk XXX k%X

HYCRCGRAPH AT STATICN 1180

PEAK FLOW TIME MAXIMUM AVERAGE FLCW
(CFS) {HR) 6-HR 24-HR 12-HR 24.00-4R
§67. 12.75 (CF3) 138. 38. 38. 38.
{INCHES) 2.078 2.289 2.288 2.288
(AC-FT) 89. 76. 18. 16.
CUMULATIVE AREA = .62 SQ M

XKK KKK KK KKK XXX XXX KKK XXX KKK XHOK KKK 00K KKK KK KKK XXX RRX KKK KKK KKK KKK KKK KKK XXX KKK XXX KKK KKK KKK KKK KKK KKK kX

XEREXXKIKKEKKKK
X X

58 KK X BELLE *
X X

RXKAKKKKKRKKKKKK

SELL ROAOWAY CRAINAGE FRCM SKUNK CRESK TO 75TH
SUBBASIN RUNOFF DATA

§0 8A SUSBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

9 P8 STORM 4.04 BASIN TOTAL PRECIPITATION

10 91 " [NCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .09 .00 .00
.08 .00 .00 .00 .00 .40 L00 .00 .00 .00
.00 .00 .00 .08 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .08 .00 .00 .00 .00 .00
.00 .08 .00 .00 .08 .80 .00 .08 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 . .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.90 .00 .00 .00 .00 .00 .60 .00 .80 .00
.00 .00 .00 .00 .00 .00 .80 .00 .ee .08
.00 .00 .00 .00 .00 .00 00 .00 .00 i



.00 00 00 01 .00 .00 01 .00 .06 05
05 .08 .06 .05 0§ 06 .08 .06 .05 .08
00 00 01 .00 .00 .00 K .00 .00 .0
.00 .00 .00 .09 0 00 .00 .00 .00 .00
.00 .00 .00 .09 .00 .00 .00 .00 00 .00
.00 .00 .09 .00 .08 00 .00 .00 .90 .00
.00 .00 .00 .80 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .0 .00
00 .00 .00 .00 .00 00 .00 .00 .00 .00
00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 .09 .00 .00 .00
.00 .00 .03 .00 .00 .00 .00 .00
61 LS SCS LOS RATE
STRIL .11 INITIAL AGSTRACTION
CRVNGR 95.00 CURVE NUNBER
RTINP .00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
62 UK OVERLAND-FLOW ELEMENT NO. 1
L 50. OVERLAND FLOW LENGTH
S L0200 SLOPE
N .100 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
KINEMATIC WAVE
63 RK COLLECTOR CHANNEL
L 500. CHANNEL LENGTH
s 0050 SLOPE
N 020 CHANNEL ROUGHNESS COEFFICIENT
cA .00 CONTRIBUTING AREA
SHAPE TRAP  CHANNEL SHAPE
W 50.00 S0TTOM WIOTH OR DIAMETER
4 3.00 SIDE SLOPE
NOXMIN 2 MINIMUM NUMBER OF DX INTERVALS
84 RK MAIN CHANNEL
L 2000. CHANNEL LENGTH
s L0050 SLOPE -
N .013 CHANNEL ROUGHNESS COEFFICIENT
CA .01 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
0 3.00 BOTTOM WIDTH OR DIAMETER
1 .00 SIDE SLOPE
NOXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
*XKX
COMPUTED KINEMATIC PARAMETERS
VARIABLE TINE STEP
(DT SHOWN IS A MINIMUN)
ELEMENT  ALPHA " o7 DX PEAK  TIMETO  VOLUME  MAXIMUM
PEAK CELERITY
(M) (FT)  (CFS)  (MIN) () (FFS)
PLANE! 211 167 A7 10,00 1178 T49.66 3.6 .28
COLLECTORT .54 1.55 219 18667 1175 4811 344 1.3
MAIN 5.5 1.25 1.5 §66.67 1174 7T49.99 343 .20

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1298E+01 QUTFLOW= .1282E+01 BASIN STORAGE= .8083E-02 PERCENT ERROR=



INTERPCLATED TQ SPECIFIED COMPUTATICN INTERVAL

MAIN 5.25 1.25 §.00 11.7¢  750.00 3.43

XKk KKK Xk¥ b2 3] XXX

HYDROGRAPH AT STATION  BELLE

TOTAL RAINFALL =  4.04, TOTAL LOSS = .57, TOTAL EXCESS =  3.47
PEAK FLON  TIME HAXIMUM AVERAGE FLOW
(CF3) (HR) 6-HR 24-4R T2-HR  24.00-HR
2. 12.50 (CFS) 2. 1. 1. 1.
(INCHES)  3.075 3.432 1.432 3.432
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .01 SQ MI

XK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK XkK KK

KXKRLAKIKAKIRK
X x
63 KK * 1100 *
x *
FRREXHRRIKCRK
COMBINE SELLE AND 1100
87 HC HYDROGRAPH COMBINATICN
ICCHe 2 NUMBER OF HYDRCGRAPHS TO COMBINE
XXX
*hk *kk *xK *EX KEX
HYDROGRAPH AT STATION 1100
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CF3) (HR) 8-HR 24-4R 12-4R 24.00-HR
§70. 12.75 (CFS) 140. 39. 8. 39.
( INCHES) 2.083 2.302 2.302 2.302
(AC-FT) 0. 11. 7. 7.

CUMULATIVE AREA = .63 SO MI

KIOK KKK KRK KKK KKK KKK XKK KKK KKK HKK EXX XKK KKK KKK KKE KKK KKK KKK KKK KKK KKK KKK KKK KKK KXX KKK KKK KKK KKK OKEXK KKK KRR Kk«

KRERRKKKKKKKRKK
X X

88 KK X 1000 *
X X

KERRKIRORERK
78TH AVE QUTFALL

HYDROGRAPH ROUTING DATA

AN A HPUPAUATYA 11avim ATARIM AALTILA



1 Xn NINZMALIL MAVE J1REAM XUV LNG

L 900. CHANNEL LENGTH
S .0030 SLOPE
N 013 CHANNEL RCUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
#0 §.00 BOTTOM WIDTH OR DIAMETER
4 .00 SIDE SLOPE
NOXMIN 2 MINIMUM NUMBER OF DX INTERVALS

x5
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT  ALPHA M or OX PEAK  TIMETO VOLUME  MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

MAIN 4.57 1.25 .34 300.00  689.80  765.38 2.30 15.48

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7681E+02 EXCESS= .0000E+QQ CUTFLCW= .7679E+02 BASIN STORAGE= .2639E-01 PERCENT ERROR=

INTERPQLATED TQ SPECIFIED COMPUTATION INTERVAL

MAIN 4.57 1.28 5.00 §69.53  765.00 2.30

*XK XXX XX XXk . xxx

HYORCGRAPH AT STATION 1002

PEAK FLOW TIME MAXTMUM AVERAGE FLOW
(CFS) (HR) §-HR 28-HR 12-HR 24.00-RR
§70. 12.7% {CFS) 140. - 38, 39. 3i.
(INCHES) 2.084 2.302 2.302 2.302
(AC-FT) 10. S 7. 1.
CUMULATIVE AREA = .63 SQ MI



CPERATICN

HYDROGRAPH AT

ROUTED T0O

HYDROGRAPH AT

RCUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDRCGRAPH AT

3 COMBINED AT

ROUTED 10

HYDROGRAPH AT

2 COMBINED AT

RCUTED TO

STATION

sugt

1350

sug2

1385

1300

1250

STJHN

sugs

1200

1158

BELLE

1100

1008

PEAK
FLGW

308.

303.

283.

279.

582.

§77.

108.

676.

§67.

§70.

§70.

FLOW IN CUSIC FEET PER SETOND
TIME IN HOURS, AREA IN SGUARE MI

TIME CF

PEAK

12.58

12.87

12.687

12.67

12.67

12.75

12.50

12.50

12.67

12.75

12.50

12.78

12,75

RUNCFT SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD
T2-H0UR

§-HOUR
5.
88.
60.
60.

118.

118.

140.

140.

24-HOUR

15.

38.

8.

3.

3.

LES

18.

16.

17.

17.

32.

32.

38.

38.

8ASIN
AREA

.26

.26

27

27

.53

.01

.08

.62

.62

.01

.63

.63

MAXIMUM
STAGE

TIME OF
MAX STAGE



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLCW IS DIRECT RUNCFF WITHQUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

ISTAQ  ELEMENT o7 PEAK  TIME TO VOLUME or PEAK  TIME TO
PEAK PEAK

(MIN) (CFS) {MIN) (IN) (HIN) (CFS) (MIN)

SUBT MANE 1.30  309.26  756.95 2.28 §.00 306.08  753.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= _00C0E+00 EXCESS= .3335E+02 QUTFLOW= .3173E+02 BASIN STORAGE=

1350 MANE 2.31 304.81  761.

—_—

4 2.2 §.00 302.83  760.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3170E+02 EXCESS= .0000E+00 OUTFLOW= .3148E+02 BASIN STORAGE=
SUB2 MANE 1.87  283.712  7182.10 2.28 5.00 282.66  760.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .000CE+(0 EXCESS= .3465E+02 GUTFLCW= .3278E+(02 BASIN STORAGE=
1355 MANE JBT 0 282.31 0 18112 . §.00 278.80  760.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3276E+02 EXCESS= .0000E+00 CUTFLOW= .3275E+02 BASIN STORAGE=
1250 MANE 42 581.42  760.83 ? 2.1 5.00 577.23  785.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .§422E+02 EXCESS= .00QQE+00 QUTFLOW= .6420E+02 BASIN STORAGE=
STIHEN  MANE 3.94 11.53  749.68 3.43 5.00 11.50  75C.00

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .0000E+00 EXCESS= .1277E+01 OUTFLOQ; .1261E+01 BASIN STORAGE=

SUB3 MANE 3.68  105.20 781,

—
]

3 .32 5.00  105.14  780.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1050E+02 CUTFLOW= .1011E+02 BASIN STORAGE=
1150 MANE 79 674.37  762.06 .2 5.00 556.67 165.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7558E+02 EXCESS= .0000E+00 CUTFLOW= .7554E+02 BASIN STORAGE=

BELLE MaNE 1.52 .74 T49.99 3.43 5.00 11.74  750.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0Q00E+00 EXCESS= .1296E+01 CUTFLOW=".1282E+01 BASIN STORAGE=

1000 MANE .34 §69.90c  765.38 2.30 5.00 669.53  765.00

VOLUME

(%)

2.29

A006E+00 PERCENT ERROR=

.27

.1T79E+00 PERCENT ERROR=

2.28

4397e+00 PERCENT ERROR=

2.21

.1427E-01 PERCENT ERROR=

2.21

.2469E-01 PERCENT ERROR=

3.42

.1138E-01 PERCENT ERROR=

2.3

.3375E+00 PERCENT ERROR=

2.29

.6279E-01 PERCENT ERROR=

3.43

.8083E-02 PERCENT ERROR=

2.30



CONTINUITY SUMMARY (AC-FT) - INFLOW= .7681E+02 EXCESS= .0000E+Q0 QUTFLCH= .T679E+(C2 BASIN STORAGE= .2638E-01 PERCENT ERROR=

0K NORMAL END QOF HEC-1 okx
Elapsed Time - 00:00:32.13  (32.13 Seconds)
NORMAL END OF HEC-1

.0



HECT S/N: HMVersion: 6.00  Data File: £2.HCY

SRR KKK KRR KK KR SKOK K KKK XK KK KKK K KX KKK *X *****#***x**********X*****%XX*X**X***
* x X X
X FLOOD HYDRCGRAPH PACKAGE (HEC-1) X * .5, ARMY CORPS OF ENGINEERS *
* SEPTEMBER 1990 X *  HYDROLOGIC ENGINEERING CENTER X
* VERSION 4.0 * * §09 SECOND STREET *
* * ¥ DAVIS, CALIFORNIA 95618 *
X RUN DATE 05/08/1991 TIME 14:01.24 * (916) 756-1104 X
x x x *
KKK KKK KKK E KKK KK KK KK KKK KA K KKK KR KKK KKK K KKK KIORKKIORNK KKK KA MR KKK KKK KKK KHKK K

X X XXXXXXX XKXXX

X X X X % X
X X X X

XXXXXXX  XXXX X XXXXX
X X X X

X X X X X

X

X XXX XXX X

> DK > X XK >

>x<
>

...........................................
...........................................

...........................................
...........................................

Full Microcomputer Implementaticn
by
Haestad Methads, Inc.

37 Brookside Road * Waterbury, Connecticut 08708 * (203) 753-1656

THIS PRCGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNGWN AS HEC! (JAN 73), HEC1GS, HEC108, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITICN OF ~AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS CATED 28 SEP 81. THIS IS THE FORTRANT? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, 0SS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATICN

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




LINE

~3 n ON & D N —

10
11
12
13
14
15
16
17
18
19

20
21
22
23
2
25
26
21

28
2

kH]
kg
2

3
34
35
36
37
38
39

40
41
42
43
44
45
48

HEC-1 INPUT

I0....... oo, 2evin.. kR L., Sevienns foeennn [P 8....... 9...... 10
10 QUTFALL @ GRADE SEP. STRUCTURE

I0 PEAK Q INCLUDES WESTCOR MALL

10 100 YR, 25-YR, & 10 YR 2-HR Storm Distrib.

0 FCO 2-HR DISTRIS.

IT 5 289

I0 5

JR PREC 1.0 182 610

KK NWMaALL

KM NW MALL drainage

IN 5

P8 2.82

PC .5 1.3 2.0 2.9 3.7 5 1.5 1 16 23
PC 32 45 64 73.3 80.3 85.3° 8.8 91.3 937 957
PC 97.2  98.4  99.3 100 '
BA  .106

LS .15 95 .25 91

UK 250 .015¢C A1 30 6

UK 400 .0060 A7 70 §

RK 4400 .003 013 106 CIRC 4.5 NO §
KK NEMALL

KM NE MALL drainage

BA .188

LS 15 95 25 91

UK 250 .0150 A7 30

UK 400 .0060 A7 70

RK 860 .0082 A1 .038  CIRC 3.5

RK 2400 .0055 013 .188  CIRC ] NO

KK 1480

HC 2

KK 1255

K route 1400 to 1200

RK 500 .00t .03 CIRC §.5

KK T9N

KM Roadway drainage - 79th Ave north of B8ell

BA  .0184

LS 35

UK 35 .02 i 100

RK 500 .002 017 L002  TRAP 7 3

RK 5700 .0045  .013 .0184  CIRC 2.5 NO

KK BELLW

KM Roadway Drainage - 8ell west of grade seperation structure
BA  .00M1

LS 95

UK 55 .02 .10 100

RK 600 .003 017 .04 TRAP 50 3

RK 1300 .0016 013 .00m CIRC 2.3 NO

PAGE

1



LINE

47
48

49
50
51

52
83
54
55

56

57
58

59
80

61
62
83

64
85
86
§7
&8
89
70

n
72
73
It
78
8

L
8
79

80
81
82
83

I0....... Tooaeee. 2. E PN . S Severns TR Toeernnn 8....... 9. 10
KK 1309

HC 2

KK 1250

kM route 1300 to 1200

RK 500 .0015  .013 CIRC 3

KK  BELLC

ki Roadway Drainage - 8eil sast of grade seperation structurs
BA  .0082

Ls 85

UK 55 .02 A 100

RK 700 .003 .17 .0028  TRAP 50 3

RK 2100 .0030  .013  .0083 CIRC 2.5 NG
KK 1200 .

HC 3

KK 1150

KM route 1200 to 1100

RK 1250 .003  .013 CIRC 7

KK PWRCTR

Kn Paower Center Shapping

BA  .057

Ls .15 95 .25 91

UK 250 .0180 A7 30

UK 400 0080 A7 7t

RK 2080 .00t  .0%'3  .057 CIRC 4 NO
KK PARADS

KM Roadway Orainage frem Paradise Lane

84 .003

LS 85

UK 40 .02 .10 100

RK 1C0  .005  .013  .003  CIRC 2.5 NC
KK 1100

KM combine 1200 w/ PWRCTR & PARADS

HC 3

KK 1000

KM Route to Qutfall

RK 1850  .003  .013 CIRC l

1z

HEC-1 INOUT

PAGE 2



HECT S/N: HMVersion: §.00  Data File: £2.HO?

KRR KKK IAORRIIRIRKE KKK KAOKHKIKKRK KA KRKKK

FLOCO HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990
VERSION 4.0

H M W M

RUN DATE 05/08/1991 TIME 14:01:28 *
X

HEKEKEKKKKAAKEEK KKK IKIKRKK KKK AKKL KKK KKK

M K ¥ MW M WK

QUTFALL @ GRADE SEP. STRUCTURE
PEAK Q INCLUDES WESTCGR MALL

. 100 YR, 25-YR, & 10 YR 2-HR Storm Distrib.

§ 10 OUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT 0

QSCAL 0.

I HYDROGRAPH TIME DATA

NMIN 5

IDATE 10

ITINE 0000

NO 289

NDOATE 20

NOTIME 0000

[CENT 18

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

FCO 2-HR DISTRIS.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORCINATES
ENDING DATE

ENDING TIME

CENTURY MARK

.08 HOURS
24.00 HOURS

SQUARE MILES

PRECIPITATICN DEPTH  INCHES

LENGTH, ELEVATION FEET

LOW - GUBLC FEET PER SECONG
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE 0OEGREES FAHRENHEIT
JP MULTI-PLAN OPTICN
NPLAN 1 NUMBER CF PLANS
JR MULTI-RATIO OPTION

RATIOS OF PRECIPITATION

1.00 .76

.61

KRRRRROKKERRRI R OR AT EA LI LN
U.S. ARMY CORPS OF ENGINEZRS
HYDROLCGIC ENGINEERING CENTER
§09 SECOND STREET
DAVIS, CALIFORNIA 95616
(918) 756-1104

K W M W M W

* MK K M »* M

RKKXKKAKIOK KK AR KA KKK A A IRA AR KA KK K




PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONGMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECCND, AREA IN SCUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATICN STATICN AREA  PLAN RATIQ 1 RATIC 2 RATIO 3
1.30 .76 .61

HYDROGRAPH AT NWMALL 1 1 FLOW 187. 9. 84.
TIME 1.28 1.28 1.28

HYDRCGRAPH AT NEMALL .18 1 _FLOW 277, 187. 107,
TIME 1.17 1.17 1.25

2 COMBINED AT 1400 .28 1 FLOW 432. 239, 188.
TIME .17 1.25 1.28

RCUTED TO 1252 .29 1 FLOW 432. 259. 165.
TIME 1.28 1.25 1.25

HYDRCGRAPH AT TN .02 1 FLOW 49. 3. 26.
TIME 1.08 1.1 1.17

HYDRCGRAPH AT BELL) .01 1 FLOW 22. 1§. 2.
TIME 1.08 1.08 1.08

2 CCMBINED AT 1300 .03 1 FLOW 1. 44. 3.
TIME 1.08 1.08 .17

RCUTED TO 1288 .03 1 FLOW 88. 45. 35.
TIME 1.08 1.17 1.17

HYDROGRAPH AT BELLC 01 1 FLOW 25. 18. 13.
TIME 1.08 1.68 1.08

3 CCMBINED AT 1200 ki 1 FLCW §10. 312. 208,
TIME 1.17 1.17 1.25

RCUTED T0O 1150 K 1 FLCH 501, 308. 204.
TIME 1.7 1.2% 1.23

HYDRCGRAPH AT PWRCTR .06 1 FLCW 8é. §0. 32.
TIME 1.25 1.25 1.5

HYDROGRAPH AT PARADS .00 1 FLOW 11. 8. §.
TIME 1.00 1.00 1.00

3 COMBINED AT 1100 .39 1 FLCW 590. 361, 238.
TIME 1.17 1.28 1.25

ROUTED TO 1000 .38 1 FLCW 588. 359. 232.
TIME 1.28 1.25 1.33



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNCFF WITHOUT BASE FLOW)
INTERPOLATED TO
CCMPUTATION INTERVAL
ISTAQ  ELEMENT 0T PEAK  TIME TC VOLUME o7 PEAK  TIME T0
PEAK PEAK

(MIN) (CFS) (MI) (IN) (MIN) (CFS) (MIN)
FOR PLAN = 1 RATIO= 1.00
NWMALL MANE .14 157,09 .9 1.98 5.00  156.64 15.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .000Q0E+00 EXCESS= .1113E+02 QUTFLOW= .1105E+02 BASIN STORASE=

FCR PLAN = 1 RATIO= 1.00
NWMALL  MANE - 157.00 72.91 1.95 5.00  156.64 75.00

CONTINUITY SUMMARY (AC-FT) - [NFLOW= .0C0OE+0Q EXCES3= .1113E+02 QUTFLGW= .1105E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .76
NWMALL  MANE 1.21 34.01 75.07 1.2 5.00 94.00 75.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .7624E+01 QUTFLOW= .7553€+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .61
NWMALL  MANE 1.3 60.47 16.88 .96 5.00 60.2¢ 75.00

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .00C0E+00 EXCESS= .S472E+01 CUTFLOW= .5415E+01 BASIN STORAGE=

FOR PLAN =1 RATIO= 1.00
NEMALL MANE 94 217.43 10.90 1.98 §.00 2717.20 70.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00COE+00 EXCESS= .1973E+02 QUTFLOW= .1956E+02 SASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
NEMALL MANE 94 217,43 78.90 1.98 §.00 277.20 70.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1973E+02 CUTFLOW= .1956E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .76
NEMALL MANE .93 168.0¢ .28 1.34 5.00  167.36 70.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00Q0E+00 EXCESS= .1352E+02 QUTFLOW= .1340E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .6!
NEMALL  MANE 1.05  107.46 14.87 .96 §.00  107.39 15.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .9706E+01 QUTFLOW= .9599E+01 BASIN STORAGE=

VOLUME
(IN)
1.95

.9549E-02 PERCENT ERROR=

1.95

.9549E-02 PERCENT ERROR=

1.34

.8837E-02 PERCENT ERRCR=

.98

.9168E-G2 PERCENT ERROR=

1.95

.3437E-02 PERCENT ERROR=

1.98

.3437E-02 PERCENT ERROR=

1.34

.3250E-02 PERCENT ERROR=

.96

.3483E-02 PERCENT ERROR=

@

7=y

o



FOR PLAN =1 RATIC= 1.00
1255  MANE 40

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3061E+02 EXCESS=

FOR PLAN = 1 RATIO= .78
1255 MANE .47

CONTINUITY SUMMARY (AC-FT) - INFLCW= .2095E+02 EXCESS=

FOR PLAN = 1 RATIO= .61
1255  MANE .46

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1503£+02 EXCESS=

FOR PLAN = 1 RATIO= 1.00

TN MANE 3.22 §1.48 87.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+C0 EXCESS=

FOR PLAN =1 RATIO= 1.00

TN MANE 3.22 51.48 §7.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+(0C EXCESS=

FOR PLAN = 1 RATIO= .78

TN MANE 3.52 35.95 88.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+(Q0 EXCESS=

FOR PLAN = 1 RATIO= .51

T8N MANE .13 26.02 1.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS=

FOR PLAN =1 RATIC= 1.00

BELLW MANE 1.38 23.44 83.

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS=

FOR PLAN = 1 RATIO= 1.00

BELLW MANE 1.38 23.44 63.

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .8610£+00 QUTFLOW= .

FOR PLAN = 1 RATIO= .7§

BELLW MANE 1.43 15.42 64.

432.00 7.

258.89 75.26 1.

1§7.37 18.

87 1.95 5.

.000CE+00 CUTFLOW=

LD
=
o

.000SE+00 QUTFLOW= .

00 .95 5.

.0000E+00 QUTFLOW= .

01 2.1

on

.2231E+01 QUTFLOW= |

01 2.21 5.

.2231E+01 QUTFLCH= .

0§ 1.82 3.

.1535E+01 QUTFLOW=

3§ 1.21 5.

.1195E+01 QUTFLOW= .

08 .21

won

.861CE+00 QUTFLOW= .

08 .

o

47 1.62 5.

00 431,84 15.00

.3061E+02 BASIN STORAGE=

00 258.78 78.00

2093E+02 BASIN STORAGE=

00  166.13 15.00

1503E+02 BASIN STORAGE=

.00 48.27 §5.00

2225E+01 BASIN STORAGE=

a0 48.27 65.00

2225E+01 BASIN STORAGE=

00 34.36 70.43¢

.1588E+01 BASIN STORAGE=

i 25.96 10.00

1190E+01 BASIN STORAGE=

.00 21.93 §5.00

8503E+00 BASIN STORAGE=

.00 21.93 §5.00

8503E+00 BASIN STORAGE= .

00 16.08 §5.00

1.95

.1457E-03 PERCENT ERROR=

1.34

.1370E-03 PERCENT ERROR=

.96

.1359E-03 PERCENT ERROR=

2.27

.5281E-04 PERCENT ERROR=

2.21

.5281E-04 PERCENT ERROR=

1.62

.5465E-04 PERCENT ERROR=

1.21

.4381E~04 PERCENT ERROR=

2.27

.1778E-04 PERCENT ERROR=

2.21

1778E-04 PERCENT ERROR=

1.62

(3%



CONTINUITY SUMMARY (AC-FT) - INFLOW= .0COCE+C0 EXCESS= .6153E+00 CUTFLCW= ,6144E+00 BASIN STORAGE=

FOR PLAN = 1 RATIC= .61

BELLW MANE 1.43 12.04 §4.28 1.2 5.00 11.95 §5.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0Q00E+00 EXCESS= .4612E+00 CUTFLOW= .4593E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
1250 MANE .48 70.87 85.92 2.27 5.00 68.31 65.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3088E+01 CXCESS= .0000E+00 CUTFLOW= .3089E+01 BASIN STORAGE=

FOR PLAN =1 RATIO= .7%
1250 MANE .60 48.51 §6.39 1.62 5.00 46.39 10.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2208E+01 EXCESS= .00COE+00 QUTFLCW= ,2206E+01 SASIN STORAGE=

FOR PLAN = 1 RATIO= .§1
1250 MANE .58 35.07 70.87 1.21 5.00 34.89 70.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1649E+(1 EXCESS= .00CCE+09 CUTFLOW= .1650E+01 BASIN STORAGE=

FOR PLAN = 1 RATIC= 1.00
BELLC MANE 1.58

25.37 83.85 2.27 5.00 25.15 §5.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1007E+01 CUTFLCW= .1006E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
BELLC MANE 1.58 25.37 §3.85 .21 5.00 25.15 §5.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .Q0Q0E+@0 EXCESS= .1007E+01 QUTFLOW= .1006E+0% BASIN STORAGE=

FOR PLAN = 1 RATIO= .76
BELLC MANE 1.87 17,71 64.73 1.62 5.00 17.78 85.0¢

CONTINUITY SUMMARY (AC-FT) - INFLGW= .0000E+Q0 EXCESS= .7193E+00 QUTFLCW= .7170E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .61
BELLC MANE 1.83 12.97 §7.38 1.2 5.00 12.82 §5.00

CONTINUITY SUMMARY (AC-FT} - INFLOW= .0000E+00 EXCESS= .5391E+C0 QUTFLOW= .5367E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00

1180 MANE .63 508.34 71.39 1.99° 5.00. 501.48 70.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,3473E+02 EXCESS= .0000E+0C CUTFLOW= .3474E+02 BASIN STORAGE=

i

-1486E-04 PERCENT ERROR=

1.2

-1677E-04 PERCENT ERROR=

2.28

.1533E-05 PERCENT ERROR=

1.83

.1576E-05 PERCENT ERROR=

1.22

.1583E-05 PERCENT ERROR=

.27

.2502E-04 PERCENT ERROR=

2.21

.2502E-G4 PERCENT ERROR=

1.82

.2211E-04 PERCENT ERROR=

1.21

.2787E-04 PERCENT ERROR= -

1.99°

.2354E-03 PERCENT ERROR=

o



FCR PLAN =1 RATIO= .78
1150 MANE .52 311,68 .12 1.37 5.00  308.53 15.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2390E+02 EXCESS= .0000E+00 CUTFLOW= .2390E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .51
1150 MANE .60 204.96 16.27 .49 5.00 203.54 75.00

CONTINUITY SUMMARY (AC-FT) - INFLCW= .1723E+02 EXCESS= .000CE+00 CUTFLOW= .1724E+02 BASIN STORAGE=

FOR PLAN =1 RATIO= 1.00
PWRCTR  MANE 1.84 83.89 71.83 1.9§ 5.00 83.61 15.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+BC EXCESS= .5983E+01 QUTFLOW= .5932E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00

PHRCTR  MANE 1.84 83.89 71.83 1.95 5.00 83.61 15.00

CONTINUITY SUMMARY (AC-FT} - INFLCW= .CCOQE+00 EXCESS= .5983E+01 QUTFLOW= .5932E+01 BASIN STORAGE=

FOR PLAN = 1 RATIC= .7

PWRCTR  MANE 1.96 59.53 73.93 1.3 5.00 §¢.27 18.

on
(=]
=]

CONTINUITY SUMMARY (AC-FT) - INFLOW= .CCQQE+00 EXCESS= .4100E+Q7 QUTFLCW= .4063E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .§1
PWRCTR  MANE 2.08 32.27 16.11 .96 §.00 32.22 75.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .2943E+01 QUTFLOW= .2912E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
PARADS MANE .13 11.44 50.03 .21 5.00 11.43 50.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .3633€+00 GUTFLCW= .3635E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
PARADS MANE - .13 11.44 §0.03 2.21 5.00 11.43 §0.0¢0

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00Q0E+00 EXCESS= .3633E+00 QUTFLOW= .3635E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .7§
PARADS MANE .90 8.26 60.40 1.82 5.00 8.11 60.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .000CE+60 EXCESS= .2600E2+00 CUTFLOW= .2597E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .§1

1.37

.2268E-03 PERCENT ERROR=

.99

.2190E-03 PERCENT ERROR=

1.95

.4782E-02 PERCENT ERROR=

1.95

.4782E-02 PERCENT ERROR=

1.34

.4628E-02 PERCENT ERROR=

.96

.4898E-02 PERCENT ERROR=

2.29

.1873E-05 PERCENT ERROR=

2.28

.1873E-05 PERCENT ERROR=

1.83.

.2039E-05 PERCENT ERROR=



PARAUS  MANE .94 §.20 6C.80 1.22 5.00 §.12 §0.0¢0 1.22
CONTINUITY SUMMARY (AC-FT) - INFLOW= .00CCE+00 EXCESS= .1949E+00 CUTFLOW= .1948E+(G0 BASIN STORASE= .2180E-05 PERCENT ERROR=

FOR PLAN = 1 RATIO= 1.00
1000 MANE .67 589.10 11.78 1.99 5.00 586.12 15.00 1.99

CONTINUITY SUMMARY (AC-FT) - INFLCW= .4107£+02 EXCESS= .000CE+CO CUTFLOW= .4109E+02 BASIN STGRAGE= .4038E-03 PERCENT ERROR=

FOR PLAN = 1 RATIO= .76
1000 MANE T ) R 76.50 1.37 5.00  359.42 75.00 1.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2825E+02 EXCESS= .0000E+(0 QUTFLOW= .2825E+02 BASIN STORAGE= .3888E-03 PERCENT ERROR=

FOR PLAN = 1 RATIO= .§1
1800 MANE 43 32 78.74 .98 §.00 232.08 80.00 .99

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2038E+02 EXCESS= .000CE+00 CUTFLOW= .2036E+02 BASIN STORAGE= .3758E-03 PERCENT ERROR=

*x NORMAL END OF HEC-1 ¥*x
Elapsed Time - 00:01:25.73  (85.73 Seconds)
NORMAL END OF HEC-1



HECT S/N: HWVersion: §.00  Data File: t24.hg!

KRR RR IR IR RRKX TR KRR E IR R AR RR KRR KA
* X X B
% FLOOD HYDROGRAPH PACKAGE (HEC-1) X U.5. ARMY CORPS OF ENGINEERS >
x SEPTEMBER 1990 * *  HYDROLOGIC ENGINEERING CENTER  *
x VERSIQN .0 x * 509 SECON STREET .
x * * DAVIS, CALIFORNIA 95516 *
* RUN DATE 05/08/1991 TIME 14.02:53 * x (918) 756-1104 >
* X * v
RRKAH K KRR KK KK K K KN K KK KKK KKK K KKK KKKK K KRR AKX KK KKK KKKKKIKK KKK KKK K FKK KK KK X >

X X XXXXXXK XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXX X
X X X X X
X X X X X X
X X XXXXKXX XXXXX XXX

...........................................
...........................................

...........................................
...........................................

Full Microccmouter Implementation

by
Haestad Methoos, Inc.

37 Brookside Road * Waterbury, Connecticut 08708 * (203) 755-1685

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNGWN AS HEC! (JAN 73}, HECIGS, HECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANTT VERSICN
NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATICN INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE_DIFFERENCE ALGGRITHM



LINE

-~ N N DD -

10
1"
12
13
14
15
18
17
18
18
20

4

22

23
i3
25
26
27
28
29
30

A
2

33
3
35

36
37
38
39
40
4
42

43
44
45
48
47
48
49

ID....... | P 2evinnl 2. L B §eennn, Boeennn. Tovennn, : FU 9..
1D QUTFALL @ GRADE SEP. STRUCTURE

0 PEAK Q INCLUDES WESTCOR MALL

0 100 YR, 25 YR, & 10 YR 24-HR Storm Distrib.

10 COP 24-HR DISTRIB.(IN=30)

I7 ] 289

I0 5

JR O PREC 1.0 .17 62§

KK NWMALL

KM NW MALL drainage

IN 3

P8 4.04

PI 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 0.5
Pl 0.4 0.4 0.5 0.4 0.5 0.4 0.4 0.5 0.4
Pl 0.4 0.5 0.4 0.5 1.3 1.4 1.3 2.0 3.0
Pl 33.0 3.0 2.0 1.3 1.4 1.3 0.4 0.4 0.5
PI 0.5 0.5 0.4 0.3 0.4 8.4 0.5 0.4 0.5
PI 0.5 0.4 0.4 0.5 0.0 0.0 0.0 ¢.2 0.0
B 108

LS 8 95 .25 Ci

Ux 25¢  .0150 A1 30

UK 400 .0080 A1 70,

RK 4400  .003  .013  .108  CIRC 4.5 NO

KK NEMALL

KM NE MALL drainage

BA .188

LS .15 95 .25 CH

UK 250 L0150 A7 30

UK 400 0080 A7 70

RK 860 .0082 .13 .927  CIRC 3.5

RK 2400 .0055  .013  .188  CIRC § NO

KK 1400

HC 2

KK 1258

KM routa 1400 %o 1200

RK 500 001 013 CIRC §.5

KK T8

KM Roadway drainage - 73th Ave north of Bell

BA  .0184

LS 95

UK .35 02 10 100

RK 500  .003 017 . .002  TRAP 70 3

RK 5700 .004§  .C13 .0184  CIRC 2.5 NO

KK  BELLW

KM Roadway Draianage - Bell west of grade seperation structure
gA  .0071

s - 95

UK 55 .02 10 100

RK 600  .003  .017T  .004  TRAP 50 3

RK 1300 .00%6  .013 .0071  CIRC 2.5 NC

HEC-1 INPUT

PAGE 1
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LINE

59
51

52
53
54

55
56
57
58
59
8¢
61

64
65
86

87
§8
89

a
u

h
72
73

'
15
76
7
18
79

80
81
82

83
84
85
86

HEC-1 INPUT

[C....... Tovrines 2.0, 3. booe.... §eeennn TP Toeeennn 8....... 9. 10
KK 1300

HC 2

KK 1250

KM route 1300 to 1200

RK 500 .00%  .013 CIRC 3

KK  BELLC

KM Roadway Orainage - Bell east of grade saperation structure
BA  .0083

LS 95

UK 55 .02 A 100

RK 700 .003 01T .0028  TRAP 50 3

RK 2100 .0030  .013  .0083  CIRC 2.5 No
KK 1200

HC 3

KK 1150

KM route 1200 to 1100

RK 1250 .03 .013 CIRC 7

KK PWRCTR

KM Power Center Shopping

BA  .057

LS .15 85 .25 91

UK 250 .0180 A7 3

UK 400 .0050 7 70

RK 2000 .oct  .013  .057  CIRC 4 NO
KK PARADS

KM Roadway Drafnage from Paradise Lane

BA  .003

LS 85

UK 40 .02 .10 100

RK 100 .05  .013  .003  CIRC 2.5 NO
Kk 1100

KM combine 1200 w/ PWRCTR & PARADS

HC 3

KK 1000

KM Route to Outfall

RK  185¢  .003  .013 CIRC 7

I
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HEC1 S/N: HWersion: §.00  Data File: t24.hc!

RREKEK KKK KKK KKK KKK KKK AR KKK KKKARKKKIXK

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990
YERSION 4.0

N R I ]
W W M M W

¥ RUN DATE 05/08/1991 TIME 14:02.53 *
* x

RRIKKKIKKIKKKKACK XKL AKX KKAKAKAK KK

QUTFALL @ GRADE SEP. STRUCTURE
PEAK Q INCLUDES WESTCOR MALL

100 YR, 25 YR, & 10 YR 24-HR Storm Distrib.

§ 10 QUTPUT CONTROL VARIABLES

IPRNT §

IPLOT 0

QsCAL 0.

IT HYDROGRAPH TIME DATA

NMIN 5

IDATE 10

ITIME 0009

NO 289

NDOATE 2 0

NDTIME 0000

ICENT 18

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

COP 24-HR DISTRIB.(IN=30)

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH QRDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

.08 HCURS
24.00 HOURS

SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATICN FEET

FLOW CUSIC FEET PER SECCND
STCRAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE . DEGREES FAHRENHEIT
JP MULTI-PLAN OPTICN
NPLAN 1 NUMBER QF PLANS
JR MULTI-RATIO OPTICN

RATIOS OF PRECIPITATION

1.00 1

.63

KEKKHKKKKKIKKKKKIRKKK K KKK KKK KKAKKKKKKKKx
U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECCND STREET
DAVIS, CALIFORNIA 95616
(916) 755-1104

W W W W K XK. W
» o H

L

KAAHKHIOKIIOKRKKKRK IR KA KKK RARK KK KKK F K KX



PEAX FLOW AND STAGE (END-OF-PERIQD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONGMIC CO“PUTA S
FLOWS IN CUBIC FEET PER SECONO, AREA IN SQUARE MILES
TIME TO PEAX IN HOURS

RATIOS APPLIED TQ PRECIPITATICN

QOPERATION STATION AREA  PLAN RATIO 1 RATIO 2 RATIO 3
: 1.00 n .63

HYORCGRAPH AT NWMALL N 1 FLOW 172. 126. 96.
TIME 15.50  15.50  15.50

HYDRCGRAPH AT  NEMALL .18 1 FLOW 306. 227. 113.
TIME ~15.50 15.50 15.83

2 COMBINED AT 1400 .29 1 FLOW 478. 383. 288.
TIME 15.50 15.50  15.50

ROUTED TO 1255 .28 1 FLOW 478. 352. 288.
TIME 15.50  15.50  15.50

HYDRCGRAPH AT 79N .02 1 FLOW 2. 2. 13.
TINE 15.80 15,50 15.50

HYORCGRAPH AT BELLH .01 1 FLOW 12. 9. 1.
TINE 15.50  15.5¢  15.3¢

2 COMBINED AT 1300 .83 1 FLOW 4. 3. 21.
TIME 15.5¢  15.50  15.30

ROUTED TO 1250 .03 1 FLOW 44. 33. 21.
TIME 15.50  15.80  15.50

HYDRCGRAPH AT BELLC .01 1 FLOW 14. 1. 9.
TIME 15.50  15.50  15.50

3 COMBINED AT 1200 .33 1 FLOW 536. 396. 02.
TIME 15.50  15.50  15.50

RCUTED TO 1150 .33 1 FLOW §36. 395. 298.
TIME 15.50  15.5¢  15.50

HYDRCGRAPH AT PWRCTR .06 1 FLOW 93. §8. 52.
TIME 1§.50  15.50  15.50

HYDROGRAPH AT PARAQS .00 1 FLOW 5. 4. 3.
TIME 15.42  15.42  15.42

3 COMBINED AT 1100 .39 1 FLOW 633. 467. 353.
TIME 15.50"  15.50  15.50

ROUTED TO 1000 .38 1 FLCW §32. 453. 347,
TINE 15.50  15.50  15.50




SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNGFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

ISTAQ  ELEMENT o7 PEAK  TIME 7O VOLUME or PEAK  TIME TO
PEAK PEAK

(MIN) (CFS) (MIN) {IN) (MIN) (CFS) {(MIN)
FCR PLAN = 1 RATIO= 1.00
NWMALL  MANE 2.0 1241 8.9t 3.08 5.00 172,04 930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1770€+02 CUTFLOW= .1730£+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
NWMALL  MANE . S0 1masr 1.9 3.06 §.00 172.04  939.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .000CE+00 EXCESS= .1770E+02 CUTFLOW= .1730£+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .77
NWMALL  MANE 2,21 126.47  §28.90 2.18 5.00 126.43  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1272E+02 CUTFLOW= .1236E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .63
NAMALL MANE 2.38 85.63  932.20 1.85 5.00 95.65  930.00

“CONTINUITY SUMMARY (AC-FT) - INFLCW= .00COE+Q0 EXCESS= .9593C+01 QUTFLOW= .9303E+Q1 BASIN STORAGE=

FOR PLAN = 1 RATIC= 1.00
NEMALL MANE .89 307.47  928.88 3.06 5.0 306.26  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+0Q0 EXCESS= .31405+02 CUTFLOW= .3063E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
NEMALL MANE .89 307.47  928.88 3.06 §.00 306.26  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .31408+02 QUTFLOW= .3069E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .77
NEMALL MANE 96 227.07  930.27 2.19 5.00 226.89  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0000E+00 EXCESS= .2256E+02 QUTFLOW= .2192E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= (63
NEMALL MANE 87 17318 930.87 1.65 5.00 172.79  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1701E+02 QUTFLOW= .1651E+02 BASIN STORAGE=

VOLUME

(IN)

3.08

.3T19E+00 PERCENT ERROR=

3.08

.3718E+00 PERCENT ERROR=

2.18

.3270E+00 PERCENT ERROR=

.2640E+00 PERCENT ERROR=

3.07

. 1078E+00 PERCENT ERROR=

3.07

.1076E+00 PERCENT ERROR=

2.19

.1028E+00 PERCINT ERROR=

1.65

.T878E-01 PERCENT ERROR=

2.4

2.5



FOR PLAN = 1 RATIO= 1.00
1255 MANE .34 473.07  93C.c8 3.06 5.00  478.04  930.00 3.06

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4805E+02 EXCESS= .0000E+00 CUTFLOM= .4804E+02 BASIN STORAGE= .1155E-01 PERCENT ERROR=

(=]

FOR PLAN = 1 RATIO= .77
1255 MANE A3 382.58 93C.2¢ 2.18 5.00 352.27  930.00 2.19

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .3427E+02 EXCESS= .0000E+89 CUTFLOW= .3426E+02 BASIN STORAGE= ,1088E-01 PERCSNT ERROR= .0

FOR PLAN = 1 RATIO= .83
1255 MANE .38 268.08  930.77 1.65 5.00  266.49  930.00 1.85

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2583E+02 EXCESS= .000CE+00 CUTFLOW= .2582E+02 BASIN STORAGE= .7952E-02 PERCENT ERROR= .0

FOR PLAN = 1 RATIC= 1.00
TSN MANE 3.55 3!.67 §29.97 3.43 5.00 31.66  930.00 3.43

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .3406E+01 CUTFLOW= .3369E+07 BASIN STORAGE= .2357E-01 PERCENT ERROR= .4

FOR PLAN =1 RATIO= 1.00
TON  MANE 3.55 36T 929.97 3.43 5.00 31.66  930.00 3.43

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000£+00 EXCESS= .3406E+07 CUTFLCW= .3369E+01 BASIN STORAGE= .2357E-01 PERCENT ERROR= . .¢

FOR PLAN = 1 RATIO= .77
19N MANE 3.1 28,04 930.34 2.53 5.00 24.04  930.00 2.53

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00CQE+00 EXCESS= .2518E+01 CUTFLCW= .24868+01 BASIN STORAGE= .2162E-51 PERCENT ERROR= .4

FOR PLAN = 1 RATIC= .63
TIN  MANE 3.40 18.13  928.51 1.96 5.00 19.09  930.0¢C 1.46

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+GO EXCESS= .1954E+01 CUTFLOW= .1928E+01 BASIN STORAGE= ,1784E-01 PERCENT ERROR= 4

FOR PLAN =1 RATIO= 1.00
BELLW MANE 1.53 12.26  928.50 3.4 5.00 12.25  930.00 3.48

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00COE+00 EXCESS= .1314E+01 CUTFLOW= .1303E+01 BASIN STORAGE= .7885E-02 PERCENT ERROR= .3

FOR PLAN =1 RATIO= 1.00
BELLW MANE 1.53 12.26  928.50 3.44 5.00 12.25  930.00 3.44

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+Q0 EXCESS= .1314E+01 GUTFLOW= .1303E+07 BASIN STORAGE= ,7885E-02 PERCENT ERROR= .3

FCR PLAN = 1 RATIO= .77
BELLW MANE 1.52 9.33  928.43 2.54 5.00 8.32  93c.co 2.54




CONTINUITY SUMMARY (AC-FT) - INFLCW= .0Q00E+0Q EXCESS= .9714E+00 OUTFLOW= .9818E+00 BASIN STORAGE

FOR PLAN =1 RATIO= .83
BELLW MANE 1.72 T.4¢ 930.22 1.97 §.00 7.4 930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .COQ0E+00 EXCESS= .75405+08 CUTFLCW= ,7454E+00 BASIN STORAGE=

FOR PLAN =1 RATIC= 1.0C
1250 MANE 57 43.88  430.20 3.43

on

.00 43.89  820.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4669E+01 EXCESS= .G0QCE+00 QUTFLOW= .4658E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .77
1250 MANE 81 33.34  930.60 2.53

n

.00 33.33  930.00

CONTINUITY SUMMARY (AC-FT) - INFLGW= .3443E+81 EXCESS= .000CE+00 QUTFLOW= .3442E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .63
1250 MANE .56 26.51  930.49 1.95

3

.09 26.50  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2670E+01 EXCESS= .Q000E+CQ QUTFLOW= .2669E+01 BASIN STORAGE=

"

FOR OLAN = 1 RATIO

1.00
BELLC MANE 1

15 14.31  928.49 3.43

oy

.00 14.29  930.0¢c
CONTINUITY SUMMARY (AC-FTj - INFLOW= .0000E+00 EXCESS= .1536E+01 QUTFLOW= .1520E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
BELLC MANE 1.78 14.31 928.49 3.43

wn

.00 14.29  935.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1536E+01 CUTFLOW= .1520E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .77
BELLC MANE 1.95 10.88  928.72 2.54 5.00 10.87  830.00

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .0000E+CC EXCESS= .11362+01 QUTFLCW= .11238401 BASIN STORAGE=

FOR PLAN = 1 RATIO= .83
BELLC MANE 2.03 8.67  929.43 1.96 5.00 8.66  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .8815E+00 QUTFLOW= .8898E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
1150 MANE .49 535.88  930.43 310 . 500  535.60  830.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5425E+02 EXCESS= .0000E+00 CUTFLOW= .5423E+02 SASIN STORAGE=

.T129E-02 PERCENT ERROR=

1.97

-B025E-(2 PERCENT ERROR=

3.43

.1956E~02 PERCENT ERROR=

2.53

.1574£-02 PERCENT ERROR=

1.96

.1314£-02 PERCENT ERROR=

3.43

.1022E-01 PERCENT ERROR=

3.43

.1022E-01 PERCENT ERROR=

2.53

.8117E-02 PERCENT ERROR=

1.96

.7548E-02 PERCENT ERROR=

3.10

.2187E-01 PERCENT ERROR=

.
(28]

.
<2




FOR PLAN =1 RATIC= .17
1180 MANE .99 395.40  93C.92 2.22 5.00  394.58  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3883E+02 EXCESS= .0000E+00 QUTFLCW= .3882E+02 SASIN STORAGE=

FOR PLAN = 1 RATIO= .82
1150 MANE .66 300.62  931.15 1.88 5.00  292.18  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2937€+02 EXCESS= .000CE+0C CUTFLOW= .2935E+02 BASIN STORAGE=

FOR PLAN =1 RATIO= 1.00
PHRCTR  MANE 1.1 92.88  928.15 3.06 5.0 82.81  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00QOE+00 EXCESS= .3520E+01 QUTFLOW= .9307E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
PHRCTR  MANE 1.7 92.89  928.15 3.06 5.00 82.51  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .000CE+00 EXCESS= .9520E+01 QUTFLOW= .9307E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .77
PHRCTR  MANE 1.8¢ §8.44  929.32 2.19 5.00 §8.27  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .6839E+(1 CUTFLOW= .8643E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .83
PWRCTR MANE 1.91 51.87 931,

—

0 1.65 5.00 §1.7¢  930.09
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+(C EXCESS= .5158E+01 CUTFLCW= .5003E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
PARADS MANE .96 §.18  928.78 3.46 5.00 §.18  925.00

CONTINUITY SUMMARY (AC-FT) - INFLCW= .000QE+00 EXCESS= .5552£+00 QUTFLOW= .5532E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
PARADS MANE .96 §.19  928.78 3.48 5.00 5.18  925.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .Q0COE+00 EXCESS= .55528+00 QUTFLOW= .5532E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .77
PARADS MANE .93 3.96  928.94 2.55 5.00 3.95  925.90

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .410SE+00 CUTFLOW= .4087E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .83
PARADS MANE 1.03 3.1 9.81 1.98 5.00 3.15  925.00

2.22

.1875E-01 PERCENT ERROR=

1.68

.1468E-01 PERCENT ERROR=

3.08

.1963E+00 PERCENT ERROR=

3.08

.1963E+00 PERCENT ERROR=

2.19

L1731E+00 PERCENT ERROR=

1.64

.1404E+00 PERCENT ERRCR=

3.4

.1793E-02 PERCENT ERROR=

3.46

.1793E-02 PERCENT ERROR=

2.55

.1359E-02 PERCENT ERROR=

1.98



CONTINUITY SUMMARY (AC-FT) - INFLOW= .(00QQE+0Q EXCESS= .3188E+00 CUTFLOW= .3171E+00 BASIN STORAGE=

FOR PLAN = 1 RATIC= 1.00

1000 MANE

.81 fan

930.3¢ 3.18 5.00 831,79 930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6411E+02 EXCESS= .0000£+00 CUTFLCW= .6408E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .77

1000 MANE

g3 46873

931.08 2.22 5.00  483.27  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4589E+(2 EXCESS= .0000E+00 CUTFLOW= .4887E+02 BASIN STORAGE=

FOR PLAN =1 RATIO= .83

1000  MANE

.89 351.76

931.55 1.88 5.00  345.58  930.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .34§9£+02 EXCESS= .0000E+00 CUTFLOW= .3487E+02 BASIN STORAGE=

]
*xx NORMAL END OF HEC-1 *xx
Elapsed Time - 00:01:52.59
NORMAL END OF HEC-1

HECY S/N:

(112.59 Seconds}

HMVersicn: §.00

Data File: t30.HC?

.1333£-02 PERCENT ERROR=

3.10

.3780E-01 PERCENT ERROR=

2.22

.3184E-01 PERCENT ERROR=

1.68

.2557E-01 PERCENT ERROR=

.

0
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* ¥ * *
X FLOOD HYDRCGRAPH PACKAGE (HEC-1) ¥ * .S, ARMY CORPS OF ENGINEERS *
* VERSION 4.0 * * 699 SECCND STREET *
X : ¥ * DAVIS, CALIFCRNIA 95516 *
* RUN DATE 05/08/1991 TIME 13:59:56 * * (916) 756-1104 X
X . b * X
FREKARKE KRR KICKIOKE KKK KKK KKK KKK KKK KKK ERRKEKKKKEKKHLKKLKKHKEKKKEKKKKLKKKKK KKk

X X XXXXXXK XXX X
X X X X X XX
X X X X X
XXXXXKK XXXX X XXXXX X
X X X X X
A X X X X X
X X XXX XHXXX XX

Full Microcomputer Implementation

by
Haestad Methods, Inc.

...........................................
...........................................

...........................................

37 Brookside Road * Watertury, Connecticut 05708 * (203) 755-16686

THIS PRCGRAM REPLACES ALL PREVICUS VERSICNS OF HEC-1 KNOWN AS HECT (JAN 73), HEC1GS, HEC108, AND HEC1HM.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT? VERSICN
NEW OPTIONS: DAMBREAK QUTFLOM SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATICN

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1



LINE

-3 N N P D D

10
1"
12
13
14
15
1§
1
18
18
20
A1
2

23
2
25
26
27
28
29
30

3
32

3
34
35
36

38

39

40
41

42
43

45
48
4
48
44

s

m....... Teeernt. 200iine. k do...... g T Tt 8....... 9...... 10
0 QUTFALL @ GRADE SEP. STRUCTURE

D PEAK Q INCLUDES WESTCOR MALL

0 100 YR, 25 YR, & 10 YR 30-MIN Storm Distrib

1D COP 24-HR DISTRIB.(MOD >> IN=.§)

IT § 209

10 5

JR  PREC 1.0 182 60§

KK NumaLL

KM NW MALL drainage

IN .9

pg 210

PI 0.0 0.0 0.0 0.8 0.0 8.0 0.4 0.4 0.5 0.5
Pl 0.4 0.4 0.5 0.4 0.5 0.4 0.4 0.5 0.4 0.5
Pl 0.4 0.5 0.4 0.5 1.3 1.4 1.3 2.0 6.0 30.0
PI 30.0 6.0 2.0 1.3 1.4 1.3 0.4 0.4 0.5 0.4
PI 0.5 0.5 0.4 0.5 0.4 0.4 9.5 0.4 6.5 0.4
PI 0.5 0.4 0.4 0.5 0.0 0.0 0.0 0.0 0.0 0.0
BA L1086

LS 18 95 .25 C

UK 250 L0150 AT 3

UK 400 .0060 A7 70

RK 4409 .003 013 108 CIRC 4.5 NO

KK NEMALL

K NE MALL drainage

BA .188

LS 15 95 .28 91

UK 250 0150 A7 30

UK 400  .0060 A7 70

RK 853  .0082 013 027 - CIRC 3.5

RK 2400  .005% 013 .188  CIRC § NG

KK 1490

HC 2

KK 125%

KM route 1400 to 1200

RK 500 .001 013 CIRC §.5

KK 79N

Kn Roadway drainage - 79th Ave north of Sell

BA  .0184

LS 95

UK 35 .02 .10 100

RK 500 .003 017 .002  TRAP 70 3

RK 5700 .0045 013 .0184  CIRC 2.8 NO

KK  BELLW

KM Readway Oraianage - 8211 west of grada seperation structure

BA  .0071

LS 85

UK 58 .02 10 100

RK 600 003 17 008 TRAP 50 3

RK 1300 .0016 013,087t CIRC 2.5 NO

™

HEC-1 INPUT

) " 0 L ] n ~ L] an

PAGE 2



Ling IWerinnen Feeernns Covevnnn Seerenas Gvrenes Jeerenns Bevvnens [ Bovuennn CTU 1y

50 KK 1300
51 HC 2
52 KK 1250 4
53 KM route 1399 ta 1200
54 RK 560 .0015 L0132 CIRC 3
55 KK BELLC /~
56 Km Roadway Orafnage - Bell east of grade seperaticn structure /
57 ’ BA .0083
58 LS 95
59 UK 55 .02 A 100
60 RK 700 .003  .017  .0028  TRAP 50 3
61 RK 2100 .0030  .013 .0083  CIRC 2.5 NO
62 KK 1200
53 HC 3
54 KK 1150
§5 KM route 1200 to 1100
56 RK 1250 .003  .013 CIRC 7
67 KK PWRCTR
58 KM Power Center Shooping
69 8A .057
70 LS 15 95 .28 a1
" UK 50 L0150 A1 30
T2 Ux 400 .0060 A7 1
13 RK 2000 .001 013 057  CIRC 4 NG
74 KK PARADS
75 KM Readway Orainage from Paradise Lane
16 8A .003
1 LS 85
78 UK 49 .02 .10 100
19 RK 1000 .008 013 .003 CIRC 2.5 NG
80 KK 1100
81 KM combine 1200 w/ PHRCTR & PARADS
82 HC 3
83 KK 1608
84 KM Route to Qutfall
85 RK 1850  .003  .013 CIRC 7
88 Iz

HEC1 §/N: HWersion: 6.00  Data File: t30.HCI

AKKK R KKK KRR KKK K KA KKK KKK KK IR KKK KKK KKK FETXKKRK KKK RAKKIKK KKK KK KKK KKKKIKERKRX



FLOOD HYDRCSRAPH PACKAGE (HEC-1)
SEPTEMBER 1999
VERSION 4.0

L IR

RUM DATE 05/08/199% TIME 13:59.56 *

b

;¥ I e ¥ W KR

RRAKELKREKICKR K KRR AR IR KKK LKA R IR

U.S. ARMY CCRPS OF ENGINESRS
HYDROLCSIC ENGINEERING CENTER

09 SECOND STREET
DAVIS, CALIFORNIA 95816
(918) 758-1104 =

>
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QUTFALL @ GRADE SEP. STRUCTURE
PEAK Q INCLUDES WESTCOR MALL
100 YR, 25 YR, & 10 YR 30-MIN Storm Distrib

§ I0 QUTPUT CCNTROL VARIABLES

[PRNT 5

IPLOT 2

QSCAL 0.

IT HYDRGGRAPH TIME DATA

NMIN 5

IDATE Tt 0

ITIME 0900

NQ 289

NODATE 20

NDTINE 0200

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME 84S

ENGLISH UNITS
. DRAINAGE AREA

COP 24-HR QISTRIB.(MOD >> IN=.5)

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATICN INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDRCGRAPH ORDINATES
ENDING DATE

ENDING TINE

CENTURY MARK

.08 HOURS
24.00 HOURS

SOUARE MILES

PRECIPITATICN DEPTH  INCHE

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECCND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENKEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER QF PLANS
JR MULTI-RATIO OPTION

RATIOS OF PRECIPITATION

1.00 .15

61

PEAK FLOW AND STAGE (END-OF-PERICD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC CCMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES

TIME TO PEAK IN HOURS




l RATIOS APPLIED T0 PRECIPITATION
OPERATION STATION  AREA  PLAN RATIC 1 RATIO 2 RATIO 3
l .00 .18 .6t
HYDRCGRAPH AT NWALL A1 FLOd 15, &, %
TIME 2.5 215 .83
l HYDRGGRAPH AT NEMALL A8 1 FLOW 8. 11, 6.
TINE 2.6 .15 T
l 2 COMBINED AT 1400 29 1 FLoA 15. 15, 101
TINE 267 275 LT
ROUTED TO 1255 29 1 FLOW 8. 180 109
TINE 205 275 2.8
HYOROGRAPH AT 10 02 1 FLO 5. 1. .
l TINE 267 2.5 .15
HYDROGRAPH AT BELLW 011 FLo R T
I TIME 2.58 2.67 .67
2 COMBINED AT 1300 01 1 FLo 5. 6. 0.
TINE 267 257 L7
I ROUTED 70 1250 03 1 FLow 0. . .
TIME 2.6 215 LT
l HYDROGRAPH AT BELLC 01 1 FLOW ®. 19 1n
TINE 267 2.67 2.6
3 COMBINED AT 1200 21 FLOH 5. 6. 1.
TINE 2617 215 15
ROUTED TO 1150 31 1 FLOW . 29, 1.
. TINE 205 215 .83
HYOROGRAPH AT PHRCTR 06 1 FLOW s2. . . 2.
l TIE. 2.8 275, 2.83
‘ HYDRCORAPH AT PARADS 00 1 FLOW 1. g 1.
E - 258 258 2.58
« 3 COMBINED AT 1100 29 1 FLW 58, 266, 151
~ TINE 205 015 2.8
. ROUTED TO © 1000 39 1 FLOH 51, 8. 151
TINE 2.5 .15 .43
l SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNGFE WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
l ISTAQ  ELEMENT  OT PEAK  TIMETO  vowE O PEAK  TIMETO  VOLUME




PEAK PEAK

(MIN) (CF3) (MIN)

FOR PLAN =1 RATIO= 1.00
NWMALL  MANE 2.2 119.80  183.29 1.28 §.00  118.31  165.00

(IN) (MIN) (CFS) (MIN)

CONTINUITY SUMMARY (AC-FT) - INFLCW= .00GCE+00 EXCESS= .T3TAE+01 QUTFLOW= .7257E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
NWMALL MANE 2.28  119.90  163.29 1.28 §.00  118.31  185.08

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00Q EXCESS= .7374E+Q1 OUTFLGW= .7257E+(1 BASIN STORAGE=

FOR PLAN = 1 RATIO= .78
NWMALL  MANE 2.683 65.18  186.81 .88 5.00 §4.34  185.00

CONTINUITY SUMMARY (AC-FT) - INFLCW= .0000E+0C EXCESS= .4888E+01 CUTFLOW= .4803E+01 SASIN STORAGE=

FOR PLAN = 1 RATIO= .61
NWMALL  MANE 2.88 36.38  170.38 .58 §5.00 35.36  170.0¢C

CONTINUITY SUMMARY (AC-FT) - INFLCW= .0000E+00 EXCESS= .3344E+01 QUTFLOW= .3281E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
NEMALL MANE L6 22007 1613 1.28 5.00  218.14 180.00

CCNTINUITY SUMMARY (AC-FT) - INFLOW= .Q00QE+00 EXCESS= .1308E+02 QUTFLOW= .1288E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
NEMALL MANE .84 220007 181.30 1.28 5.00 218.14  160.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1308E+02 QUTFLOW= .1288E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .78
NEMALL MANE .98 12156 164.35 .85 5.00  120.60  165.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000£+00 EXCESS= .8670E+31 QUTFLOW= .8527E+(01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .81 .
NEMALL  MANE 1.12 §8.20  186.33 .58 5.0C §7.03  165.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000S+00 EXCESS= .5930E+01 CUTFLOW= .5840E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
1255 MANE A1 32418 160.81 1.28 5.00  317.85  185.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2018E+(2 EXCESS= .000CE+00 OUTFLOW= .2016E+02 BASIN STORAGE=

FOR PLAN = 1 RATIO= .75
1255 MANE 4218389 165.M1 .88 5.00  180.49  165.00

(IN)

1.28

.9680E-02 PERCENT ERROR=

1.28

.9680E-02 PERCENT ERROR=

.88

.1104E-01 PERCENT ERROR=

.58

.99711E-02 PERCENT ERROR=

1.2¢

.2723E-02 PERCENT ERROR=

1.29

.2723E-02 PERCENT ERROR=

.85

.3057E-02 PERCENT ERROR=

.58

.2808E-02 PERCENT ERROR=

1.28

.1620E-03 PERCENT ERROR=

.85

(%3



CCNTINUITY SUMMARY (AC-FT) - INFLCW= .1333E+02 EXCESS= .0GOOE+C0 CUTFLOW= .1333E+02 BASIN STORAGE=

FOR PLAN = 1 RATIC= .51
1255 MANE 49 101.06  165.25 .58 5.00 99.61  170.00

CONTINVITY SUMMARY (AC-FT) - INFLOW= .9122E+01 EXCESS= .Q0QCE+00 CUTFLOW= .9122E+01 BASIN STORAGE=
‘
FOR PLAN = 1 RATIO= 1.00
T 79N MANE .33 54.42  161.88 1.57 5.00 §2.07  160.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0O0QE+G0 EXCESS= .1549€+01 OUTFLOW= .1537E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
19N MANE .03 54.42  181.88 1.57 5.00 52.07  160.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1549E+01 CUTFLOW= .1537E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .76
T9%  MANE 2.18 34.59  162.99 1.09 5.00 33.37  185.08

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+Q0 EXCESS= .108SE+C1 CUTFLOW= .1073E+01 BASIN STORAGE=

FOR PLAN =1 RATIO= .61
T9N  MANE . 2.1 186.02 .18 §.0¢ 22.50  165.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0CO0E+00 EXCESS= .7876E+00 CUTFLOW= .77825+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
BELLW MANE 1.34 28.14  187.00 1.57 5.00 23.63  155.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .5976E+00 QUTFLOW= .5956E+00 BASIN STORAGE=

FOR PLAN =1 RATIC= 1.00

BELLW MANE 1.34 28.14  187.00 1.57 5.00 23.69  155.00

CONTINUITY SUMMARY (AC-FT} - INFLOW= .0000E+00 EXCESS= .5976E+00 QUTFLCW= .5956E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .T§
BELLW MANE 1.47 18.98  158.06 1.10 5.00 17.12 160.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .4187E+00 QUTFLOW= .4153E5+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .51
BELLW MANE 1.58 12.83  159.54 .80 5.00 12.57  160.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .3039E+00 CUTFLCW= .3016E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00

.1708E-03 PERCENT ERROR=

.58

.15T1E-03 PERCENT ERROR=

1.57

.6857E-04 PERCENT ERROR=

1.57

.6867E-04 PERCENT ERROR=

1.10

-5425E-04 PERCENT ERROR=

.19

.6173E-04 PERCENT ERROR=

1.57

.1922E-04 PERCENT ERROR=

1.57

.1922E-04 PERCENT ERROR=

1.10

.1865E-04 PERCENT ERROR=

.19

.2001E-04 PERCENT ERROR=

(%)



1250 MANE 43
CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR PLAN =1 RATIC= .78
1250 MANE .58

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR PLAN = 1 RATIO= .61
1250 MANE .63

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR PLAN = 1 RATIO= 1.00
BELLC MANE 1.58

CCNTINUITY SUMMARY (AC-FT) - INFLOW=

FOR PLAN =1 RATIO= 1.00
BELLC MANE 1.56

CONTINUITY SUMMARY (AC-FT) - INFLCW=

FOR PLAN = 1 RATIC= .76
BELLC MANE 1.12

CCNTINUITY SUMMARY (AC-FT) - INFLOW=

FOR PLAN = 1 RATIO= .51
BELLC MANE 1.83

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR PLAN = 1 RATIO= 1.00
1150 MANE .62

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR PLAN =1 RATIO= .76
1150 MANE .58

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR PLAN = 1 RATIO= .81
1150 MANE .10

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR PLAN = 1 RATIO= 1.00

DLONATD  MANEC 1 407

13.12

.2134E+01 EXCESS= .00CGE+00 CUTFLCHW= .2136E+01 BASIN STORAGE=

45.60

.1490E+01 EXCESS= .QCOCE+00 CUTFLCW= .1491E+01 BASIN STORAGE=

29.84

. 1078E+01 EXCESS= .0000E+00 CUTFLCW= .1079E+01 BASIN STORAGE=

29.73

.000CE+30 EXCESS= .§986E+00 QUTFLOW= .§945E+00 BASIN STORAGE=

29.13

.0000E+00 EXCESS=

18.3¢

.0000E+00 EXCESS=

12.67

.00CQE+Q0 EXCESS=

403.62

.2303E+02 EXCESS=

234.40

.1533E+02 EXCESS= .0Q0CE+00 CUTFLOW= .1533E+02 BASIN STORAGE= .

136.85

. 1087E+02 EXCESS= .000CE+Q0 CUTFLOW= .1057E+02 BASIN STORAGE= .

cC no

160.68

161.04

165.59

158.28

158.28

18C.

—

¢

162.16

161.50

185.94

166.50

18t on

1

1

1

1.

1

1

.10

.19

.57

.57

09

.80

.32

.48

.60

An

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

€ Aan

10.33

42.713

28.57

28.13

28.13

18.80

11.87

394.23

228.86

130.68

&n a0

160.00

165.00

165.00

1§0.00

160.00

.6986E+00 QUTFLOW= .6345E+00 BASIN STORAGE=

1§0.00

.4894E+00 CUTFLOW= ,4841E+00 BASIN STORAGE=

1§0.00

.3553E+00 QUTFLOW= .3524E+00 BASIN STORAGE=

165.00

.000QE+00 OQUTFLCW= ,2303E+02 BASIN STORAGE=

1§5.00

170.00

1€n An

1.88

.2058E-05 PERCENT ERROR=

1.10

.2053E-05 PERCENT ERROR=

.80

.1943E-05 PERCENT ERROR=

1.57

.2781E-04 PERCENT ERROR=

1.87

.2781E-04 PERCENT ERROR=

1.09

.3109E-04 PERCENT ERROR=

.80

.3401E~04 PERCENT ERRCR=

1.32

.2667E-03 PERCENT ERROR=

.88

2771E-03 PERCENT ERROR=

.61

2555E-03 PERCENT ERROR=




[ LAV L XL T teQ1t 9Jd.u2 Ivi.06 183 J. Uy Vé.40 UG LYY
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0C00E+00 EXCESS= .3966E+01 CUTFLOW= .3907E+01 BASIN STORAGE=

FOR PLAN = 1 RATIC= 1.0¢
PWRCTR  MANE 1.87 65.09  161.82 1.29 5.00 §2.28  160.00

CONTINULTY SUMMARY (AC-FT) - INFLOW= .0GCQE+CC EXCESS= .3986E+01 CUTFLOW= .3307E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .78
PWRCTR  MANE an 35.63  164.15 .85 5.00 35.83  185.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+0C EXCESS= .2629E+01 CUTFLOW= .2586E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= .51 ’
PHRCTR  MANE 2.25 19.89  167.61 .58 §.00 19.57  170.0¢0

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00CCE+0Q EXCESS= .1798E+01 CUTFLOW= .1770E+01 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
PARADS MANE .12 13.21 18442 1.57 5.00

13.21 185.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .000CE+QJ EXCESS= .2525E+Q0 CUTFLOW= .2520E+00 BASIN STORAGE=

FOR PLAN =1 RATIO= 1.00
PARADS  MANE .12 13.21 154.42 1.57 5.00 13.21  155.00

CONTINUILTY SUMMARY (AC-FT) - INFLOW= .Q0QQE+00 EXCESS= .2525E+00 QUTFLOW= .2520£+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .76
PARADS MANE .13 9.50  154.58 1.10 5.00 §.49  135.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00Q0E+00 EXCESS= .1769E+00 OQUTFLOW= .1765E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= .§1
PARADS MANE .83 1.05  154.87 .80 5.00 7.03  155.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .Q0CQE+(0 EXCESS= .1284£+00 CUTFLOW= .1281E+00 BASIN STORAGE=

FOR PLAN = 1 RATIO= 1.00
_ 1000 MANE .81 45480 186.29 1.32 5.00 451.41  185.00

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= .2724E+02 EXCESS= .(QOCE+Q0 CUTFLOW= .2725E+02 BASIN STORAGE=

FOR PLAN-= 1 RATIC= .78
1000 MANE .84 262.44 187,

—
L¥-]

.88 5.00 248.27  165.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1812E+02 EXCESS= .0000E+00 OUTFLOW= .1813E+02 SASIN STORAGE= .

.5165E-02 PERCENT ERROR=

1.29

.5165E-02 PERCENT ERROR=

.85

.5893E-02 PERCENT ERROR=

.58

.5288E-02 PERCENT ERROR=

1.82

.Z448E-05 PERCENT ERROR=

1.82

.2449E-05 PERCENT ERROR=

1.13

.2355E-05 PERCENT ERROR=

.81

.2490E-05 PERCENT ERRCR=

1.32

.4T10E-03 PERCENT ERROR=

.88

4787€-03 PERCENT ERROR=



FOR PLAN = 1 RATIC= .61
1000 MANE 47 15078 170.27 60 5.00 15077 170.00 .60

CONTINUITY SUMMARY (AC-FT} - INFLOW= .1289E+02 EXCESS= .000QE+00 QUTFLON= .1208E+02 SASIN STORAGE= .4487E-03 PERCENT ERROR=

*RX NORMAL END OF HEC-1 ¥xx
Elapsed Time - 06:01:23.71  (83.71 Seconds)
NORMAL END OF HEC-1



APPENDIX 3
CATCH BASIN INLET CAPACITY/SIZE DETERMINATIONS



MAY 14 ‘0

1 ©J:51 DOMOIIUC ROYDCM ik
BELLFRD 14~May 91 filo=cbcdatar1 wikt . dasgn, Ghikl;
INPUT INLET BERIN | END LENGTH| PUMT DFFSITE! PYMY DFESITE Qiot
: gooe CB#| STATION STA | 8TA ) {WIDTH |'WIDTH ’AH_E_A AREA | CA | (cis)
VERY ——
Ag 4 STAMMS+70 32740 38570 i70 75 20 0.25 .08 Q.53 1.23
Ab 5  STASH70 39740 239570 170 852 20 0.20 0.08 0.23 0.99
As 3 STA394+470 39570 39470 100 75 20 0,17 0.05 Q.18 Q.78
AS 2 STAB00+80 20275 28680 746 e 20 402 048 1M 4T
A5 1 §TA91+80 89275 08424 851 59 20 145 03 127 547
ANKZ) B3P0 10 TRAMWAY
fﬂ'ﬁ‘s 8 BIAS04+71 40722 39740 582 82 B 147 056 1.9 599
g4 7 BTA404+70 40722 89740 9B2 52 25 447 058 .3 M
ok} 8  STA408+10 41183 40722 411 a7 25 063 024 071 308
Ba 8 3TALOA+10 41433 40722 a1 52 25 0.49 0.24 0.58 2.51
ﬂﬂgw 75TH 1O TRANWVAY T
) 14 GIAARTTO0 43800 41305 1995 58 0 4¥2 0P 210 9.0
0y 15 STA4ZI+84 48000 42133 1168 28 3 180 08 183 787
Ed 12 STA.419+85 42080 41700 @ 380 £0 3B (L3 0.30 0.55 2.97
04 18 STA419+85 41085 41700 285 75 18 048 041 043 208
E2 10 STAMI4HE00 M700 41443 887 B2 45 068 058 094 408
D2 11 BTAAI4H00 41700 41130 567 52 4 068 05 088 413
AN SRUNK BAIDGE 10 7511
o S1AAB0L06 46307 46048  ao2 48 0 082 000 025 123
ca 20 STAMTH7S 45085 44775 80 49 20 085 045 041 174
B? 21 STAMTHTS 45028 44775 S48 40 30 05 o% o8 29
ja}.) 18 STA4E+48 44775 43845 3350 40 32 0.85 0.88 1.18 5.07
oz 18  STA434+80 43845 43480 385 78 20 067 048 O7  4.08
B4 10 BTA44Z4+00 44775 43000 475 40 32 o080 072 124 B34
B2 17 STAASTHAS 44180 43745 435 52 2 052 042 068 288
M""‘mmee FAST
B3 STA.481+00 48651 48100 551 40 28 05t 082 0.8 277
At NA STA.481+00 40851 42100  &64 % 25 051 0.2 0.685 277
A1 27  STAAT4L40 48100 47410 690 A0 25 063 040 081 347
Ato 28 OTA474+10 48100 47410 890 40 23 0683 D40 041 as7
AB 25 S8TA483+430 474900 48340 1000 [2] 25 0.92 0.57 .17 5.08
A8 98 STA4BIHE0 475Q0 46306 1000 40 25 002 057 147 508
Ad 29 STA461400 48360 48724 668 40 2 061 038 078 338
AB 24 STA481+E80 46330 45650 740 4 10 088 047 0T 207
NOTES
C_Offsie Clo/s) 0%
C_Pavermert  Clvml) 0.9
niensity(ntn)  1010) 43
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X X _056 « .67 405 2.67 3
71—« Q:RESTST g
N Z
3 S
<5y EXAMPLE:  GIVEN: 2
S N=00I16; $4=0.03 o
$2004; T=6 FT 0.8
o2 FIND: 0.6 40
y | Q =2.4 FTYs 4
| - 3
QN=0.038 FTYS 0ad
—0.| " )
~ 0.08 =
- 026 o
B =
- 0.04
SX

I
TU

0.02 -
4 -
i
L 3 - -08
- 0.00l ' 001—0g
L T i . 2 - v 0.0C8 :"'04
\// I) For V-Shape, use the nomogragh with 0006 - ™
'\?1"/ 5«2 Sx=SxSx2 /(Sy + Sy2) T
A . 0.004 1
' T 2) To determinedischarge in qutter with ' ~0.2
w q Ts - composite cross slopes, find Qs using
Qw  iGs ‘Ts and Sx. - Then, use CHART 4 to
Sk find Eo.  The total discharge is
oW Q=Q4/({l -Es), and Qw=Q-Q5.

CHART 3. Flow in ttiangixlar gutter sections.
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W/T= 1:5/22.5- 0667 Wfr= sl r.s= 0.09
60)/5)(: Do 066/&'0{ : %é 54&3/‘3(: 0-05(5/0/02 - Z/?

Qw/0Q

—
—

Eo

CHAAT 4. Ratio of frontal flow to total gutter flow.
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T FT¥S
0.42 a0.3(| /e 106 bW ( !
L =0.6Q7 ™S (1/nsy)* '
50
FOR COMPOSITE CRQSS SLOPES, USE Se FOR SX' 40]
Se =Sy +SwEo | Sw=0Q/W " :
: ‘ =z 301
3 Lt
O
2 (FT) 20-
g -80
= 70
60
, 50 104
-40 87
-/ 6 o
'30 5 -t

LAALR L]

0.0l

P

-0.02 C
0.1
=10
-0.2 | -9 ]
-8 l ]
-7 |
& 0.8 -
3 0.6 1
L4 0.5
0.4 1
0.3 -

CHART 8. Cdrh-opening and slotted drain inlet length
for total interception.
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T 1 Q A SX S T ®)
N o
J N
1<5, EXAMPLE:  GIVEN: S
s N=0016; $,=0.03 o
S=004; T=6 FT 0.8 -
—OQZ A -‘—
FIND: 0.5 140
- Q =2.4 FTYs 4
. 3 B
Lo Qn=0.038 FTYs 0.4
L~ | 13]
- 0.08 Z 20
B - T(FT)
- 0.06 o s
" z 30 02
- 0.04 Z i T
Sx = 10
. P ’(7-; T
00! V26 e 20 1 = - °
- o0.02 e L 0l—s
| A (BEZ, SK H 37 5 \E_j—
- \J ] ]
C o054
10 i
8 - 0,04 -
| -2
g -
[ | ' aoed
4 - .02
!
L 3 - ~08
L 0,00l 00106
= T i 2 - 0.008 :’
~ . . 0.4
V/ [) For V-Shape, use the nomograph with 0.0086
4y 942 Sx=Sx Sx2 /Sy + Sy2) T
_—  0.004
1 T 2) To determinedischarge in qutter with ‘ ~0.2
W 1 Ts - composite cross slopes, find Qs using
Qw |G ‘Ts and Sy. . - Then, use CHART 4 to
Sy find Eo.  The total discharge is
o Q=Qg/(1-Ea), and Qy=Q-Qg.

CHART 3. Flow in triangﬁ!a_r gutter sections.
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Talet 425~ Shhion H67+90 Tulet#26-Satien 463490
W= 1 s 0-091 W/r=ls/15.5 = 0077

50«)/5)('— 0.05% f0.027 7.3 Sw/ox= 0055 /0,00 =25
[2{3’ 0.29

Eo = 0.2

Qw/0Q

Eo

0.4 // |
3&%/ T 4 i
1 ! r,/
i

I"H 7 J —
0.2 71/ | — _
v S |
l —w—
O ‘.l 1 1 ' [ ' |
0 0.2 0.4 0.6 0.8 1.0
W/T

CHART 4. Ratio of frontal flow to total gutter flaw.

Dsn: C/Mé ‘7/7/4,
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= Sx. Q
T (FT¥s
0.42 c0.3(1 /. 106 bW )
L1 =0.6Q%%5%3(1/ns,)™ |
50-
FOR COMPOSITE CROSS SLOPES, USE Se FOR Sx. 404
8¢ =Sy +SyEo § Sw=a/W " :
: ‘ z 304
> Lt
(L)
Z (FT) 201
§ -80
L Sx» Se - F70
' % - 80
S oot , 50 107
n -0.001” £
I 1
po}
00! =t
0,01
0.02 N
o

CHART 9. Curb=opening and slotted drain inlet length
for total interception.
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\ z
J 5
1<sy EXAMPLE:  GIVEN: =
S N=0016; $4=0.03 C
$=004; T=6 FT o.a:{:
- o2 FIND: 0.6-"40
I Q =24 FTYs :}‘
: - 3
Qn=0.038 FTYS 0.4
—0.1 W i
— 2.08 Z , _LZO
C - T(FT)
— Q.06 © L
~ 2
- 0.04 S, g 307 02 ﬁ—;o
- = = -
~00! 20 - o - S
~0.02 Co#(4,5ta 442400 4, - Gl=-¢5
I [ CB#15, St 135445 c oot
C os¢
10— i
g8 - 0.04 -
] -2
6 T N
4 4 0.02
il
L 3 A -08
0.01—L
- .00l B gl O XS
}_‘ T i . 2 "_ 0.008 :"'
N . . ~0.4
V/ 1) For V-Shape, use the nomograph with 0.006 -
Ay Sx2 Sx=Sw Sxa /(S + Sx2) T
' 0.004
’ T 2) To determinedischarge in gqutter with ‘ -0.2
w il Ts - composite cross siopes, find Qg using

Qu 'Qs Ts and Sy. - ° Then, use CHART 4 to
Sx find Eo.  The total discharge is
o Q=Qg/(I-Eq), ond Qu=Q-Qs-
CHART 3. Flow in triangutar gutter sections.

Dﬁ/’!mé 6//4/4/ '
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Talet# 1§ -Satiin 47945 T let 419 - St onr 424D

Wit =\ 5= O:10% Ww/r =% = €.094
ufn - 0655 /00270 Suf5x= 0055 f0.02 " L
o= 0.7% Eo= 024
1.0 T

0.8

0.6 /////
0.4 ///‘
0.2 iy :Tl <
_ '; : o -
{ — W —
li ! 1 , I ! !

o) 0.2 0.4 C.6 C8 1.0

Eo=Qw/0

CHART 4. Ratio of frontal flow to total gutter flow.
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T FTY¥S
0.42 03¢ Jne 106 bW ( !
L;=06Q""°S™ (1/ns¢)™
50-
FOR COMPQSITE CROSS SLOPES, USE Se FOR Sx- 40.-
Se 284 +SyEo | Sw:=a/W Y :
' 2z 30
5 Lt
(O]
z (FT) 201
g 80
w SX' Se = 70
s § - 60
- 0.0l
0 .-o.om s i o g
0.0! E/% 0.02 6 -
- o
: | 0,03 30 =
= 0.01 - 47
1 3 -
0.02 r I
2 -~
E
0.1 "
~0.2 -9
-8 l ]
!-7 -
L6 0.8 1
-5 0.6 -
L4 0.5 4
0.4
0.3 -

CHART 9. Curb=opening and slotted drain inlet length
for total interception.
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Q=288 5|67 505267

T P << n

0.0l6)

EXAMPLE:  GIVEN:

INENNNY
w
7L
’\\) [—
/
Q (for n=

S N=0016; $,2003
$:004; T=6 FT o.a:[
02 FINO: 0540
- Q =2.4 FTYs .}

, | an=0.038 FTYS 0.ad
—0.l w 1
- .08 = _ 20
- 4 T(FT)

- 008 o -
= <
> 30 0.2 1
0.04 Z
- Sx g —10
—Of(p 2 8
- 0.02 L 0l—s
i _ oot
e L
00! R N
o 0.008 ‘N =
£ o008 L 004 ,
- 0.004 -
- 0.06 i L
[ 008 .- 002
~0.002 Lo, el
L 3 ~08
. 0.00I | .0t Jos
T y , 2 - 0008 -
L - | : Toa
\/ ). For V-Shage, use the nomograph with 0.0086
% Sy2 Sx=3x 82 /{8y + S2) T
: 0.004 -
' T 2) To determinedischarge in qutter with ' ~0.2
w Ts - composite cross slopes, find Qg using
Qu EQS Tg and Sx. - Then, use CHART 4 to
Sk find Eo.  The total discharge is
Sw Q=Qg/(1-Es), and Qy=Q-Qs.

CHART 3. Flow in ttiangﬁ!ar gutter sections.

ben; C/’VM' 5',/‘7/4( -
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T {f‘{’ #20 Shitian W45 To et 21 '§€g\%,;m G +795
W/T= "4ﬂ7,5 = 0.7 w/r = /ﬁ’ﬁa,azo./{

. 0,055 /0.020 = 2.§
Sgu/px= 01955 /0,010 255 52/4V 0 :45 Jo.020 = 2.F
Lo= 05 0= 0%

Eo=Qw/0

W/T

CHART 4. Ratio of frontal flow to total gutter flow.
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i == S« Q
a -7
T (FT¥9)
042 00.3(( /- 10.6 booEW
Ly =0.6Q™"<S™°(1/ns, )" ..
FOR COMPOSITE CROSS SLOPES, USE Sa FOR Sx. 404
se=s,+s;§° P Sw=a/w " 30-~
' LT
O
2 (FT) 204
g -80
-70
w Sy, S -
.z X» e 50
S - - 0.0l 10 -
g -50 J
0 F000l £ g -
! 5 0.02 I
- 0.0l R F : : 6 -
: - _ ’003/ 5
: EQ,O.I—" /' 0.04 -4
— | - 0.06 =
- - - 0.08 ]
o.02 " - 0. | i -
0.1 1o
-0.2 -9 i
_8 l )
-7 R
s 0.8 :
B 0.6 -
L4 0.5 4
0.4 -
0.3

CHART 8. Curh=opening and slotted drain inlet length

for total interception. .
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~ T 4/
:A</%*<<<<<<<(
S
- 0.2
—Q.1
- 0.08
— Q.06
= 0.04
Sx
~0.01
—0.02
Q.02
—0.0!
— Q.008 R
[ 0008 - 0,04
~ 0.004~ T
- 2.06
- 0.08
~0.002 C o,y
- Q.QCI
- T j
~ -
)
W
T
W — Ts
Qw Qs
Sy
Sw
C4ART 3.

. 167 052, ©
QinG Sx SOST267 g
?
c
S
EXAMPLE: GIVEN: Y-
N=00l6; $,=003 s
$:004; T=6 FT 0.8
FIND: ‘ 0.6 40
Q =2.4 FTYs
k9
Qn=0038 FTYsS 0ad
W
=z - 20
- T(FT)
o L
=
E 30~ 0.2 4
z 10
- = +-
20 - N -8
,—-
L
c
C
10
a pu-
s .
4 pu
3 o
2 ‘.
- . o4
) For V-Shape, use the nomograph’ with 0.006
Sx= Sy Sy /(S + Sy0) <+
0.004
2) To determinedischarge in qutter with ‘ ~0.2

composite cross slopes, find Qs using
-Tg and Sy. - - Then, use CHART 4 to
find Eo. The total discharge is
Q=Qq/(l - Es), and Qw=Q-Qg.

Flow in trianguiar gutter sections. | :

)3 | | Don: CMé {/q/“



Tuled #2727 - Scdin L0 95
w/T= oo =015
S0 /oy = 0.055 /0.02 =2.§
Eo=0.74

Eo=Qw/0

CHART 4. Ratio of frontal flow to total gutter flow.

b%m  CMe 5//4/4,
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L == Sx
T [ Q
FT3
0.42 203 (| /e 106 pooFw el
L;=0.6Q "S> (1/nsg )™ <
50-
FOR COMPQSITE CROSS SLOPES, USE Se FOR Sx. 404
Se =S +SyEo | SyzQ/W W :
' Z 301
o Lt
g (FT) 20
g 80
£l SX' Se - 70
£\ 60
-0.01 i
© , -50 10
= g |
n z ~40 .
> 0.02 :
320 h
‘ 2\ [o.03 S
50l \ L 0.04 . 4
\F 08 3 -
:'\Q.O
b O\.\\l 2 -
0.1
L10
Loz Npezz oh HElHtOLg
\\\ b8 o
\ e I 7
\\ ‘,? J
) -6 0.8 4
-3 0.6 1
-4 0.5 4
0.4
0.3 -

CHART 9. Curb=opening and slotted drain iﬁlet length

for total interception. : .
Dent: CME 5/ /‘?/
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1 — « Q25T S
J &
5 S EXAMPLE:  GIVEN: :_Ci
S N=0016; $,2003 e
$2004 ; T=6 FT 0.8
-02 FIND: . s t40
- Q =2.4 FTYs
| aN=0.038 FTYS 0ad
—0.1 . 4 .
- 0.08 - , ht
B ~ T{FT)
- 006 © I
r P i
=~ 0.04 S E 30
- =

6 -
4 0.02 -
i
) 3 08
001
L 0.001 . 0l—06
_ T ; _ 2 4 0008 -+

. . =-0.4
\/ [) For V-Shape, use the nomograph with 0.006
% S $x= Sy Sx2 /(S + Sx2) -
: ' 0.004
' T 2) To determinedischarge in qutter with ' Q.2
w Ts - composite cross sfopes, find Qs using
Qw EQS Tg ond Sx. - Then, use CHART 4 to
34 find Eo.  The total discharge is
Sw Q=Qg/(1=Es), and Qy=Q-Qq.

CHART 3. Flow in ttianguﬁar gutter sections.

o  Don:CHML Fifr



Tulet 1% - Sedm HA+6E
W/T: I’(/ZO'D = 0-074
6w/§)4 = 0,5’7/5/0,0)0 4,55
Eo = O@( |

0.8

<
~
 J - -
(=
i ,
Q
L 0.4
0,2 ]/' .S?‘ —
- | S ]
' —w —
0 | ! ! . i ! I
0 0.2 0.4 0.6 08 1.0
W/T

CHART 4. Ratio of frontal flow to total gutter flow.

Ben ' C/V(é' (/q/‘i/ :
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L =~ Sx Q
a i
T FT¥s
0.42 a03(1 /me 10.6 booEw s
LT":O.GQ eST (I/nSx) :
50-
FOR COMPOSITE CROSS SLOPES, USE S, FOR S,. 404
Se =8 +SyEo | Swz=0a/W w =
' 2 304
o Lt
(O]
2 (FT) 204
L Sxa Se = F70
2N ~60
- 0.01 J
© , -50 10 5
= g -
n Z -40 R
> 0.02

~3Q 5 -

: \3 ;|
: - O .
L L - 0.06 Bk 12 ' 37
- A - W%{
~002 ¢ [ 008 T
C - Q.1 . : 2 <
0.1 | .
-0.2 | -9 i
-3
| -
-7 »
-6 0.8 :
-5 0.6 -
L4 0.5 4
0.4 -
0.3 -

CHART 9. Curhb=opening and slotted drain inlet length

for total interception. :
' bew, CMé %7 /‘i/4/



|
N T - <<<<
:</<(<<<<<<
N S+
)
- Q.2
—Q.l
- 0.08
~0.08
) 004 Sx
~0.01
~ .02

CHART 3.

056 o 167 205 2. >
Q===0x" ST 57 3
S
&
S
EXAMPLE:  GIVEN: <
N=00l6; $,2003 c
$=004; T=6 FT 0.8
FIND: ‘ 0.62-40
Q =24 FTYs -
N 3 -
Qn=0.038 FT¥S .-
d
Z _ 20
3 T(FT)
% b
= 30-
0
=
}_

20

[0~
a -
] -2
8§ T -
2 0.02 -
fgd
3 - ~0.38
0.0 l e OG
2 - 0.008 —
- . 0.4
I) For V-Shape, use the nomograph with 0.006
Sx:‘-Sx‘SXz/(le‘l-Sxp_) -
. 0.004 4
2) To determinedischarge in qutter with ‘ ~0.2

composite cross slopes, find Qs using
.Tg and Sx. - -~ Then, use CHART 4 to
find Eo. The total discharge is
Q=Qq¢/(1-Eds), and Qy=Q-Qg.

Flow in triangﬁta_r gutter sections.

| belfl 3Cmé" 3//4/4(
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Lolet 48 - Shtin 407410 Talet# 9 -Shdn 05110
L,u/f;/,,,//{,,/_c = 0.0 LU/T’/';/M,@ = 0./

CHART 4. Ratio of frontal flaw to total gutter flow.

)3.601 M 5//4/4/
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. ~= Sx Q
a {.--
T FT¥s
0.420.3(1 /na 10.6 PooEW ( !
LT =0.6Q7S(1/n84 )™
50
FOR COMPOSITE CROSS SLOPES, USE S, FOR S,. 40
Se =S¢ +SyEo § SwrQ/W w :
- Lt
o
2 (FT) 204
SX» Se [ =70
-80
~ 0.0! 1 50 10 -

TURNING LINE

Q.01

Q.1

CHART 9. Curbh=opening and slotted drain inlet length

for total interception. .
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.5 .67 .5. .

j/<<< n

IS NNNEN
u\\
7&
/
Q ( for n=

0.016)

EXAMPLE:  GIVEN:
N=00I6; $4=0.03

$2004; T=6 FT 08
FIND: BT
Q =2.4 FTYs 4
. 3
an=0038 FT¥s 0.4-
o
- 20
T{FT)
g L
z 301 02-
5 o
- -

20 -

Qn (FT3/5)

~0.8
- Q.00lI 0.0l:_.oe
- T i , 2 - 0.0C8 :—04
\\// 1) For V-Shape, use the nomograph with 0.006 = ™
%, Sx2 Sx=SxSx2 /(S + Sy2) i
- 0.004
' T 2) To determinedischarge in qutter with ' =0.2
w i Ts - composite cross slopes, find Qs using
Quw EQS Ts and Sx. - Then, use CHART 4 to
Sy find Es.  The total discharge is
S

Q=Qg/(1-Es), and Qy=Q-Qs.
CHART 3. Flowin trianguiar gutter sections.

Don: M4 {/4/ 9
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Tulet#% - St 394470
w7 =1%/13.5= 0]
S /5% = pozs {'7/9/’/0'0“3 : {.{

Eo = 030

1.0

0.8

L

Eo=0Qw/0

CHART 4. Ratio of frontal flow to total gutter flow.

Deu: (M %’/4( ‘
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T FT¥S
0.42 03} /e 106 bW ( !
LT =0,6Q™ She (l/nSx)
50
FOR COMPOSITE CROSS SLOPES, USE S, FOR §,. 401
Se =Sy +SyEo | Sy:zQ/W W :
' Z 30+
! Lt
©
= (FT) 201
g -80
e BT
~ Q.01 ’ 50 10 4

TURNING_LINE
1

CHART 8. Curb=—opening and slotted drain inlet length
for total interception.
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56 o 1.67 L05-2.
Q=088 g 16705287

<< n

0.016)

NSNS EN
\
7(.
7
Q (for n=

EXAMPLE:  GIVEN:

: .. K . - . - EE SN S AR IR ) )

s N=0016; $4=003 -
$=004; T=6 FT o.a:[
F 02 FIND: 0540
- Q =2.4 FTYs :%‘
- 3
Qn=0.038 FTYS
—0.1 W 0.4=
- 0.08 z | _teo
C o ~ T(FT)
QL8 © -
i = 30- 02-
=~ 004 S )
X —{Q
20 4
10
8
g
4
L 3 -08
= Q.00I Q.8
[ T ] . 2 "A
1 - - . o4
V {) For V-Shape, use the nomograph with 0.0086
7 Sy2 Sx =Sy Sx2 /( Sy + Sy2) T
‘ ' . 0.004 -
T 2) To determinedischarge in gquiter with ' 0.2
w i Ts - composite cross slopes, find Qg using
Qw Qs Tg and Sg. - - Then, use CHART 4 to
S+ find Eo. The totel discharge is
S

Q=Qg/(1=Ea), and Qy=Q-Qs-

CHART 3. Flow in triangﬁiar gutter sections.

D CME ‘//4/4(
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ﬁ/(“fﬂ L{ - ‘3'{'4 {'101/' 295 + 70 //Lw [?ff.i g - 5{“7{@/\ 297 +(p

w/r= - 0.1 wfr =115 013
6‘/5,‘; O'Cpqgﬁ,af{: = fg-?; ":’)w/é)(s 0‘65‘%‘0,{ P 2’7 ’
Fo=0 ZZ Eo=0.%7 .

Eo=Qw/0Q

CHART 4. Ratio of frontal flow to total gutter flow.
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i e Sx Q
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T (FT¥s3)
042 a03(y /o 106 A
L;=068Q> 7S = (1/nsy)™ ,
50+
FOR COMPCSITE CROSS SLOPES, USE S, FOR §,. 40-
Se = Sx +s;,§° : s’,,fa/w " 30-»
3 Lt
(U]
z (FT) 201
g; -80
-70
ui Sx» Se - 6o
= -0.0! <o 10 -
2
— 8 -
g - 40 .
= .02 6 -
-30 5 -
.4"
f i 20 34
: [ guq o .
0.02 : L %yz L
c \»
£0.1 ,

2és g 345120 F10
-0.2 =

-7 i
=] 0.8 A
-3 0.6 -
L 4 0.5 1
0.4 1
0.3 -

CHART 8. Cﬁrb-upening and slotted drain inlet length
for total interception.
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T 4/{ Q= 9.2_6 5,67 505 1267

0.016)

EXAMPLE:  GIVEN:

IS NNNY
3\
7L

Q ( for n=

s N=0016; $,=003

$=004; T=6 FT 0.8
-02 FIND: 0.5 40
- Q =2.4 FTYs 4

- - 3

Qn=0.038 FTYS 0.4
0.1 " :
- 0.08 z A | _20
- - T{FT)
—0.08 o ¥
r <

= 30- 0.2 -
~0.04 SX é 0
L = —_ o
w016

C.c8 ~

n

n
L llll
o

10.04 1
i -2
0.02
1
L 3 - -08
- 0.001 | 00106
Lae T ] . 2 - 0008 —
~ | ' Foa
\// [) For V-Shape, use the nomograph with 0.006
' 6:?/ Sy2 Sx =Sy Sx2 /Sy * Sg2) T
: ’ 0.004
' T 2) To determinedischarge in gqutter with ' -0.2
w ! Ts - composite cross slopes, find Qs using
Qu EQS . Ts and Sx. - - Then, use CHART 4 to
S« find Eo.  The totaf discharge is
5« Q =Qs/(l - EO) ’ Ond Qw:Q-Qs .
CJART 3. Flow in triangular gutter sections.
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Tulet 425 Shto 479+
j { %’& MZ/7 9{“71"?% q7£l -f-f() ,LM /%,-{r
i€ :

- “=0.12
w/r.: /.5 //2{ _
-~ = 0.0 D oen = TS
(/U/f" /'b//%{.: ’ i/r53’7 Sw/ox = 0’05§/&0w
66'-)/6/( =~ 0.05% 0,015 | _E,} . 0.?”{
L. = 0.4 | |

Qw/0Q

Eo

flow.
CHART 4. Ratio of frontal flow to total gutter
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0.420.3( /e 106 S !
Ly =06Q "S> (1/n8y)™
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FOR COMPOSITE CROSS SLOPES, USE S, FOR S,. 40-
Se =Sy +SyEo | Sw=O/W N A
. ) Z 301
3 Lt
g (FT) 201
g -80
'S _EJ -650
’ 0.01 _ <o 101
~Q.00l = -
n - g -40 ° ]
0.0l i = “0.02 _ 5 -
- : =30 R
EOOI 04 | CBH27 5 Yy 1 4 4
' " 42§ Sto dTHHOL2G —
A - 0.06 | cg#ef BT . 34
0.02 K - 0.08 1
C = Q.1 : 2 -
£ 0.1 |
L 1O
- 0.2 -9
-8 l ]
-7 -
- S 0.8 :
-5 0.6 -
,_4 0.5 -
0.4 1
0.3 -

CHART 9. Curb=opening and slotted drain inlet length
for total interception.
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CHART 3. Flowin triéngﬁ!ar gutter sections.
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EXAMPLE: -

TURNING LINE

[) For V-Shape, use the nomograph with

GIVEN:
N=0016; $4=003
$:004; T=6 FT

FIND:

Q =2.4 FT¥s
Qn=0.038 FTIS

T(FT)

304

2 - -

sX:leSXZ/(sxl+sX2)

2) To determinedischarge in qutter with
composite cross slopes, find Qg using

Ts and Sy. -

find Eo .

Q=Qs/(‘ -

23

EO) ) and QW:Q-QS .

(FT3/5)

n

coe -+
N— 4
104

" Then, use CHART 4 to
The total discharge is

0.018)

Q (for n

08—
0.6+
0.4+

0.2 1

01786

0.04 -

0.02

0.01—L g6
0.008 -+

0.006

0.004

Devt: CHMé {/q/@
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=
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DISCHARGE @ (FT3/S) Den C/le%/q

CHART 12. Depressed curh=opening inlet capacity in sump locations.
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EXAMPLE:  GIVEN:
N=0016; $,2003
32004 T=6 FT
FIND:
Q 2.4 FTYS
QN=0.038 FTYS

wi

=

= T{FT)

S

= 30 -
sy &

,—-
~0.0l & 20 -

a ‘//71%{

Qn (FT13/5)

____.‘/ : 2 -

[} For V-Shape, use the nomograph with
Sx =Sy sz/(sxl-* Sy2)

2) To determinedischarge in qutter with

- composite cross siopes, find Qs using

Ts and Sx. - ° Then, use CHART 4 to
find Eo.  The total discharge is
Q=Qq/(I-Eo), and Qy=Q-Qg-

CYART 3. Flowin triangular gutter sections.
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DISCHARGE Q (FT3/S)
CHART 12. Depressed curb=opening inlet capacity in s

ump locations.
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N 5
N S EXAMPLE: GIVEN: !
s N=0016; $,=003 e
S:004; T=6 FT 0.8 T
-2 FIND: 040
5 Q =2.4 FTYs -
- 3 B
Qn=0038 FTYS 0.4-
—Q.1 w
- 0.08 Z , ’ 120
- - T(FT)
- 036 ° I
- = 30 0.2
~ 0.04 S th' )
X 3 10
~0.01 CBdro o, “ 20 1 o _ 8
~0.02 Bz ig:;‘h:o L ol—s
. 3 ~ B
e 'fﬂ? \&- .
o054 ¢
[0 .
8 - 0.04 —
J .
-2
6 + ]
e 0.02
A !
L 3 4 -038
L 0.001 001106
o T ‘ , 24 0008 -+
’/ EN . . —-0.4
v 1) For V-Shape, use the nomograph with 0.006 -
V </ S’\Q_ SX=S”SXZ/(S“+ SXZ) -+
' 0.004
T 2) To determinedischarge in quiter with ' ~Q0.2
w Ts - composite cross siopes, find Qg using '
Qw ’Qs Ts and Sy. - ° Then, use CHART 4 to
Sx find Eo. The total discharge is
Sw

Q=Qg/(1-Es), and Qyw=Q-Qg.

CHART 3. Flowin tr’iangixtar gutter sections.

Don: Chtg 5/a /s,
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CHART 12. Depressed curb=~opening inlet capacity in sump locations.
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12 EXAMPLE:  GIVEN: 2
5 N=0016; $4=003 o
$:004; T=6 FT o.a:[
~Q.2 . 4
FINDC: 0.5 40
I Q =2.4 FTYs %_
. 2 :
Gn=0.038 FTYs 0ad
—0.1 w
- 0.0 = : =20
- 5 T(FT) -
- 005 © i
- =
= 30 - 0.2 -
= 0.04 z
Sg & —10
. ~Q.01! g4 S Y2itTe - ‘@"_‘——_—_
0.02 | =57 e | L 0lo-s
- / c 008 T
' “ oosT*
10~ _
1 .
a8 Q.04 -
] -2
§ T -
r Q.08 4 .02
~0.002 C ol i
L 3 - -Q.8
L 0.00l 001—qg
' . . 0.4
\\/j I} For V-Shage, use the nomograph with 0.006
) S—‘{‘/ S'ﬂ?— SX:ASXQSXZ/(SXI'{.SXZ) -
: . 0.004 -
, T 2) To determinedischarge in qutter with ' ~Q.2
W i Ts L composite cross slopes, find Qs using
Qw G .Ts and Sx.  ° Then, use CHART 4 to
S« find Eo.  The tatal discharge is
S Q=Qg/(l

- EO) 1 Gnd Qw:Q-QS .

C4ART 3. Flowin tnangutar guttar sections.
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CHART 12. Degpressed curh-nyening inlet capacity in sump locations.
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<< n S
: o
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1oy EXAMPLE:  GIVEN: S
S N=0016; $42003 o
$=004; T=6 FT 0.8:[
- 02 FIND: | 0.5
i Q 2.4 FTYs :!_
2
» Qn=0.038 FTYS 0.ad
e " 1 )
- C.08 2 TFT) 20
~ 036 o i
" = 30 02
0.04 Z i =]
- sy & -0
- !— a T
r-0.0l 20 . .'f} = 8
~ Q.02 CHH ) S HodeX e o= 5
I / ' AR : .08 -
"~  gosI¢
[0~ i
a - 0.04 -
1 -2
6 + o
s 0.02 -
i
- 3 - 08
- 0,00l Q.01 ;—o.e
- T | , 2 - 0008 —+
- | . ' . 0.4
V/ t) For V-Shage, use the nomograph with 0.0086 -
4y 32 Sx=3”3x2/(3x1+512) .
0.004 —
T 2) To determinedischarge in qutter with ‘ Q.2
w Ts . composite cross slopes, find Qg using
Quw 'Qs .Tg and Sx. - * Then, use CHART 4 to
Sk find Es.  The total discharge is
S

Q=Qg/(I-Ea), and Qy=Q-Qg.

CHART 3. Flow in tnanguhr gutter sections.
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T b < Q a Sx ST 8
J A &
J w
N EXAMPLE:  GIVEN: L
s N=0016; $,=003 o
$=004; T=6 FT o.a:[
Q.2 . '
FIND: 0.6 40
- Q =2.4 FTYs %_
_ ' 2 v
-y y Qn=0.038 FTYS 0.4
- 008 z TET) 20
:O.CG g L
=~ 0.04 Sy Z Cay, 5, 307 027
_ 5 92445 . o
g - 8
CBY| th 30149 — F T
W Q.l——8
\:\Q&B\:r .
C gos4¢
10— N
8 - 1004 4
6 - 42
. 0.02 -
il
L 3 -038
- 0.00l 00l—qs
=~ T i : 2 - 0.008 —
N . : J or:
V/ I) For V-Shage, use the nomograph with 0.008
' < 57\2 SX=SX‘SX2/(S“+SX2) -
- | 0.004
' T 2) To determinedischarge in qutter with ' ~0.2
W | TS - compasite cross siopes, find Qs using

Quw ‘Qs .Tg ond Sg. - - Then, use CHART 4 to
Sx find Eo.  The total discharge is
BN Q=Q¢/(I-Ea), and Qy=Q-Qg.

CHART 3. Flowin triangﬁ!ar gutter sections.
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CHART 12. Depressed curh=opening inlet capacity in sump locations.

Den: Coltg <fafg



L
T el

APPENDIX 4
THYSYS PROGRAM INPUT/OUTPUT AND DOCUMENTATION



x> I> aA> x> D a4 €y €t < <t
= = Zxz = o e e [t =
ju e > I> a> [rp) = 2 & = oL o= =
- — — o= — OO O Pl >
[as]
- X > > IO» I> az X T
— e
€ 0 0O ~d N O B G P € 3 CO w1 O U1 s Gl R e —
— <3 0 O [ RN
> 1> T I> d> A> 1> T A> x> a> > A> H> A dm A> A>3 w — — —t — =
— —< -< < < =<
— oy = b J> w =) L= i == B = |
P33 Ca B IR I = ¢ BERNS I e L T 4 N O~ TO D D - oy M ™o
berd )t 51 Veooae e
o us W X X> X> U A > A> A I U> A 2> dA> A> > > [ < < St Cox Gt
=z <z <« < oI o
- — - == = 2L =
R T g O G et D O D [ R Y R N L N ' S R Y == t} I} O
o -4 i e B IS
Py gl ind
€D CH h
[
T T SIS S o g T
LT S PSR S i L S = e i i B TN S ry R [
SO D D NG SO <> € ry
~1 0 2 O O D < [
g O [t et e rJ < = (N £ -
<o L e BN 4 (XS IENS ¢ N WY
< < £ <> €2 o —~—t
[ BN 2] €y &N DD -
=
e R T T R
boh pen b g O B I Y
[T . S D> B
=4 O e 1S ) R ) <> <> <D [
- - - - - - - - . - L]
€3>~ <> pD 4 Y e O ¥y
-
(T — [ o
Dt L (D) O b GO O Y
- - - - - - - - XV Dy Ly D> - d D L0 O [¥3)
R I e T B R 4] N
<
pae oi)
s —
wl o <s =) s £ o>
PR . = o
fw -k e [ e iy =
ro> ~t > =4 €O 3 D [ s o
=
€ oa> > oa> > <3oe> s [
L e e e T e o S 2l
o Gt €M Cd 9 ted €1 G %)
—-—t
D R ST PR SRS ¥ 4 )

<3
et gy
s T Y
<D

s




!

.y
o
—
=€
[y
o

¥
<.
I
T 152
L s
LA+
¥ Y

Tuyoye
[EERVERY

Gy
—d
s
0
L
@
<3
-
'y
T
fohs
<«
L3y
o=t
o - e
[a] € oLx2
bt Iotad
b Ll ora
< -
oz
pause
< N . I
' > LR T oY)
1. - R
b [ PH
<o
>
- . I
[0 QSR V¥
(<P - L
4 T ot tx
<3
P
—
<L e
= Y (D
< M
[
[
LLk -
= L0 et
(v -k
€'Y e
=
=2
o

[3%]

-t

et

<
)

Q3
<~

—
<o
as
[es]
o
-t

<L

<>
<K

<

<>
554

o>

o0
-t

—t

<>
~Or

o>

—
-

<>
«l
(a8
P

——

Do

[

<>

as
—t

(o)
—1

<
<

(]

1

<>
D

fen]

Arnma
g
Now

s

lalr
[

T
159

ATON
Vi

Yy

<>
ey

~

vt

—

<>
r—

~0
€

.-t
-~y

<.

<

o

<o
<

[
P< i

—t

<
cu

3
o

-

<>
e



Eas I Je Eed
[

L L o B A T Lk B I N T o VY
. <k - - - M - - - . - -
4 O I Y e I s S e e I R e a
. <K B e e oY
2 -
(=) T Q) O 0 £ D e et~ P
<o . " « - . N - - - -
et LS I B N e T T R SR ST N |
(]
o
N ~F 0D -~ ) NI s CD O CD et
e =Y e T s O €3 < B D ) ¢
e . - - - - - N - « -
Lsd Lo i B = T = B e R e B =]
==
T ON O8 P N0 CN O D N«
- Cd =y =r O3 <> B3 =+ <r =r o
©OT D CX €3 €2 D o omd O O O €D
y <C €Y CH LD D LY €D O <P T3 O
> oD O > D> D D I O3
= SR ] - - - - - . . N . .
Lo e I v B D I T B T o
YO O Q) ) e O =E DO
<> ok - L Y =GN P ) O P O e D
P wy <X - - - . - . N N . A
R ] C ot~ 4 3 <D <D O~ 0D O
< - <o €r C> > <> € <> <h O~ O O
(%] w <X C € € ©4 O O O et =t
Zem LD e b T R s T T e e It
P <C
Zoa v [
oI Do MO D O O 0D 00 P O SF et
R [ [ ) B I < N O o (Y R
DR = re <X . - . - . - - N - -
oo —a . Lt L S B A = < S S O
> o] = <3 €3 I D <> > C3 D O O
[T <L €2 Ct Cf € Cf O ©d O = ot
. o B B e B ™ Qs Ut G
(7] o>
< Saem
el vt =3 O8N O S OO D O N O
[ [ TN P MY et e D R RT3 T T
peas T N . . - - 9 - . . .
Lao A N RIS I S e e
4~ O O O Ot
[N €3 <D € > O ¥ < > D <>
. €O WY ot U)ol e et €D
o - - - - . . - . . -
[ - > CY D > O <3 Y D
LERT D I e B B e P I e B I ]
P T s et T et S S R
= CH 3 D O O
<y s €D O D O &>
wr o Eon B¢ SRS B A L TR S S B AN IR
S e —
< €L <C €€ <X «F < <X <k <C <
(72 I BRI < SN+ = T LS. I T JEEYS S Y oN ]
il -t
o <X <L < <€ 7Y <K <L <fT <K <X
=
> B I U e B Y N R - < I = =Y
o —
(5]
©y
R
e
<
€.



KEXEKXKLKXKELKKEXXKKERLKRK XKL XK

*

THYSYS

TEXAS HYDRAULICS SYSTEM
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TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108
THYSYS

REVISED 5-17-81
8217 Road - 83rd to 67th, MARICOPA COUNTY HIGHWAY DEPT
Tram Outfall, Sta 397+00 to 433+50

_ OFF-SITE ORAINAGE FLOWS ADJUSTED AT 3RANCH JUNCTIONS

3
$
$
$
$ ROADWAY DRAINAGE > 10-YR PEAKS FROM RATIONAL ANALYSIS
$
SEWER ANALYSIS SEWER FREQUENCY=18 YR
$

$ 10-Yr, 24-Hr Storm (TRunk_2a.0AT)
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24 CIRC
38 CIRC
21 CIRC
30 CIRC
30 CIRC
30 CIRC
21 CIRC
24 CIRC
24 CIRC
24 CIRC
24 CIRC
21 CIRC
24 CIRC
24 CIRC
30 CIRC
36 CIRC
36 CIRC



ANAL
ANAL
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ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
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$
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TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

SEWER

SEWER ANALYSIS

« e e e e s e
— KXY - o LY - N

-_— O N —

TEXAS HYDRAULIC SYSTEM - 221108

CONFIGURATION DATA

u.s. D.s.
U.s. 0.5. F.L. F.L.
I0 ID ELEV ELEV

A10 A 9 1186.50 1185.80
A1 A 9 1185.50 1184.80
A9 A8 1183.30 1182.00
A8 AT 1182.00 1180.90
AT A6 1180.90 1180.00

LENGTH
FEET

100
100
320
252
218

SLOPE BBLS RISE SPAN

0.00700
0.00700
0.00406
0.00436
0.00413

1
1
1
1
1

THYSYS

54
56
84
84
84

54
68
84
3
84

SHAPE

CIRC
CIRC
CIRC
CIRC
CIRC

v 2.3.PC 1/89



PC/THYSYS

WO ocCOCocCOMMMIMMEEEO OO o 0 > > 2
Bl TS T SUVINE ¥ ) TR C N JU T d 2 S I ST U IR S I - TR ST S O R e Y =)

RUN

—

W o ~3 N N P~ W r3 —

> - e b
D W oo

O >» O OO 0o MmMmIimiMmmo o O o 0
€O = 2N W B R R W B U RS R QPO R D

U.§.

I0

A0
Al1
A9

X B X B 2 B X
8 D = o O -2 0O

1180.00
1178.80
1176.50
1175.10
174,00
1195.05
1192.50
1184.80
1194.75
1193.00
1192.50
1191.50
1194.25
1193.50
1183.30
1192.30
1192.10
1194.45
1193.9¢0
1192.50
1191.1¢0
1190.30
1189.10

D.S.

—
o

> X T > e B> X P X Xw
— 02 D Fa O O 3 0o WO

1178.80
1177.50
1175.10
1174.00
1173.00
1192.78
1181.30
1184.00
1193.75
1192.50
1181.50
1190.80
1183.75
1193.30
1182.80
1192.10
1191.60
1194.15
1192.60
1191.60
1183.60
1189.10
1184.00

515 0.00233
515 0.00252
610 0.00220
43§ 0.00252
435 0.00229
0.00635
250 0.00480
30 0.02000
239 0.00418
92 0.00543
200 0.00500
142 0.00493
111 0.00450
74 0.00270
255  0.00196
0.00226
138 0.00368
219 0.00137
280 0.00464
0.00351
0.03750
58  0.02069
208 0.02452

Ekal

310

285
200

bt e e b ok b b b b b e b b b e b b eh b b d b b

84
84
98
96
96
21
A4
38
21
30
30
30
2
2
2
24
24
21
24
24
30
36
38

84
84
96
96
%
21
24
36
2
30
30
30
2
24
2
U
pL}
21
pL}
24
30
36
36

CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
TEXAS HYDRAULIC SYSTEM - 221108

INI

0.013
9.013
0.013
0.013
0.013
g.013
0.013
0.013
0.013
0.013

JUNC
Loss

OO0 O C OO oo
. . . . N « e e e e

— D e s D - N D O
OO O O O O O O oo

THYSYS

HYDRAULIC DATA

FLOW

86.00
173.00
268.00
268.00
277.00
302.00
302.00
353.00
353.00
353.00

u.s.
HEAD

1188.97
1188.64
1188.04
1186.98
1186.43
1185.72
1184.47
1183.22
1182.01
1181.25

D.s.
HEAD

1188.28
1188.04
1186.98
1186.43
1185.72
1184.47
1183.22
1182.01
1181.25
1180.50

HYDR.
GRAD

0.80238
0.00265
0.00178
0.80178
0.00188
0.80223
0.00223
0.80150
0.00150
0.0¢150

DEPTH

0.55
0.57
0.40
0.58
0.61
0.81
0.78
0.59
0.66
0.69

VELCC.

10.7
12.4
11.1
1.8
1.3

9.

GO O D WO
. . . .
wn O oo O

PIPE

CAPAC.

164.5
280.9
407.2
4221
410.5
308.4
321.0
437.0
458.1
436.8

V 2.3.PC 1/89



1 84 83 0.013 0.10 5.00 1195.89 1193.53 0.00743 0.48 5.3 13.2
12 83 82 0.013 0.10 8.50 1193.56 1192.36 0.007141 0.53 5.0  15.7
13 B0 A6 0.013 0.10 27.00 1185.87 1185.72 0.00164 0.37 11.4  94.3
4 C5 C4 0.013 010 65.00 1195.81 1195.37 0.00143 0.55 4.4  10.2
15 C4 €3 0.093 0.10 25.00 1195.37 1194.93 0.00372 0.70 6.8  30.2
1 C3 €2 0.013 0.00 128.10 1194.33 1193.99 0.00469 0.80 6.7 29.0
17 C2 82 0.013 0.50 28.10 1193.99 1192.83 0.00469 0.8% 6.5  28.8
18 E6 £5 0.013 0.10 9.00 1199.13 1198.67 0.00323 0.7t 4.9  10.6
19 ES5 E4 0.013 0.50 13.00 1198.67 1197.33 0.00330 1.00 4.1 11.8 *x
20 E4 E3 0.013 0.10 15.40 1197.93 1196.65 0.00463 1.00 4.3 10.0 **
21 B3 E2 0.013 0.10 15.40 1196.65 1195.11 0.00463 1,00 4.3  10.8 *x
22 B2 D2 0.013 0.50 19.50 1195.11 1193.80 0.00743 1.00 §.2  13.7 **
B 05 D4 0.013 0.10  7.30 1196.54 1195.90 0.00249 1.0 3.3 §.9 **
2 D4 D3I 0.013 0.60 10.00 1195.08 1193.90 0.00195 0.5 5.2 15.4
25 03 D2 0.013 0.10 10.00 1193.90 1192.90 0.00195 0.65 4.6  13.4
% D2 A7 0.013 0,50 33.80 1192.25 1186.43 0.00671 0.46 15.2  79.4
2T 82 B 0.013 0.50 27.00 1191.41 1190.21 0.00164 0.37 1.4 959
28 81 80 0.013 0.10 27.00 1180.15 1185.87 0.00164 0.35 12.2 104.¢
TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 ¥ 2.3.PC 1/89

THYSYS

SEW0008--CAPACITY OF RUN 19 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 20 IS EXCEEDED.
SEWOC08--CAPACITY OF RUN 21 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 22 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 23 IS EXCEEDED.



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 V 2.3.PC 1/89
THYSYS

STATIONING
UPSTREAM

RUN JUNCTION 1D STATIONING

1 A10 4002

2 At 4002

3 A9 3902

4 A8 3582

§ A7 3330

§ AS iRV

li AS 2587

8 Ad 2082

§ A3 1472

18 A2 1036



SEWER
3

$

H

JUNC A
JUNC A
JUNC A
JUNC A
JUNC A
JUNC A
JUNC A
JUNC A
JUNC A
JUNC A
JUNC 8
JUNC 8
JUNC B8
JUNC 8
JUNC 8
JUNC C
JUNC C
JUNC C
JUNC C
JUNC D
JUNC D
JUNC O
JUNC D
JUNC E
JUNC E
JUNC €
JUNC E
JUNC E
$
QUTLET
$

DSGN
DSGN
DSGN
DSGN
DSGN
DSGN
DSGN
D3GN
DSGN
DSGN
DsGN
36N
DSGN
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1
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ANALYSIS

25-Yr, 24-Hr Storm (TRUNK_2A.DAT)

2 TYPE=JUNCT
3 TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE-JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT

STATIONING 600.0

94§
3Us
8 Us
1S
§ US
5Us
4Us
3Us
28
1 Us
3US
2U8
6 US

—_—

O X > I X B b > o B I
S W B P TN 10 WD S
e D D > P e B Xe B X e B> D

1191.0 DS 1190.3
1191.0 0S 1190.3
1190.3 0S 1189.0
1189.0 DS 1187.9
1187.9 05 1187.0
1187.0 05 1185.8
1185.8 DS 1184.5
1184.5 08 1183.1
1183.1 US 1182.0
1182.0 05 1181.¢0
1196.8 05 1194.5
1194.5 DS 1193.3
1187.6 DS 1187.0

T.H. ELEV 1180.5

108
100
320
252
218
515
515
§10
436
436
N
250

30

SEWER

A

1
2

-2

o> on

1

26

27

.8

i

o O

013
013
013 .
013 .
013 .
013 .
013 .
013
013 .
013 .
013 .
013 .
013

3989
658
3142
4081
3842
3150
3550
4418
4305
4231
3875
3686
4314
4095
3815
3530
3408
3350
FREQUENCY=25 YR

60 CIRC
66 CIRC
84 CIRC
84 CIRC
84 CIRC
84 CIRC
84 CIRC
96 CIRC
96 CIRC
86 CIRC
21 CIRC
24 CIRC
36 CIRC

— ed e e eh QD b 3 e N



DSGN
DSGN
DSGN
D3GN
0SGN
DSGN
DSGN
DSGN
0OSGN
DS6N
DseN
DSGN
OSGN
0SGN
DSGN

ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL

ENDATA

14
1§
18
11
18
18
20
21
22
23
24
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26
27
28

CO 3 A N = W A —

QOO O O Mmoo, O
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4 Us
3US
2Us
2°US
§Us
4 Us
KR
2Us
2 Us
4 US
3Us
2US
7US
1 U8
0Us

O w2 1A W PR WP UMD PO M) D )W OE T OD 2 CO WS WD

1196.5 08 1195.
1195.5 DS 1195.
1195.0 05 1194.
1194.0 05 1193.
1196.0 08 1195,
1195.5 0§ 1195.
1195.3 DS 1194.
1194.8 DS 1194,
1194.1 0S 1183.
1196.2 0S 1195.
1185.9 05 1194,
1194.6 05 1193.
1193.6 0S 1186.
1183.3 08 1192.
1182.1 08 1187.0

— e O OD WD OY - OO U A W D D N

54
66
84
3
84
84
84
36
96
96
Pa
24
36
A
3
30
3
21
U
1)
4
1)
21
L}
L)
3
38
36
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136
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200
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013
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013 .
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.013
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21 CIRC
30 CIRC
30 CIRC
38 CIRC
21 CIRC
28 CIRC
24 CIRC
24 CIRC
24 CIRC
21 CIRC
24 CIRC
24 CIRC
30 CIRC
36 CIRC
36 CIRC



TEXAS OEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 V 2.3.pC 1/89
THYSYS

SEWER

SEWER ANALYSIS
CONFTGURATION DATA

U.s. 0.8,
U.s. D.s. F.L. F.L. LENGTH
RUN 1D 1D  ELEV ELEV  FEET SLOPE BBLS RISE SPAN SHAPE

A10 A 9 1186.50 1185.80 100 0.00700 t 54 54 CIRC
A11 A9 1185.50 1184.80 100 0.00700 t G866 CIRC
A3 A8 1183.30 1182.00 320 0.c04068 ! 84 84 CIRC
A8 AT 1182.00 1180.90 252 0.00436 1 84 84 CIRC
AT A6 1180.30 1180.00 218 0.00413 1 g4 84 CIRC

L3 L T R



6§ A6 A5 1180.00 1178.80 515 0.00233 1 &4
T A5 A4 1178.80 1177.50 515 0.00252 1 84
8 A4 A3 1176.50 1175.10 610 0.00230 1 96
9 A3 A2 117510 1174.00 436 0.00252 1 96
10 A2 AT 1174.00 1173.00 436 0.00229 1 96
11 84 83 1195.06 1192.75 331 0.00695 t 21
12 83 821192.50 1191.30 250 0.00480 1+ 24
13 80 A6 1184.60 1184.00 30 0.0200 1 38
4 C5 €4 119475 1193.75 239 0.00418 1 2
15 C4 €3 1193.00 1192.58 82 0.00843 1 30
16 €3 €21192.50 1191.50 200 0.00500 1t 3¢
17 C2 82 1191.50 1190.80 142 0.00493 1 30
18 E§ E51194.25 1193.78 111 0.00450 1 2
19 ES5 E 4 1193.50 1193.30 78 0.00270 1 2
20 E4 E31193.30 1192.80 255 0.00196 1 24
21 E3 E21192.80 192.10 310 0.00228 1 24
22 E2 D2 1192.16 1191.60 136 0.00368 1 24
23 D5 D4 1194.45 119415 119 0.00137 1 21
24 D4 D3 1193.90 1192.60 280 0.00464 1 24
5 D3 D21192.80 1191.60 285 0.00351 1 24
2 02 A7 1191.10 1183.60 200 0.03750 1 30
27 82 B 11190.30 1189.10 58 0.02089 t 3%
28 B 1 80 1189.10 1184.00 208 0.02452 1 3§
TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 ¥ 2.3.PC 1/89
THYSYS
HYDRAULIC DATA
u.s. D.S. JUNC U.s. D.S.  HYDR. PIPE
RUN 1D ID 'N" LOSS  FLOW  HEAD HEAD  GRAD  DEPTH VELOC. CAPAC.
T A0 A9 0.013 0.00 126.00 1193.16 1192.75 0.00411 0.66 11.2 164.5
2 At AQ 0,013 0.00 227.00 1193.21 1192.75 0.00457 0.59 3.0 280.¢
3 A3 A8 0.013 0.50 353.00 1192.75 1191.28 0.00305 0.73 11.7 407.2
4 A8 AT 0.013 0.10 353.00 1191.28 1190.41 0.00305 0.7t 12.1 4221
5 AT A8 0.013 0.30 364.00 1190.41 1189.40 0.00325 0.74 11.9  410.5
6§ A8 A5 0.013 0.10 392.00 1189.40 1187.36 0.00377 1.00 10.2 308.4 *x
T A5 A4 0,013 0.10 392.00 1187.36 1185.32 0.00377 1.00 10.2 321.0 **
8 A4 A3 0.013 0.30 463.00 1185.32 1183.45 0.00258 1.00 9.2 437.0 **
§ A3 A2 0.013 (.10 463.00 1183.45 1182.22 0.00258 1.00 9.2 458.1 *x
10 A2 A1 0.013 0.10 483.00 1182.22 1181.00 0.00258 1.00 9.2 436.§ *x



11 84 83 0.013 0.10 65.00 1195.39 1193.59 0.007143 0.48 5.3 13.2
12 83 82 0.013 0.10 8.50 1193.56 1192.36 0.00141 0.53 5.0 15.7
13 80 A6 0.013 0.10 28.00 1189.55 1189.40 0.00176 9.28 1.4 94.3
14 €5 C4 0.013 0.10 §.00 1195.81 1195.37 0.00143 0.55 4.4  10.2
15 €4 €3 0.013 0.10 25.00 1195.37 1194.93 0.00372 0.70 §.83  30.2
% €3 €2 0.013 0.00 28.10 1194.393 1193.99 0.00463 0.80 6.7 29.¢
17 €2 82 0.013 0.50 28.10 1193.99 1192.83 0.00459 0.31 5.6  28.8
¢ E6 €5 0.013 0.10 9.00 1199.13 1198.67 0.00323 0.71 4.9  10.§
19 ES E4 0.013 0.50 13.00 1198.67 1197.93 0.00330 1.00 4.1 11,8 %
20 E4 E3 0.013 0.10 15.40 1197.93 1196.65 0.00463 1.00 4.9 10.0 **
21 E3 E2 0.013 0.10 15.40 1196.65 1195.11 0.00463 1.00 4.9  10.8 **
22 B2 02 0.013 0.50 19.50 1195.11 1193.60 0.00743 t.00 §.2 13,7 =
23 DS 04 0.013 0.10 7.30 1196.54 1195.30 0.00249 1.00 3.3 5.9 =
24 04 03 0.013 0.00 10.00 1195.08 1193.90 0.00195 0.58 5.2 154
23 03 D2 0.013 0.10 10.00 1193.90 1192.90 0.00185 0.65 4.6 13.4
26 D2 AT 0.013 0.50 33.60 1192.25 1190.41 0.00671 0.46 15.2 79.4
27 82 871 0.013 0.50 28.00 1191.417 1180.21 0.00176 0.37 11.8  95.9
28 81 890 0.013 0.10 28.00 1190.18 1189.55 0.00178 0.36 12.2 104.4
TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 ¥ 2.3.PC 1/8¢

THYSYS

SEW0008--CAPACITY OF RUN
SEW0008-~CAPACITY OF RUN IS EXCEEDED.
SEH0008--CAPACITY OF RUN IS EXCEEDED.
SEW0008--CAPACITY OF RUN 9 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 10 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 19 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 20 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 21 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 22 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 23 IS EXCEEDED.

1S EXCEEDED.

o 3



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 v 2.3.PC 1/89
THYSYS
STATIONING
UPSTREAM
RUN JUNCTION ID STATIONING
1 A0 4002
2 Al 4002
3 A9 3902
4 Ag 3582
5 Al 3330
6 AS N2
7 AS 2597
8 Ad 2082
9 A3 1472
10 A2 1038



11 B4 3989

12 83 3858
13 B9 3142
14 C3s 4081
15 C4 3842
1§ 3 3150
11 ¢? 3550
18 ES 4415
19 ES 4305
20 Ed 423
2 £3 3975
22 £2 3665
3 053 4314
2 04 4095
25 D3 3815
26 02 3530
21 82 3408
28 81 3350

SEWER ANALYSIS SEWER FREQUENCY=00 YR

§

$ 100-Yr, 2-Hr Storm (TRUNK_2A.DAT)

$

JUNC A 2 TYPE=JUNCT
JUNC A 3 TYPE=JUNCT
JUNC A 4 TYPE=JUNCT
JUNC A 5 TYPE=JUNCT
JUNC A § TYPE-JUNCT
JUNC A T TYPE=JUNCT
JUNC A 8 TYPE=JUNCT
JUNC A 9 TYPE=JUNCT
JUNC A 10 TYPE=JUNCT
JUNC A 11 TYPE=JUNCT
JUNC 8 0 TYPE=JUNCT
JUNC 8 1 TYPE=JUNCT
JUNC 8 2 TYPE=JUNCT
JUNC 8 3 TYPE=JUNCT
JUNC 8 4 TYPE=JUNCT
JUNC C 2 TYPE=JUNCT
JUNC C 3 TYPE=JUNCT
JUNC C 4 TYPE=JUNCT
JUNC C 5 TYPE=JUNCT
JUNC 0 2 TYPE=JUNCT
JUNC D 3 TYPE=JUNCT
JUNC D 4 TYPE=JUNCT
JUNC O 5§ TYPE=JUNCT
JUNC £ 2 TYPE=JUNCT
JUNC £ 3 TYPE=JUNCT
JUNC E & TYPE=JUNCT
JUNC E § TYPE=JUNCT
JUNC E & TYPE=JUNCT

$

QUTLET  STATIONING 600.0 T.W. ELEV 1180.5 Al

’

0SGN 1 A 10 A 9 Us 1191.0 05 1190.3 100 157 .013 80 CIRC
0SGN 2 A 11 A 9US 1191.0 0S 1190.3 100 217 .013 66 CIRC
DSGN 3 A 9 A 8US 1190.3 DS 1189.0 320 -1.013 .5 84 CIRC
DSGN 4 A 8 A 7US 1189.0 0S 1187.9 252 013 .1 84 CIRC
DSGN 5 A T A §US 1187.9 05 1187.0 219 -17 .013 .3 84 CIRC
DSGN 6 A 6§ A 5US1187.0 05 1185.8 515 -19 .013 .1 84 CIRC
DSGN 7 A 5 A &US 1185.8 0S 1184.5 3515 .013 .1 84 CIRC
DSGN 8 A 4 A 3US 1184.5 DS 1183.1 §10 80 .013 .3 96 CIRC
DSGN 9 A 34 2US 1183.1US 1182.0 436 013 .1 96 CIRC
DSGN 10 A 2 A 1US1182.0 05 1181.0 436 013 .1 96 CIRC
DSGN 11 B8 48 3US 1196.8 DS 1194.5 331 §.0 .013 .1 21 CIRC
OSGN 12 B 38 2US 1194.5 DS 1193.3 250 2.5.013 .1 2 CIRC
DSGN 13 8 0 A 6US 1187.6 0§ 1187.0 30 013 .1 35 CIRC



DSGN 14 C 5C 4US 1196.5 03 1195.5 238 6.0 .013 .1 21 CIRC
DSGN 1S C 4 C 3 US 1195.5 DS 1195.0 92 18 .013 .1 30 CIRC
DSGN 16 C 3 C 2 US 1195.0 0S 1194.0 200 3.1.013 30 CIRC
OSGN 17 C 28 2US 1194.0 0S 1193.3 142 013 .5 30 CIRC
DSGN 18 E 6 E 5 US 1196.0 0S 1195.5 11 8.0 .013 .1 21 CIRC
DSGN 19 E S5 E 4US 1195.5 05 1195.3 M 12.6 .013 .5 24 CIRC
OSGN 20 E 4 € 3 US 1195.3 DS 1194.8 258 2.4 .013 .1 28 CIRC
DSGN 21 E 3 E 2US 1194.8 05 1194.1 210 013 .1 24 CIRC
DSGN 22 E 20 2US 1194.1 DS 1193.6 136 4.1..013 .5 24 CIRC
DSGN 23 0 S50 4US 1196.2 DS 1195.9 219 7.9 ..013 .1 21 CIRC
0SGN 24 0 40 3 US 1195.9 05 1134.6 280 2.1.013 24 CIRC
OSGN 25 D 3D 2US 1194.6 DS 1193.6 285 .013 .1 24 CIRC
OSGN 26 0 24 7US 1193.6 03 1186.1 200 4.1.013 .5 30 CIRC
0SGN 27 8 28 1US 1193.3 DS 1192.1 58 4.4 .013 .5 36 CIRC
OSGN 28 8 18 0US 1192.1 05 1187.0 208 L0313 .1 36 CIRC
$

ANAL 1 A104A 9 1 5

ANAL 2 A1 A 8 1 &6

ANAL 3 A 94 3 184 .5

ANAL 4 A 84 7 18 |

ANAL 5 A TA § 1 84 3

ANAL 6 A 64 5 1 84 A

ANAL 7T A 54 4 T84 1

ANAL 8 A 4A 3 1 9% .3

ANAL 9 A 3 A 2 1 9 A

ANAL 10 A 24 1 1 9% A

ANAL 11 8 48 3 {3 .1

ANAL 12 B 38 2 U 1

ANAL 13 B 04A 6 13 1

ANAL 14 C 5C ¢ [ A

ANAL 15 C 4C 3 130 A

ANAL 16 C 3¢C 2 T30

ANAL 17 C 28 2 T30 5]

ANAL 18 E G6E 5 T2 .1

ANAL 19 E SE 4 1T U .5

ANAL 20 E 4 E 3 U .1

AMAL 21 E 3E 2 T A

ANAL 22 E 20D 2 tou .5

ANAL 23 D 5D 4 1A 1

ANAL 24 0 4D 3 [

ANAL 25 D 3D 2 T 24 .1

ANAL 26 D 24 7 t30 ]

ANAL 27 8 28 1 1 3 .5

ANAL 28 8 18 0 1 3 A

$

ENDATA



PC/THYSYS

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

SEWER

SEWER ANALYSIS

u.§
I0

A10
AN
A
AS
AT

TEXAS HYDRAULIC SYSTEM - 221108

CONFIGURATION DATA

U.s. 0.8
. 0.5, FL. F.L.
ID  ELEV ELEV

A9 1186.50 1185.80
A 9 1185.50 1184.80
A 8 1183.30 1182.00
A7 1182.00 1180.90
A 6 1180.90 1180.00

LENGTH
FEET

160
100
320
252
218

SLOPE B8LS RISE SPAN

0.00700
0.00700
0.00406
0.00438
0.00413

b b e b

THYSYS

54
66
84
8
84

54
66
84
84
84

SHAPE

CIRC
CIRC
CIRC
CIRC
CIRC

v 2.3.PC 1/89



6 A6 AS1180.00 1178.80 515 0.00233 1 34 84 CIRC
T AS A4 1178.80 1177.50 515 0.00252 1 84 84 CIRC

8 A4 A3 1176.50 1175.10 610 0.00230 1t 96 96 CIRC
§ A3 AZ1175.10 1174.00 435 0.00252 1 96 96 CIRC
10 A2 A11174.001173.00 436 0.00229 1 96 96 CIRC
11 84 B31195.05 192,75 331 0.00895 1 2t 21 CIRC
1283 B821192.50 1191.30 250 0.00480 1 24 24 CIRC
13 80 A6 1184.60 1184.00 30 0.02000 t 36 38 CIRC
4 CS5 C41194.75 1193.75 239 0.00418 1 21 21 CIRC
15 C4 €3 1193.00 1192.50 92 0.00543 1t 30 30 CIRC
16 C3 C21192.50 1191.50 200 0.00506 1 30 30 CIRC
17 C2 82 1191.50 1190.80 142 0.00433 1 30 30 CIRC
18 E6 £351194.25 193,75 111 0.00450 1 21 21 CIRC
19 £5 E ¢ 1193.50 1193.30 T4 0.00270 1 24 24 CIRC
20 E4 E31193.30 1192.80 255 0.00196 t 24 24 CIRC
21 E3 E21182.80 1192.10 310 0.00226 1 24 24 CIRC
22 E2 D21192.10 119180 136 0.00368 1 24 24 CIRC
23 D5 D4 119445 119415 219 0.00137 1 21 21 CIRC
20 D4 D31193.30 1192.60 280 0.00484 1 24 24 CIRC
5 D3 D21192.60 1191.60 285 0.00351 1 24 24 CIRC
26 02 A7 1191.10 1183.60 200 0.03750 1. 30 30 CIRC
27 82 81 1190.30 1189.10 58 0.02069 1 38 36 CIRC
2 81 80 1189.10 1184.00 208 0.02452 1 3% 38 CIRC

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 v 2.3.PC 1/89

THYSYS

HYDRAULIC DATA

u.s. 0.S. JUNC u.s. D.5.  HYDR. PIPE

RUN I I 'N' LOSS  FLOW  HEAD HEAD  GRAD  DEPTH VELOC. CAPAC.

1T A0 A9 0.013 0.00 157.00 1198.40 1197.76 0.00637 0.79 11.7 164.5

2 MY A9 0.013 0.00 277.00 1198.44 1197.76 0.00680 0.32 13.3 280.9
3 A% A8 0.013 0.50 433.00 1197.76 1195.79 0.00459 1.00 1.3 407.2 *x
4 A8 AT 0.013 0.10 433.00 1195.79 1194.53 0.00453 1.00 - 11.3 422,71 *¥*
5 AT A6 0.013 0.30 458.20 1194.53 1193.11 0.00514 1.00 11.9 410.5 **
6§ A5 A5 0.013 0.10 480.20 1193.11 1190.10 0.00565 1.00 12.5 308.4 ¥*
T A5 A4 0013 0.10 480.20 1190.10 1187.09 0.00565 1.00 12.5 321.0 **
8 A4 A3 0.013 (.30 560.20 1187.00 1184.49 0.00377 1.00 11.1  437.0 *x*
9 A3 A2 0.012 0.10 560.20 1184.40 1182.74 0.00377 1.00 11.1 458.1 ¥*
10 A2 A1 0.013 0.10 560.20 1182.74 1181.00 0.00377 1.00 11.1 436.8 *x



11
12
13
14
18
16
1
18
18
20
21
22
a3
24
25
28
27
28

w o
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— B3RS A UMD QR U D MDD B
CO O > SO O C2 M MMM OO > 0o
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PC/THYSYS

SEW0008--CAPACITY OF RUN
SEW0008--CAPACITY OF RUN
SEW0008--CAPACITY OF RUN
SEW0008-~CAPACITY OF RUN

SEW0G08--CAPACITY OF RUN
SEW0008--CAPACITY OF RUN

SEWG008~--CAPACITY OF RUN
SEW0008--CAPACITY OF RUN
SEWOQ08-~CAPACITY OF RUN
SEW0008--CAPACITY OF RUN
SEW0003--CAPACITY OF RUN
SEW0008-~CAPACITY OF RUN
SEW0008--CAPACITY OF RUN

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
c.013
0.013
0.013
0.013
0.013
0.012
0.013
0.013

== W W S = K — = N — R R W~ - = S R W )
N . . . . N . . . . . . . . . . . .

. LN N ot €D 2 N e s Y 2 OV €D b e e s
== A= A ARSI I — IO — A~ B = - I

§.00

8.50
41.00

§.00
25.00
28.10
28.10

9.00
21.60
24.00
24.00
28.10

7.90
10.00
10.00
42.20
41.00
41.00

1195.96
1195.38
1193.32
1187.92
1197.48
1187.04
1186.10
1207.94
1207.48
1206.31
1203.34
1199.75
1199.00
1198.35
1197.81
1137.15
1194.93
1134.21

1195.38
1194.93
1193.11
1187.48
1197.04
1196.10
1184.93
1207.48
1206.31
1203.34
1189.75
1197.15
1198.35
1187.81
1197.15
1194.53
1194.21
1193.32

0.00143
0.00141
0.00378
0.00143
8.00372
0.00469
0.00469
0.00323
0.00912
0.01126
0.01126
0.01543
0.00248
0.0019§
0.00195
0.01059
0.00378
0.00378

0.48
0.53
0.46
0.55
0.70
0.30
0.81
8.1
1.00
1.00
1.00
1.00
.00
0.589
0.65
.52
0.46
0.44

5.3 13.2
5.0 157
2.9 94.3
4.4 10.2
§.8 30.2
6.7 23.0
§.6 28.8
4.3 10.6
§.9 11.8
1.6  10.0
.6 10.8
8.9 1.7
3.3 5.9
5.2 15.4
4.6 134
16.4 184
1.3 95.9
13.7  104.4

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

TEXAS HYDRAULIC SYSTEM - 221108

IS EXCEEDED.
IS EXCEEDED.

IS EXCEEDED.

IS EXCEEDED.
8 IS EXCEEDED.

9 S EXCEEDED.
10 IS EXCEEDED.
19 13 EXCEEDED.
20 IS EXCEEDED.
21 IS EXCEEDED.
22 1S EXCEEDED.
23 IS EXCEEDED.

3
4
§ 13 EXCEEDED.
§
7

THYSYS

Xk
X%
XX
*X
XX

v 2.3.PC 1/89
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THYSYS
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TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 ¥ 2.3.PC 1/89
THYSYS

$ 8el1l Road - 83rd to 67th

$ 75th Outfall, Sta 433465 to 456+00
$ 10 Yr - 24 Hr Storm (TRUNK 3.DAT)
SEWER ANALYSIS ' SEWER FREQUENCY=10 YR
$

JUNC A 1 TYPE=JUNCT

JUNC A 2 TYPE=JUNCT

JUNC A 3 TYPE=JUNCT

JUNC A 4 TYPE=JUNCT

JUNC A © TYPE=JUNCT

JUNC 83 2 TYPE=JUNCT

JUNC B 3 TYPE=JUNCT

JUNC 8 4 TYPE=JUNCT

JUNC 8 5 TYPE=JUNCT

JUNC 8 6 TYPE=JUNCT

JUNC B8 7 TYPE=JUNCT

JUNC C 2 TYPE=JUNCT

JUNC C 3 TYPE=JUNCT

JUNC C 4 TYPE=JUNCT




JUNC D 2 TYPE=JUNCT
JUNC D 3 TYPE=JUNCT

3
QUTLET  STATIONING 1040.0  T.W. ELEV 1200. A1
$
0SGN 1 A 6 A 5US 1200.8 DS 1200.5 178 285 .013 84 CIRC
OSGN 2 A 5 A 4 US 1200.5 0S 1199.5 440 .013 84 CIRC
0SGN 3 A 4 4 3 US 1199.5 DS 1199.2 150 013 84 CIRC
DSGN 4 A 34 2US 1199.2 05 1198.9 155 .013 84 CIRC
DSGN 5 A 2A 1US 1198.9 05 1198.5 135 .013 84 CIRC
0SGN 6 C 4C 3US 121,308 1210.3 325 1.23 .013 48 CIRC
DSGN 7 C 3C 2US 1210.3 08 1207.4 %1 1.74 .013 .1 48 CIRC
DSGN 8 C 28 §US 1207.4 0S 1206.9 88 §.013 .5 48 CIRC
DSGN 9 8 78 §US 1207.4 03 1206.9 91 2.92 .013 48 CIRC
DSGN 10 B8 68 5 US 1206.3 0S 1205.4 189 013 .5 48 CIRC
DSGN 11 8 58 4 US 1205.4 DS 1203.1 295 013 .1 48 CIRC
DSGN 12 8 48 3US 1203.1 0S 1201.5 315 5.49 013 .1 48 CIRC
OSGN 13 8 38 2US 1201.5 03 1200.8 140 M3 .1 48 CIRC
OSGN 14 B8 24 5US 1200.8 0S 1198.9 380 2.88 .013 .1 48 CIRC
0SGN 15 D 3D 2US 1201.7 DS 1200.5 385 5.97 .013 48 CIRC
DSeN 16 0 24 5 US 1200.5 0S 1197.8 141 1.75 .013 .5 48 CIRC
$
ANAL 1 A B A S 1T 18
ANAL 2 A S5A ¢ 178 1
ANAL 3 A 44 3 1 18 A
ANAL 4 A 34 2 t 78 .3
ANAL  § A 24 1 1T 78 .3
ANAL 8§ C 4C 3 118
ANAL 7 C 3C 2 1 15 A
ANAL 8 C 28 &6 [ .5
ANAL 9 B 78 6 T A
ANAL 10 8 68 5 ] .3
ANAL 11 8 58 ¢4 Ty A
ANAL 12 8 48 3 T A .
ANAL 13 8 38 2 T u A
ANAL 14 B8 24 5 1A .1
ANAL 15 D 3D 2 1 18
ANAL 16 0 24 5§ 1 18 .3
$
ENDATA
TEXAS DEPARTMENT OF HIGHHAYS AND PUBLIC TRANSPORTATION
PC/THYSYS TEXAS HYORAULIC SYSTEM - 221108 v 2.3.PC 1/89
THYSYS
SEWER

SEWER ANALYSIS
CONFIGURATION DATA

u.s. BD.s.
U.5. 0.s. F.L. F.L. LENGTH
RUN 1D ID  ELEV ELEV  FEET SLOPE 8BLS RISE SPAN SHAPE

TOAS A5 1194.30 1194.00 178 0.00189 1 78 18 CIRC
2 A5 A41194.00 1193.00 440 0.00227 1 78 718 CIRC
3 A4 A31193.00 1192.70 150 0.00288 1 78 78 CIRC
4 A3 A21192.70 1182.40 155 0.00194 1 78 78 CIRC
5 A2 A11192.40 1192.00 135 0.00236 1 78 78 CIRC



§ €4 C31210.051209.05 325 0.00308 1 15 1§ CIRC
T C3 C21209.05 1206.15 31 0.02187 1 15 15 CIRC
8 C2 86 1205.46 1204.90 88 0.00568 1 24 24 CIRC
9 87 86 1205.40 1204.90 91 0.00549 1 24 24 CIRC
10 86 851204,901203.40 183 0.00798 1 24 24 CIRC
11 835 B4 1203.40 120110 295 0.00780 1 24 24 CIRC
12 84 831200,10 1189.50 315 0.00508 1 24 24 CIRC
13 83 821199.50 1198.80 140 0.00500 1t 24 24 CIRC
14 82 A5 1198.80 1196.9¢ 380 0.00500 1 24 24 CIRC
15 03 D21200.20 1199.00 385 0.00312 1 18 18 CIRC
16 D2 A5 1199.00 1196.30 141 0.01915 1t 18 18 CIRC
TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 v 2.3.°C 1/88

THYSYS

HYDRAULIC DATA

U.s. D.S. JUNC U.s. 0.5.  HYDR. PIPE
RUN ID ID 'N' LOSS  FLOW  HEAD HEAD  GRAD  DEPTH VELOC. CAPAC.
T AS A5 0.013 0.00 285.00 1204.45 1203.94 0.00296 1.00 8.5 215.3 *x
2 A5 A4 0.013 0.10 312.98 1203.94 1202.27 0.00356 1.00 9.4 249.9 xx
3 A4 A3 0,013 0.10 312.98 1202.27 1201.63 0.00356 1.00 9.4 234.5 *x
4 A3 A2 0.013 0.30 312.38 1201.63 1200.78 0.00356 1.00 9.4 230.5 *x
§ A2 A1 0.013 0.30 312.98 1200.78 1200.00 0.00356 1.00 9.4 285.4 *x
6 C4 €3 0.013 0.00 1.23 1212.96 1212.84 0.00036 0.41 2.5 3.8
T €3 C2 0.013 0.10  2.97 1212.84 1212.55 0.00211 0.35 7.8  11.5
8§ C2 86 0.013 0.50 8.97 1212.55 1211.91 0.00157 0.52 5.4  17.1
9 87 86 0.013 0.00 2.92 1211.92 1211.91 0.00017 0.28 4.1  16.8
0 86 B85 0.013 0.50 11.83 1211.91 1210.89 0.00276 0.56 6.5  20.2



11 85 84 0.013 0.10 11.89 1210.89 1209.97 0.00278 0.56 6.5  20.0
1284 83 0.013 0.10 17.38 1209.97 1208.01 0.00598 1.08 5.5 1.1 »x
1383 82 0.013 0.10 17.38 1208.01 1207.08 0.00590 1.00 5.5 16.0 **
4 82 AS 0.013 0.10 20.26 1207.08 1203.94 10.00802 1.00 6.4  15.0 **
1 03 D2 0.013 0.00 5.97 1206.24 1205.00 0.00323 1.00 3.4 5.9 %%
16 02 A5 0.013 0.30 7.72 1205.00 1203.94 0.00540 0.52 8.3  14.5
TEXAS DEPARTMENT OF HIGHWAYS AND PUSLIC TRANSPORTATION
PC/THYSYS TEXAS HYORAULIC SYSTEM - 221108 ¥ 2.3.8C 1/89

THYSYS

SEW0008--CAPACITY OF RUN 1 IS EXCEEDED.
SEW0008~-CAPACITY OF RUN 2 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 3 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 4 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 5 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 12 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 13 [S EXCEEDED.
SEW0008--CAPACITY OF RUN 14 IS EXCEEDED.
SEW0008--CAPACITY OF RUN 15 IS EXCEEDED.



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 ¥ 2.3.PC 1/89
THYSYS

Bell Road - 83rd to 67th, MARICOPA COUNTY HIGHWAY DEPT
Skunk Outfall, Sta 456+00 to 486+00
10 Yr - 24 Hr Storm (TRUNK_4.DAT)
REVISED 5-8-91
SEWER ANALYSIS SEWER FREQUENCY=10 YR

JUNC A 2 TYPE=JUNCT
JUNC A 3 TYPE=JUNCT
JUNC A 4 TYPE=JUNCT
JUNC A 5 TYPE=JUNCT
JUNC A 6 TYPE-JUNCT
JUNC A 7 TYPE=JUNCT
JUNC A 8 TYPE=JUNCT
JUNC A 9 TYPE=JUNCT
JUNC A 10 TYPE=JUNCT
JUNC A 11 TYPE=JUNCT

$

QUTLET  STATIONING 45595  T.W. ELEV 1212.5 A

$

DseN 1 A 13 A 12 US 1224.2 DS 1221.8 200 § .013 48 CIRC
OSGN 2 A 12 A 171 U8 1221.8 DS 1218.5 240 013 48 CIRC
DSGN 3 A 11 A 10 US 1218.5 DS 1217.5 52 3.56 .013 48 CIRC
DSGN 4 A 10 A 9 US 1218.0 DS 1217.5 260 3.56 .013 48 CIRC
DSGN 5 A 9 A 8US 1217.5 DS 1216.7 250 013 48 CIRC
DSGN 6 A 8 A 7 U3 1216.7 DS 1215.3 300 013 48 CIRC
DSGN 7 A 7T A 6US1215.3 08 1214.2 210 013 48 CIRC
DSGN 8 A 6 A 5US 1214.7 DS 1214.0 240 10.06 .013 48 CIRC
DSGN 9 A S5 A 4US 1214.0 0S 1213.8 &0 3.07 .013 48 CIRC
DSGN 10 A 4 A 3 US 1213.3 08 1212.6 300 3.35 .013 48 CIRC
DSGN 11 A 3 A 2US 1212.6 DS 1212.3 133 013 48 CIRC
DSGN 12 A 2 A 1U51212.3 05 1212.1 89 .013 48 CIRC
§

ANAL 1 A3 A 12 T 18 .

ANAL 2 A12A N 118 .

ANAL 3 A11 A0 1 18 .5

ANAL 4 A04 9 1% .5

ANAL 5 A 94A 8 18 .

ANAL 6 A 84 T 1 2% A

ANAL T A T4 6 T2 A

ANAL 8 A B A 5 oA .

ANAL 9 A 54 ¢ T N

ANAL 10 A 44 3 1T 30 N

ANAL 11 A 3 4 2 136 .3

ANAL 12 A 24 1 136 .3

§

ENDATA
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SEWER ANALYSIS

U.s.

F.

L.

ELEY

1222.
1220.
1217,
1218.
.50
1214,
1213,
1212,
1212.
1210.
1208.

1215

1209

70
30
00
00

10
30
70
00
80
60

.30

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

TEXAS HYDRAULIC SYSTEM - 221108

CONFIGURATION DATA

D.s.

F.
EL

1220
1217
1218
1215

1214,
1213.
1212,
1212.

121

1210.
1209.
1208.

L.
EV

.30
.00
.00
.50
10
30
20
00
.80
10
30
10

LENGTH
FEET

200
240

82
260
250
300
210
240

50
300
133

89

SLOPE BBLS RISE SPAN

0.01200
0.01378
0.01923
0.00192
0.00320
0.00467
0.00524
0.00282
0.00400
0.00233
0.00226
0.00225

b ad e ek md ek wed ek ek wek ek e

THYSYS

18
18
18
24
24
24
24
24
24
30
36
36

18
18
18
24
24
4
24
2
2
30
36
36

SHAPE

CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC

¥ 2.3.PC 1/89



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPCRTATION
I PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 v 2.3.PC 1/89

THYSYS

HYDRAULIC DATA

U.s. D.S. JUNC U.s. D.5.  HYDR. PIPE
RUN ID  ID  'N' LOSS  FLOW  HEAD HEAD  GRAD  DEPTH VELOC. CAPAC.
1 A3 A12 0.013 0.10  6.00 1225.39 1224.64 0.00326 0.52 6.5 11.5
2 A2 A1 0,013 0.10  6.00 1224.64 1223.76 0.00326 0.50 6.8  12.3
3 MY A0 0.013  0.50  9.56 1223.76 1222.82 0.00828 0.60 8.5  14.5
4 A10 A9 0.013 0.50 13.12 1222.82 1221.45 0.00336 1.00 4.2 9.9 **
§ A% A8 0.013 0.10 13.12 1221.45 1220.51 0.00336 1.00 4.2  12.8 *x
6 A8 AT 0.013 0.10 13.12 1220.51 1219.40 0.00336 0.71 5.5  15.5
T AT AS§ 0.013 0.10 13.12 1219.40 1218.59 0.00336 0.68 5.8  16.4
8 A6 A5 0.013 0.10 23.18 1218.59 1215.97 0.01050 1.00 7.4 12,2 **
9 A5 A4 0.013 0.10 26.25 1215.97 1215.20 0.01347 1.00 8.4  14.3 *x
10 A4 A3 0.013 0.10 29.60 1215.20 1213.54 0.00521 1.00 6.0  19.8 %
A3 A2 0.013 0.30 29.60 1213.54 1212.98 0.00187 0.78 5.0  31.7
12 A2 A1 0.013 0.30 29.50 1212.98 1212.50 0.00197 0.78 5.0  31.6



PC/THYSYS

SEW0008-~CAPACITY OF RUN
SEW0008--CAPACITY OF RUN
SEW0008--CAPACITY OF RUN
SEW0008-~CAPACITY OF RUN
SEW0008--CAPACITY OF RUN

1

4]
51
81
91
0 I

TEXAS OEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

S EXCEEDED.
5 EXCEEDED.
S EXCEEDED.
S EXCEEDED.
S EXCEEDED.

TEXAS HYORAULIC SYSTEM - 221108
THYSYS

v 2.3.PC 1/89



TEXAS DEPARTMENT OF HIGHWAYS AND PUSLIC TRANMSPCRTATICN
PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 V 2.3.PC 1/89
THYSYS

Bell Road - 82rd to 67th, MARICOPA COUNTY HIGHWAY DEPT
87rd OQutfall, Stz 383425 to 395+70

10 Yr - 24 Hr Storm (TRUNK_1A.DAT)

$ REVISED 4-8-9¢

SEWER ANALYSIS SENER FREGUENCY=10 YR
§

JUNC & 2 TYPE=JUNCT

JUNC A 3 TYPE:JUNCT

JUNC A 4 TYPE=JUNCT

JUNC & 5 TYPEZJUNCT

JUNC A 6 TYPE-JUNCT

JUNC A 7 TYPEZJUNCT

JUNC A 8 TYPE=JUNCT

JUNC 4 9 TYPE=JUNCT

JUNC A 10 TYPE=JUNCT

JUNC & 11 TYPE=JUNCT

©@ o>

$

QUTLET  STATIONING 38325  T.W. ELEV 1198.0 Aol

$

DSGN [ AR 11 A 10 US 1201.1 DS 1200.¢ 133 0.99 .013 48 CIRC
DSGN 2 A 10 A 9 US 1200.4 DS 1200.3 18 1.33 .03 .5 48 CIRC
DSGN 3 A 9 A 8US 1200.3 03 1200.1 80 013 .1 48 CIRC
DSGN 4 A 8 A 7 US 1200.1 DS 1199.5 117 0.78 .013 .1 48 CIRC
DSGN 3 A T A 6 US 1159.5 0% 1199.4 94 7T .013.5 48 CIRC
DSGN 6 A 64 5US 1199.4 DS 1199.3 890 §.79 013 .1 48 CIRC
DSGN 7 A 5 A 4US 1199.3 DS 1199.2 155 5.47 013 .1 48 CIRC
DSGN 8 A 4 A4 3 US 1199.2 DS 1199.0 265 013 .1 48 CIRC
DSGN 9 A 3 A 2US 119%.0 DS 1198.7 300 L1301 48 CIRC
DSGN 10 A 24 1US 1197.2 D8 1197.0 35 2.013 60 CIRC
$

ANAL 1 ALILAL0 I 15

ANAL 2 A10A 9 [ 18 .3

ANAL 3 A 94 8 I 18 1

ANAL 4 A B A 7 1 18 .1

ANARL 3 A T A & IS 3 A
ANAL 6 A 6A 3 I3 .

ANAL 7 A S5 A 4 13 A

ANAL B A 44 3 L3 A

ANAL 5 A A 2 130 A

ANAL 10 A 2R 1 L 48

$

ENDATA



PC/THYSYS

SEWER

TEXAS GEPARTMENT QF HIGHWAYS AND PUBLIC TRANSPCRTATION

SEWER ANALYSIS

TEXRS HYDRAULIC SYSTEM - 221108

CONFIGURATION DATA

V.. D.S.

V.. 0.8, F.l.  F.L. LENGTH
ID ID  ELEV ELEV  FEET
ALl ALC 1199.85 1199.35 133
ALO A9 1198.90 1198.80 18
A9 AZ 1198.80 1198.60 80
A8 AT 1198.60 1198.00 117
A7 A6 1197.25 1197.15 34
A6 A5 1196.90 1196.80 80
A5 A4 1196.80 1196.70 155
A4 A3 119670 1196.50 265
A3 A2 1196.50 1196.20 300
A2 A1 1193.20 1193.00 35

SLOPE BBLS RISE SPAN

0.00376
0.00555
0.00250
0.00513
0.00106
0.00123
0.00085
0.00075
¢.00100
0.00571

THYSYS

15
18
18
18
27
30
30
30
30
48

15
18
18
18
27
30
30
&0
30
48

SHAPE

CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC

¥ 2.3.0C 1/89



TEXSS DEPARTMENT OF HIGHWA
TEXARS HYDRA
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w
-
w

V 2.3.PC 1/89

HYDRAULIC DATA

U.s. D.S. JUNC y.s. D.§.  HYDR. pIee
RN 1D ID W (0SS FLOW  HEAD HEAD  GRAD  DEPTH VELOC. CAPAC,

1 ALl ALO 0,012 0.00  0.99 1202.46 1202.43 0.00022 0.34 2.7 4.0

2 A0 A9 0,013 0.50 2,32 1202.43 1200.92 0.00049 0.28 3.8 1.8

I AS A8 0013 0.10 2.32 1201.92 1201.78 0.0004% 0.47 2.8 5.3

4 A8 AT 0,013 0.10 310 120178 1201.58 0.00087 (.45 4.0 1.5

5 AT A6 0013 0.50 10.16 1201.58 1200.98 0.00106 .83 2.9  10.1

6 A6 AS 0,013 0.10 14.89 1200.98 1200.77 0.00132 1.0 3.0 14,5 %
7 A5 A4 0,013 0.10 20.36 1200.77 1200.29 ©.00246 1.00 4.1 10.4 ¥
8 A4 AT 0,013 0.10 20,16 1200.29 1199.54 0.0024¢ 1,00 4.1 11,0 xx
9 A3 A2 0.013 0.10 20,36 1199.54 1198.7¢ 0.0024¢ 1.00 4.1  1I.0 %
10 A2 ALl 0,013 0.00 22,36 1198.01 1[198.00 0.0002¢ 0.31 6.7 108.¢



PC/THYSYS

REVISED ©-7-91

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATICN
TEXAS HYDRAULIC SYETEM - 221108

THYSYS

Bell Road .- 8Ird to 67th, MARICOPA COUNTY HIGHWAY DEOT

Tram Outfall, Sta 397+00 to 433+50

OFF-GITE DRAINAGE FLOWS ADJUSTED AT BRANCH JUNCTIONS
ROADWAY DRAINAGE > 10-YR PEAKS FROM RATIONAL ANALYSIS

$
$
$
$
§
§
SEHER
§

$

$

JUNC A
JUNC &
JUNC A
JUNC A
JUNC A
JUNC A
JUNC A
JUNC A
JUNC A
JUNC A
JUNC B
JUNC B
JUNC B
JUKC 8
JUNC 8
JUNC C
JUNC €
JUNC €
JUNC €
JUNC D
JUNC D
JUNC D
JUNC ©
JUNC £
JUNC E
JUNC E
JUNC E
JUNC E
$
QUTLET
$

10-Yr, 24-Hr Storm (TRNK_2R3.DAT)

2 TYPE=JUNCT
3 TYPE=JUNCT
4 TYPE=JUNCT
5 TYPE=JUNCT
6 TYPE-JUNCT
7 TYPE=JUNCT
8 TYPE=JUNCT
9 TYPE=JUNCT
10 TYPE=JUNCT
11 TYPE=JUNCT
0 TYPE=JUNCT
1 TYPE=JUNCT
2 TYPE=JUNCT
5 TYPE=JUNCT
4 TYPE=JUNCT
2 TYPE=JUNCT
3 TYPE=JUNCT
4 TYPEZJUNCT
5 TYPE=JUNCT
2 TYPE=JUNCT
3 TYPE=JUNCT
4 TYPEZJUNCT
5 TYPE=JUNCT
2 TYPE=JUNCT
3 TYPE:JUNCT
4 TYPE=JUNCT
5 TYPE=JUNCT
6 TYRE=JUNCT

STATIONING 400.0

T.W. ELEV 1180.5

A

SEWER

1

FREQUENCY=10 YR

¥ 2.3.PC 1/89



DSGN L A 10 A 9 US L191.0 0C L1%0.3 100 96 .012 60 CIRC
DSGN 2 A 11 A 9US LI91.0 D¢ 1190.3 100 173 .01 ¢6 CIRC
pSGN 2 A 9 A 8 US 1150.3 08 118%.0 I20 -1 013 .5 .84 CIRC
DSGN 4 A B A& 7 US 1189.0 DS 1187.9 282 013 .1 B4 CIRC
DSGN 5 A T A 6US1187.9 03 1187.0 218 -24.6 013 .3 84 CIRC
DSGN 6 A 6 A 3 US 1187.0 DS 1185.8 513 -2 013 .1 84 CIRC
DSGN 7 A 5 A.4US 1185.8 DS 1184.3 460 013 .0 84 TIRC
DSGN 8 A 4 A 3 US 1184.5 DS 1183.1 610 51,013 .3 96 CIRC
DSGN 9 A J A 2 US 1183.1 US 1182.0 436 L0130 %6 CIRC
DSGN 10 A 2 A 1 US 1182.0 DS 1181.0 436 13 .1 96 CIRC
DSG¥ 11 B 48 3US 1196.2 DS 1194.6 321 6.0 .013 .1 48 CIRC
DSGN 12 B 3B 2US 1194.6 DS 1193.8 250 2.5 017 .1 48 CIRC
DSGN 13 B 0 A 6 US 1187.6 0S 1187.0 30 013 .1 48 CIRC
DSGN 14 C 5 C 4 US 1196.5 DS 1195.5 218 6.0 .013 .1 48 CIRC
PSGN 15 € 4 C 3 US 1195.5 D8 1195.0 92 19 013 .1 48 CIRC
DSGN 16 € 3 C 2 US 1195.0 DS 1194.0 200 3.1.013 48 CIRC
DSEN 17 C 28 2US 1194.0 08 [193.3 142 013 .5 48 CIRC
DSEN 18 E 6 E 5 US 1196.0 DS 1195.5 Il 9.0 .013 .1 48 CIRC
DSGN 19 E 5 E 4 US 1195.5D8 1195.3 T4 4 .013.5 48 CIRC
DSGN 20 E 4 B 3 US 1195.3 DS 1194.8 255 2.4 013 .1 48 CIRC
DSGN 21 B I E 2 US 1194.8 DS 1194.1 310 013 .1 48 CIRC
DSGN 22 E 2D 2US 1194.108 1193.6 13 4,1 .,013.5 48 CIRC
DSEN 23 0 5D 4US 1196.1 DS 1155.6 186 7.9 .013 .1 48 CIRC
DSGN 24 D 4D 3 US 1195.6 DS 1194.6 280 2.1.012 48 CIRC
DSGN 25 D 3D 2US 1194.6 DS 1193.6 285 L0131 48 CIRC
DSGN 26 D 2 A 7 US 1193.6 DS 118¢.1 190 41,013 .5 48 CIRC
DSGN 27 B 28 1US1153.308 1192.1 3 -9.6 013 .5 48 (iRC
DSGN 28 B 18 O US 1192.1 DS 1187.6 208 13 .1 48 CIRC
$



ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
$
ENDATA
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I BE BE BN BE TN I BE I B S B BN BE EE AE e BE e

PC/THYSYS

RUN

0O~ O~ U B BN

PR P B3 P P e s s b e bt e s e s
e LRI = D O 00— O N B D e O N0

R

~o
o~

27

28

SEWER

SEWER ANALYSIS

ALl

x> x>
—
D

o OO DO MM menmcc rcd oo o0 o > I 2 > > D
R R N B U R N S OO RO B U O N S P G S O o

OO > OO MmMmIMmommoocoe ¢ D> 0> D> D> D> D DD
Lo i B A B LR - o T O T S IS LT L R oS B oS N ZE IR « B B e N I P R LU e B o ¢ SRV e IR Ve )

0

U.5.
F.L.
ELEV

1186.50
1185.50
1183.30
1182.00
1180.90
1180.00
1178.80
1176.30
1175.10
1174.00
1194.70
1192.85
1184.60
1195.00
1193.00
1192.50
1191.50
1194.25
1193.50
1193.30
1192.80
1192.10
1194.25
1193.60
1192.60
1191.10
1190.30
1189.10

DEPARTMINT OF HIGHWAYS ANO PUELI
TEXAS HYDRAULIC SYSTEM - 221108

CONFIGURATION DATA

L

¥

m v O
™ o

1185.80
1184.8¢
1182.00
1180.90
118¢.00
1178.80
1177.50
1175.1¢0
1174.00
1173.00
1193.1¢0
1192.05
1184.00
1194.00
1192.50
1191.50
1190.80
1193.75
1193.30
1192.80
1192.10
1191.60
1193.85
1192.60
11%1.60
1183.60
1189.10
1184.60

LENGTH
FEET

160
100
320
232
218
515
460
610
436
436
32t
250

30
218

92
200
142
111

74
255
310
136
188
280
285
190

58
208

THYSYS
SLOPE BBLS RISE
0.00700 1 54
0.00700 1 66
0.00406 1 84
0.00436 1 84
0.00413 1 84
0.00233 1 84
0.00287 1 84
0.00230 1  9¢
0.00252 1 9
0.00229 1 9
0.00498 1 18
0.00320 1 21
0.02000 1 36
0.00459 1 18
0.00543 1 30
£.00500 1 30
0.00493 L 3¢
0.00450 1 2
0.00270 | 24
0.0019¢ 1 24
0.00226 1 24
0.00368 1 24
0.0026% - [ 21
0.00357 't 24
0.00351 1
0.03947 1 30
0.02069 1 36
0.02163 1 36

54
66
84
84
84
84
84
96
96
96
18
21
36
18
3¢
30
30
21
24
24
24
24

2

"%
24
30.

36
36

¢
2

TRANSPORTATION

SPAN  SHARE

CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC

v 2.3.°C 1/89



PC/TRYSYS

RUN

O ~f O~ N B 4 R +—

Ve b e b e e e b e
WO CO ~d O N P d N O D

o

Lalvd

Lo S L B 6 B AN T o B |
O ~4 O~ L P D

ALO
ALl

>3
~O

o7 o O OO MMM O o e oo D > DD D D
— PO PRI M B U R G S U 0N RO N e U DB N NS O Do

O 0 I> C O CO M M Mo O oo oo D > P D X D e
S = =~ P B RR O B OTR) RN B O PRI e U O 0 O D

TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATICN
TEXARS HYDRAULIC SYSTEM - 221108
THYSYS

HYDRAULIC DATA

JUNC .8, 0.S.  HYDR.
L0SS  FLOW  HEARD HEAD  GRAD  DEPTH VELOC.

0.00 96.00 1188.97 1188.23 0.00238 0.55 10.7
0.00 173,00 1188.44 1188.04 0.00265 0.57 12.4
0.50 268.00 1188.04 1186.97 0.00176 Q.60 1l.1
0.10 268.00 1186.97 1186.43 ¢©.0017¢ 0.38 [1.6

0.30 277.00 1186.42 1185.72 0.00188 0.61 11.3
0.10 302,00 1185,72 1184.47 0.00223 0.81 9.0
0.10 302,00 1184.35 1183.22 ¢0.00223 0.74 9.9
0.30 353.00 1182.22 1182.01 0.0015¢ 0.9 9.5
0.10 353.00 1182.01 1181.25 0.00150 0.6 10.0
0.10 353.00 1181.25 1180.50 0.00130 0.69 9.5
0.10  6.00 1195.73 1194.25 0.00326 0.¢9 4.6
0.10 8.50 1194,25 1193.43 0.00288 0.79 4.2
0.10 27.00 1185.87 1185.72 0.00164 0.37 1.4
0.10 .00 1196.18 1195.37 0.00326 (.71 4.5
0.10  25.00 1195.37 1194.93 0.00372 0.70  é.8
0.00 28.10 1194.93 1193.9% 0.00469 0.80  £.7
0.50 28.10 1193.99 1192.83 0.0046% 0.81 6.6
0.10  9.00 1199.13 1198.67 0.00323 0.71 4.9
0.50  13.00 1198.¢7 1197.93 0.0033¢ 1.00 4.1
0,10 15.40 1197.93 1196.6% 0.00483 1.00 4.9
0.10  15.40 1196.65 1195.11 0.00462 1.00 4.9
0.50  19.30 1195.11 1193.60 0.00743 1.00 6.2
0.10  7.%0 1195.81 11%95.25 0.00249 0.8¢ 1.8
0.00 10.00 1194.90 1193.90¢ 0.00193 0.3 4.6
0.10  10.00 1153.90 1192.90 0.00195 0.65 4.6
0.50 33.60 1192.22 1186.43 0.00671 0.45 13.7
0.50 27.00 1151.41 1190.21 0.00184 0.37 il.4
0.10  27.00 1190.18 1185.87 0.00l64 0.3¢6 1.8

PIRE
CAPAC.
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SEWER ANALYSIS SEWER FREQUENCY=23 YR
$

$ 25-Yr, 24-Hr Storm {TRNK_2RI.DAT)

$

QUTLET  STATIONING 600.0  T.W. ELEV 1180.5 G

$

psGN 1 A 10A 9 US 1191.¢ DS 1190.3 100 126 .013 60 CIRC
DSGN 2 A 11 A 9 US 1191.0 DS 1190.3 100 227 013 66 CIRC
DSGN 3 A 9 A 8 US 1190.3 DS 1189.0 32 013 .5 84 CIRC
DSGN 4 A 8 A 7 US 1189.0 DS 1187.9 232 013 .1 B4 CIRC
DSGN 5 A 7 A 6US 1187.9 DS 1187.0 218 -22.6 ,013 .3 84 CIRC
DSGN 6 A 6 A 5US 1187.0 DS 1185.8 515 013 .1 84 CIRC
DSGN 7 A S A 4 US 1185.8 DS 1184.3 460 L0131 84 CIRC
DSGN 8 A 4 A I US 1184.5 DS 1183.1 610 71,012 .3 96 CIRC
DSGN 9 & 3 A 2US 1183.1 US 1182.0 436 013 .1 96 CIRC
DSGN 10 A 2 A 1 US 1182.0 DS 1181.0 436 013 .1 96 CIRC
DSGN 11 B 48 J US 1196.2 DS 1194.6 32l 6.0 .013 .1 48 CIRC
DSGN 12 B 3 8 2 US 1194.6 DS [193.8 280 2.5 .013 .1 48 CIRC
DSGN 13 B 0 A 6 US 1187.6 DS 1187.0 30 013 .1 48 CIRC
DSEN 14 C 5C 4 US 1196.5 DS 1195.5 218 6.0 .013 .1 48 CIRC
DSEN 15 € 4 C 3 US 1195.508 1195.0 92 24 013 .1 48 CIRC
DSGN 16 C 3 C 2 US 1195.0 DS 1194.0 200 3.1 .013 48 CIRC
DSGN 17 € 2B 2 US 1194.0 0§ 1193.7 142 013 .5 48 CIRC
DSGN 18 E 6 E 5 US 1196.0 DS 1195.5 1l 9.0 .013 .1 48 CIRC
DSGN 19 E S E 4 US 1195.508 1195.3 74 4,013 .5 48 CIRC
DSGN 20 E 4 E 3 US 1195.3 DS 1194.8 255 2.4 013 .1 48 CIRC
DSGN 21 E JE 2 US 1194.8 DS 1194.1 310 013 .1 48 CIRC
DSGN 22 B 20 2 US 1194.1 DS 1193.6 136 4,1 .013.5 48 CIRC
DSGN 23 D S D 4 US 1196.1 08 1195.6 186 7.9 .013 .1 48 CIRC
DSGN 24 D 4D 3 US 1195.6 DS 1194.¢ 280 2.1 .,013 48 CIRC
DSGN 25 D 3D 2 US 1194.6 DS 1193.6 283 013 .1 48 CIRC
DSGN 26 D 2 & 7 US 1193.6 DS 1186.1 190 4.1 .013 .5 48 CIRC
DSGN 27 B 28 L US1193.3081192.1 98 -8.6.,013 .5 48 CIRC
D3GN 28 B8 1B 0 US 1192.1 DS 1187.6 208 013 .1 48 CIRC
$



PC/THYSYS

RUN
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SEWER

SEWER ANALYSIS

AlD
ALl

1186.50
1185.50
1183.30
1182.00
1180.90
1180.00
1178.80
1176.50
1175.10
1174.,00
1194.70
1192.85
1184.60
1195.00
1193.00
1192.50
1191.50
1194,23
1193.50
1193.30
1192.80
1192.10
1194.35
1193.60
1192.60
1191.10
11%0.30
1189.10
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TEXR

¢

<

DEPARTHE
TE

CONFIGURATION DATA

m T O

§
L.
LEY
1185.80
1184.80
1182.00
1180.90
1180.00
1178.80
1177.5C
117s.1¢
1174.00
1173.00
1193.10
1192.05
1184.00
1194.00
1192.50
1191.50
110,80
1193.75
1193.30
1192.80
1192.10
1191.60
1193.85
1192.60
1191.60
1183.60
1189.10
1184.60

LENGTH

FEET

100
100
320
252
218
515
460
610
436
436
321
250

30
218

92
200
142
111

74
255
310
136
186
280
285
190

58
208

SLOPE BBLS RISE

0.00700
0.00700
0.004C6
0.0043¢
0.00413
0.00233
0.00283
0.00230
0.00252
0.00229
0.00498
0.00320
0.02000
0.00439
0.00543
0.00500
£.00497
0.00450
0.00270
0.00196
0.00226
0.00368
0.00269
0.00357
0.00351
0.03347
0.02089
0.02163

P e e pen bt et b s b e s b b e ea b bt e bt s bt ek p— Jean pma  p—n b—s pa

54
é6
84
84
84
g4
84
96
%
96
18
21
36
18
30
30
30
2l
24
24
24
24
21
24
24
30
36
36

NT OF HIGHWAYS AND PUBLI
XAS HYDRAULIC SYSTEM - 2
THYSYS

C TRANSPORTATION

21108
SPAN  SHAPE
34 CIRC
66 CIRC
84 CIRC
84  CIRC
84 CIRC
84 CIRC
g4 CIKC
9 CIRC
% CIRC
9 CIRC
18 CIRC
2L CIRC
36 CIRC
18 CIRC
30 CIRC
30 CIRC
30 CIRC
21 CIRC
24 CIRC
24 CIRC
24 CIRC
24 CIRC
21 CIRC
24 CIRC
24 CIRC
30 CIRC
36 CIRC
36 CIRC

v 2.3.PC 1/8%



TEXAS DEPARTMENT CF HIGHWAYS AND PUBLIC TRANSPCRTATION
PC/THYSYS TEXAS HYDRAYLIC SYSTEM - 221108 v 2.3.pC 1/89
THYSYS

HYDRAULIC DATA

U.8. [.S. JUNC U.s. D.5.  HYER. pIPE
RUN ID ID 'N°  LOSS  FLOW  HEAD HEAD  GRAD  DEPTH VELOC. CAPAC.
I Al0 A9 0.013 0.00 126.00 1[193.13 1192.72 0.00411 0.66 11.0 144.5
2 AL A9 0.013 0.00 227.00 1193.18 1192.72 0.00457 0.69 13.0 280.9
I ARG A8 0.013 0,50 353.00 1192.72 I1161.25 0.00303 €73 LL.7  407.2
4 A8 AT 0,017 0.10 353.00 1191.25 1190.I18 0.00305 0.71 12.1 422.1
S5 AT A6 0,013 0.30 364.00 1190.38 1189.37 0.00325 0.74 115 410.5
6 A6 A5 0,013 0.10 397.00 1189.37 1187.28 0.00386 1.00 10.3 308.4 *x
7 AS A4 0.013 0.10 397.00 [187.28 1185.40 0.00386 1.00 10.3 339.6 **
B A4 A3 0.013 0.30 468.00 1185.40 1183.50 0.00263 1.0 9.3 437.0 %
9 A3 A2 0.013 0,10 468.00 1183.30 1182.25 0.00263 1.00 9.3 438.1 %%
16 A2 A1 0013 0.10 468.00 1182.25 1181.0% 0.00263 1.00 9.3 436.8 %
11 84 B3 0.0013 0.10 6,00 119573 1194.25 0.00326 0.69 4.6 1.4
12 83 B2 0.013 0.10 8.5 1194.25 1193.42 0.00288 0.79 4.2 9.0
13 80 A6 0.013 0.10 33.00 1189.54 1189.37 0.00245 0.41 12.1  94.37
14 C5 €4 0,013 0.10 .00 1197.43 1196.62 0.0032¢ 0.71 4.5 1.1
15 ¢4 €3 0003 0.10 30.00 1196.62 1196.03 0.00835 ¢0.82 7.0 30.2
16 €3 €2 0.013 0.00 33.10 1196.03 1194.72 &.00651 1.00 6.7  29.0 %
17 €2 B2 0,013 0,50 33.10 1194.72 1193.30 0.00851 1.00 6.7  28.8 **
18 E6 ES5 0,013 0.10  9.00 1199.13 1198.67 ¢©.00320 0.71 4.9  10.6
19 ES E4 0.013 0.50 13.00 1198.67 1157.97 0.0033¢ 1.00 4.1  11.3 %
26 E4 B3 0,012 0,10 15.40 1197.97 1196.65 (0.00463 1.0¢ 4.9 100 ¥
20 B3 B2 G003 0.10 15.40 1196.65 1195.11 0.00463 1.00 4.5 108 ¥
2 B2 D2 0013 050 19.50 1195.11 1193.60 0.0074% 1.00 6.2 13,7 ¥
22 05 D4 0.013 0.10 7.90 1195.81 1193.2% 0.0024% 0.80 3.8 8.2
24 D4 D3I 0.003 0.00 10.00 1194.90 1193.30 0.00195 0.6 4.5 3.3
25 D3 D2 0.003 0.10 10.00 1193.90 1192.%0 (.00195 0.5 4.6 134
26 D2 A7 0.013 0.50 33.60 1192.22 11%0.38 0.00671 0.45 15.7  8L.5
7 82 B 0.013 0.50 33.00 1191.53 1190.33 0.00245 0.41 12.1  95.9
28 81 BO 0.013 0.10 33.00 1190.30 1189.54 0.00245 0.40 12.5  98.1



ANALYSIS

100-Yr, 2-Hr Storm (TRNK_2R3.DAT)

1190.3
11589.0
1187.9
1187.0
1185.8
1184.5
1183.1
11829
1181.0
11%4.6
1193.8
1187.0
1195.5
1193.¢
1194.9
1193.3
1195.5
1195.3
1194.8
11%94.1
1192.6
1155,
1194,
1153,
1186.
1192.

P = O~ O~ O~

STATICNING 600.0
1 AT0A 9US1191.0 D5 1190.3
2 ALl A 9US1191.0D8
S A 9A 8US 1190.3 DS
4 A B A T7US1189.00D8
S A TA 6US1187.908
§ A 64 5US1187.00D8
T A 5 A 4US1185.80DS
8 A 44 JUS1184.5D8
$ A 3 A 2U81183.1 U8
10 A 24 1US1182.0 08
11 8 48 3US1196.2 08
128 38 2US1194.6 D8
13 8 0A& 6US1187.6 DS
14 C 5C 4US 1196.50DS
15 C 4C 3 US 1195.5 08
16 C 3C 2US1195.00D8
17 C 28 2US 1194.0 08
18 E 6E 5 US1196.0DS
19 E 5E 4US1195.508
20 E 4E JUS1195.3 08
20 FE 3 E 2U51194.808
22 B 2D 2US 1194.108
23 0 50 4US1196.108
24 D 4D 2US1195.6 DS
25 D 3D 2US 1194.6 08
26 D 28 7US1193.6 DS
27 8 28 1US {192,308
28 B 18 0US1192,1D8

1187.6

T.W. ELEV 118C.5

100
100
32
32
218
515
460
610
436
436
321
250
30
218
92
200
142
il
T4
233
MY
136
186
28¢
285
19¢
58
208

SEWER

1

155
n

-17
-19

80

r~ M O
O O

Y 1
L » I L

S
£

013
013
(018,
J13 .
RS
013
013
L0135
013
013,
L13.
013
013,
013
013
013
013 .
13 .
015
013
013
013
L3
013
013
013,
013
L0123

FREGUENCY=CO YR

i e T i L I e R S P R S T

b Xt b = (N - N

— N e

60 CIRC
66 CIRC
84 CIRC
84 CIRC
84 CIRC
84 CIRC
84 CIRC
96 CIRC
96 CIRC
96 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
48 CIRC
43 CIRC
48 CIRC
48 CIRC
48 CIRC



TEXAS DEPARTHENT OF HIGHWAYS AND PUELIC TRANSPORTATION
PL/THYSYS TEXAS HYDRAULIC SYSTEM - 221108
THYSYS

SEWER

SEWER ANALYSIS
CONFIGURATION DATA

u.8. D.S.
U.5. 0.5, F.L. F.L. LENGTH

RUN ID 1D ELEV ELEV  FEET SLOPE BBLS RISE SPAN  SHAPE
1 OAL0 A9 1186.50 1185.80 100 0.00700 1 34 34 CIRC
2 ALl A9 1185.50 1184.80 100 0.00700 1 66 66 CIRC
I A9 A8 1183.20 1182.00 320 0.00406 I 8¢ 84 CIRC
4 A8 AT 1182.00 1180.90 252 0.0043¢ I 84 84 (IRC
5 A7 A6 1180.90 1180.00 218 0.00413 1 84 84 CIRC
6§ A6 A5 1180.00 1178.80 515 ©¢.00233 I 84 84 CIRC
7 A5 A4 1178.80 1177.50 460 0.00283 1 84 84 CIRC
8 A4 A3 1176.50 1175.10 610 0.00230 I 9  9¢ CIRC
S A3 AZ1175.10 1174.00 436 0.00252 1 9% 96 CIRC
10 A2 AL 1174.00 117300 436 0.00229 1 9% 96 CIRC
11 84 83119470 119310 321 0.004%8 LI 18 18 CIRC
12 B3 §21192.85 1192.05 250 0.00320 1 21 21 CIRC
13 B0 A6 1184.60 1184.00 0 002000 1 36 36 CIRC
14 ©5 C41195.00 1194.00 218 0.0045% 1 18 18 CIRC
15 €4 € 3 1193.00 1192.30 92 0.00543 1 30 30 CIRC
16 C3 C21192.50 1191.50 200 0.0050 & 30 3¢ CIRC
17 €2 B2 1191.50 1190.8¢ 142 (.004¢3 I 30 30 CIRC
18 E6 E51194.251192.7% 111 0.0045¢ 1 21 21 CIRC
19 B35 E 4 1193.30 1193.30 74 0.00270 1 24 24 CIRC
20 E4 E31193.30 1192.80 255 0.0019% 1 24 24 CIRC
21 B3 E21192.80 1192.10 310 0.00226 1 24 24 (IRC
22 E2 D 21192.10 1191.60 136 0.00368 1 24 24 (IRC
23 D5 D 4119435 1193.85 186 0.00265 1 21 2L CIRC
24 D4 D3 1193.60 1192.60 280 0.00357 I 24 24 CIRC
25 D3 D 21192.60 1191.60 285 0.00351 I 24 24 CIRC
26 D2 A7 1191.10 1183.60 190 0.03947 I 30 ¥ CIRC
27 B2 B 1 1150.30 1189.10 53 0.02069 I 1% X CIRC
28 B 1 B O 1189.10 1184.60 208 0.02163 1 36 36 CIRC



PC/THYSYS TEXAS HYDRAULIC
THYS

v 2.3.pC 1789

- W

§

HYDRAULIC DATA

U.s. D.S. JUNC U.s. D.s.  HYDR. PIPE
RUN ID ID N LOSS  FLOW  HEAD HEAD  GRAD  DEPTH VELOC. CAPAC.

1 AL A9 0,013 0.00 185.00 1199.27 1158.45 0.00621 0.78 1l.6 1645

2 ALl A9 0,013 0,00 277.00 1199.33 1198.65 0.00680 0.82 1i.3  280.9

I A9 A8 0.017 0.50 431.00 1198.65 1196.69 0.00455 1.00 11.2  407.2 **
4 p8 AT 0.013 0.10 431.00 1196.693 1195.45 0.00453 1.00 11.2 422,10 **
5 A7 A6 0.013 0.30 456.20 1195.45 1194.03 0.00510 1.00 11.9 410.3 %
6 K6 AS 0.013 0,10 508.20 1194.07 1190.68 0.00633 1.00 13.2 308.4 ¥x
7 AS A4 0,017 0.10 508.20 1190.68 1187.66 0.00833 1.00 13.2 339.6 ¥
8§ A4 AT 0,017 0.30 588.20 1187.66 1184.8% 0.0041¢ 1.00 I11.7 437.0 %*
9 A3 A2 0.013 0.10 588.20 1184.83 1182.91 0.00416 1.00 11,7 438.1 ®
10 A2 A1 0012 0.10 588.20 11B2.91 1181.00 0.00416 1.00 11.7 436.8 xx
11 84 83 0.013 0.10 6.0 1200.06 1158.91 0.00326 0.69 4.6 1.4
12 B3 B2 0.013 0.10 8.5 1198.9% 1198.09 0.00288 (0.7 4.2 5.0

13 B0 A& 0.013 0.10 7100 1194.47 1154.03 0.01133 0.65 4.6 94.3
14 €5 C4 0013 0.10 6.00 1208.02 1207.21 0.00328 0.71 4.5 1.1

15 ¢4 €3 0.003 0.10 55.06 1207.21 1205.45 0.01798 1.0¢ 1l1.2 30.2 %
16 €3 €2 0,013 0.00 58,10 1205.45 1201.44 0.02007 1.00 11.8  29.0 *x
17 €2 82 0.003 0.50 358.10 1201.44 1198.09 ©.02007 1.00 11.8  28.8 *
18 £E6 ES 0.013 0.10  9.00 1208.75 1208.2%9 0.00323 0.71 4.9 0.6

19 E5 E4 0.013 0.50 21.60 1208.29 1207.12 ¢6.00912 L.00 6.9  {1.3 %%
200 B4 B3 0,013 0.10 24,00 1207.12 1204.15 0.01126 1.00 7.4 10.0 X
200 £33 B2 0,013 0.10 24,00 1204.15 1200.56 0.0il26 1.00 7.6 10.8 ¥
22 E2 D2 0.013 0.50 28.10 1200.56 1197.9¢ 0.01543 1.00 8,9 13,7 *x
23 05 D4 0.013 0.10 7.9%0 1199.72 1199.16 0.0024% 0.80 3.8 8.2
246 D4 D3I 0.013 0.00 10.00 1199.16 1198.61 0.00i95 0.65 4.6 1I.5
25 0% D2 0.013 0.10 10.00 1198.61 1197.96 0.00195 .65 4.6  13.4
26 D2 A7 0,013 0.50 42.20 1197.9¢ 1195.45 0.01059 0.51 16.8  8L.5
27 82 81 0.003 0.50 71.00 1198.09 1196.93 0.01133 0.65 146  935.9
28 Bl BO 0,013 0.10 71.00 1196.93 1194.47 0.01133 0.64 14.9 98.1



TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

PC/THYSYS TEXAS HYDRAULIC SYSTEM - 221108 vV 2.3.PC 1/89
THYSYS

$ Bell Road - 83rd to 47th

$ 75th Qutfall, Sta 433465 to 455400

$ 10 Yr - 24 Hr Storm (TRUNK_Z.DAT)

$ REVISED 4-8-9!

SEWER ANALYSIS SENER FREQUENCY=10 YR

$

JUNC A 1 TYPE=JUNCT
JUNC A 2 TYPE=JUNCT
JUNC A 3 TYPE=JUNCT
JUNC A 4 TYPE=JUNCT
JUNC A 6 TYPE=JUNCT
JUNC B 2 TYPE=JUNCT
JUNC B 3 TYPEZJUNCT
JUNC B 4 TYPE=JUNCT
JUNC B 3 TYPE=JUNCT
JUNC B 6 TYPE=JUNCT
JUNC B 7 TYPE=JUNCT
JUNC C 2 TYPE=JUNCT
JUNC C 3 TYPE:=JUNCT
JUNC C 4 TYPE:=JUNCT
JUNC D 2 TYPE=JUNCT
JUNC D 3 TYPE=JUNCT
$

OUTLET  STATIONING 1040.0  T.W, ELEV 1200, Al
$




SGN L A 6 A 3US 1200.8 03 1200.5 190 285 .013 24 CIRC
DSGN 2 A 5 A 4 US 1200.5 DS 1199.5 440 -28 .013 84 CIRC
DSGN 3 A 4 A I US 199,508 1199.2 150 012 84 CIAC
DSGN 4 A 3 A 2 US 1199.2 DS 1198.9 155 013 84 CIRC
DSGY 5 A 2 A 1US 1198.9 DS 1198.5 155 013 84 CIRC
DSGN 6 C 4 C 3 US 1211.3 DS 1210.3 325 1.23 012 48 CIRC
DSGN 7 C IC 2US 1210.3 08 1207.4 91 1.74 012 .1 48 CIRC
DSGN & C 28 & US 1207.4 DS 1206.9 88 ¢ 017 .5 48 CIRC
DSGN 9 B 7B 6 US 1207.4 DS 1206.9 91 2.92 013 48 CIRC
DSGN 10 B 68 5 US 1206.9 DS 1205.4 189 017 .5 48 CIRC
DSGN i1 B 5B 4 US 1205.4 DS 1203.1 295 013 .1 48 CIRC
DSGN 12 B 4B 3 US 1203.1 DS 1201.5 31% 5.31 .013 .1 48 CIRC
DSGN 13 8 3B 2US 1201.5 DS 1200.8 140 013 .1 48 CIRC
DSGN 14 B 2 A 5US 1200.8 DS 1198.9 380 2.83 013 .1 48 CIRC
DSGN 15 D 30 2 US 1201.5 DS 1200.5 325 5.07 .013 48 CIRC
DSGN 16 D 2 A4 §US 1209.5DS 1197.5 141 3.06 013 .5 48 CIRC
: .
ANAL L A 68 S 1 78

ANGL 2 A 5 A ¢4 1 78 !

ANAL 3 A 44 3 1 78 1

ANAL 4 A 3R 2 1 78 3

ANAL 5 A 24 I 1 78 3

ANAL 6 C 4°C 3 115

ANAL 7T C 3 C 2 115 1

ANAL 8 C 2B 6 1 24 .5

ANBL 9 8 78 6 12

ANAL 10 B 68 5 1 24 5

ANAL 11 B 5B 4 P2 B

ANAL 12 B 48 3 1 A .

ANGL 12 0B 38 2 12 A

ANAL 14 B 24 5 1 2% .

ANAL 15 D 3D 2 1 18

ANAL 16 D 24 5 1 18 3

$

ENDATA



PC/THYSYS

RUN

O ~ On LY B v R

g = e b e
O W B P — O D

SEWER

SEWER ANALYSIS

—
-
——t
o«
Ladd
—
ey
-~

1194.30
1194.00
1193.00
1192.70
1192.40
1210,03
1209.05
1205.40
1205.40
1204.90
1203.40
1201.10
1199.50
1198.80
1200.00
1199.90

DO 0o 00 00 0 O C2 ) O D> D D> D D
P L PO M B U O R B R N B U O
D> O D 0o W moo OO OO DD > DD
G P U R N S U O O R N PO N B N

TEXAS OEPARTMENT OF HIGHWAYS ANC PUBLIC TRANSPGRTATION

TEXAS HYDRAULIC SYSTEM - 221108

THYSYS

CONFIGURATICN DATA

D.S.
F.L. LENGTH

ELEV  FEET SLOPE BBLS RISE SPAN SHAPE

1194.00 190 0.00158 1 78
1193.00 440 0.00227 1 78
1192.70 150 0.00200 1 78
1192.40 155 0.00194 1 78
1192.00 155 0.00258 1 78
1209.05 325 0.00308 1 IS
1206.13 91 0.03187 1 IS
1204.90 88 0.00%68 1 24
1204.90 91 0.00345 1 24
1203.40 189 0.00794 1 24
120110 295 0.00780 1 24
1199.50 315 0.00508 1 24
1198.80  14¢  0.00500 1 24
1196.90 280 0.00500 1 24
1199.00 25 0.003c8 1 18
119¢.00 141  0.02128 1 18

18
18
18
78
78
15
15
24
24
24
24
24
24

24

Le]

1
i

oo

CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC
CIRC

v 2.3.pC 1/89
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PC/TH

—
o

Y

(257

T

RS OCPARTMENT OF HIGHWAYS AN
TEXAS HYDRAULIC SYS
THYSYS

0
TEX - 221108

© > €

$ REVISED 4-8-91

Ball Road - 83rd to &7th, MARICOPA COUNTY HIGHWAY DEPT
Skunk Qutfall, Sta 456400 to 486+00
10 Yr - 24 Hr Storm (TRUNK_4.DAT)

SEWER
§
JUNC
JUNC
JUNC
JUNC
JUNC
JUNC
JUNC
JUNC
JUNC
JUNC
$
QUTLET
$

DSeN
DSGN
pSGN
DSGN
DSEN
DSGN
DSGN
DSGN
DSGN
DSGN
DSGN
D3GN

$

ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL
ANAL 10
aNAL 1L
ANAL 12
$

ENDATA

> > I D > > > D
- OO DO O WU S N R

—
e D D 00~ O NN —

—

—
ro

O~ O~ U1 &~ N R

~0

AN

TYPE=JUNCT
TYPE=ZJUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE-JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPE=JUNCT
TYPEZJUNCT
TYPEZJUNCT

STATIONING

1341248
1241108
11 & 10 US
108 3US
8 Us
7 U8
6 US
U8
4 US
3

2

1

=

us
Us
us

> oD > D > > > I D
P’ a4 & U O~ O
> D> o X D> > I D

A 12
12811
1AL
10 4

> X T > D D D> T D D D D
PR O O~ O
— rD N O~ O O

ALYSIS

SEHER FREQUENCY=1C YR

45395 T.W. ELEV 1212.5 CI

1224.1 DS
1221.8 DS
1218.3 DS
1217.8 DS
1216.8 08
121¢.0 DS
1214.6 0¢
1214,3 DS
1213.5 08
1213.3 DS
1212.6 DS
1212.3 D8

18
18
18
24
24
24
24

A
4}

30
30
36
36

el T e e e e e i el =

1221.8 200 6 .013 48 CIRC
1218.3 240 013 48 CIRC
1217.8 32 3.56 013 43 CIRC
1216.8 260 3.5 013 48 CIRC
1216.0 250 A13 g CIRC
1214.6 300 013 48 CIRC
1214.3 210 13 48 CIRC
12135 240 10.06 .013 48 CIRC
1213.7 50 3.07 013 48 CIRC
1212.6 300 3.35 013 4¢ CIRC
1212.3 18 013 48 CIRC
1212.1 120 Q12 48 CIRC

A

Wl

5]

3

.1

A

!

A

.

.3

PUBLIC TRANSPORTATION

v 2.3.PC 1/89
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SEWER SUBSYISTEN

I. DESCRIPTION

The SEWER subsystea has three functions (options). They are - as
follovs:

1. To compute the flow for each drainage areé (RUNOPP)

2. To design or analyze inlets (INLET)

3. To design or analyze a sever pipe network (SEWER).

In the ROUNOPF option, the flow for each drainage area is com-
puted by the Rational Method with the option of adding a base flow to
the calculatéd values.

In the INLET option, inlets are analyzed or designed. Design
flows for inlets may be computed in the RUNOFF calculations mentioned
above or they may be supplied directly for each inlet. 1In éhe Design
of Curb on Grade and Grate on Grade inlets there is the choice of
specifying CARRYOVER which will allow a portion of the water to flow .
past an inlet to another designated inlet. Howvever, it should be
noted that CARRYOVER is only beneficial in optimizing inlet 1lengths
since the design flow directed ét:anxgiglet is neither increased nor
decreased by carry over éuantities faéx;ipe sizing computations. In
analysis, the theoretical ponding depth is computed with no carry
over even though the inlet may be inadegquate. The following types of
inlets are évailable: (1) CURB on GRADE, (2) CURB at SAG, (3) GRATE
on GRADE, and (4) GRATE at SAG.

The SEWER function designs or analyzes a sewer pipe network. If
inlet flows have been provided in the other option(s), there is the
choice of adding a flow and/or a CA value for each inlet. An added
function of the SEWER option is a graphical printout of the pipe flow

lines, hydraulic gradient lines, and stationing of the junctions.
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II. INPUT

The datq form for the SEWER subsystem is printed on the front
and back and is shown in Fiqures 6-1 and 6-2.
General

The SEWER subsystem does not interact with anf of the other
subsystens of THYSYS. It receives no information from other
subsystems and feeds no information to other subsysteas. Therefore,
all data to be used in a SEWER probleam must be entered in the SEWER
input. It is also important that no SEWER problem be placed within a
series of CULBRG problems wvhere CULBRG results are to be saved for a
PLAN SUMMARY.

The 'input required for sever pipe design includes upstreaa and
downstream soffit elevations and "maximuaz size rise". This input

procedure allows the user to bury the pipe as much or as little as he

deems necessary. A straight line connecting the upstream and down-

strean soffit elevations describes the inside top of the pipe run.

Then, by specifying "maximum size rise®, the user indicates a line
defining the greatest depth to which there will be a design. This
allows the user to clear any utility lines or other obstacles which
may be in the path of the run. Output for sever pipe design will
include the flov 1line elevations as determined by the program. At
first, the above overall technique appears to be a departure from the
established technique of storm sewer design; however, it will be seen
from using this subsystem that the departure is more apparent than
real. The difference 1is, mainly, that the computer must have on
record all information and criteria controlling the desiqgn vlereas

the engineer may not necessarily note or record all data and criteria

used in his design.
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The following is a list of terms and rules that apply to this
subsysteam. In this discussion the tera ‘"points"™ will be used to
refer to iglets, outlets, or junctions. The term "junction™ encoa-
passes manholes, pipe junctions, changes in grade and size chanqés.
Figure 6-3 indicates the application of these teras.

7. A line 1is <conmposed of aﬂseries of one or more inlets and
junctions; and, generally, terminates at either a2 Jjunction
or an outlet. Each designated line is identified by one of
the alphabetic characters A throuqh Ze. Each alphabetic
character is known as a LINE LETTER on the input foram. The
maximum number of lines is 26.

2. Each inlet, outlet, and junction is called a point and 1is

- identified by a unique combination of alphabetic and numeric
characters. The alphabetic <character must be the same aé
that of the line to which the point is assigned. "E16", for
instance, indicates that the point is on Line E. The
numeric Vcharacters may range from 1 through 99. A maximun
of 100 points may be used. If the sever network is larger
than the allowed limits, it may be broken into szaller seg-—
ments which the program can accept and run as separate prob-
lems. TIf this proves necessary, it should be done 1in con-—
sultation with the Bridge Division Hydraulic Section.

3. A rtun lies between two points. Runs are generally identi-
fied by simply numbering theam from 1 to 99. Optionally, the
identification <can be any combination of up to three
alpranunmeric charactets.

4. A p2aximum of three Runs may enter a Junction and 6nly one

Run may leave a Junction.
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FIGURE 6-3. ILLUSTRATION OF POINTS, RUNS, AND LINES AS USED

IN SEWER SUBSYSTEM




SEWER CONTROL CARD

As in the other subsysteams of THYSYS, the SEWER subsystem allows

the user several options in order to achieve flexibility. On the
SEWER Control card the first option is a choice between DESIGN or
ANALYSIS. The user must select one of these. If the DESIGN option
is specified the program will use the information provided on subse-
quent cards to design inlets and/or a sewer network capable of handl-
ing a given flow for a given flood frequency. If the ANALYSIS option
is specified, the program will analyze existing inlets and/or a sewer
netwvork to determine the capability to handle a given flow. The
flood frequency is not required for calculations but should be pro-

vided since it is included in several reports.

Cross out one Design Frequency

et 0 |SEMIES & ESTCNEREEANRBLIY'S TSR] Rey) ! RS EWiE REFPIREIF R EIQUIE N ClY]=

Card ID Freguency should be
supplied when ROUNOFF is
specified. It nust be

right justified.

Requires cards (D-3), cards (D-4) (if
the junction is not shown on either a
(-3} or (D-5) card), a card (D-5),
cards (D-6) and cards (D-7) (if
ANALYSIS is specified.)

Requires cards (D-3) and cards (D-4). D-4a is op-—
tional.

L-Requires cards (D-3) for each inlet and may also require card
(b-1), card (D-2), and card (D-9) under conditions described
in SEWER INPUT discussion.



With either DESIGN or ANALYSIS the user may select any coabi~
nation of three procedures based on the amount of information already
knovn. These-ptocedures are RUNOFF, INLET, and SEWER. A minimum of
one of these procedures must be specified and up ¢to three may be
specified at one time.

If flows to all 1inlets are known it is not necessary for the
user to specify the RUNOFF option. However, if he wishes a report
reflecting the input flows, the RUNOFF option must be specified. If
flow to any one inlet is not known, then the RUNOFF option =must be
specified. The INLET option must be specified if the user wishes to
DESIGN or ANALYZE inlets. The SEWER option nust be specified in
order to DESIGN or ANALYZE a sever pipe netvork.

COEF_DESC_CARD (D-1)

If RUNOFF is specified on the SEWER Contrcl Card and flow to any

one inlet is not known, then this card is required. The user may
enter up to six eight-letter descriptions of runoff surfaces con-
tributing to the unknown flowvs. These descriptions are primarily for
output identification -énd may consist of any combination of alpha-

betic and/or numeric (alphanumeric) characters.

Alphanumeric descrieon of Type 3f runot! surfoce for each subares A throwgh £

N %)

it TTe= T T T I T - Tl PITT it dEl=t v Tl LVl T D0 T kst

f

Card ID

Provide a description for up to 6§ runoff surfaces.




RAT COEF CARD (D-2)

This card is required when RUNOFF is specified on the SEWER Con-—
trol Card and flow to any one inlet is not known. The user ﬁust
enter runoff «coefficents relating to the surfaces described on the
previous card. Care should be taken to assure that the spaces with
the same reference letters are used to refer to each subarea on Cards
D—-1, D-2 and D-3. Minimum allowable time of concentration is to be
entered on this card along with rainfall intensity factofs e, b and 4

from the Hydraulic Manual. If MIN TC is not entered, 10 -minutes will

bhe assumed. .

“C" {runotf caafficient ) applicable 10 each runoft sutace A ihrougn F | Vinimumn Rainfall Intensity Constants 28
E . F ] Time of xoncentration [ L] 4 &2

i~ A | & { 3 )
o T TR T TR T T T TT TR TR INETCEEER T T[T T T 717 ke

e i

RS
1

Card ID

Rainfall intensity factors
(decimal) from Hydraulic
Manual, Chapter 2.

Minimum allowable time of concentration in
ninutes (decimal). If no entry, 10 min-
utes will be assumed.

Specify the runoff coef. "C" for each runoff surface
(decimal). Refer to Hydraulic Manual for coefficient
determination.

DA CARD_ [D-3)

In every problem computed in this subsystem, one of these cards
must be included for each inlet regardless of whether the flow to the
inlet is known or not known. If the flow to the inlet is known, it
may be entered in the field BASEFLOW OR SOPPLY Q of this card and the

other information for this inlet need not be supplied.

6-—-9
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Card ID Base flowv or dis-

charge (Q), if known,
for each inlet in
ft3/sec (decimal).

L-Increments of pipe sizes
to be considered in sewer
design. If blank, 3"
will be assumed.

—Minimum Size Pipe (in) to be con-
sidered in sewver design.

LIf TC is known, it must be entered with LENGTH and
VELOCITY omitted., TC must be given in minutes
(decimal). If TC is not known, LENGTH in feet and
VELOCITY in ft/sec as described in the Hydraulic
Manual must be provided (decimal).

LIf the discharge to this inlet is to be computed,
necessary data must be supplied in this section. RUNOFF
must be specified on the SEWER Control Card and Cards
(D—-1) and (D-2) must be supplied. Drainage area size
for each subarea must be specified (decinmal).

—Required - LINE LETTER must be an alphabetic character and
INLET NO. must be a number. This ID must exactly match this
inlet's ID on a (D-4), (D—6) or (D-7) Card. (Maximum total
of 100 different ID's can be accepted. These ID's can orig-
inate from this card, Card (D-4) or Card (D-5).

For inlets where the flow is not known, it is necessary to pro-
vide data to allow the program to compute the flov using the Rational

Method. The area of each type of runoff surface contributing to the

flow to the inlet must be indicated in the subarea fields A thru F.

In mnost <cases the user will know these areas in acres and will use
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acres as units for these drainage area entries. Howvever, if it is
ﬁore convenient, the user may enter these areas in units of square
miles or sqhare inches measured directly from a map. If square nmiles
or square inches are used, it is necessary that a SCALE card (D-9) bhe
included indicating SQ MILES or SQ INCHES. If SQ INCHES is used the
SCALE (ft/in) of the map from which the square inches were measured
nust also be given.

For inlets vwhere the flow is not kaown, it is also required that
information relative to time of concentration be included. PFor. each
of these inlets the user must provide a LENGTH-VELOCITY combination
or a known time of concentration (TC). If all three values are left
blank or indicated as zero, the time of concentration for the drain-—
age area served by the inlet, will be assumed as the ainimum TC.
(This wminimum may be specified on RAT COEF card (D-2); but, if not,
the minimum time of concentration is assumed to be 10 minutes.) For
RUNOFF calculations and for INLET calculations, the time of concen-
tration used in discharge determination will be no less than the
specified minimum (or 10 minutes if not specified). Hovever, in the
SEWER calculations, if the input L and Vv or TC vyield a time of
concentration of 1less than the established minimum, the input value’
will be used as a base for time of concentration accumulation as
calculations proceed through the sewer subsystem. No discharge in
the sever subsystem will be based on this accuzmulated time of concen-—
tration unless and until its value has equalled - or exceeded the
established wminimuanm. Therefore, if the established minimum time of
concentration is 16 minutes and the input time of <concentration for
the most remoge drainage area is 5 minutes, the accumulatea time of

concentration will be based on the S nminutes. Hovever, discharge



vil} be based on the 10 minute miniamum until the accumulated time of
concentration equals or exceeds this minimum. The inlet serving this
drainage area-vill be designed or analyzed on the basis of a dis-
charge which has been calculated with no less than the established
minimum time of concentration. - The user may also specify the MINIMUN
SIZE PIPE (IN) and a DESIGN INCREMXENT (INSERT 3" OR 6") on the first
D-3 card.

If the wuser provides the data necessary for the Rational solu-

tion of flow to an inlet and also wishes to provide a BASEPLOW, he

may enter it in the field BASEFLOW OR SUPPLY Q of this card. This

value will then be added to the coamputed flow and the sum will be

considered as the flow to the inlet.

JUNC _CARD_ (D—U)

Table 6-I indicates the required entries for each type of inlet .

used.

TABLE 6-I. REQUIRED ENTRIES FOR EACH TYPE OF INLET USED

. a P Widtn of
! IMLET Tree s Gutter Distance ! Kanmings utter M 20nding &nalysis only taen o
Ponding Slope I Slose “a* Susressi0a | deptn above, Grate on
Stope for slope l Iniee Injet
DESCAIPTION X:DP&Y widtn ‘ F ] ' § 12 value a grate or lengen ares Graae
(fre.) i (qutter) If2.) putter (i )] (fe) {sq.ft.) (fe.)
Curd on Grade Curg X X X X |[ H ! 1 E
Curp @ Sag CSAG ! Y 1
= Srate on Grade GRATE X 1 1 1 ’, X 1 % ¥
=3 b
; 1
3 Srate ® Sag G845 ! s
Graze & Curd on Grade NOT AVAILASLE ‘
Braze & Curp @ Sug GC3AG ! 1
1ur0 on Grade curs 1 X H |t x t i
Surt 0 Sag CSAG t H 1]
”n drate on Grade NOT AVAILASLE
]
2
H .
z Srate # Sug GSAG : 1 X
Greze & Cure on Grade <4 1 X X
Grate & Curp @ Sag GCSAG N . 2




A JUNC card -{D-4) is required for each inlet when TINLET

vide requiréd data describing each inlet and its approaches.

is

specified - on . the SEWER Control card. This permits the user to pro-—

-

4

Card ID

NQ.

_"“? Masimum Mannings Guiter Maa oonding Analysis only Width of
- N Guiter QOiarance -on .
ol ry ponding Stooe € 33e " Oepression | deptn coove Iriet inter Grote on
. Siope tor nope 23 - .
Yy ‘sl. » . -idth " 21 : 22 vame a grate or length areq Grade
Ei‘,—?ﬂ Y e t.) ° ' (gutrer) [N qutter (in.) 0} (3a.11.) 41}
JIUNIC S N L fod C L |
JIUNIC : 1 . ! ] o1 L | A
0 [JUNICEs *fw o , EERERE — i

de—

and a value of 1.0 will be assumed.

L-—Reciprocal of Transverse Slope Z 1 (decimal)
If blank, Slope Z 2 assumed.

Longitudinal gutter slope in per .cent (decimal).

—Maximum allowable ponding width in feet (decimal).

~Enter the symbol on the right side of the table for the
of inlet desired (left Jjustified). If entry is JUNCT,
other entries on the card may be omitted.

Manning's "n" value as
fined in Hydraulic Manual
: (decimaly. :
Reciprocal of Trans. Slope 2 2
in ft/ft (decimal). 1If no
entry, Slope Z 1 is assumed.

Distance in feet from curb to beginning of
Trans. Slope Z 1 if both transverse slopes
are given (decimal). If only one slope is
given or if they are equal, omit this entry

type

“Required -~ LINE LETTER must be an alphabetic character and INLET

must be a number. This ID must exactly match the corres—

ponding ID on a Card (D-3), Card (D—6) or Card (D-7). (Maxinum
total of 100 different ID's can be accepted. These ID's can
originate from this card and Card (D-5).



¥hen SEWER is specified on the SEWER Control Card, the JUNC
Cards (D-4) are required to provide identification for each junction
vhich is not associated with an inlet or outlet or not otherwise
previously identified in the sewer . network. This would apply to
manholes, changes in grade, changes in size of pipe or Junctions

wvhere two or more pipes join. In this case only the first twenty

JUNC Card Continued

Marimum Mannings Gutter Max ponding Angiysis onty Width of
) Gutter Distance . .
paading s Slape R Stope n Oepression | deotn adove nier nier Geate on
' o
widih ooe 21 or stage 22 vole " grate or length area Grade

(e % b {qutter) () gt Gnd |t {sa.m) )

L ANUEN Ll N

I columns of Card D-4 need to be completed.

i AT RN ] )

. (R

Gutter depression in feet (decimal). —J

Maximum allowable ponding depth in inches. Not—
required when CURB specified (decimal).

Inlet length in feet (decimal) —

Inlet area in sg ft (decimal).—

l Transverse width in feet
{decimal) used in GRATE
computations vhen GRATE ON
GRADE is specified. If
left blank, 3 feet assumed.

l The WIDTH OF GRATE ON GRADE is an optional entry when GRATE ON

I GRADE 1is specified and is used to enter the transverse vidth used in

GRATE computations. If left blank the prograz will default to a

standard width of three feet.
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CARRYQVER CARD {Db-—-l4a)

This card is required vhen CARRYOVER is desired and can only be
used vhen CURB or GRATE has been entered as the type of inlet on the
D-4 cargd.

Under INLET IDENTIFICATION .the inlet ID at which carryover may
occur and the inlet ID to which the carryover . is assigned must be
specified. There are nc limitations to this assignment excépt £hat
such ID must be on the sever system under consideration By the cur-

rent computer run.

Iniat Ideatification Sln»;docc inlet Algwadle Corryover
: g Gty | o | e Ooening (11} Length (11)
CIAIRIR[Y IOV R plFIRIOMH 710 -5 : = 2
0 {CIARIRIYIOVIEIREZFIRIOMEY & TiOk Li= =
ﬂ_CRRRYmvru}fcnm- ** e = + : o
Card ID ' Required entry for allowvable
carryover in terms of feet
of inlet required.
L-Optional entry for standard inlet

length, if blank 5 feet is assumed.

- Tnlet ID to which carryover is assigned.

Tnlet ID at which carryover may occur.

An entry for STANDARD INLET OPENING is optional. If used, the
value represents a standard inlet length measured parallel to the
curb line for either curb or grate inlets. If no entry is made, a
value of five feet is assumed.

An entry in the ALLOWABLE CARRYOVER field is required and speci-

fies the allowable carryover in terms of feet of inlet required for

Grate on Grade and Curb on Grade. TIf, for example, an inlet opening
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were computed to be 8.29 feet in length, and the specified allowvable
carryover is 4.0 feet with a 5 foot standard length, carryover would
be allowed and computed. If the specified allowable carryover had

been 3.0 feet instead of 4.0, carryover would not be allowed nor con-

puted.

OUTLET CARD_(D=5)

An OUTLET card (D-5) is required only when SEWER is specified on
the SEWER Control Card. This card supplies the required data
describing the location, T.W. elevation, and identification of the

outlet of the sewver network. A usual practice is to assign this sta-

tion the nuhber of 0.0.

P T VAN

Card ID

Required. LINE LETTER must be an
alphabetic character and OUTLET NO.
arust be a nuamber. This ID must exact-
ly match the corresponding ID on a
(D—6) or (D=7) card. The maxiaum for
different ID's on Cards D-3, D-4, and
D-5 cannot exceed 100.

Tailwater elevation aust be entered
(decimal). If not actually known, it is

suggested that the user enter soffit ele-
vation of the outlet.

Numeric station description (decimal). PFor example, a station
normally described as 22+56.0 should be entered as 2256.0.




DSGN _CARD_{D-6)

PEEERERED Bl

o«

e

#

Card ID

el

CA as defined in Hydraulic
Manual to be added to up-
stream inlet only if not

tion from cards (D-2) and
{(D—-3) {decimal).

_Length of RON in feet (decimal).

surface {soffit) of the RUN (decimal).

L—1ID of the upstream and downstream limits of the ROUN.

Run ID may be any combination of alphanumeric characters.
(Must not be duplicated.)

These éards are regquired to describe runs any time SEWER is
specified on the SEWER Confrbiftgt§¢?§%gardless of whether the prob-
lem is a DESIGN or ANALYSIS. A DSGN card (D-6) must be included to

describe each run in the sewer network (maxizmum of 99). All entries

are required -except 'CA ADDITION and Q ADDITION. LINE LETTER and

INLET NO. must exactly match the ID's for corresponding inlets

cards (D-3), (D-4), and {D-5).

included in flow determina-—.

on

E f{"':“_;' [ Upstream Soffrd Qownstream Soffn Run (11} 2} Q Monnmags {US. Junction{ Maximem | insert one:
g 54 An 0 el mer |inef we wevation wavation lengmn addrhon addition “n'vots | Loss coeft.| size nae | SUATARSH
OSGN £ 5 M G 05 A Vel RS ' B | I

SG RN EER R R ! I ‘
o = | RO Tl <

LUpstream and downstream elevs. of the top inside




]
1
1)
]
]
i
]
1
i
1
1
i
i
i
1
1
1
1
i

::n:a::

DSGN Card Continued .

-

o] Upstream Soffit Downstream Soffit Run {1t) CA Q | Monmngs U3 Junction] Monmum | ineert one:

Roa D | ime| wier |maf wie olevation siavation length addition addition | "n"vew | Lows coetl | size riss | SING ARH

! e 2

GVAL, 80X | .

Flovw to be added to upstream inlet is entered here —
when INLET is specified and flow addition enters

the network by means other than an inlet. (Useful
in accomaodating previously determined carryover
values — may be positive or negative.)

Manning's "n" value for the RUN (decimal) .—
If no entry, .012 will be assumed.

Upstreanm Junction Loss Coeff (decimal).-
If no entry, 0.0 will be assunmed.

Max. barrel size for design —
of a RUN (decimal). Units
are inches unless BOX spec-
ified. Then units are feet.

Barrel shape
entered as shown
and left justi-
fied. 1If blank,
CIRC assumed.

ANAL CARD_(D-7)

These cards are used to supply further information when SEWER is
specified on the SEWER Control Card and the problem is an ANALYSIS.
The identifiers used to describe the points and runs in a sever net-
work must always be consistent in every respect wvhenever reference is
made on different cards to the same point or run. One card must be
used for each run (maximum of 99). All entries required. LINE

. LETTER and INLET NO. nmust exactly match the ID's for corresponding

inlets on card (D-3), (D-4), and (D-5).

6-18



REREDEHEHERETT™E nsmu" Achual oo T Actual nee Aznal spon EFEAH T TARBEERE E i LR g [
AHALH Am 0 | L h"%‘-m[ wiet | of barrais | (£t it vox) | (1t 4 bon) S e EEBERE AL v BEER =RER e
-3 [ANRILH BT |t e {g ndgER LERER R AN 5 RERRRE
1 RENE H?ﬁ o] | 2 V2 D EH ERD et :
T
Ccard ID Upstream head loss (decimal).
If blank, 0.0 is assumed.
-Span of barrel in inches, feet if box

(decimal). In circular pipe this entry
nust be the same as the rise, or it may
be onitted.

-Rise (or-diameter) of barrel in inches,
feet if box (decimal).

L_Number of barrels in the run (decimal). 1If
‘blank, 1.0 assumed.

L---'-Upstream and downstream inlet ID.

“Run ID may be any unique ccmbination of alphanumeric characters.

GRAPHS CARD (D—8)

The optional GRAPHS <cards (D-8) may be used to secure a
graphical printout of the data generated for any lines in the prob-—
lem. Graphs may be requested for any or all of the alloved 26 lines.
The graph will include plots of the flow 1line elevation profile,
soffit ele?ation profile, hydraulic gradient profile, normal depth of
flow, and identifiers for each 1line requested. The LINE LETTER
designations of the.lines to be graphed must be entered on GRAPHS

cards (D-8) with up to five per card.
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Card ID
Plot scale factors. If left

Alphabetical line ID's blank 1"=100' for horizontal
(X), and 1"=5' for vertical
(¥) will be assumed.
SCALE CARD (D-9)

This card' is required only vhen the areas entered on DA cards
{D—-3) are expressed in units of square miles or in square inches  as-
read directly from a map. In the latter case the SCALE of the map
(feet per inch) nmust be entered in the field scale of ft/in. If the

areas on DA cards are expressed in acres, then this card may be omit-

ted or ACRES may be specified on this card.

Cross out ot but one Scaie of 1L/,

B ] ] 1] ][] 5

Card ID If sSQ. INCHES @ SCALE is
selected, enter scale of
map in ft/in. (decimal).

L—-Choose one. If no selection is made, acres
is assumed.



ENDATA_CARD (D-10)

An ENDATA card (D-10) is required at the end of each set of data

P

associated with one problem.

oo [ENOATIAL | T T T TV S T L T LT T T LT L P L L T TV LT T U7 U - Pl e L L U L ] R L

Card ID

Card Use Checklist

A tabulation of the required and optional cards for each of the
SEWER options is shown in Figure 6-4. This may be used to check the

completed input form for possible omissions prior to submission.

-



SEWER

DESIGN ANALYSIS
CARD TYPE BUNOPP IMLET SEMER RUNOFF RUROFF INLET RUNOFP wtUNor?y INLET SEuER RUNOFP RONOFP THLEY RUNOFF
CARD oR & INLET ¢ SEWER ]& SEWER INLET & INLET € SEWER ¢ SEWER INLET
IDENT. REFEBERCE & SEWER 6 SERER
CONTROL sgute 1ES YES Y1ES YES 1ES 1ES 1£S s 1ES 3 53 IS 1ts L5 1Ees
CARD
b-1 COEF DESC YES YES 1ES YES 1ES . TES YES YES
D-2 RAT COERP 1ES YES . YES YES TES 1ES YES TEs
D-1 DA 125 yes?* 1ES? TES? YES2 YES? TES? YES? YES? yes? Yeses YEest TES? yess
D~y Jusc TES? YES?2 YES? yes? tes? TES? TES? T2S? Yes? 1e8? 1ES? TEes?
D-4a CABNY OVER OPTIONAL OPTIONAL OPTIONAL |OPTIONAL
0-5 OUTLET YES YES YES YES IES YES YES YES
(04}
JJ b-6 bsGa YES* YES* YES* YES* YRS YES* YES* YES*
3]
D-7 ABAL YIS TESS 1E5% YES®
b-8 GRAPRS OPTIONAL® OPTIONAL® |OPTIONALS]OPTIONAL? OPTIONAL® OPTIOMAL®JOPTIONALS |OPTIONAL?
o9 sCate UPTIORALS OPTIONALS JOPTIONALS OPTIONMALS ROPTIONALS OPTIONAL® |OPTIONALS |OPTIONALS|OPTIONALS JOPTIONALS
10 EXDATA TES TES YES YES YES TES YES YES YES YES Tes 1ES TES Yes

Include a DA Card for each Drainaqe Area. 8 1t graphs of oased lines are needed.

Include & DA Card for each inlet. ¢ I units other than acres acre used.

Include a JUUC Cacd for each inlet and junction not othervise identifled. ?* Iaclude a DA Card for each inlet with SUPPLY Q specified.,
Iaclude a DSGN Card for each pipe rus. ¢ Include an AXAL Card for each pipe run.

> wn =

FIGURE 6-4. CARD USE CHECKLIST




IIT. OUTPUT

1

S

Tl

Output .for the SEWER subsystem may consist of any of five
reports based on the procedures requested by the user in the input
data.

Runoff Calculations

The report for this procedure is the same for both design and
analysis and includes the fcllowing:
1. PFrequency (yrs) — given
2. Surface descriptions and rational coefficients for up to six
runoff surfaces — given
3. Minimum time of concentration (minutesf — given or automati-
cally set to 10.
4. Rainfall intensity factors (e, b and d) -~ given
S. A table including for each inlet or junction:
Identification of inlet or junction - given
‘b, CA - computed
c. TC (minutes) — computed
d. Supply Q (cfs) - base flow or given discharge to be
included in the total flow - given |
e. Rainfall intensity (inches per hour) - computed
f. Total flow (cfs) - total discharge (including SUPPLY Q)
to this inlet or junction - computed.
NOTE: Also included are other junctions which have no con-
tributing discharge.

Sevwer Desiqn and Analysis

The reports for SEWER DESIGN and ANALYSIS are identical and con-
sist of the following:

1. A table of configuration data including for each run:

Il BN N BN B N R B BE BE BT EE R EBE B m B Em Ea
Y

6-23



3'

i.

Run identification - given

Upstrean ;nd dovnstreaa junction identifications — given
Upstream and dovnstreaa flovw line elevations (ft) - com—
puted

Length of run (ft) - given

Slope (ft/ft) - computed froam given data

Number of barrels - coaputed (given for analysis)

Rise (ft if BOX; inches if any other shape) — computed
(given for analysis)

Span (ft if BOX; inches if any other shape) - computed
(givén for analysis)

Shape - given

A table of hydraulic data including for each run:

Run identification - given

Upstream and downstream junction identifications - given
"n"* value (Manning's friction factor) - given

Junction loss - given

Flow (cfs) — given or computed

Upstream and downstreans heads (ft) — computed

Hydraulic gradient slope (ft/ft) - computed

Depth (for most shapes depth will be expressed as a
ratio of vater depth over rise; for box shapes depth
vill be expressed in feet and noted as such in the
report) - computed

Velocity (fps) — coamputed

Pipe capacity (cfs) — This is the maximum volume of flow

wvhich could be handled by this run - computed

A table defining stationing as followus:

624



a. Run identification - given

b. Upstream junction identification - given

-

c. Stationing (ft referenced to outlet station)

Inlet Design

' 1l N BN =N N B e

-t
o
.

.

11.

Inlet identification - given
Inlet type — given
Flow (cfs) — given or computed

Minimunm iength required - coaputed

Minimum standard length required - computed

Standard inlet opening - given or 5 feet assunmed

Grate width - given or 3 feet assumed
Carryover — CPS coaputed (where allowved)

Carryover assignment inlet ID - given

Minimum area of grate required (sq ft) — coaputed

Poﬁding width - computed

Inlet Analysis

This report consists of a table which reflects for each inlet:

Il BN N N BN B D BN BN O aE e
&=
4

Inlet identification - given

Inlet type - given

Flov (cfs) - given or computed

Inlet capacity (cfs) - computed

Carryover (cfs) -~ computed

Ponding width (ft) - computed

Actual length (ft) - given

Required length (ft) -~ computed length of
pass the given flow

Actual area (sq ft) - given

6-25

inlet

This report consists of a table which reflects for each inlet:

needed

-~ coaputed.

to



10. Required area (sq ft} - computed area of inlet required to
pass the given flow

11. Actual head (ft) - computed.
Graphs

This output consists of a computer line plot of:. (1) the flow
line and soffit line of the inside of the barrel; (2) the calculated
uniforas (noramal) depth of flow in the Dbarrel; (3) the cglculated'
hydraulic gradient 1line; (4) 1identifiers such as line letter, run
nagse, run size and length, djunction ID's, and tailwater elevation
(labeled T.W.); and (5) elevation scale.®

Standard scales on the plot are 1"=5' vertically aand 17=100"
horizontally. Either or both scales may be varied by the usér by
inserting the nev scale factors in ghe proper place on the first
GRAPHS card (D-8). (X= for horizontal and Y= for vertical scale.)
Any and all lines which are part of the stora sever system may be
plotted. The plot can be used for direct application in the plans.

The hydraulic gradient line on the plot is represented by the
short—-dashed 1line; the uniform depth of flow in the barrel is repre-
sented by the long-dashed line; and the flow line and soffit line are
represented by solid lines. In analysis, if the barrel is flowing

full, the uniform depth line is coincident with the soffit line.
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APPENDIX 5
STORM DRAIN PLAN, PROFILE, AND HGL'S




120028

N , NOTE: 2
/ CITY OF GLENDALE CITY OF GLENDALE SEE UTILITY PLANS FOR RELOCATION
| } n / / % REMOVAL OF EXISTING UTILITIES.
I — / s
SCALE IN FEET 7 . . SEE CONNECTOR PIPE PROFILE Proen Ao st

" 2oaa30m FOR CATCH BASIN AND LATERAL DETAILS. w2 379 0l

Telggaz 002274 1310

CONSTRUCTION. NOTES:

)
= INSTALL 740 L.F.x 30° =z
: = STORM ORAIN PIPE dr o
v - @ wi &
S - -_EZ(ST -
; . 23, oy DRAINAGE DiTen ; : STA. 384+60, 103' LT. <|_u I i
e i p o - CONSTRUCT STORM DRAIN MANHOLE
o ; B : MAG STD. DET. 520 522 o Z 23 ;
' ; ' ' , N o STA. 390425, 30° LT, = 0es
o 25 e e e Rt e I i CONSTRUCT STORM DRAIN MANHOLE [T E <9
=i 495" OUCTS € 81T & CATY -711:‘“ TEEETTG e L I _ g! (%) STA. 385400 To STA. 392450 -l %:
=t m e = = = N Toa et P REMOVE EXISTING CONCRETE ~yvo
S IPROPOSED 12° WATER (GLENDALE) S ® DRAINAGE DITCH. &) 0o
= INSTALL 157 LFxI5® STORM DRAIN PIPE ., W B @
* mal 2k PPOTt s ",
32 . _ 385 iNB9SE I3 E 36 ———3 3% e 389 —— 33 _ NG ——L—Iﬁg =TT E—: e & PIPE COLLAR Isg; s
goreemeermemerfoemeemsdiuemnssrme gl S reneeseerererasesasaessmemsses arasaseecassslonsrsmeasoneeeenssreseeseacessameaneseesmareseeaeeeeeserereeseeeeeemeeamecasassesmseensomerresr et " R —eonNRUR R S e C8 M
- vy - STA. 391480, 66' AT. ;E.’,E ;
g J = @_. CONSTRUCT CONCRETE cncu BASIN o<
QVERHEAD SIGN —~ = €DGE EXST PVMT—\ e CO.PHX. STD DET > L 2P
3 M-i, L=6", v= 3'6" '_O %
@) 1EE # 1 ——
STA, 391480, 90.00 LT, m o}
INSTALL 30*x30°x|5* PREFAB TEE 0 Do
a.

B
o
. B *29
o~ ———jﬁ STA. 384+23.4, 53' RY.

CONSTRUCT CONCRETE CATCH BASIN
;& S w0 AT e o
A BM: CROSS ON S.W. 8OLT OF TRAFFIC SIGNAL - 0 _ - , DOU
i 7 PULL BASE ON N.E. CORNER OF BELL ROAD AND —— . ‘ NDCONNECT To EXISTING LINE.
i 83RD AVENUE. - (1) INSTALL 15 L.F. x 18" STORM DRAIN
o ; ELEV, 1203.56 CITY OF PEORIA PIPE FROM ¢ L!fgéugmls;EPElies MH %50
E; 200-53-502¢ ] a
, A TBM STA 384430, B0'RT.; X" N.E. CORNER OF g{,@ggggf°s%';,§2ugm MANHOLE
TRANSFORMER PAD. @ TEE # MAG STD.DET 520 s |- I3
L ELEV. 1202.13 STA. 385+57, 108 LT, (i9) Remove APPROXIMATELY 65 L.F. =3 FR
£IN -~ — A TB. STA 3900, SO'RT: 1 /2" REBAR A TH STA 83100, 92' AT 1 /2 REBAR INSTALL 307X30"xI8" PREFAS TEE OF 48" PIPE. FE
¥ i ! ~ ELEV. 1202.59 N . ELEV. I1203.14 @Mmsu
' A TBM: STA 384+50,82 ' RT.: | /2 ' REBAR A TBM:  STA 392400, 32' RT.: | /2 ' REBAR STA.384+95,90°LT. = .
ELEV. ot BN T elEY. 1202030 " " ,‘%WJI“W! TTORM DRANN VMANIOCE o
: : : : : “ieUiMAG ST DET 520 8 522, B
o : ! R H L ' ) L L - . I I T L e it
il it S S S : : MO____ v o N S MH32 F R RN 2z
STD. DET.. SRS SRS S MAG STD. DET. IR SR : R (; STD DE' Lo ol 5
3 14
3
...... >
<<l

oﬁdbdve'-:__,

35 L.
B0 STOR

1204

——— e S— 1200

DRAIN . | 265 L.F, 30" STORM DRAIN e 5=0.0010 y |15 “‘—.,-_*’_-e3g=o_5&(g%’:‘,/f?_“5’”'

1196

1192

1188

BELL ROAD IMPROVEMENTS
OUTER LOOP TO 67TH AVE.
STORM DRAIN PLANS

;
Sl
l L I
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NOTE:
- ) . ~ —_— X SLinters
N Pl 1 ” i h } : S : SEE UTILITY PLANS FOR RELOCATION
lf o w a0 |l I 1 i | ~— & REMOVAL OF EXISTING UTILITIES. ...
| e 11 | ~ T~ SEE CONNECTOR PIPE PROFILE B0 b o Scmok Kot
) soae wreer 1o " N1 v, Brev. nst.73 N e FOR CATCH BASIN AND LATERAL DETAILS. s
| ? 1 } 1 e o 2 ~< CITY OF GLENDATES— __ . PR
| H | CITY OF GLENDALE \\\ \“\\\\ )
! | ; << 1] - } ~o e e m
. BT cove H S~ / \\\\\\\\ _ CONSTRUCTION NOTES <
; AmAcE Bitew N S~ /—D’RT L INSTALL 154 L.F.x 30° STORM DRAIN PipE| medl ﬁ @i
- S
N _@ Si’) SIDEWALK ~ S LANDSCHPE ESMT. ~, | INSTALL 216 L.F.x 18 sTorw DRAIN pipe] &€ TR |
l \ Y A— u T S S T — s INSTALL 20 L.F.x 24" sTorM DRAIN PIPE| [} 2 82
= m—— == = = == === w——
j N RIN = S _ cB *3 O eq
EXST. BARB WIRE FC EXST. BARB WIRE FC 1 ® STA. 394470,66'LEFT CONSTRUCT = Zz0
- CONCRETE CATCH BASIN .0, PHX s
C 2y > ~
——————— ——— e — e ——— — — — - ————— — —— e, e A ——_— . e —— — STD. ,“M L=10) v=4' ®
3 C PROPOSED_ 12° WATER (GLENDALE) ]ﬁ WIHTOL F %2 LATERAL -l T
oXeT. Eoe P, N CoNNECT T MAIN WITH PREFAB <o
. - . B : TEE # c co
EI o S 12 20
' i 345 9 VPN LIKE 3 ® g%A‘geswo 66'LEFT,CONSTRUCT | e xo
i 4 401 N . @
395 L ) L I 3?——— - S — E.-é—— - -0 MR ENe Ol -— CONCRETE- CATCH BASIN C.0.PHX. Ly
r ST DET, P-1565, M-l La 7 V- 472 (e Jo 3]
I _ I S1a.393+69,93=] 2 2 E WITH 18" OUTLET TO MAI ;‘33
e % 516.20+00.00 N o EXST. EOGE PVMT. ) ® @ >. oy
| #PS ELECT A, e v ; * PROROSED 2™ WATER {PEORIA} STA. 395470, 66' RIGHT, CONSTRUCT ’_9 3
CABINETS o 1 o wvda . y CONCRETE CATCH BAS_IN C.0.PHX, -
Y P N N WTRPAS W0 Juds L ) z STD. DET. P-I1569,M-1,L=I0',V=4' =
¥ oAy i 255" 8 32 — EXST. CHAIN LINK G, 3 WITH 133°x 15" LATERA 10 KT
o e ,E;E-ECT‘- & T & CATV = ; R/W & CIT T LINE 33'x L L o a
| ;b T 8 _ N\ [ /W ITY LIMIT LINE —~ Y [ x @ VH 3 D
& o { ll“r')’ 4 = 1 T l & X STA, 393+454.4, 90 LEFT o.
H H . 4 loie et s g e e s e e e e e e Y e e e i -A— ————————————————————————————————————————
| I N inl i@ //_F @ LANGSCAFE Tk = T CSIDEWALK MIAG STG. DET 520 B 522,
- NN T I Wa— - \CITY OF PECRIA BENCHMARKS v (1) STA. 392400 TO 392470 Wi 04
N i 1 T P ] REMOVE EXISTING CONCRETE STA. 395450, 72' LEFT
\ AR by PR | _ . A TB: STA 392400, 92' RT.: | /2 * REBAR A B CROSS ON S.W. BOLT OF TRAFFIC SIGNAL . DRAINAGE DITCH, CONSTRUCT STORM. DRAIN. MANHOLE
N [ T paly gl o = ELEV. 120247 PULL BASE ON N.E. CORNER OF BELL ROAD AND : ® TeEw2 , @ 510 0ET. 520 6 522
i } e t ‘ T I~ S3R0 AVENGE. CITY OF PEORIA STA, 382160, 90 LEFT ' STA 392+so 76' LEFT, CONSTRUCT
i } M H FL ‘ l‘ ‘| iRP A ELEV. 1203.56 ® INSTALL 30°x30% I5"PRERE TEE ONCRETE AT BASIN 2.0 P
! : il ' Tt 172" REBAR BM: P.K. NAIL IN PAVEMENT AT B3RD AVENUE AND BELL RO. TEE#3 STD DET. P-1569, M-I,L=6,Vs4' 5
| RERRRE - IR (I Rkl ey 2624 RS e e et I
b { Lot H o l} ‘I 177 1| [ATme SThsozs00 s LTtz REBAR A\ TBM: STA. 398900, SO'RT: | /2° REBAR INSTALL 20 T_F :|2. PREFAB TEE #2. FI I
Pl by i emi) L ] o L ELEV. 1203.00 . ELEV. 1202.57 STORM DRAIN. PIPE CONSTRUCT DRAIN LINE PLUG, 20"
l A B B.CIN PAVEMENT AT T9TH AVENUE AND BELL WITH PLUG MAG STD. DET. 427 STA, 33%5% E'T o' LEFT )
B —— P — e
‘ FLEV. 1200.65 L 5
....................... : EE:
Lt
25
S ST b TMHT*3 ~ e S il . o [ e 5
\ . MAG-STDL DET: ' MAG-STD. o B R AR : P I e e : El
520 8522 0852 EEOUTE NI DR TS . o e o = B
.................... 2|
l Finish  Grads::
1204 “gbove. £ of- Plpo ............ 1204 Oy
.................. 2 u
I —= z2 <,
- STORM_DRAIN B St > ~ 1
1196 = e el @ o
I T e N i /Yl Sy a8 i Gt e NG, TRt W, > o fiammamion o Y e Y. Aol 85 oporons Spmsietots Commu i SRRt It st A e e s s S SR S: Tt S s Setts: I <
- Q. o
I 1192 1921 A 8 o
<
o = =2
c &
‘ 1188 i ')
[ : i, o T e e T e I el TSR SEP sk st S -1 -
,A 2 . q: Y T e S B s Hte e T Rt St WS S ...J }—- m
(A AT w 2
: \. ot ) \ m O
o b . LQ
3‘ evionnten e e Cefeeeenn o - venes Bae e D - S0 - - O P POt FO TSP S PP R T PP R P S PP PSPPSR T D T P L LRI PEY SE R ARt SRR LRRES
392 393 394 395 3536 400 40[
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' v - . . - NOTE; . nﬂ. ! I'I.u..-.m
N . N R T ; v SEE UTILITY PLANS FOR RELOCATION P awcmnen
o . : S Pl W 1 | INV. ELEV. leL.98 % REMOVAL OF EXISTING UTILITIES. :
Sl - S o 1 SEE COMNECTOR PIPE PROFILE @ 20 st ot
8 P 1 He 1§ . R FOR CATCH BASIN AND LATERAL DETAILS. T
P w .
. - / 1 % et N CONSTRUCTION NOTES:
/ 1 m “ = 0
: e 1 N UiE INSTALL 200 L.F.x 24* sToRM DRawi Piee |31 2> Y
5 S I < ! INSTALL 282 L.F.x'30° STORM DRAN PIPE | 1T & -
GO S e ' ’ 7/ / : 8 *s <Lu by
b I ' : e M T = A g i | STk fouTe, c2.27 LEFT consTRLCT s
T - : EWALK U T~ - 2 ) N HX, ™
e S ’ et ——— ey X/ @d TN = : STD. DETzP-1569 M=i,L*6,Vs4 6" QZ 23
) . _ - 4 v L WITH 8 LE z 15" LATERAL. = Osa
. . . iy /W —~ . @ cg o7 2;3
L _ § . STk 4oTs, 6827 RIGHT,CONSTRUCT i
\ (8)—0=— « \ CONCRETE CATCH BASIN CO. o~
0 i — i el Y NN T S — = - , TR S b e —-~%:
| ' ’ “ s ; 51 §Ta. 401¥22.06 £ = ) EXST. D2 PWMT— , @ e x a 29
T - % o|EXST. EDGE PYMT. ' SR o - oN ' . Nso
o= R 174 COR. SEG. 2 - 7 STA. 408400, T 0" LEFT oss
' : = e Smaoesmomas WIS
5 LK A et AR s e el 0 e T © T VeR7T WITH 9 L x 1ST LATERAL OO;E
. N 89’ 58 i3] £ ! i MON, LINE R TG VD, AND PIPE COLLAR.CONNECT TO on
- Mo e : - o ! o~ . : MAIN WITH PREFAB TEE #4. 2=tk
- ? 14 . @ . 3
l N £XST. EDGE PYMT. = : s ] COST._EDE P, (G e . >-_Ovo2 :
. SHOFOSED 15 WATER (PEGHIAT ? S ) PROPOSED 12° WATER (PEORIA) N ) gﬁcgggocﬁg; g}g—r&cogs;suc‘r h Y s
S : === s
- : ’ ’ : ' / \['j ®\\_\ ®\ b4 B DET. P=1563, M=, u|7c’ Vaar -
_ ~ ¥ . T S : ? 3 WITHELE x 15° LATERAL. s s IS
: . s : \ : - () CONSTRUCT DRAIN LINE PLUG OCo o
R/N 4 CITY LIMIT LINE ~ N 4 F < A3 {(MAG DTL. 427) o
: B w— ; ><\ — STA. 40T+i8, IIl' LEFT
: - - — A Sy : MH 5
AT SIDEWALK @ LANDSCAPE ESMT.— A\ N STA 404472, 53' LEFT
: 2L N i ,
: . v _ CHUARKS " N } I NN (12) INSTALL 30°X4T' STORM DRAIN PIPE VD T DEL B TRAR ML
T - A B B.C. IN PAVEMENT AT 79TH AVENUE AND ATB STA 402400, 52 LTa | /2 ' REBAR \ 1 1 \ 7 \ @ Mo 96
T BELL ROAD 4 BE. 12500 N : fp= X AN ® ;-;Ei*fog,oo 65.12 LEFT STA. 404479, 59' RIGHT
RS ELEV. 1200.65 ATBe STA 4063(%?:232‘ LT.s 172 ' REBAR N ¥ 1 e g N o reo N INSTALL 30°x 30 IS PREFAB TEE consraucrosézrong naélgzzumov.z
.- : A TBM: STA. 405400, 50° LT 1 72' REBAR BV 12 I g b BTN \ ® — . H o7 = o
e ELEV. 1203.00 A TBM STA 406400, 92 LT.s | /2 ' REBAR  LANDSCAPE - | p ! L \ N () mstusT7 LR x 2 STA. $0T+18.06, 64' LEFT N
ELEV. [203.24 ESMT. | th il \ N STORM DRAIN PIPE CONSTRUCT STORM DRAIN MANHOLE g | |3
A TBM: STA. 412450, 90' RT. | /2° REBAR ce e i 1 1l LI \\ N @ INSTALL 20 LF. x 12° | : STO DET. 520 FR SR
: ELEV. 1200.03 A TBM STA 410400, 85'RTs 1 /2 * REBAR ‘ ol | \ W SToRM DRAIN PIPE WiTH ® .Q'F*A 2 610,65 RIGHT
ELEY. 1201.32 i PLUG MAG STD.OET 427. CONSTRUCT STORM DRAIN MANHOLE .
INSTALL S0t Ex 12° MAG STD_OET aan 8 822 5
: - e TSTORM DRAIN PIPE WITH R £
MH 25 PLUG MAG STD. DET; 427- S
1204 2 ‘.7.’
<Y ¢
l e e TN R T T T s 2
______ 2t
12008, <<k lie
' 1196 "y
E >
LTI oo .
IORM oa'—-"A ugel s r 2
W o <
> N~
l O © o
E - c O
e e, E o _z_
| - <t
$ ' = s - =
I “Finish Grade ‘above 't of Plpe 1204} ~ 8 o
..... <
o - =2
' 1200l & & &
4 W
4 B w
K T
e e e e e e e e S e e e e P e Y e e e e e e nes| @ ©
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NOTE:
SEE UTILITY PLANS FCR RELOCATION
& REMOVAL OF EXISTING UTILITIES.
SEE CONNECTOR PIPE PROFILE
FOR CATCH 8ASIN AND LATERAL DETAILS.
SEE OUTFALL PLAN FOR TRUNK LINE
CONNECTION DETAIL.

INV. ELEV.=1193.93

p INSTALL 352 LiF.x 30° STORM ORAIN PiPE
INSTALL 1186 L.F.x 24 STORM DRAIN PIPd

c3 10

STA. 414400, 78° LEFT

CONSTRUCT CONCRETE CATCH BASIN,

C.0.PHX. STD. DET. 0-1569, M=1,L+6,V=6'3"

WITH 9 LF x ISLATERAL.

C8 =t

STA, 414400, 76' RIGHT

CONSTRUCT CONCRETE CATCH BASIN,

COPHX, STD. DET, 0-569, M~1,L+6, V=& 3"

WITH 9L.F, 2i5° LATERAL.

MH =9

STA. 410+10, 68°' LEFT

CONSTRUCT STORM CRAIN MANHOLE

MAG STD. OET. 520 & 522,

MH *i0

STA. 410 +50, 68' RIGHT

CONSTRUCT STORM QRAIN MANHOLE

MAG STD. OET. 520 & S22.

MH=1

STA.414+0Q, 68 LEFT

CONSTRUCT STORM ORAIN MANHOLE

MAG STD. DET. 520 & 522,

MH#12

STA. 414 +00, 68' RIGHT

4

P ]

CONSTRUCTION NOTESs

ORANGE GROVE

ORANGE GROVE . '
n”& | @
S WY , —
N —
! .
| EXST. CONC. IR, OITQH 7 =

T o
A LN O D e P S FECH X IR N—— -
: T oRopdSED 12* WATER (GLENOALE)

o E&f;** ——

B
N 89° a5l I8} & _iT__ g 43 . _ ks - N 45 N e i1 - a7 E— 38 s

LJ\NOSCAPE ESMT. SIDEWALK

\\p “S—
HO
‘ mla“rrrrﬁ

2

N SRRV 2 oS S N Y 61

|
|
1

i
11
\LP_
+
SEE SHEET

SEE SHEET

Vg g | Geas o Suegyia

40"
{0’

5850 W, Glendale Avenue
Glendale,Arizona 85301 (602) 435-4152

| e .
. PROPOSED 128 WATER (PECRIA) : et

PROPOSED i2° VA\'E@(PEORM] ——

CITY OF GLENDALE

PUBLIC WORKS / ENGINEERING

MATCH LINE

= R/ & CITY UMIT LINE =~ \ £ -

- TNCTANOSCAPE ESMT. T TSIDENALK s o
- BENCHMARKS
TEE =8

A B B.C IN HH AT 79TH AVENUE AND

A TBM  STA. 410400, 85'RT.; | /2 * REBAR

STA. 412402, 68" RIGHT

CONSTRUCT STORM DRAIN MANHOLE
MAG STD. QET. 520 & 522,

BELL ROAD ELEY. 120192 INSTALL 84":84°x 30" TEE i ors
ELEV. 1200.65 ATBM STA 415400, 102'LT.; | /2° RESAR @ mstau 58 Lrx36t ® +10, 68" 1
] . £LEV. 1200.24 STORM ORAIN PIPE STA. 417+ 10, 88 LEFT
A TBM STA 4?2?00.6350 RT.; | /2° REBAR » 1450 ) CONSTRUCT STORM ORAIN MANMOLE 3 - °
ELEV. . ® wstaLL 36 Lr x 12" MAG STD. DET. 520 & 522. F ER
A TBMe STA 419400, 80° LT.; | /2* REBAR STORM ORAIN PIPE WITH PLUG MH»14 ) CIN R I
ELEV. 1200.2¢ MAG STD. OET. 427. STA. 416 + 95, §8° RIGHT 3 S
INSTALL 20 LF. x 12° CONSTRUCT STORM ORAIN MANHOLE
STORM DRAIM P!PF' WITH PLUG MAG STD. DET. 520 & 322. .
- 1;" g P g MH ‘” : ] MH 1Y - ANMRUTS VU TUST E
T e e m MAG ST, OET : ER
RS o T ST T S DT g o
. Exat. $nd. above ¢ of P R e ade- above B
'}
L104
. - 1200
=2 <K<
%‘ P e
; 1196
L = _ :
j = Tt 24 M QRAIN s e s
o g S—O 002 : 3
. - 1182

ﬁ,‘z TR o : o s——
MAG STD. DET.

i}

2y

< Praflle Grads cbove §

MAG. QT Tyl
WGt LT

STORM DRAIN PLANS

BELL ROAD IMPROVEMENTS
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NOTE:

1 SEE UTILITY PLANS FOR RELOCATION
] L REMOVAL OF EXISTING UTILITIES.
! SET CONNECTOR PIPE PROFILE
: FOR CATCH BASIN AND LATERAL DETAILS. ?
| ORANGE. GAOVE QRANGE CROVE .
1 . CONSTRUCTION NOTES: O}
1 b - mz
. LANDSCAPE ESMT, _ i S N ] INSTALL 204 LA.x 24° STORM ORAIN PIPE | ™ 5 -
—7= -—== ph— = : INSTALL 49 L.F.x 2¢* STORM ORAIN PIPE | %G w oo
= —7 .“{ - - c8 s12 o™
e .t < Blrrme men Sk
A T H BASIN CO.PHX 3
: —0—(3) XST..COC. IR, OITod 14200 . I3 STD. DET. P~IS69. M-1, 16, V7" = >29
- - i : - WITH S LF x I5° LATERAL Bl<s<e
B L et ———— e ————— Herm e = — ity CONNECT TO MAIN WITH PREFAS We-
! PROPOSED. 12' _ WATER. {GLENOAE) PROPOSEN 122 HATER (GLENDALE) oo a4 TEE #5. - e
B BE AT, o : “—EXST. EDGE AWML ! 2 ® a5 - g\gg
<To. 20+43.85E = ] v / 2 gTA ""9;:25&75"”“5”" CONSTRUCT @ 2a
BTN . . Treagsspassesssiossspaarssy ONCR ATCH 8ASIN C.0.PHX. ]
grsssssnsecssnmasasenssapds Sta, <0009 197 423 Fo L S oL ST e - ST OET. P-1SES, M=t Lei7,Vs4' L X o
. "2:3/ .??[L = " WITH 3 LEx 15" LATERAL. 3 <
BT : v - G @ Co.:
2 . ) géAccz%;____ss c‘zgct."ﬁ CONSTRUCT ; es
| EXST. SDGE PWMT,~, ONCRETE o CATCH BASIN CO.PHX,, a<
2 TR PR T FREPOSED 127 WATER (PSR — WITH S U.F « STLATERAL, > i
y ® s i
EXST. CONC. IR, DITGH = STA 421484, 76" RIGHT, cousTRUCT Py B
= 3 SoNCRETE STy Jasi o O> o
=~ =i, Ll V'4
R/N 3 CITY LIMIT LINE—~ ) 4 T ® WITH S L.F x 15 LATERAL . o
‘ ‘ A = MH %16
w ————— — ———— - —— —— ——— — —— — — — D i — ——— — .
A , — - 2 g STA. 420+39, 68* LEFT
- IR // BENCHMARKS LANOSCAPE ESMT. SIDEWALK S‘ON ’l’i’!UCTD gj{ ORgODaRAéPfZZMAN'!OLE
N 1 i - ) - .
: N\ . V - _ (14) INSTALL 20 L.F. x 12 CONSTRUCT DRAIN LINE PLUG  (8) MH #17
COONC U sad T AT © e © g © e g
. N [=} b 5 5 4 . .
i DN - -5 A A o ELEV. 1207.72 UG MAG STD.OET. 92 INV L2V 119429 ® b a6 B Loet Mo A
e e Ty B A TBM STA 419400, 80’ LT, | /2* REBAR A TBMa  STA. 424400, 102° RT.; | /2° REBAR STA 419465, 68° LEFT sn. 42,+86, 8a' LEFT - -
T I | o~ I Car ELEY. 1200.24 ELEY. 1204.13 INSTALL, 24°224°x1S” CONSTRUCT STORM ORAIN MANHOLE O
- — ] | , . PREFAS TEE : MAG STD.DET. 5208 522 3 3 x
i A TBMr STA. 426+00, 100" RT.; | /2* REBAR ‘ . MH #13 I 2
1 I .- ) ELEV. 1205.18 A @ INSTALL 337 L.F. x 2 STA. 421+84,58" RIGHT » 3 S
1 LA Lo . . STORM CRAIN PIPE CONSTRUCT STORM DRAIN MANHOLE l
MAG ST0.0ET 520 & 52 b
TSTORM DRAIN.LERL (T - B e e My o N S :
B I T s seaiasatetad SRS 1204 &
‘i_:
i
1200 i
- e
N <<l

MAG TD. DET.
220:8.522:

11204

1200

BELL ROAD IMPROVEMENTS
OUTER LOOP TO 67TH AVE.
STNARM NRAIN PI ANS

las|

............ : = a2 Yzmmmies
T 283+l

L errred
Caea scarke

sHT. 27/
oF L




120024

" ORANGE GROVE

SIDEWALK

CITY OF GLENDALE

20043000

ORANGE GROVE

|

AVENUE

.« 4=
—— ¢ ——ev

CITY OF GLENDALE

NOTE: Donohue L
i

SEE UTILITY PLANS FOR RELOCATION
© & REMOVAL OF EXISTING UTILITIES.

;. SEE CONNECTOR PIPE PROFILE
" FOR CATCH BASIN AND LATERAL DETAILS.

SEE OQUTFALL PLAN FOR
CONNECTION TO OUTFALL TRUNKS.

CONSTRUCTION NOTES:

ARCHITECTS
[SRTTIITIEN
B Wl indusn Scbood Rusd
Fhonas, Anzoma §5017
2.7y 154t
Irbepay 02,279 134

STA. 434462, €6 LEFT

CONSTRUCT CONCRETE CATCH BASIN,
C.0.PHX. STD. DET. P-1569, M~2,

SEE_SHEEY

K}
PROPOSER. 12°, WATER {(GLENDALE)

51
40"

21

ot

- T 1 T - D S =

43 4

e N 89° 45' 38° E

= TN ON. LINE

L=i0', V=7'5" WITH 21 L.F x IS"

#IPROPOSED. 12" WATER {GLENDALE ) \

#
A
SEE SHEET

E EXST.” EDGE PWMT, @
k=
!

LATERAL.

46'
3
64’

4}_5 N 89° SZ'_ 0 e 436

pritt
5533
&5 N

78"x78"x18" PREFAB WYE 4|

PROPOSED 12" WATER_ (PECRIAL

EXST 12" WATER

------- ﬁéﬂv.. ,',‘j'"""""“‘51"""". CHTEE S PR EEIEES
'

-4

MATCH LINE

N SIDEWALK

50z A

-

_______ e e e e T T T T T T T T T T T T R T ANDSCARE, ESMT.

. BENCHMARKS

ATBM STA. 430400, 35 RT.;1/2' REBAR
ELEV. 120831

BM: B.C. IN H.H. AT 75TH‘ AVENUE ANO
BELL ROAD
ELEV. 1207.79

A TBM STA, 435400, 90' LT.; | /2° REBAR

ELEV. 1207.76

A TBMr STA. 435400, 92'LT.; | /2° REBAR

» ELEV, 1207.8I :

EXST. EDGE PWMT.

STA. 433+63, 53' RIGHT

PROPGSED 135 WATER (PEORTAY

CONSTRUCT STORM DRAIN

9

LATERAL PIPE CONNECTION.

MH *20
STA. 433+65, 70" RIGHT

MAG STD. DET S21 & 522.

MATCH LINE

B w2
STA. 434+60, 46°LEFT
CONSTRUCT STORM DRAIN MANHOLE
MAG STD.DET. 520 & 521.

® w2
STA. $35+75, 58' RIGHT
CONSTRUCT STORM DRAIN MANHOLE
MAG STD. DET. 520 & 522.

(@) INSTALL 381 L.F. x 18°
STORM DRAIN PIPE

INSTALL 36 L.F. x 12*
STORM DRAIN PIPE WITH

INSTALL 335 L.F.x 24" STORM DRAIN PIPf

;.% ———————————————— = 8 ¢B *16

Gs

Y

CITY OF GLENDALE
PUBLIC WORKS / ENGINEERING
5850 W. Glendale Avenue
Glendale,Arizona 85301 (802) 435-4152

Designed
Drawn
Checked

PLUG MAG STD. DET. 427.

o e

1208

tion

Descri

x

i above: & of P

1204

REVISIONS

. |Date

Ste
Pig
M

M A G Stdo &

rm Drain
e -Conneq

Laterat:.
stion: -

et 524, Type I———

A
A
A
o

1200

1196

M #545
O

FLiiAd

MAGSTD: iUt L
gL B2

1208

& xstoGnd:

© 1204

1200

STORM DRAIN PLANS

T BELL ROAD IMPROVEMENTS
OUTER LOOP TO 67TH AVE.

i 1196

S—

5 330 rxl




170036

' | ' NOTE: Llonohue ERTIETeN g
N . | SEE UTILITY PLANS FOR RELOCATION :::':t:i
. & REMOVAL OF EXISTING UTILITIES. 05 ot o S et
Phomnas, Arizome 85047
SEE CONNECTOR PIPE PROFILE 7.;::"«-';“’»:”4
FOR CATCH BASIN AND LATERAL DETAILS. )

CONSTRUCTION NOTES:

INSTALL 900 L.F.x 24" STORM DRAIN PIPE
CB *i8

STA.438+45, 56.60'LEFT

CONSTRUCT CONCRETE CATCH BASIN
C.0. PHX.STD. DET. P~1569, M~2._ L=I7*
V=7'5" WITH ITLE x I5* LATERAL

B *19

STA. 442400, 56.80" RIGHT

CONSTRUCT CONCRETE CATCH BASIN
C.0. PHX. STD. DET. P~1569, M=2, L=(7"
V=7'9"WITH 8LF. x 15" LATERAL

MH 23

STA. 437485, 46' LEFT

CONSTRUCT STORM DRAIN MANHOLE

w P
o .0 80 u N PROPQSEN.J2° _WATER.(GLENDALE)

@/ T—EXST. EDGE PWMT. 2

SCALE IN FEET

SEE SHEET

@@@@@

AN e ST €

VARIES:

. 5850 W. Giendaie Avenue
Glendale,Arizona 85301 (602) 435-4152

CITY OF GLENDALE

PUBLIC WORKS / ENGINEERING

oy o MAG STD. DET. 520 & 522
- i - ==
- T R R A TN ANl PR o ot " .
aﬁ- T ~ W MH#24
5 a j ““““““ ’ﬂ'\t @[ TN Lanoscare esut i = ggﬁ's%%%%s?gﬁeggmn MANHOLE
v 5[———:——__—_ SIDEWALK RV & CITY LIMIT Line . y B MAG STD. DET. 520 8 522
v ) 3
S PR TSI, © e
A BM B.C. IN HH. AT 75TH AVENUE AND A TBM: STA. 440+00, 38 RT.: | /2* REBAR (® WsTALL 22 LF.x12" ' CONSTRUCT STGRM DRAIN MANHOLE
SELL ROMD o ELEV. 12111 STORM DRAIN PIPE MAG STD. DET. 520 & 522
ELE. 1207. | A TBM: STA 445300, 82' LT.; | /2" REBAR ° © csar wos
A TBM: STA. 440+00, 85' RT.; | /2 REBAR ELEV, 12171 , STA. 437+45, 65.9" RIGHT STA 4444+95, 45' RIGHT ] =
ELEV. 121109 - g°NST§U°§g°§§$E;§,§§;°§'_?{S_‘P, CONSTRUCT STORM DRAIN MANHOLE A
A TBM: STA. 446400, 60' LT.; | /2' REBAR V=5'5" WITH IO LF x 15" LATERAL MAG STD. DET. 520 & 522 ER 3
.3 'y .y (&)
ELEV. 121165 @ TEc s INSTALL 145 L.F, x 18" .
STA. 337445, 56,35 RIGHT STORM DRAIN PIPE }
INSTALL 24°x24'X/5" PREEAB TEE <
g
V . H X . :9
1212 B R S e o ) [ , P . L 1212 &l
Finished Grade - [ ERURE I SITE o . : >
cbove Q. of Plpe—-; A .. : i . : . » %:x
.. G
" 1208 i
. <<k
I 1204 .
E >
Z <
1200] Y 24
WV=s £ =
TR B §
> N
'®) o o
........ PR N rr Q¢ =
I MPTOZ!, -~ MH %25 % - 2
R o "MAG STD. DET. N S Z 3 =
1212 i 520 ........ efyE : 520_5 522 /- Gnd: cbove € of pref__\ L 1212 Q o o
e e o - é
e =
1208 S ow 2
- E wv
w3
1204 m
I 1200 | LT = S oRM SN 315 L.F, 24":S it : T, S :
Ink.""
: 338 -
. SHT. _ 21 _
I OF 12 (




128030

SEE UTILITY PLANS FOR RELOCATION
& REMOVAL OF EXISTING UTILITIES.

SEE CONNECTOR PIPE PROFILE
FOR CATCH BASIN AND LATERAL DETAILS.

SEE SHEET

;-n-unuu:.m
N8g'sT ' E
EX

. . NOTE;
0 0 s |1 b
| ! %ﬂ
SCALE IN FEET [ i
1 3| (31
oSS
mv.eev. 10108 gl &
RN 1 )
z| ol N
L i C)
DN D)
= u \- “ @
SIDEW.
I —_ g e e e SIDEWALK LANDSCAPE ESMT, RW
23 N S m e e : - ,SD——-————-—--—:_:‘_L___T:. AN
et o oy
B e
S e g T
4 A IR A
by 448 P " I

K ST. BRIDGE

MON. LINE —"

N— SIDEWALK

PROPCSED 12' WATER { GLENDALE)

MATCH LINE

o]
H

1
et

EXST FENCE

R/W—/

BENCHMARKS
A BM B.C. IN HH. AT 7IST AVENUE AND

MATCH LINE
@ @ ®

©

Donohtse ELeen
ancmITECTs
seTENTISIY

W 3 Yot dndaan Schood Rod
Phcence, Arzona 85017
202.77% 3H41
Tolefas 102 279,134

CONSTRUCTION NOTES:

INSTALL 263 L.F.x 24" STORM DRAIN PIPg
INSTALL 46 L.F.x 24" STORM DRAIN PiP
CB *20

STA. 447+75, 53.38' LEFT

CONSTRUCT CONCRETE CATCH BASIN
COPHX_STD DET. P-1569,M-2, L=17,
\éaax.\glnﬂ SLFE x I5" UATERAL.

Fosk

CITY OF GLENDALE

PUBLIC WORKS / ENGINEERING

STA. 447475, 47.28' RIGHT
CONSTRUCT CONCRETE CATCH BASIN
C.0.PHX.STD.DET. P-i569, M-2,L=17;
V<7'9" WITH 8L Fx I5"LATERAL .

CB *22

STA, 451400, 45.25' LEFT
CONSTRUCT CONCRETE CATCH BASIN
COPHX. STD DET. P-1569, M-1,L=i0,
V=4'WITH 7L.F x I5" LATERAL.

MH 27

STA. 446484, 46' LEFT

CONSTRUCT STORM DRAIN MANHOLE
MAG STD. DET. 520 & 522

5850 W. Glendale Avenue
Glendale, Arlzona 85301 (6802) 435-4152

MH *28

STA. 446 +84, 42' RIGHT
CONSTRUCT STORM DRAIN MANHOLE
MAG STD. DET. 520 & 522

EXST. ASPHALT PARKING LOT l _____ . e 9 MH %25
/_ . . 3 STA.447+75, 45" LEFT -
A\ TBM: STA, 446400, 60' LT.; | /2* REBAR &0 CONSTRUCT STORM DRAIN MANHOLE
------------------------ o ELEY. 1211.65 MAG STD. DET. 520 & 522
i i i . MH 30 ° < 13
B A TBM: STA. 452450, 70' LT.: | /2* REBAR INSTALL 20 LF. x I2 ® STA. 247+75, 40' RIGHT O I
T ! ELEV. 1217.90 STORM DRAIN PIPE WITH PLUG CONSTRUCT STORM ORAIN MANHOLE |= |5 |3
: ; . MAG STD. DET. 427 MAG STD. DET. 520 & 522 3 15
5 : A TBM: STA. 45000, 76' LT,; | /2" REBAR @ INSTALL 416 LF. x15° MH *31 ]
ELEV. 1215.93 STORM DRAIN PIPE STA. 451+ 00, 39' LEFT 1_
. " TBMs —STA. 453+00; 58" RT:i T72° REBAR — ‘ s : o] £
MH5*34D A e, Bl L v.,::.:® | MAG STD; DET. 520:8 522 . i;
MAG STD. DET. i - STA.446+84, 92' LEFT - | Sig
‘ 520 & 522 ' . " CONSTRUCT DRAIN LINE PLUG sic
1220 ' | CONSTRUCT DRAIN. 1220 s
e
zis
<<}
1212 12121 ui
-
ol z Z
sl ¥ £ 2
WS
>
1204 @ © B
r o =
P B T——— A -1 -4 Lo S R e Oy B R e S o = =
, ) <
AGISTD. DET: _2_ o
e e e a O 5
| e e B ey S < O
...... S g
""" Rl S
- W
T L L B owm
P L I R R 1w 2
------------- 1208 @ O

1204

S:G.QOSBZ

450

451

453

455

456

SHT. &0
OF JZLo




l , , HOTE: J—
N : . , X SEE UTILITY PLANS FOR RELOCATION comirrs
‘ . : & REMOVAL OF EXISTING UTILITIES. 5
° P 80 . sgg couuecggglms PROFILE $ e
N I3 o 7TV o0t
— . FOR CATCH AND LATERAL DETAILS.  wimvw "
: CONSTRUCTION NOTES:
Lagasd Ay - i -t (D
l ©r - (D NsTALL 300 LFx 0* W=
' STOAM ORAIN PIPE R
C @i
INSTALL 500 L.F.x 24° w <
\ ‘ INV.ELEV.01217.00 ® STORM ORAIN PIPE < TR
@ ax Dz:e
STA. 461400, 45.90' LEFT z ORI
E CONSTRUCT CONCRETE CATCH BASIN >25
u - . GOPHX.STD DETP-569 M-1L:&, | kd °
. w T ® Y24, MITH BLF 215 CATERAL -Ju-lgv
1 ] ~ : i STA. 461450, 45.23' RIGHT eI
e = CONSTRUCT CONCRETE CATCH BASIN < wsal -
: / a3 A “I @2 C.O.PHX. STD. OET. P-1569, M=1,L=6, =3 :
: (3) H Va4 WITH 84 LF x 15™ LATERAL i Yo
K EXST. SRICCE e A . Do AS& 113l Y 62 7~ N, — — ) 363 - et e @ C8 *25 .2
E e i . e oot e e B eeveveer b e B AT MY i STA. 463430, 47" LEFT QO; Si-
3 I, L ooNeEsTt e : _ /Sta. 160+05,35 £ CONSTRUCT CONCRETE CATCH BASIN oN
1 EEEREE B A N 174 COR. Se%-1 g it i e et g (Lt a3
= . S R X
3 EXST. EDGE PWMT.~_ - —EXST. E0GE AT, 1 @ CB 26 + > o
i _ — - aTE = - — SRR 12 WATER (GECAE) STA, 463490, 47' RIGHT O 3
: — ————pay — Gnrmemtram e B2
-2, L3 —
‘3 % A3 /_ . , / Vd b o it S e AT ERAL. m 2
_ prom— — L : . : T Py y S Q@ wiox O35 5
E B—r < . v , & = STA. 45T+IS, 71" RIGHT a
: .1 . ' : = * § CONSTRUCT STORM ORAIN MANHOLE
3 3@ - A ) . S 3 MAG STQ. DET 520 & 522.
. . . ’ ' SENCHMARKS @ MH *38 ‘ MH # 33
B ' ’ w7 i D T i
3 : : : : : LG ! AT TIST AV AND CONSTRUCT STORM ORAIN MANHOLE CONSTRUCT M _CRAI £
: A Bm gE%L NRO":-:- ENUE @ mc‘;s;[)_ DET. 520 & 522. @ ::QG*S;;D 0ET. 520 & 522.
E e ‘
3 So A R SoNST Ry SR % DRAIN MANHOLE
z LT. 1 /20 CONSTRUCT STORM ORAIN MANHOLE TRUCT M 0 L
A ToMs STA 460400 7O LT 1 /2" REDAR MAG STC.DET. 520 & 522. - MAG STD. DET. 520 & 522. = S
g st . REEIR @ st 2250 36" © STa.461+50,38' LEFT PO B
3 cee ' - , _ : A B STA $STIS0. 36 AT 172 STORM ORAIN PIPE INSTALL PREFAB 24'2247uS"TEE [T f& |2
3 BRI _ . ) L1218, . { :
2 ) .A TBM: STA.463+00,67°RT, 1/2° REBAR INSTALL 12 L.Fixi2
ELEV.1220.29 STORM ORAIN_PIPE WITH !
3 _ , , PG MAG-ST O DET4 27 2
3 : ’ (5 iNsTALL 20LExa B
3 - STORM ORAIN PIPE WITH . i
: PLUG MAG:STD. DET: 427 EE
3 : ——(16)- QUTFALL-END-SECTION - iz
; - : STA. 456+26, 71 AT.; i
| MAG STD. CET. 548 H
H . Q!
R '
. T - [ R TR ] PR S TMH ig ; <( Q ~d~- 12
l S - MH. : ' TR O .l S A . L : MAG STD. 5. .
=i et : [ MAG .STO.:DE | § 522 T » C L o 4t oiv.. (5208 S22 1224
1224 » 520 & S22  SHALLOW Mn g)_ wi
= T ' w - <
' o > o~
a . O © o
3 1216 T o
E ; : g 2 pa
e ; <t
- 24' STORY DRAiN -
2 Z, 24" STORM SR 2ot F 0,3658 5 =
I E] 9! $20.0030 % __ 2 3
$ SESURHO)
. »\?ﬁ/ﬂ‘z ?\9°° Q - =2
s - aed
3 - - =
T R (e sy A TS i ey e P R e L At B e RO T RSl St o =2 own
: w3
;?; o
g
% ........ I~ et e |
Bosre o | EEmuRSesRAN — e e e e e e e e e e e e e 283153
2 pprediaigd
I : : 258
; SHT. Lot
I ; oF AZ&




121%038 i

‘ I-. 0 '». Cemtens g :
; cwneers
i
. ® 333 Wt dncdsn Schwnd Rl /k;, 5
A - "

e m———_

Fhuwnus. Anzana 35017

/
1

' o2 279 1341

H ' Telegax 002.279.1314
H

e

L CONSTRUCTION NOTES:

INSTALL 810 L.F.x 2¢4*
STORM DRAIN PIPE

; C8 *27
i STA. 474410, 47" LEFT
REMOVE 23' EXST. CURB & GUTTER
CONSTRUCT CONCRETE CATCH BASIN
C.0.PHX. STD.DET. P-I569, M=2,L=17,
V=4' WITH 9 LFxI5" LATERAL.
C8 28
STA, 474410, 47" RIGHT
CONSTRUCT CONCRETE CATCH BASIN
C.0.PHX. STD.DET. P-{569,M-2,L=17,
Ve 71" WITH 33LF xIS" LATERAL .

MH 38

STA. 469400, 39' LEFT

CONSTRUCT STORM DRAIN MANHOLE
mq 3397& DET 520 & 522.

STA, 471450, 39* LEFT

CONSTRUCT STORM DRAIN MANHOLE
MAG STD. DET.520 & 522

MH %40

STA. 474410, 39° LEFT

CONSTRUCT STORM DRAIN MANHOLE
MAG STD. DET. 520 &522.

MH *44

STA. 474410, 15" RIGHT

CONSTRUCT STORM DRAIN MANHOLE

INV_ ELEV=i218.75_

|

|

|

|
_lL.l

|
£y

{i

¥

ST
P
hig s
4
of
Ir
SEE SHEET

6'
8 W— —
[+

o

1 : 47 - N |
= — -—i{'a—s‘rg?rza;. e - + T2 Srrvvessdi]

§850 W. Glendale Avenue
Glendale,Arlzona 85301 (802) 435-4152

40'
-
&
4
N
£
g

EXST. EDGE PWT. — ' EXST. EDGE PYMT.— !
: ~ PROPOGED 12 WATER [ GLENDALE) —————eme——a e T o — T oo -

CITY OF GLENDALE

PUBLIC WORKS. / ENGINEERING

W —

_MATCH LINE
[ 4
.
A‘—t E
@
MAT!

BENCHMARKS ]

® 0 @ ® 6 6

- = e MAG STD. DET. 520 & 522.
A BM: B.C. IN HH. AT 6TTH AVENUE AND A TBM: STA 4T0+00, 67'LT.; | /2° REBAR | SAW-CUT PAVEMENT, CONCRETE CURB 3
BELL nggn . ' ELEV. 122173 = GUTTER, AND MEDIAN, AND REPLACE
ELEV. 1232,0 A TBM STA. 476400, T5'RT.;I/2° REBAR V) NOTE: : PAVEMENT, TYPE B M.A.G. STD. 200
A TBM: STA. 467+00, 70' RT.; | /2" REBAR . ELEY. 1229.23 . SEE UTILITY PLANS FOR RELOCATION E $ E’
ELEV. 1221.82 . & REMOVAL OF EXISTING UTILITIES. (®) nsTALL 262 LFx 18* EXEN I
A TBM: STA. 472496, 67' LT.; T/C @ P.C. : SEE CONNECTOR PIPE PROFILE STORM DRAIN PIPE S S ‘
ELEV. 1224.95 : FOR CATCH BASIN AND LATERAL DETAILS. INSTALL 20 LFx 12°
VT ST I Vi %39, MH ¥40 SENE FPLUG MAG STD DET. 427. 5
B 5 i ; C TMAG STOBET. L ‘ MAG STO OET. 427 E :
R MAG STD. DE WAG STD. DET. = ; ; : . , : 52 \
e RYTRTS 520 & 522 520 & 522 : Exst. Gnd. dbave & of Plpe i | 520 & 522 213 :
1224 LRI S e : 0852 , ; : % oy . 2 o |
5208 522 - oo o TR " Profil§ Grade "above: ¢ 6T Pl - Lo e i
- SHALLOW MH e R - — S ; 4 If - ‘
1220 e B - - ; » ; 2225 I

2t e S |20 L2+ SToR DRAN @ 50,009 &

BELL ROAD IMPROVEMENTS
OUTER LOOP TO 67TH AVE.
STORM DRAIN PLANS

Tuw iy @es Datere vou g
CALL YOB 196 BUUE SUAREY
[P "
Cau (ouret

SHT. &2
OF Z&

I - . i . STORM DRAIN PIPE WITH




N ¢ il id Donohue RO g
SCALE IN FEET v
WS W Drndisn Schons Rood
Prowms. Anzona 85047
H ' it - : . I s m;:éfwm
| 5 , H o | Pl g
. | ‘ P : i P
H E : L . i ; l é m Z ~
i g — L i CONSTRUCTION NOTES: wed E 2
! L [ — bl
| P Lu ]
e I Y e I () INSTALL 310 L.Fux 24° fazee
4 S < I STORM DRAIN PIPE Gin
et =t H ) @ 2 >
7 MH 42 Zzo
- STA. 477400, I5' RIGHT ul W o<
CONSTRUCT STORM DRAIN MANHOLE | o4 — = .
~vo
NORTRL Opse
STA. 479400, 15" RIGHT L
CONSTRUCT STORM DRAIN MasroLe | gn %
el
(® mac sT0 DTL 427y Lo Joha]
STA. 479415, I5' RIGHT 35!
CONSTRUCT DRAINLINE PLUG Sa 8%
(5 sAWCUT PAVEMENT FoOR PIPE . Qs
W] 0 _— — EXTENSION AND REPLACE PAVEMENT |S& 275 2
5 M.A.G. STD. DET. 200, TYPE T. m e
"3 W~ & o
g Q.
° W0-2-02
BENCHMARKS
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0
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_— — STD. DET. 521 & 522).
/ .

_— (3) MANHOLE #45, STA. 14+72, CONSTRUCT STORM DRAIN MANHOLE (MAG
STD. DET. 521 & 522). ,

SCALE IN FEET
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3 \ 36— = " CURVED ALIGNMENT.
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Q — . L a . - 4
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\ . \ ' y ) — Xy S~ @ CUVED ALIGNMENT.
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CITY OF GLENDALE
5850 W. Glendale Avenue
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5850 W. Glendale Avenue
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CITY OF GLENDALE

PUBLIC WORKS / ENGINEERING
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CHARLES G.NIXON, P.E.
DENNIS L. DeWITT, P.E.

Val -Tec, Inc.

August 3, 1990

Flood Control District of Maricopa County DCNOHUE
3335 West Durango Street _ Aug()ﬁ‘ggg
Phoenix, Az. 85009 )

| RECEIVED

Attn. Dave Johnson

RE: North Valley Mall
Stormwater Outfall to Skunk Creek

vVT12-04
Dear Dave:

As stated in our previous discussion, Val-Tec, Inc., along with
Donohue & Associates, is currently working with the Cities of
Glendale and Peoria to design a stormwater outfall pipe extending
from the proposed North Valley Mall to Skunk Creek. This sewer will
be designed by convey the 100 year stormwater runoff from
approximately 147 acres of commercial development North of Bell
Road and an additional 55 acres of commercial development South of
Bell Road. The sewer will also serve as the stormwater outfall for
a portion of Bell Road between 75th and 83rd Avenues and 79th
Avenue between Bell Road and Union Hills.

The current design of this sewer utilizes the 100 year water
surface elevation in Skunk Creek as the tailwater elevation for the
100 year hydraulic design of the outfall pipe. Upon review of the
preliminary hydraulic design, Val-Tec has proposed that the 100
year water surface elevation is overly conservative and has
suggested that the 10 year elevation be used instead.

A similar criteria was recently used in the A.D.O.T. design of the
Phoenix and Tempe large diameter drainage tunnels. In this case a
10 year flow in the Salt River was used as the tailwater elevation
for the 50 and 100 year hydraulic design of the tunnels.

Our recommendation is based primarily on the differences on the
size and configuration of the Skunk Creek watershed and the North
Valley Mall drainage area. The 100 year flow from the North Valley
Mall represents approximately 0.1% of the 100 year flow in Skunk
Creek and will have a time of concentratlon of approximately 35
minutes. :

/ CONSULTING CIVIL ENGINEERS In Arizona Since 1975 SITE DEVELOPMENT SPECIALISTS \

/

\_

1889 E. CAMELBACK RD., SUITE ‘A’, PHOENIX, AZ 85016 (602) 265-6417
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April 12, 1990

Mr. Rich DeBoer _
ARIZONA STATE HIGHWAY DEPARTMENT
Urban Highways Section

217 South 17th Avenue

Phoenix, Arizona 85007

Subject: Bell Road - Outer Loop to 67th Avenue
MCHD Project No. 68546

Re: Drainage of Bell Road Between Outer Loop and 83rd Avenue
Dear Mr. DeBoer:

Douglas, Inc.

1501 W. Fountainhead Parkwa)
Suite 400

Tempe, Arizona 85282
602-966-8295

Fax: 602-966-9234

PO. Box 24158
Tempe, Arizona 85285-4158

The purpose of this letter is to seek ADOT approval to discharge roadway drainage from
Bell Road between (relocated) 83rd Avenue and the Outer Loop to an ADOT drainage
channel at the southeast corner of the Bell Road Traffic Interchange. The required catch
basins and storm drains would be constructed as part of the above-referenced project,

tentatively scheduled for winter 1991.

A peak flow of approximately 10 cfs would be discharged to the ADOT channel. This

estimate was calculated by the rational method using the following parameters:

e Design frequency = 10 years

» Time of concentration = 10 minutes

e  Runoff coefficient (C) = 0.95

« Rainfall intensity (i) = 3.8 inches/hour

e Area(A) = 2.8 acres

We believe that drainage from Bell Road would not overload the existing ADOT channel

or other downstream facilities for the following reasons:

¢ Bell Road between the Outer Loop and (relocated) 83rd Avenue is assumed to
be already included in the drainage area used to calculate the runoff to the

flow.

ADOT channel and therefore will not add additionarﬂovg.,to the present peak
S ' [t

|
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Bell Road - Outer Loop to 67th Avenue
Drainage of Bell Road Between )
Outer Loop and 83rd Avenue _ 2 April 12, 1990

e The time of concentration of on-site flows is assumed to be very short in
comparison with that of off-site flows; therefore, by the time the peak off-site
flow reaches the channel the peak on-site flow will have receded to an
insignificant level.

We would appreciate it very much if you could review this request as soon as possible, since
this project has a tight design schedule. If you have nay questions, please call me at 966-
8295.

Very truly yours,

PARSONS BRINTZ{HOFF QUADE & DOUGLAS, INC.
David C. Healey, P.E.

Section Engineer

DCH/Iis

c¢.  Kent McLain, MCHD
Larry Broyles, City of Glendale
File 206-5.1

A Cerntury of
Engineering Excellence



ARIZONA DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION
206 South Seventeenth Avenue Phoenix, Arizona 85007

ROSE MOFFORD
Governor

CHARLES L. MILLER THOMAS A. BRYANT. 11
Director State Engineer
RECE‘VED
April 26, 1990 MAY 0 3 1990
PARSONS
BRINCKERHOFF

David C. Healey, P.E.

Section Engineer

Parsons, Brinkerhoff, Quade & Douglas, Inc.
1501 W. Fountainhead Parkway, Suite 400
Tempe, Arizona 85282

Re: Drainage of Bell Road Between Agua Fria Freeway and 83rd Avenue

Dear Mr. Healey:

We have reviewed your April 12, 1990 letter and find your proposal acceptable.
The discharge stormwater into ADOT’s drainage channel at the southeast corner

of the freeway and Bell Road does not adversely effect the channel’s ability to
convey the design discharge to the New River.

Most of the drainage between the freeway and Bell Road was included in the
design of the channel. Because of the southerly sloping ground and the lack of
curbs on the south half of Bell Road, the small area for the south one-haif of
Bell Road pavement was not specifically included within the overall drainage

design. ADOT’s drainage channel south of Bell Road does not intercept any
overland flow.

The drainage channel peak design flow rate of 400 cfs comcs primarily from the
depressed roadways at Union Hills and along Beardsley Road. The time of
concentration for the channel is significantly larger than the 10 minutes you
have used for Bell Road. Peak flows from Bell Road will most likely not be
coincident and not add to the peak flow of ADOT’s channel..

We have found that the 10-minute, 10-year storm intensity used by the Section
Designer is nominally higher than your design value (4.38 vs. 3.8 inches per
hour). However, your adjusted peak flow rate of 11.7 ecfs is insignificant
compared with the design flow rate for the channel and is well within the
accuracy of the hydrologic calculation,

Considering that most of the drainage area 1is included within ADOT’s
calculations and that this discharge does not add to the peak flow rate of the
channel, the discharge of Bell Road stormwater runoff into ADOT’s drainage
channel is acceptable to us. This is a preliminary hydraulic approval.  Final
approval is required through the ADOT District 1 Permit Supervisor.

HIGHWAYS e AERONAUTICES ® MOTOR VEHICLE e PUBLIC TRANSIT e ADMINISTRATIVE SERVICES e TRANSPORTATION PLANNING




Mr. David C. Healey
April 26, 1990
Page Two

Please be aware that the MCHD will be responsible for the water quality of the
stormwater being discharged into ADOT’s channel. Any future NPDES permit
requirements which may result from this discharge is the responsibility of
MCHD.

Very truly yours,

Rolando M. Simeon
Urban Highway Engineer

/bif

cc: R. Jordan, ADOT
J. Melanson, DCCO



VAL-TEC, INC. CONSULTING CIVIL ENGINEERS

“ ©IViL ENGINEERING AND SITE DEVELOPMENT SPECIALISTS IN ARIZONA SINCE 1975
CHARLES G. NIXON, P.E, DENNIS L. DeWITT, P.E., L.S.

March &5, 1990

Mr. Larry Broyles, P.E.
Project Manager

City of Glendale

5850 West Glendale Avernue
Glendale, AZ 85301

RE: North Valley Mall Srormwater Outfall
to Skunk Creek
VT 13-10

Dear Larry:

As reguested in cur meeting Of Februsary 22, 169, Val-Tec
develcped the following North ! valley Mall criteria tc be L*lli

I by Donochue and Asscciates in their design of the Bell Road/Nor

AL R
of @ M
L

I3

Valley Mall stormwater outfall pipe. It is our understanding that
the outfall pipe will be dssigned to meet the criteria reguired bv
the North Va ;leJ Mall as well as that reguired for the roadway
drainage of Bell Road.

As discussed with Mr. Bill Amlong and Mr. Dan Sherwood of your
staff, it is the intent of this criteria to provzde for the
conveyance cf stormwater from the North Valley Mall for storms up
to and including the 25-year, t. = 30 minute, design storn
(intensity = 2.6 in/hr, Additionally the design will be evaluated
to access the impact of greater storms up to and including the 100-
year, t. = 30 minutes de51gr storm {intensity = £3.3% in/hr}) an

will cenvey such storms to the extent that ponding does not
adversely impact the devs=lopment of the North Valley Mall or
adjacent comnmercial parcels, In all. cases the storm draln will
convey stermwater greater than that generated from the retention

Y

requirement 1CC-~year-2 hour sterm (intensity = 1.25 in/hr).

bPage 1



Mr. Larry Broyles
Page ?

The following criteria applies to the design of the stormwater
outfall pipe at the North end of the Bell Road grade separation
structure:

Maximum invert = 1185.5 (Glendale datum)

1l'ctal CA = 130

t, = 320 minutes

Q25- year = 336 cfs, Maximum HW = 1192.5 8 Mall Inlet
Q100=-year = 433 cfs

Ql0~-year - 129 cis

Tailwater elevaticn: 100-year (35,000 cfs) HGL in Skunk Creek
as shown on tha Flcod Control District
of Maricopa County, 33rd Avenue Bridge
over Skunk Creek construction documents.
(£1183.5 FCD cdatum)

Enclosed with this letter are n’an sheebs showi ng the proposed
alignment of the outfall pipe bet tween Bell Road and Skunk Creek.
This alignment has been preliminarily approved by the Flood Control
District and the City o¢f Peoria pending vreview of final
calculations (see attached correspondence).

Additicnally, we have indicated on the enclosed plan sheets the
limits of the Westcor Parcels South of Bell Rocad which are t¢ be
considered in the design of the ocutfall pips

ons concerning this information, or if I can
ce, please call.

P

If you have any gu
<

esti
be of further a sta

1
-

‘J

Very truly yours,

for vVal-Tec, Inc.

//Q (L/ Ldf

Tim Schoonhoven,
Prcject Manager

enclosure: City of recria ccrrespondence, 2-22-30
Flood Control District Correspondence, 1-16-20
Exhibit I - Northwest Mall Topography
Exhibit 2 - Property Ownership Map

cc: Russ Ewers
Chuck Nixon
Dennis DeWitt
Judy Musgrove, City cf Peoria
R. W, Shobe, F.C.D.M.C
Jim 2imlock, Donochue & Assoc.

filaziliosers, v

THE COLONNADE - 1889 E. CAMELBACK RD - PHOENIX, AZ 85016
(602) 265-6417 FAX (602) 234-3606
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PEOPLE PROGRESS PRIDE

February 22, 1990

Mr. Tim Schoonhoven

Val Tech Engineering

1889 East Camelback Road Suite A
Phoentx, Al 85016

RE: North Valley Mall Storm VWater Outfall to Skunk Creek, I13-8802
Dear Mr. Schoonhoven:
Staff hses reviewad the npronosed storm drain oubd
Y .
' r‘ \,

concurs with ycour p however wa would Tike
following comments:

nment and
i -~
-~

the

1. Clarify whether a separate storm drain outfall is to be constructed,
or if the Bell Road ocutfall is to be upsized.

2. Provide certificatio
designing and const
Road outfailtl.

nds to pay for the cosi of
all or upsizing the Bell

he Flood Control District apa”ov=s of th
ossing their property.
{
izeu te convey the 1C0 year flood. For our
¢ your design criteria used for sizing the

3. Provide verific
alignment of th

4. The outfall must be
review, please prov
nive,

S. If any additional easements arsz needed, Ueet or will be responsibie
for cbtaining such easemants.

If you have furither guestions, please ¢ontact Judy Musyrove at 979-8121.

‘n

Sincerely,

c<afg, . /6;77¢4;{j;41-c /?¢5;

Eldon R. Johsnsen
City Enginser

DLN:221C

P.0. BOX C-4038 » PEORIA, ARIZONA 85380 » (£02) 979-3720
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D. L. Sag ramoso, P.L., Chiel Engincer and Ceneral Manager

""--....

T Frloop CONTROL DISTRICT

L~
. H.ou'b CQ;H‘ROL! “w\

e et of
e Mcaricopa County _ .
'“ef;'ﬁo"{; X ' BOARD OF DIRECTORS
peads P 335 Waest Duirango Street o Phoenix, Arizona 85009 Betsey Bl
- . CiNe AYiees
"“"""’"7”1“‘} lelephane (66G2) 262-1501 AR

Jaumes 2. Bruner

Carote Carpentus
Tam Freestone

- _ . Ll Pastor

avaan

JAN 1 91890

Mr. Tim Schoonhoven, P.E.

Project Manager

Val-Tac, Inc.

1889 East Camelback Reoad, Suite A
Phoenix, Arizona 85016

gublect: Nerth Valliey Mall, {Stormwater Quefall zo Skunic Creek VT 22-04)

!
o
Dear Mr. Schoonhoven:

‘We have completed cur review of your ﬂoncef:ual drainegge design ser
lstrur datod Dscember 4, 198%, Tha District concuvrs with your preposal as
submitted. Yt ig aszsumez that Noreh Valley Mall cwner: will opsrace snd
malntaln the storm drain pipe. The ocuclier maintensnce issue vill need to be

addressad later or in the development of the plans. A¢ you devalop the plans
please reesubmic them £0r our review and approval.

If you heve any questions or noad furthsr information please call.
Sinceraly,

Xt(/(.*" ’/{ ,- AT

R. V. Shote, P.E.
Project Manager
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Parsons Brinckerhoff Quade & Douglas, Inc.

Engineers + Architects « Planners Memorandum

To: Dave Healey Date: July 20, 1987

Erom: Naji Ali-Adeeb Job: 2246C104

Subject: Preliminary Cost Estimates of Alternative Plans for the Skunk Creek Bridge

on Bell Road

Background

The Skunk Creek Bridge is one of four major highway bridge crossings on Bell Road, with
a projected traffiec volume of 25,500 vpd in the year 2005, (using unadjusted MAG data).
A planned regional shopping center at 83rd Avenue could further increase the projected
traffic volumes.

The existing bridge was constructed to a two-lane width in 1964 and widened to four
lanes (74 feet) in 1976. Thus, the bridge presently provides two 36-foot clear roadways
and no sidewalks.

The 295'-long, reinforced concrete structure consists of nine spans with wall-type piers
and abutments founded on spread footings approximately 12 feet below the 1976 channel
bottom. The bridge and supports incorporate a 45-degree skew angle.

The 1976 bridge plans show a low-chord elevation of 1218.79, a top-of-road elevation
1220.37, and a channel bed elevation of 12107,

The 1964 bridge design called for the bridge to be submerged (DHW elev. 1222.4) during
the then 100-year discharge of 36,000 cfs; and to operate under pressure (DHW
elev, 1219.9) during the then 50-year discharge of 26,000 cfs.

The 1976 study determined that the bridge had the capacity to pass the then 37-year
discharge of 23,000 cfs at a DHW elev. 1219.0 (i.e., at the point of transition from open-
channel flow to pressure flow.)

After the completion of Adobe Dam in April, 1982, the regulatory 100-year discharge on
Skunk Creek was reduced to 12,650 efs at Bell Road. Using this discharge, a 1981 Flood
Insurance Study determined a bridge headwater elevation of 1217.46, indicating that the
bridge was capable of passing the current regulatory discharge as open-channel flow with
about 1.5' freeboard. This is in conformance with current design criteria.

The 1981 Flood Insurance Study used aerial topography flown on 2/4/80 and showing a
channel-bed elevation of 1208 at the bridge. This is two feet below the 1976 channel-bed
elevation of 1210. Arizona Department of Transportation (ADOT) Bridge Inspection
Reports show the channel-bed elevation remaining at 1208+ from 12/1/81 thru 12/4/85.

1232 East Broadway, Suite 120 « Tempe, Arizona 85282 « 602-966-8295
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Current Conditions

Sometime in 1986, a haul road was excavated under the two central spans of Skunk Creek
bridge. The resulting pit almost reaches the depth of the spread footings supporting the
three central piers, while excavated material is partially blocking adjacent bridge spans.
In addition to the obvious danger of having exposed footings supporting the bridge
structure, the problem is aggravated by the alteration to the watercourse, concentrating
the flow and increasing the potential for contraction and local scour. Clearly, this
situation is unsafe.

As pointed out earlier, the channel bed elevation at the bridge crossing remained around
1208 for at least six years after degrading two feet from the 1976 elevation suggesting
that this elevation (1208) provides a relatively stable slope for the reach. In the absence
of a more detailed analysis of the long-term sediment-transport characteristics of Skunk
Creek, it is recommended that the channel bed be restored to its 1208 elevation at Bell
Road, regardless of the treatment ultimately chosen for the bridge.

Two projects currently underway will likely impact Skunk Creek upstream of Bell Road.
The Outer Loop Highway Project, SR-417, is in its final design phase under the
management of Deleuw Cather & Company. Runoff intercepted by SR-417, west of the
CAP canal, will be conveyed along the highway and discharged into Scatter Wash, a
Skunk Creek tributary, near 35th Avenue. However, these flows will be routed through a
series of structures and detention basins such that the peak discharge to Scatter Wash
will match existing conditions (about 70 cfs). The Outer Loop Highway project is
therefore not expected to have any impact on the Bell Road bridge over Skunk Creek.

The second project is the Union Hills Drive Drainage Study, being conducted by
Erickson & Salmon, Ine. for the Flood Control District of Maricopa County. The study
proposes a ten-year-capacity storm drain which collects flows along Union Hills Drive
west of the CAP canal and discharges these flows to Skunk Creek near 59th Avenue. For
storms larger than the ten-year magnitude, the storm drain system will be surcharged,
delivering a maximum of 1,600 cfs during the 100-year event. The discharge hydrograph
to Skunk Creek will thus show an abrupt rise and a flat peak of relatively long duration
during a 100-year storm. As a result of controlled release from Adobe Dam, the Skunk
Creek 100-year hydrograph is also distinguished by a flat peak of long duration. The firm
of Erickson & Salmon, therefore, added the peak discharge from the storm drain directly
to the Skunk Creek peak discharge, in their analysis of the 59th Avenue bridge on Skunk
Creek. This seems quite reasonable and it is recommended that 1600 cfs be added to the
current regulatory 100-year discharge of 12,650 cfs at Bell Road. Thus, a design
discharge of 14,250 cfs was used in this analysis.

Using a revised version of the 1981 HEC~2 mode], it was found that the existing bridge is
capable of conveying the design discharge of 14,250 cfs without exceeding the current
regulatory floodway limits.

Using data from the above HEC-2 model, a potential depth of local scour around the
bridge piers of up to ten feet, during a 100-year storm, was calculated. This implies
that, during a 100-year storm, a local scour hole reaching the depth of existing spread
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footings could develop. Clearly, this situation is potentially unsafe, and scour protection

measures (such as rock riprap, or gabion mattresses) should be provided for the existing
bridge.

Alternative Plans

The existing roadways are capable of meeting the minimum traffic capacity and service
level requirements. However, the desirable "full roadway section" at this location
consists of two 47-foot clear roadways, a 16-foot median allowing for a future left-turn
lane, and two sidewalks; a total roadway width of 110 feet.

As a result of the Bell Road Widening Project, three alternatives are presently under
consideration for the Skunk Creek bridge.

The first alternative represents the minimal treatment required. This consists of adding
two six-foot sidewalks separated from traffic by concrete barriers, and of restoring the
channel bed to its 1208 elevation and providing scour protection measures (probably a
9" thick gabion mattress tied to the piers and extending over the full right-of-way
width.)

The second alternative is to provide the full roadway section by widening the existing
bridge by another 36 feet and adding two sidewalks. The channel bed will also need to be
restored to its 1208 elevation and scour protection measures installed.

The third alternative is to demolish the existing bridge and replace it with a new bridge
wide enough to accommodate the full roadway section and two sidewalks. A conceptual
bridge design, utilizing the 1980 topo and a revised version of the 1981 HEC-2 model,
indicates that a three-span, 246-foot-long reinforced concrete bridge would convey the
design discharge without exceeding current regulatory floodway limits. The bridge would
be constructed on drilled shaft foundations, eliminating the need for any significant
scour protection measures. The design does, however, assume that the channel bed has
been restored to its 1208 elevation. The roadway elevation was raised to 1222, and the
low-chord elevation was set at 1218 in the conceptual bridge design. A design headwater
elevation of 1216 allows for about 2-feet of freeboard.

A preliminary estimate of the relative costs of the three alternative plans is presented
on the following page.



Bell Road
Skunk Creek Bridge

Channel Improvement

and Scour Protection

COMPARATIVE COSTS OF
ALTERNATIVE PLANS
FOR THE FUTURE
BELL ROAD BRIDGE AT SKUNK CREEK

Existing Existing
Bridge Bridge
(74" x 295" (74' x 295"
Add Sidewalks Widen to 110"

& Add Sidewalks

July 20, 1987

New Bridge
110" x 246"
Plus Sidewalks

Sawcut and Remove Structure

for Widening
@ $15/sq. ft.

Bridge Widening
@ $55/sq. ft.

Demolition of Existing Bridge |

@ $15/sq. ft.

New Bridge Construction

Q $50/sq. ft.

Sidewalk
Q $50/sq. ft.

Traffic Control During

Construction

TOTALS

NAA/ksl

$200,000 $ 200,000
—- 27,000
—-- 617,000

236,000 236,000
S 50,000

$436,000 $1,130,000

332,000

1,353,000

197,000

50,000

$1,932,000
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HEC2 RELEASE DATED SEP 88 UPDATED SEPT 1989 /I/Zﬁ(szO PA Co. ?{ 15
CoE ¢ VAN LOD

ERROR CORR - 01,02,03
MODIFICATION -
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NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

PreseNT CONDITIoN

[O-¥R @R= 2200 ¢Fs

- = cFs
SUMMARY PRINTOUT SO-YR Q= 6700

j0C-yR Q= Wooo cFS

10-YEAR FLOWS, EXISTING

SECNO Q CWSEL DEPTH ELMIN EG CRIWS VCH 10*Ks XLCH SSTA TOPWID ENDST

1.663 2200.00 1187.70 4.00 1183.70 1188.59 1187.22 7.58 79.18 .00 9948.12 99.46 10047.58
1.663 6700.00 1190.60 6.90 1183.70 1192.55 1190.01 11.22 78.68 .00 9941.53 112,16 10053.69
1.663 11000.00 1192.50 8.80 1183.70 1195.31 1192.0% 13.45 82.14 .00 9937.2% 120.48 10057.69

1.763 2200.00 1191.77 4.97  1186.80 1192.71 1191.26 7.75 76.26 528.00 1 9949.73 92.38 10042.11
6700.00 1194.75 7.95  1186.80 1196.81  1194.21 11.53 81.29 528.00 9945.19 108.28 10053.47
11000.00 1196.80 10,00  1186.80 1199.63  1196.29 13.50 81.19 528.00 9942.04 119.25 10061.30

1.857 2200.00 1195.15 4.55  1190.60 1195.94 1194.28 7.15 55.97  496.00 9955.09 88.08 10043.17
1.857 6700.00 1198.52 7.92  1190.60 1200.26 1197.36 10.56 59.01 496.00 9942.77 103.88 10046.65
1.857 11000.00 1200.65 10.05  1190.60 1203.18  1199.47 12.76 62.67  496.00 9938.55 110.29 10048.84

* 1.868 2200.00 1195.30 4.00  1191.30 1196.80 1195.30 9.82 153.05 58.00 9954.33 75.63 10029.96
* 1.868 6700.00 1198.64 7.3 1191.30  1201.29  1198.64 13.06 127.98 58.00 9946.20 98.25 10044.45
* 1.868 11000.00 1200.91 9.61  1191.30 1204.19  1200.91 14.53 119.51 58.00 9940.35 117.31 10057.66

1.912  2200.00 1197.61 7.1 1190.50 1198.1%  1195.30 5.88 27,17 232.00 9967.93 73.96 10041.89
1.912 6700.00 1201.52 11.02  1190.50 1202.98  1198.97 9.69 £1.96  232.00 9961.15 87.75 10048.90
1.912 11000.00 1203.72 13.22  1190.50 1206.08  1201.51 12.33 54.54  232.00 9957.35 95.47 10052.83

* 1.962 2200.00 1198.05 5.85  1192.20 1199.78  1197.92 10.56 110.90 264.00 9974.24 55.73 10029.97
* 1.962 6700.00 1202.03 9.83 1192.20 1205.28 1202.03 14.47 103.86 264.00  9966.37 72.32 10038.6%
* 1.962 11000.00 1204.76 12.56 1192.20 1208.87 1204.76 16.28 97.54 264.00 9950.98 83.68 10044.66

2.034 2200.00 1201.02 7.12 1193.90  1201.51  1198.58 5.64 22.08 380.00 9955.16 79.78 10034.94
2.034 6700.00 1206.14 12.26 1193.90  1207.05  1202.2% 7.68 21.34 380.00 9939.28 108.87 10048.15
2.034 11000.00 1209.45 15.55  1193.90  1210.62  1204.66 8.69 20.27 380.00 9898.50 156.71 10055.22

2.129 2200.00 1202.20 6.00 1196.20 1202.79 1200.35 6.14 28.29 502.00 9969.80 77.54 10047.34
2.129 6700.00 1207.16 10.96  1196.20 1208.30 1203.78 8.55 25.88 502.00 9964.40 94.10 10058.50
2.129 11000.00  1210.33 14,13 1196.20 1211.89  1206.2% 10.02 26.27  502.00 9960.94 103.80 10064.75
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2200.00
4700.00
11000.00

2200.00
6700.00
11000.00

2200.00
6700.00
11000.00

2200.00
6700.00
11000.00

2200.00
6700.00
11000.00

2200.00
6700.00

..11000.00

2200.00
6700.00
11000.00

2200.00
6700.00
11000.00

2200.00
6700.00

11000.00

2200.00
6700.00
11000.00

2200.00
6700.00
11000.00

2200.00
6700.00
11000.00

2200.00
6700.00
11000.00

CWSEL

1205.48
1209.14
1212.42

1210.01
1211.29
1213.08

1211.15
1213.72
1215.13

1211.18
1213.79
12158.27

1212.60
1214.92
1216.46

1214.13
1216.56
1218.29

1216.24
1218.16
1219.66

1217.44
1219.82
1221.36

1218.52
1220.47
1221.99

1221.43
1223.30
1224.52

1222.96
1225.19
1226.65

1226.84

1227.15

1228.49

1226.49
1229.02
1230.78

DEPTH

5.88

9.56

12.82

5.32
7.27
8.79

4.13
6.00
7.22

6.66
6.89
8.35

4.86
7.15
8.69

3.69
6.22
7.98

ELMIN

1199.60
1199.60
1199.60

1206.90
1206.90
1206.90

1206.20
1206.20

1206.20

1205.90
1205.90
1205.90

1208.20
1208.20
1208.20

1208.50
1208.50
1208.50

1212.40
1212.40
1212.40

1212.40
1212.40
1212.40

1213.20
1213.20
1213.20

1217.30
1217.30
1217.30

1218.30
1218.30
1218.30

1220.00
1220.00
1220.00

1222.80
1222.80
1222.80

EG

1206.33
1209.88
1213.09

1210.48
1212.99
1214.97

1211.49
1214.42
1216.27

1211.67
1214.62
1216.52

1212.95
1215.81
1217.81

1214.54
1217.31
1219.30

1216.64
1219.12
1220.99

1217.56
1220.10
1221.9¢4

1219.29
1221.57
1223.31

1221.67
1223.98
1225.59

1223.2%
1225.84
1227.62

1225.14
1227.95
1229.92

1226.82

1229.76

1231.81
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1205.48
1207.46
1208.76

1209.47
1211.29
1212.63

1209.98
1212.09
1213.36

1211.38
1213.51
1214.94

1213.46
1215.23
1216.44

1215.65
1217.30

.1218.53

1215.96
1217.31
1218.26

1218.52
1220.20
1221.39

1220.29
1222.00
1223.14

1222.16
1223.66
1224.86

1223.78
1225.55
1226.90

1225.55
1227.33
1228.66

VCH

7.40
6.87
6.61

5.51
10.45
11.06

4.74
6. 74
8.55

5.65
7.32
9.00

4.73
7.60
9.31

5.14
6.95
8.06

5.04
7.84
9.24

2.76
4.20
4.99

7.04
8.43
9.20

3.94
6.59
8.28

4.25
6.46
7.91

4.38
7.15

8.90

4.57
6.81
8.16

10*Ks

136.22
32.48
17.05

61.05
123.16
82.15

48.27
38.29
44.54

80.00
49.77
52.21

32.93
41.87
45.77

58.58
39.62
35.40

55.00
57.18
53.14

12.75
12.90
12.28

177
88.46
65.91

26.03
37.65
43.02

36.31
33.52
34.99

37.61
46.29
51.57

44.73
“n.7m
41.37

XLCH

533.00
533.00
533.00

470.00
470.00
470.00

180.00
180.00
180.00

106.00
106.00
106.00

258.00
258.00
258.00

364.00
364.00
364.00

370.00
370.00
370.00

385.00
385.00
385.00

454.00
454.00
454.00

428.00
428.00
428.00

523.00
523.00
$23.00

528.00
528.00

'$28.00

407.00
407.00
407.00

SSTA

9893.23
9865.14
9849.27

9924.39
9920.61
9916.13

9854.36
9853.44
9853.42

9871.95
9853.45
9853.43

9881.87
9868.52
9862.15

9814.02
9805.52
9799 .47

9928.36
9924.58
9921.64

9897.15
9879.16
9874.47

9972.93
9969.90
9964 .09

9837.05
9820.94
9819.36

9828.72
9820.10
9817.12

9935.30
9932.53
9930.69

9916.66
9910.41
9907.13
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159.42
198.85
222.07

185.53
192.86
202.32

200.09
207.22
207.25

188.67
207.20
207.24

169.12
188.49
198.88

213.28
226.79
236.24

213.67
221.23
227.11

323.42
347.10
355.93

222.99
257.26
271.58

227.45
251.93
257.38

229.57
260.29
2464.66

184.80
192.08
197.30

192.35
203.83
210.74

ENDST

10052.65
10064.00
10071.34

10109.92
10113.47
10118.45

10060.63
10060.66
10060.67

10060.63
10060.66
10060.67

10050.99
10057.01
10061.04

10027.30
10032.32
10035.714

10142.03 £

10145.81
10148.75

10220.58
10226.26
10230.40

10195.92
10227.17
10235.67

10064 .50
10072.87
10076.74

100s8.28
10060.39
10061.78

10120.10
10124.41
10128.00

10109.01
10114.24
10117.87
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T1 BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS FILE: SKUNK1.DAT - l’ C>C3C7 !

T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE QIDO - i

T3 SKUNK_CREEK- Subcritical Flow

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
0. 3. 0. | 0. -1.000000 .00 0 0. 1208.000 000

J2 NPROF IPLOT PRFYS XSECY XSECH FN ALLDC [BW CHNIM ITRACE
1,000 000 -1.000 000 .000 .000 -1.000 000 000 000

J3  VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 1.000  43.000  14.000 8.000  26.000 4.000 5.000  6§7.000  69.000

100.000 .000 .000 .000 .000 .000 .000 .000 .000 .000
NC .045 .045 .035 100 .300 .000 .000 .000 .000 .000
Q7 2.000 6700.000 11000.000 .000 .000 .000 .000 .000 .000 .000
CRITICAL DEPTH .OCCURS AT CHANNEL CONTRACTION
X1 30.000 8.000  340.000 560.000 350.000 240.000 300.000 .000 .000 .000
GR 1217.100 .000  1217.800 190.000  1217.000 340.000  1200.000 450.000  1200.000 480.000
GR 1212.000  560.000 1218.000 §30.000  1216.000 §80.000 .000 .000 .000 .000
X1 33.000 9.000  240.000 455.000 371.000 253.000 300.000 .000 .080 .000
GR 1217.000 000 1217.000 180.000  1213.000 240.000  1205.000 300.000  1203.000 360.000
GR  1203.000  380.000 1204.000 430.000  1212.000 455.000  1213.500 470.000 .000 .000
X1 36.000 8.000 50.000 312.000 300.000 300.000 300.000 .000 .000 .000
GR 1216.000 .00 1218.000 50.000  1210.000 110.000  1206.000 185,000  1206.000 290.000
GR  1217.000  312.000 1219.100 430.000  1219.000 460.000 .000 .000 .000 080
NC .000 .000 .045 .000 .000 .000 000 .000 .000 .000
DOWNSTREAM SIDE OF BELL RD. BRIDGE
0.045 'N' VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE
X1 38.600 16.000  140.000 530.000 260.000 260.000 260.000 107 .000 .000
GR  1219.000 - .000 1215.000 140.000  1212.000 190.000  1211.000 214.000  1210.000 232.000

GR  1209.000  273.000 1207.500 290.000  1207.500 400.000  1208.000 456.000  1208.000 457.000
GR  1209.000  470.000 1210.000 475.000  1210.000 500.000  1211.000 §10.000  1218.000 §30.000
GR  1219.100  600.000 .000 .000 .000 .000 .000 .000 .000 .000
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X1
X2
X3
8T
87
8T

X1
GR
GR

X1
GR
GR

NC
X1
GR
GR

X1
GR
GR
GR

X1
GR
GR

X1
GR
GR
GR
A

.900 1.5860 2.500 .0eo
UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDGE ROUTINE USED

40.200 .000 .000 .000

.000 .000 1.000  1218.800
10.000 .000 .000 .000
8.000 .000 1219.800  1219.000

191.000 1219.600 1218.800 456.000
1220.400 1218.000  600.000  1220.400

41.500 10.000 .000 243.000
1218.000 000 1211.000 65.000
1208.000  205.000  1208.000 208.000

43.000 8.000  160.000 400.000
1218.000 .000  1217.000 140.000
1208.000  360.000 1216.000 375.000

.000 .000 .035 .100
46.000 16.00C  200.000 460.000
1220.500 .000  1219.000 145.000

1210.000  380.000 1210.000 395.000

48.400 12.000  320.000 550.000
1221.000 000 1220.000 95.000
1214.000  380.000 1214.000 410.000
1223.000  570.000 1224.300 120.000

§1.000 8.000  216.000 560.000
1223.000 .000  1223.000 140.000
1217.000  530.000 1225.000 560.000

54.000 12.000 50.000 400.000
1225.000 .000  1224.000 50.000
1215.000  180.000 1217.000 210.000
1225.000  420.000 1228.000 560.000

.000 .000 .000 .000

174.000

160.000
1221.100
.000
140.000
1220.400
1220.000

130.000
1210.000
1210.000

130.000
1220.400
1220.500

.300
300.000
1220.800
1219.000

240.000
1220.000
1213.000

.000

260.000
1224.000
1225.700

300.000
1219.000
1218.000

.000
.000

27.000

160.000
.000
.00

1219.600
1218.800
.000

130.000
100.000
215.000

130.000
160.000
400.000

.000
300.000
200.000
460.000

240.000
180.000
430.000

.000

260.000
210.000
770.000

300.000
§5.000
300.000
.000
.000

1704.000

160.000
.000
.000

1216.000

457.000

.000

130.000
1209.000
1211.000

130.000
1210.000
.000

.000
300.000
1214.000
1216.000

240.000
1219.400
1213.000

.000

260.000
1214.000
.000

300.000
1219.000
1218.000

.00
.000

2.000

107
1.330
.000
180.000
1220.400
.000

.000
104.000
232.000

.000
300.000
.000

.000
.000
275.000
520.000

.000
280.000
465.000

.000

.000
270.000
.000

.000
100.000
390.000

.000

.000

1207.500

.040
107
.000
1219.600
1208.000
.000

.000
1208.000
1219.000

.000
1208.009
.000

.000
.000
1214.000
1220.000

.000
1221.000
1222.000

.000

.000
1214.000
.000

.800
1215.000
1225.000

.000

.000

PAGE

1207.500

.000
.080
.080
1212.000
530.000
.000

.000
155.000
243.000

.000
350.000
.000

.000
.000
330.000
596.000

.000
320.000
550.000

.000

.000
430.000
.000

.060
160.000
400.000

.000

.000

2



07/29/80  13:06:49

SECNO  DEPTH  CWSEL  CRINS  WSELK  EG

Q QLos QCH QrO8 ALOB ACH
TIME vLoB VCH VROB XNL XNCH
SLOPE  'XLOBL  XLCH XLOBR  ITRIAL  IDC

*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHY= .100 CEHV=  .300
*SECHO 30.000
3720 CRITICAL DEPTH ASSUMED
CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION
30.00 8.72 1208.72 1208.72 1208.00 1211.54

11000. 0. 11000. 0. 0. 811.
.60 .00 13.46 .00 045 .035
.010387 350. 300.  240. 0 7

¥SECNO 33.000

3301 HV CHANGED MORE THAN HVINS

33.00 9.19 1212.19 1209.46 .00 1213.14
11000. 0. 11000. 0. 0. 1409.
0 .00 7.81 .36 .045 .035
.002683 3. 300. 253. 2 15

*SECNO 36.000

36.00 6.99 1212.99 1211.7§ 00 1214.36
11000. 0. 11000. 0. 0. 1170.
.02 .00 9.40 .00 .045 .035
.005227 300, 300. 300. 3 14

*SECNO 38.600
DOWNSTREAM SIDE OF BELL RD. BRIDGE

HV HL 0LOSS  BANK ELEV
ARCB YoL THA  LEFT/RIGHT
XNR WTN ELMIN 85TA
ICONT ~ CORAR  TOPWID ENDST

2.8 .00 .00 1217.00
a. 0. 0. 1212.00
.045 .000 1200.00 393.55
0 .00 147.34 540.89
.95 1.41 .19 1213.00
0. 8. 1. 1212.00
.045 .000 1203.00 246.05
0 .00 210.89  456.94
1.37 1.08 .13 1218.00
0. 17. 3. 1217.00
.045 000 1206.00  87.59
0 .00 216.38  303.98

0.045 'N' VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE

38.60 7.39 1214.89 1212.88 .00 1215.77
11000, 0. 11000. 0. 0. 1458.
.03 .00 7.54 .00 045 .045
.005260 260, 260. 260. 3 15

.88 1.36 .05 1215.00
0. 24, 4. 1218.00
.045 000 1207.50  108.80
0 .00 259.62  368.42




07/29/90  13:06:49

SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HV HL QLOSS  BANK ELEV
Q QLos QcH QRrO8 ALOB ACH AROB VoL TWA  LEFT/RIGHT
TIME VLO8 YCH VROB XNL XNCH  XNR WTN ELMIN 3STA

SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT ~ CORAR  TOPWID ENDST

SPECIAL BRIDGE

58 XK XKOR COFQ ROLEN BWC Bwp BAREA 88 ELCHY ELCHD
.80 1.56 2.60 00 174,00 27.00  1704.00 2.00 1207.50  1207.50

*SECNO 40.200 N
3301 HV CHANGED MORE THAN HVINS
CLASS A LOW FLOW

3420 BRIDGE W.S.=  1214.16 BRIDGE VELOCITY=, 10.30 CALCULATED CHANMEL AREA=, 1068.

EGPRS EGLWC H3 QWEIR QLOW BAREA  TRAPEIOID ELLC ELTRD
AREA
.00 1216.80 .35 0.  11000. 1704. 1816. 1218.80  1221.10

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1216.00 ELREA= 1218.00

UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDGE ROUTINE USED

40.20 7.74 1215.24 00 .00 1216.80 1.56 1.03 .00 1216.00
11000. 0. 11000. 0. 0. 1097, 0. 29. 5. 1218.00
.03 .00 10.03 .08 .000 .045 .000 .000 1207.50  74.70
.008807 160. 180. 160. 0 0 0 .00 186.28  260.98

*SECNG 41.500

3301 HY CHANGED MORE THAN HVINS

41.50 8.76 1216.76 1214.14 .00 1217.66 .89 .18 .07 1219.00
11000. 0. 11000. A, 0. 1449, 0. 33. §. 1219.00
.04 .00 7.59 .00 .045 .045 .045 .000 1208.00  18.11
.004392 130. 130. 130. 2 15 0 .00 221.82  239.93

*SECNO 43.000

3307 HV CHANGED MORE THAN HVINS

43.00 8.93 1216.93 1216.27 .00 1218.87 1.93 .90 31122040
11000. 0. 11000 0. 0. 986. 0. 3. 5. 1220.50

.04 .00 11,16 .00 .045 045 .045 .000 1208.00 206.87

012418 130. 130. 130. 3 12 0 00 184.84  381.51



07/29/90  13:06:49
SECNO  DEPTH  CWSEL  CRIWS
Q QLO8 QCH QRrOB
TIME VLO8 VCH VRO8
SLOPE  XLOBL  XLCH XLOBR
CCHv=  .100 CEHv=  .300

*SECNO 458.000

3265 DIVIDED FLOW

3307 HV CHANGED MORE THAN HVINS

46.00 9.83 1218.83 1217.97
11000. 43.  10159. 198.
.05 1.00 7.30 2.98
.002388 300. 300. 300.
*SECNO 48.400
3265 DIVIDED FLOW
3301 HV CHANGED MORE THAN HVINS
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
48.40 7.33 1220.33 1220.33
11000. 297.  10703. 0.
.08 2,20 10.80 .00
.007853 240, 240. 240.
*SECNO 51.000
3301 HV CHANGED MORE THAN HVINS
51.00 8.36 1222.38 1218.31
11000. 0. 11000. 0.
.07 .00 4.81 .00
.000977 260. 260, 260.
*SECNO 54.000
54.00 7.62 1222.62 1220.66
11000. 0. 11000. 0.
.09 .00 §.37 .00
.002620 300. 300. 300.

WSELK
ALOB
XNL
[TRIAL

.00
43,
.045
2

.00
135.
.045

.00

.045

.00

.045
3

EG
ACH
XNCH
I0C

1220.60
1392.
.035

15

1222.04
1010.
.035

15

1222.72
2288.
035

A

1223.25
1728.
.035

19

HV
AR08
XNR
[CONT

1
287.
.045

0

1.70

.045

.36

.045

.63

.045
0

AL
VoL
WTN
CORAR

1.62
46.
.000
.00

1.09
54.
.000
.00

.55
64.
.000
.00

.45
18.
.000
.00

OLOSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN SSTA

TOPRID ENDST

12 1220.80
8. 1219.00
1210.00  65.38
480.96 586.92

.28 1221.00
11, 1222.00
1213.00  63.18
452.09 53¢.27

130122400

13, 1225.00
1214.00  219.83
330.28  550.11

.08 1224.00

16.  1225.00
1215.00  54.13
342.48  396.61



l 07/29/90  13:06:49

THIS RUN EXECUTED 07/28/90  13:08:11
KRRIRIRRRIREEEIEKREERIRIRIK KKK KEKIIKKKKKIIKKKHK
HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 5@,51,52,53,54,55,56

IBM-PC-XT VERSION
FRERK KKK RLIRIRRKRIRIRIKKIFARIKIIRRHKIRIKAKK

T BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS
T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE
13 SKUNK CREEK-EXISTING CONDITIONS Subcritical Flow
J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS Q WSEL FQ
0. 2. 0. 0. -1.000000 .00 R 0. 1208.000 .000
J2 NPROF IpLOY PRFVS XSECV XSECH N ALLDC B4 CHNIM ITRACE
15.000 000 -1.000 .000 .000 .000  -1.000 .000 .000 .060



07/29/90  13:08:49

SECNC  DEPTH  CWSEL  CRIWS  WSELK  EG

Q QLes QCH QRro8 ALOB ACH
TIME yLo8 VCH YRO8 XNL XNCH
SLOPE  xLOBL  XLCH ALOBR  ITRIAL IDC

*PROF 2

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCH¥= .100 CEHV=  .300
*SECNO 30.000
3720 CRITICAL DEPTH ASSUMED
CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION
30.00 6.77 1206.77 1206.77 1208.00 1209.05

§700. 0. §700. 0. 0. 553.
00 00 12,12 .00 .045 .035
011153 350. 300. 240. 0 14

*SECNO 33.000

3301 HY CHANGED MORE THAN HVINS

33.00 7.00 1210.00 1207.90 .00 1210.73
§700. 0. 6700. 0. 0. 97s.
01 .00 §.87 .00 .045 .035
.002907 . 300. %3, 2 18

*SECNO 36.000 .
36.00 4.97 1210.97 1210.39 .00 1212.20

§700. 0. §700. 0. 0. 754.
.02 .00 8.89 .00 .045 035
.007398 300. 300. 300. 3 14

*SECNO 38.600

3307 HV CHANGED MORE THAN HVINS

DOWNSTREAM SIDE OF BELL RD. BRIDGE

HY HL
AROB VoL
XNR WTN

ICONT  CORAR

2.28 .00
0. 0.
.045 .060
0 .00
.13 1.53
0. 5.
.045 .000
0 .00
1.23 1.32
0. 1.
045 .000
0 .00

0.045 'N' VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE

38.60 5.75 1213.25 1211.83 .00 1213.88
§700. 0. 6700, 0. 0. 1048,
.03 .00 §.40 .00 .045 .045
.005340 260. 260. 260. 2 15

.64 1.62
8. 17.
.045 .000
0 .00

0L0SS  BANK ELEV
TwA  LEFT/RIGHT
ELMIN SSTA

TOPWID ENDST

00 1217.00
0. 1212.00
1200.00  406.19
123.30  529.49

50 1213.00
1212.00
1203.00  262.49

186.26  448.75

—

L1500 1218.00

2. 1217.00
1205.00 102.68
197.27  298.95

.08 1216.00

4. 1218.00
1207.50  123.29
241.82  365.11




07/29/90  13:06:49 PAGE
SECNO  DEPTH  CWSEL  CRINS  WSELK  E6 HY HL 0LOSS  BANK ELEV
Q QLos QCH QRrO8 ALOS ACH AROB VoL TWA  LEFT/RIGHT

TIME vios VCH VROB XNL XNCH XNR WIN ELMIN S5TA
" SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT ~ CORAR  TOPWID ENDST

SPECIAL BRIDGE

S8 XK XKOR COFQ RDLEN BWC Bwp BAREA 35 ELCHY ELCHD
.90 1.56 2.60 .00 174,00 27.00  1704.00 2.00 1207.50 1207.50

*SECNO 40.200
3301 HV CHANGED MORE THAN HVINS
CLASS A LOW FLOW

3420 BRIDGE W.S.=  1212.86 BRIDGE VELOCITY=, 7.92 CALCULATED CHANNEL AREA=, 846.

EGPRS EGLWC H3 QUEIR QLOW BAREA  TRAPEIOID ELLC ELTRD
AREA
.00 1214.63 .28 ¢. §700. 1704. 1918. 1218.80  1221.10

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1216.00 ELREA= 1218.00

UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDGE ROUTINE USED

40.20 5.99 1213.48 .00 . .00 1214.63 .14 15 .00 1216.00
§700. ¢.  6700. 0. 6. 783. 0. 20, 4. 1218.00
.04 .00 8.56 .00 .000 .045 .000 .000 1207.50  85.8¢4
.009076 160. 160. 160. 0 0 0 .00 172.84  258.48

*SECNG 41.500

41.50 5.83 1214.83 1212.713 .00 1215.48 .65 .80 .05 1218.00
§700. 0. 6700. 0. 0. 1637. 0. 23. 5. 1218.00
.04 .00 6.46 .00 L0458 045 .045 000 1208.00  33.87
.004416 130. 130. 130. 2 15 0 .00 203.38  231.27

*3ECNO 43.000

3301 HV CHANGED MORE THAN HVINS

43.00 7.13 1215.13 1214.55 .00 1216.65 1.51 9 .26 1220.40
§700. 0.  §700. ¢. 0. 679. 0. 25. 6. 1220.50
.05 .00 9.87 .00 .045 .045 045 .000 1208.00 230.88
.012753 130. 130. 130. 3 8 ¢ .00 156.35  387.23



07/28/90  13:06:49

SECNO  DEPTH  CWSEL  CRIWS
Q QLos QCH QRroB
TIME VLO8 VCH VROB
SLOPE  XLOBL  XLCH XLOBR

CCHV= .100 CEHV= .300
*3ECNO 46.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

46.00 7.92 1217.92 1216.50
§700. 0.  65861. 139.
.06 .00 §.96 2.0
.083896 300. 300. 300.

*SECNO 48.400
3301 HV CHANGED MORE THAN HVINS

48.40 5.77 1218.77 1218.27
§700. 0. 6700. 0.
.07 .00 9.50 .00
.008164 240. 240. 240.

*SECNO 51.000
3301 HY CHANGED MORE THAN HVINS

51.00 §.57 1220.57 1217.26
6700. 0. §700. 0.
.08 .00 3.92 .00
.000886 260. 260. 260.

*SECNO 54.000
54.00 5.84 1220.84 1219.74
§700. 0. 8700. 0.
.10 .00 5.96 .00
.003941 300. 300. 300.

WSELK
ALOB
XNL
ITRIAL

.00

.045

.00

.045

.00

.045

.00

.045

EG
ACH
ANCH
10C

1218.68
942.
.035

1

1220.17
1705.
.035

14

1220.81
1711,
.035

11

1221.39
1124,
.035

19

HV
AROB
XNR
TCONT

T4
§9.
.045

1.40

.045

.24

.045

.55

.045
0

HL
VoL
WIN
CORAR

1.94
3.
.000
.00

1.31
36.
.000
.00

.52
43.
.000
.60

.49
53.
.000
.00

0LOSS ~ BANK ELEV
TWA  LEFT/RIGHT
ELMIN SSTA
TOPWID ENDST

.08 1220.80
1. 1219.00
1210.00  231.73
292.63  553.66

.20 1221.00

8. 1222.00
1213.00  339.11
180.39  518.50

12 1228.00
10, 1225.00
1214.00  230.59
312.80 543.38

.08 1224.00

12, 1225.00
1215.00  59.48
334.58  394.06




07/29/90

13:06:49

RHKEKKRHKKKIKKIOKA KKK KIOKRACKK KKK KKK IR R JR KRR KKK KK K

HEC2 RELEASE DATED NOV 76 UPDATED MAY
01,02,03,04,05,06
50,51,52,53,54,55,56

ERROR CORR -
MODIFICATION -

[BM-PC-XT VERSION
KRIRIRKAK KA KIKIIIRRRRKIAKIEIEIKIKKEKK IR KKAK

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY QF ERRORS LIST

SKUNK CREEK-EXISTING CON

SUMMARY PRINTOUT

SECNO

30.
36.

33.
33.

36.
.000

36

38.
38.

40

40.

41
41

43,
43.

A6.
46.

* 48,
48,

51
51

54

54.

000
hiY

0o
000

000

600
600

.200

200

.500
.500

000
000

000
000

400
400

.000
.000

.000

000

CWSEL

1208.
1208

1212.
1210.

1212.
1216.

1214,
1213.

1215
1213.

1216
1214

1216.
1218.

1219
1217

1220.
1218.

1222.
1220.

1222.
1220.

72

17

18
00

99
97

89
25

.24

49

.76
.83

93
13

.83
.92

33
"

38
57

82
84

Q

11000.
§700.

11000
§700.

11000.
6700.

11000,
§7080.

11000.
6700.

11000.
6700.

11000.
6700

11000.
§700.

11000.
§700

11000.
§700.

11000.
§700

00
00

.00

00

00
0o

00
00

00
00

00
00

00

00

00
00

00

.00

00
0o

00

.00

QCH

11000.00
§700.00

10999.93
6700.00

11000.00
§700.00

11000.00
§700.00

11000.00
§700.00

11000.00
§700.00

11000.40
§700.00

10158.82
6560.79

10702.50
§700.00

11000.00
§708.00

11000.00
§700.00

1984

5.99

5.75

1.78
5.99

8.78
6.83

8.93
1.13

9.83
7.92

7.33
5.71

8.36
§.57

7.82

VCH

13.
12.

7

48
12

.81
5.

87

.40
.89

.54
.40

.03
.56

.59
.46

16
.87

7.30

.96

.60
.50

81
.92

37
.96

147
123

210

216,
187.

258.
.82

41

186.
112.

221

184

480.
.63

292

452.
.39

180

330

342.
334,

TOPWID

.34
.30

.89
186.

26

38
21

62

28
84

.82
203,

39

.84
156.

35

96

09

.28
3.

80

48
58

10K*S

103.87
111.53

26.83
29.07

52.27
73.98

52.60
53.40

88.07
90.76

43.92
44.16

124.16
127.53

29.98
38.96

76.53
81.64

.M
8.88

26.20
39.41

THIS RUN EXECUTED 07/29/90

XECH1

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

XICE?2

.00
.09

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

PAGE - 10

13:09:15



07/28/90 13:06:49

SKUNK CREEK-EXISTING CON

SUMMARY PRINTOUT TABLE 100

SECNO EGLWC ELLC EGPRS ELTRD QPR
40.200 1216.80 1218.80 .00 1221.10 11000.00
40.200 1214.683  1218.80 .00 122110 6700.00

QWEIR

.00
.00

PAGE 11
CLASS H3 DEPTH CWSEL VCH EG
1.00 .35 7.7 1215, 10.03  1216.8:
1.00 i) 5.99  1213.49 8.56 1214.6:




07/29/90

13:06:49

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION
CAUTION

CAUTION
CAUTION

SECNO=
SECNO=

SECNO=
SECNO=

30.000
30.000

48.400
48.400

PROFILE= 1
PROFILE= 2

PROFILE= 1
PROFILE= 1

CRITICAL DEPTH ASSUMED
CRITICAL DEPTH ASSUMED

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

PAGE

12



07729790 13:12:58

/ a4
THIS RUN EXECUTED 0 13:13:15

KIOKRKRKAKRAIRFRAIARERRRRKERKHKKRKIA KA KK KKK KKK K

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERRCR CORR - 01,02,03,04,05,06
MCDIFICATION - 50,51%,52,53,54,55,56

[BM-PC-XT VERSION
HRRIRRKIRR KRR RRRIRHIIRNK

¢
T1  BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS FILE: SKUNK1.DAT
T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF 8ELL ROAD 8RIDGE é;?(OQ =~ (1;(DC>C)cl%;
IE SKUNK CREEK-EXISTING CONDITIONS Subcritical Flow
J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS 0 WSEL FQ
0. 3. 0. 0. -1.000000 .00 .0 0. 1208.000 .000
J2 NPROF IpLOT PRFVS XSECV XSECH FN ALLDC I8W CHNIM ITRACE
1.000 .000  -1.000 .000 .000 000 -1.000 .00 .000 .000

J3 VARIABLE CODES FOR SUMﬁARY PRINTOUT

38.000 1.000  43.000  14.000 8.000  26.000 4.000 5.000  67.000  69.000

100.000 .000 .000 .000 .000 .009 .000 .000 .000 .000
NC .045 .045 .035 .100 .300 .000 .000 .000 .000 .000
QT 2.000 6800.000 13000.000 .000 .000 .000 .000 .000 .000 .000
CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION
X1 30.000 8.000  340.000 560.000 350.000 240.000 300.000 .000 .000 .000
6R  1217.100 .000  1217.800 190.000  1217.000 340.000  1200.000 450.000  1200.000 430.000
GR  1212.000  560.000 1218.000 §30.000  1216.000 §80.000 .000 .000 .000 .000
X1 33.000 9.000  240.000 455.000 371.000 253.000 300.000 .000 .000 .000
GR  1217.000 000 1217.000 180.000  1213.000 240.000  1205.000 300.000  1203.000 360.000
GR  1203.000  380.000 1204.000 430.000  1212.000 455.000  1213.500 470.000 .000 .600
X1 36.000 8.000 50.000 312.000 300.000 300.000 300.000 .000 .000 .000
GR  1216.000 .000  1218.000 50.000  1210.000 110.000  1205.000 185,000  1206.000 290.000
GR  1217.000  312.000 1219.100 430.000  1219.000 460.000 .000 .000 .000 .goo
NC .000 .000 .045 .000 .gce .000 .000 .000 .000 .000

DOWNSTREAM SIDE OF BELL RD. BRIDGE

0.045 'N' VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE
X1 38.600 16.000  140.000 530.000 260.000 260.000 260.000 107 .000 .000
GR  1219.000 .000  1216.000 140.000  1212.000 190.000  1211.000 214.000  1210.000 232.000
GR. 1209.000  273.000  1207.500 290.000  1207.500 400.000  1208.000 455.000  1208.000 457.000
GR  1209.000  470.000 1210.000 475.000  1210.000 500.000  1211.000 §10.000  1218.000 5§30.000
GR 1219.100  600.000 .000 .000 .000 .000 .000 .000 .000 .000



07/29/80  13:12:58

58

X1
X2
X3
87
BT
87

b
GR
GR

X1
GR
GR

NC
X1
GR
&R

X1
GR
GR
GR

X1
GR
GR

X1
GR
GR
GR
EJ

.800 1.560 2.500 .000
UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDGE ROUTINE USED

40.200 .00 .000 .000

.000 .000 1.000  1218.800
10.600 .000 .800 .000
8.000 .000  1219.600  1219.000

191,000 1219.600  1218.800 456.000
1220.400  1218.000  600.000  1220.400

41.500 10.000 .000 243.000
1218.000 000  1211.000 §5.000
1208.000  205.000  1209.000 208.000

43.000 8.000  160.000 400.000
1218.9000 000 1217.000 140.000
1208.000  360.000 1210.000 375.000

.000 .000 .035 .100
46.000 10.000  200.000  460.000
1220.500 000 1219.000 145.000

1210.000  380.000  1210.000 395.000

48.400 12.000  320.000 550.000
1221.000 000 1220.000 95.000
1214.000  380.000 1214.00C0 410.000
1223.000  570.000  1224.300 720.000

51.000 8.000  210.000 560.000
1223.000 000 1223.000 140.000
1217.000  530.000 1225.000 560.000

54.000 12.000 50.000 4008.000
1225.000 .000  1224.000 50.000
1215.000  180.000  1217.000 210.000
1225.000  420.000 1228.000 560.000

.000 .000 .000 000

174.000

160.000
1221.109
.000
140.000
1220.400
1220.000

130.000
1210.000
1210.000

130.000
1220.400
1220.500

.300
300.000
1220.800
1219.000

240.000
1220.000
1213.000

.000

260.000
1224.000
1225.700

300.000
1219.000
1218.000

.000
.000

27.000

160.000
.000
.000

1219.600
1218.800
.000

130.000
100.000
215.000

130.000
160.000
400.000

.000
300.000
200.000
460.000

240.000
180.000
430.000

.000

260.000
210.000
170.000

300.000
§5.000
3060.000
.000
000

1704.000

160.000
.000
.000

1216.000

457.000

.000

130.000
1208.000
1211.000

130.000
1210.000
.000

.000
300.000
1214.000
1216.000

240.000
1218.000
1213.000

.000

260.000
1214.000
.000

300.000
1219.000
1218.000

.000
.000

2.000

107
1.330
.000
180.000
1220.400
.000

.000
104.000
232.000

.000
300.000
.000

.000
.000
275.000
520.000

.000
280.000
485.000

.000

.000
270.000
.000

.809
100.000
390.000

.000

.000

1207.500

.000
707
.000
1219.500
1208.000
.000

.000
1208.000
1219.000

.000
1208.000
.000

.000
.000
1214.000
1220.000

.000
1221.000
1222.000

.000

.000
1214.000
.000

000
1215.000
1225.000

.000

.000

PAGE

1207.500

.000
.000
.000
1212.000
530.000
.000

.000
155.000
243,000

.000
250.000
.000

.000
.00o
330.000
590.000

.000
320.000
550.000

.000

.000
430.600
.00e

000
160.000
400.000

.000

.000

2



07/29/80  13:12:58

SECNO  DEPTH  CWSEL  CRINS  WSELK  EG

Q QLo8 QCH QRrOB ALOB ACH
TIME yLO8 VCH VROB XNL XNCH
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC

*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHv= .100 CEHV=  .300
¥SECNO 30.000
3720 CRITICAL DEPTH ASSUMED
CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION
30.00 9.47 1209.47 1209.47 1208.00 1212.50

13000. 0. 13000. 0. 0. 931.
.00 00 13.96 .00 .045 035
.010187 350. 300. 240. 0 10

*SECNO 33.000

3301 HV CHANGED MORE THAN HVINS

33.00  10.04 1213.04 1210.08 .00 1214.08
13000. 0. 12994, §. 0. 1589,
.01 .02 8.18 1.08 .045 .035
.002606 . 300. 253. 2 18

*GECNO 36.000

36.00 7.79 1213.79 1212.32 .00 1215.24
13000. 0. 13000. 0. C. 1347.
.02 .00 9.65 .00 .045 .035
.004791 300. 300. 300. 3 14

*3ECNO 38.600
DOWNSTREAM SIDE OF BELL RD. BRIDGE

AROE oL THA

ICONT  CORAR

PAGE

AL QLOSS  BANK ELEV
LEFT/RIGHT
WTN ELMIN SSTA

TOPWID ENDST

0.045 'N' VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE

38.60 8.10 1215.60 1213.38 .00 1216.57
13060. 0. 13000. 0. 0. 1647.
.03 .00 7.90 .00 .045 .045
.005107 260. 260. 260. 3 15

3.03 .00 .00 1217.00
0. 0. 0. 1212.00 .
045 .000 1200.00 388.70
0 .00 156.56  545.26
1,06 1.38 .20 1213.00
5. q. 1. 1212.00
045 000 1203.00 239.37
0 00 226.05  465.42
.45 1.04 12 1218.00
0. 19. 3. 1217.00
045 .000 1206.00  81.58
0 .00 224.00  305.58
97T 1.2 .05 1216.00
0. 28. £, 1218.00
085 .000 1207.50  102.50
0 .00 267.36  369.86



. 07/29/90  13:12:58 PAGE 4

SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HV HL QLOSS  BANK ELEV
Q QLo8 QCH QRro8 ALOB ACH AROS yoL TWA  LEFT/RIGHT
TIME yLo8 VCH YRO8 XNL XNCH XNR WTN ELMIN 3STA

SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT ~ CORAR  TOPWID ENDST

SPECTAL BRIDGE

38 XK XKOR COFQ RDLEN B8WC BHp BAREA 88 ELCHU ELCHD
.90 1.56 2.50 .00 174.00 27.00 1704.00 2.00  1207.50  1207.50

*SECNO 40.200
3301 HV CHANGED MORE THAN HVINS
CLASS A LOW FLOW

3420 BRIDGE W.S.=  1214.72 BRIDGE VELOCITY=, 11.15 CALCULATED CHANNEL AREA=, 1166,

EGPRS EGLWC H3 QWEIR QLOW BAREA  TRAPEZOID ELLC ELTRD
AREA
000 1217.70 .3 0. 13000. 1704. 1816. 1218.80  1221.10

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1216.00 ELREA= 1218.00

UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDGE ROUTINE USED

40.20 8.49 1215.99 .00 .00 1217.70 1.1 1.13 .00 1216.00
13000, 0. 13000. 0. 0. 1238. 0. 33. 5. 1218.00
.03 .00 10.50 .00 .0090 .045 .00 .000 1207.50  70.06
.008578 180. 160. 160. ] 0 0 .00 191,99 262.05

*SECNO 41.500

3301 HV CHANGED MORE THAN HVINS

41.50 8.55 1217.55 1214.72 .00 1218.55 .99 .n .07 1219.00
13000. 0. 13000. 0. 0. 1628. 0. 1. 6. 1219.00
.04 .00 7.99 .00 .045 .045 .045 .000 1208.00  11.75
004374 130. 130. 130. 3 15 0 000 229.26 24100

*SECNC 43.000

3265 DIVIDED FLOW



07/28/90  13:12:58
SECNO  DEPTH
Q QLos
TIME yLos
SLoPE  XLOBL

CWSEL
QCH
YCH
XLCH

CRIWS
0ROB
VROB
XLOBR

3301 HV CHANGED MORE THAN HVINS

43.00
13000.
.04
.011833

CCHY= .100
*SECNO 46.000

9.73 1217.73
16, 12930.
1.81 11.31
130. 130.
CEHV= .300

3265 DIVIDED FLOW

3280 CROSS SECTION

46.00 EXTENDED

1217.02

0

.00
130.

3301 HV CHANGED MORE THAN HVINS

45.00
13000.
.05
.002672

*SECNO 48.400

10.55 1220.55
228, 11553,
1.47 7.33
300. 300.

3265 DIVIDED FLOW

1218.50
1223.
3.38
300.

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

48.40
13000.
.06
.006784

*SECNO 51.000

7.99 1220.99
937.  12083.
2.95  10.50
240, 240.

1220.99
0.

.00
240,

WSELK &6

ALOB ACH
XNL XNCH
ITRIAL  IDC

.00 1218.72

38. 1137.

.045 .045
3 10

.58 FEET

00 12213
153. 1578,
045 .035

2 15

.00 1222.58
318, 1149,
.045 .035

0 16

HY
AROB
XNR
ICONT

2.00

.045

.18
362.
.045

1.60

.045
0

PAGE

HL 0L0SS
voL THA
WIN ELMIN
CORAR  TOPWID

BANK ELEV
LEFT/RIGHT
SSTA
ENDST

.87 .30
42. 1.
.000 1208.00
.00 303.30

1220.40
1220.50

38.37

383.40

1.47 .12 1220.80
53. 10.  1219.00
.000 1210.00 .00
.00 579.69 590.00

.97 .25
83. 13.
000 1213.00
.00 538.82

1221.00
1222.00

1.38

540.42



67/29/90

SECNG  DEPTH
Q QLos
TIME yLoB
SLOPE  XLOBL

13:12:58

CWSEL
QcH
VCH
XLCH

CRIWS
QRO8
VROB
XLOBR

3301 HV CHANGED MORE THAN HVINS

51.00 8.85
13000. 0.
.07 .00
001108 260.

*SECNO 54.000

54.00 8.14
13000. ¢.
.08 .00
.002685 300.

1222.85
13000.
5.31
260.

1223.14
13000.
§.81
300.

1218.73
0.

.00
260.

1221.05
0.

.00
300.

WSELK
ALOB

ITRIAL

.00

.045

.00

.045

2

EG
ACH
XNCH
D¢

1223.28
2449,
.035

14

1223.86
1908.
.035

18

AROB
ANR
ICONT

44

.045

12

045
0

CORAR

.58
4.

.000

.00

.49
89.

.000

.00

0L0OSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN 35TA

TOPWID ENDST

12 1224.00

15.  1225.00
1214.00  216.92
335.00 551.92

.08 1224.00
18, 1225.00
1215.00  52.55
344.80 397.36



I 07/29/90 13:12:58

THIS RUN EXECUTED 07/29/90  13:14:40
KEFRKRRERRAOIEERIRRIRRIIR KRR IKIRKEFRHRORRERER
HEC2 RELEASE DATED NOV 75 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56

[8M-PC-XT VERSION
KHRRRIRKEERRIHRIKRRERIK KRR KEEKRIARIRIRHRRRKRRR A K

i) BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS
T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE
T3 SKUNK CREEK-EXISTING CONDITIONS Subcritical Flow
J1 ICHECK  INQ NINV IDIR STRT METRIC ~ HVINS Q WSEL FQ
0. 2. 0. 0. -1.000000 .00 .0 0. 1208.000 .000
J2 NPROF IPLOT PRFVS XSECV XSECH N ALLDC 1BW CHNIM ITRACE
15.000 000 -1.000 .000 .000 000 -1.800 .000 .000 .000



07/28/90  13:12:58

SECNO  DEPTH  CWSEL  CRIWNS  WSELK EG

0 QLo QCH Qro8 ALOB ACH
TIME vLo8 YCH VROB XNL XNCH
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC

*PROF 2

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHv= .100 CEHY=  .300
*SECNO 30.000
3720 CRITICAL DEPTH ASSUMED
CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION
30.00 §.82 1206.82 1206.82 1208.00 1209.12

§800. 0.  &800. 0. 0. 559.
.00 .00 12.16 .00 .045 .035
011138 350. 300. 240. 0 14

*SECNO 33.000

3301 HV CHANGED MORE THAN HVINS

33.00 7.06 1210.06 1207.%4 00 1210.80
6800. 0.  6800. 0. 0. 986.
.01 .00 6.89 .00 .045 .035
.002897 3. 300. 253. 2 19

*SECNO 36.000

36.00 §.03 1211.03 1210.43 .00 1212.28
6800. 0. 6800. ¢. 0. 164.
.02 .00 8.90 .00 .045 .035
007312 300. 300. 360. 3 14

*SECNO 38.600

3301 HV CHANGED MORE THAN HVINS

DOWNSTREAM SIDE OF BELL RD. BRIDGE

0.045 'N' VALUE USED TO MODEL EFFECTS OF VEGETATION AT BRIDGE
.64

0.
.045

38.60 5.79 1213.29 1211.67 .00 1213.93
§800. 0. 6800. 0. 0. 1088,
.03 .00 §.43 .00 .045 .045
.005345 260. 260. 260. 2 18

HV
AR08
XNR
ICONT

2.30

085

.14

.045

1.23

.045

PAGE

0LOSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN S8TA

TOPHID ENDST

.00 1217.00
0. 1212.00

1200.00  405.86

123.93  529.79

L6 1213.00
. 1212.00

1203.00  262.05

186.89  448.94

.15 1218.00
2. 1217.00

1206.00  102.30

197.76  300.05

.06 1216.00
4. 1218.00

1207.50  122.93

242.26  365.19



07/28/90  13:12:58 PAGE
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HV HL 0LOSS  BANK ELEV
Q QLO8 QCH QRrO8 ALO8 ACH AROB VoL TWA  LEFT/RIGHT

TIME yLo8 VCH VR08 XNL XNCH XNR WTN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT ~ CORAR  TOPWID ENDST

SPECIAL BRIDGE

S8 XK XKOR COFQ RDLEN BWC 8P BAREA 8s ELCHU ELCHD
.90 1.56 2.80 .00 174.00 27.00  1704.00 2.00  1207.50 1207.50

*SECNO £0.200
3307 HV CHANGED MORE THAN HVINS
CLASS A LOW FLOW

3420 BRIDGE W.3.=  1212.89 BRIDGE VELOCITY=, 7.99 CALCULATED CHANNEL AREA=, 851.

EGPRS EGLWC H3 QWEIR QLOW BAREA  TRAPEIOID ELLC ELTRD
AREA
.00 1214.68 .25 0. §800. 1704. 1918. 1218.80  1221.10

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1216.00 ELREA= 1218.00

UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDGE ROUTINE USED

40.20 §.04 1213.54 .00 .00 1214.89 1.15 .18 .00 1216.00
6800. 0.  6800. 0. 0. 790. ¢ 20. 4. 1218.00
.04 .00 8.81 .00 .000 .045 .000 .000 1207.50  85.37
.009082 160. 160. 160. 0 0 0 .00 173.17 258.54

*SECNC 41.500 '
41.50 §.88 1214.88 1212.77 .00 1215.53 .65 .80 .05 1219.00

§800. 0.  6800. 0. 0. 1047. 0. 23. 5. 1219.00
.04 .00 §.49 .00 .045 .045 .045 .000 1208.00  33.47
.004417 130. 130. 130. 2 15 0 .00 203.87 237.34

*SECNG 43.000

3301 HV CHANGED MORE THAN HVINS

43.00 7.18 1215.18 1214.60 .00 1216.70 1.53 .91 .26 1220.40
§800. 0.  6800. 0. 0. 686. 0. 26. 6. 1220.50
.05 .00 9.81 .00 .045 .045 .045 .000 1208.00 230.27
012767 130, . 130, 130. 3 8 0 .00 157.07 387.33



07/29/9¢  13:12:58

SECNO  DEPTH  CWSEL  CRIWS
0 QL8 QCH QrRO8
TIME yLos VCH YR8
SLOPE  XLOBL  XLCH XLOBR

CCHV= .100 CEHV=  .300
*SECNO 46.000

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

46.00 7.98 1217.98 1216.54
§800. §. 6651, 149,
.06 .00 §.97 2.04
003871 300. 300. 300.

*SECNO 48.400
3301 HV CHANGED MORE THAN HVINS

48.40 5.81 1218.81 1218.32
§800. 0. 5800. 0.
07 00 9.55 .00
.608180 240. 240, 240.

*SECNO 51.000
3301 HV CHANGED MORE THAN HVINS

51.00 §.62 1220.62 1217.29
6800, 0. 6800. 0.
.08 .00 3.94 .00
.000887 260. 260. 260.

¥SECNO 54.000
§4.00 5.89 1220.89 1219.77
§800. 0. 6800. 0.
.10 .00 5.96 .00
.003865 300. 300. 300.

WSELK
ALOB
XNL
[TRIAL

.00

045

.00

.045

.00

.045

.00

.045

£G
ACH
XNCH
10¢

1218.72
854,
035

1

1220.22
na2.
.035

14

1220.86
1721.
.035

11

1221.44
1141,
.035

19

RV
AROB
ANR
CONT

.14
13.
.045

1.42

.045

.24

.045

.58

.045
0

HL
oL
WTN
CORAR

1.93
it
.000
.00

1.30
35.
.000
.00

.52
43,
.000
.00

.49
53.
.000
.00

0LOSS
THA
ELMIN
TOPWID

.08

1.
1210.00
295.46

.20

8.
1213.00
181.08

12

10.
1214.00
313.30

.09

12.
1215.00
334.80

BANK ELEV

LEFT/RIGHT
SSTA
ENDST

1220.80
1219.00
23117
§54.55

1221.00
1222.00
338.78
519.86

1224.00
1225.00
230.28
543.58

1224.00
1225.00

59.33

394.13

PAGE



07/29/90

13:12:58

KKK KK KK KKK KA K KKK KK KK KKK KK KKK KA KAOR K KKK KK KKK K KK

HEC2 RELEASE DATED NOV 76 UPDATED MAY
01,02,03,04,05,06
50,51,52,53,54,55,56

ERROR CORR -
MODIFICATION -

IBM-PC-XT VERSION
RRRRRAERE KRR RRKEE IR IR KIKARKRKKKRKI KK

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

SKUNK CREEK-EXISTING CON

SUMMARY PRINTCUT

SECNO

* 30.
* 30.

33.
33.

36
36

38
38

40.
40.

41
41

43.

43

45.

45

* 48.
48.

51
51

54

000
000

000
oo

.000
.000

.600
.60o

200
200

.500
.500

000

.000

0g0

.000

4060
400

.000
.000

.000
54.

000

CWSEL

1208.
1206.

1213.
1210.

1213,
1211,

1215.
1213.

1215.
1213.

1217.
1214.

1211.
1215,

1220.
1217,

1220.
1218.

1222.
1220.

1223.
1220

41
82

04
06

79
03

60
29

99
54

55
88

73
18

55
98

99
81

85
62

14

.89

Q

13000.
5800.

13000.
8800.

13000.
.00

6800

13000.
6800.

13000.
§800.

13000.
6800.

13008.
.00

6800

13000

13000.
.00

5800

13000,
6800.

13000.
6800.

00
0o

00
00

00

00

00

00
00

00
00

00

.00
§800.

00

60

00
00

00
00

1984

QCH

13000
5800

12994,
§800.

13000.
§800.

13000.
§800.

13000.
6800.

13000.
6800.

12930
6800

11552
5651

12062
5800

13000
5800

13000
6800

.00
.00

10
00

00
00

00
00

00
0g

00
00

.36
.00

.57
27

.84
.00

.00
.00

.00
.00

8.49
6.04

9.55
5.88

9.73
1.18

10.55
7.98

1.9
5.81

8.85

5.89

VCH

13.96
12.16

10.50
8.61

7.99
5.49

11.317
9.91

6.81
5.98

TOPWID

166.
123.

226
186.

224,
187.

267.
242.

191,
173.

228.
203,

303.
187.

579.
295.

538.
181.

33s.
313.

344,
334,

56
93

.05

89

00
76

36
26

99
17

26
87

30
07

89
46

62
03

00
30

80
80

10K*3

101,
111.

26,
28.

47,
13.

51

85.
90.

43.
44.

118.
121.

26
38

57.
.80

81

11

67
38

06
97

81
12

.07
53.

45

8
82

4
17

33
§7

.12
N

94

.08

8.87

26.
38.

55
56

THIS RUN EXECUTED 07/29/90

XECH1

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

XICE2

.0¢
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

00
.00

.00
.00

.00
.00

PAGE 11

13:15:47



07/29/9¢C  13:12:58

SKUNK CREEK-EXISTING CON

SUMMARY PRINTOUT TABLE 100

SECNO EGLWC ELLC EGPRS ELTRD QPR

40.200 1217.70 1218.80 .00 1221.10 13060.00
40.200 1214.89 1218.80 .00 1221.10  6800.00

QWEIR

.00
.00

CLASS

1.00
1.00

H3

.39
.25

DEPTH

8.4
.04

CWSEL

1215.98
1213.54

PAGE

12

VCH

10.50
8.61

EG

1217.7¢
1214.6¢



07/29/90

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION
CAUTION

CAUTION
CAUTION

13:12:58

SECNO=
SECNO=

SECNO=
SECNO=

30.000
30.000

48.400
48.400

PROFILE=
PROFILE=

PROFILE=
PROFILE=

—

— e

CRITICAL DEPTH ASSUMED
CRITICAL DEPTH ASSUMED

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

PAGE

13



07/29/90  12:53:50

EKKKKKKKKKRKKE IR KIKK KKK KRR KKAAKKIKEIKR KKK K IK KK KKK

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56
[BM-PC-XT VERSION

KEKKKKKKRKKKKK KK KKKK KKK KKK K KKKKKAKKKKK KKK KK KKK KKK

T1
T2
T3

J1

J2

43

NC
o7

X1
GR
GR

X1
GR
GR

X1
&R
GR

X1
&R
&R
GR

BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS FILE: SKUNK2.DAT
1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE

SKUNK CREEK-IMPROVED BRIDGE OPENING CONDITION

ICHECK  INQ NINV IBIR STRT

METRIC

0. 3. 0. 0. -1.000000 .00

NPROF IpLOT PRFVS XSECV XSECH FN

1.000 000 ~1.000 .000

VARIABLE CODES FOR SUMMARY PRINTOUT

38.000 1.000  43.000  14.000 8.
100.000 .000 .000 .000

.045 .045 .035 100

2.000  6700.000 11000.000 .000

.000 .000

000 26.000

.000 .000
.300
.000

CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION

30.000 8.000  340.000 560.000
1217.100 .000  1217.800 180.000
1212.000  560.000 1218.000 §30.000

33.000 9.000  240.000 455.000
1217.000 000  1217.000 180.000
1203.000  380.000 1204.000 430.000

36.000 8.000 50.000 312.000
1216.000 .000  1218.000 50.000
1217.000  312.000 1219.100 430.000

DOWNSTREAM SIDE OF BELL RD. BRIDGE
. 38.600 14.000  140.000 §30.000
1219.000 000 1216.000 140.000
1207.500  357.000 1208.500 358.000
1210.000  500.000  1211.000 510.000

350.000
1217.000
1216.000

371.000
1213.000
1212.000

300.000
1210.000
1219.000

260.000
1208.500
1208.500
1218.000

Subcritical Flow

HVINS
.0
ALLDC

-1.000

4.000
.000

.000
.000

240.000
340.000
§80.000

253.000
240.000
455.000

300.000
110.000
460.000

260.000
190.000
457.000
530.000

THIS RUN EXECUTED §4w85+0

A

atcé = ”,OO@Q—[&

Q

0. 12

IBW

.000

5.000

.000

.000
.000

300.000
1200.000
.000

300.000
1205.000
1213.500

300.000
1206.000
.000

260.000
1208.500
1209.000
1219.100

WSEL FQ
08.000 .000
CHNIM ITRACE
.000 000
§7.000  6§9.000
.000 .000
.000 .000
.000 .000
.000 .000
450.000  1200.000
.000 .000
.000 .600
300.000  1203.000
470.000 .600
.000 .000
185.000  1205.000
.000 .000
107 000
256.500  1207.500
470.000  1210.000
§00.000 .000

PAGE 1

12:53:51

.000
.000

.000
480.000
.000

.000
360.000
.000

.000
280.000
.000

.000
258.000
475.000

.000
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S8

X1
X2
X3
87
87
87

X1
GR
GR

X1
GR
GR

NC
X1
GR
GR

X1
GR
GR
R

X1
GR
GR

X1
GR
GR
GR
EJ

12:53:50

.900 1.560 2.600 .000 174.000

40.

10

191
1220,

41

1218.
1208.

43
1218.
1208.

UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDGE ROUTINE USED
CONCRETE CHANNEL BOTTOM LINING THROUGH BRIDGE

200 000 .000 .000 160.000
.000 .000 1.000  1218.800  1221.100
.000 .000 .000 .000 .000
.00 .000  1218.600  1219.000 140.00¢
.000  1219.500 1218.800 456.000  1220.400
400 1218.000  600.000  1220.400  1220.000
.500 10.0090 .000 243.000 130.000

000 000 1211.000 §5.000  1210.000

000  205.000 1209.000 208.000  1210.000
.000 8.000  160.000 400.000 130.000

000 000 1217.000 140.000  1220.400

000  380.000 1210.000 375.000  1220.500
.000 .000 .035 100 .300

46.
1220.
1210.

48
1221
1214.
1223.

51
1223.
121

54
1225.
1215.
1225,

phly 10.000  200.000 460.000 300.060

500 .000  1219.000 145.000  1220.800
000  380.000 1210.06G0C 396.000  1219.000
.400 12.000  320.000 850.000 240.000
.0¢o .000  1220.000 85.000  1220.000
000  380.000 1214.000 410,000  1213.000
000  570.000 1224.300 120.000 .000
.000 8.000  210.000 560.000 260.000
000 000  1223.000 140.000  1224.000
.000  530.000 1225.000 560.000  1225.700
.000 12.000 50.000 400.000 300.000
000 000 1224.000 50.000  1219.000
000  180.000 1217.000 210.000  1218.000
000  420.000 1228.000 560.000 .000
.000 .000 .000 .000 .000

27

180

1219.
1218.

130.
100.

215

130.
160.
400.

240.
180.
430.

260

210,

110

300
65

300.

.000

.000
.000
.000
600
800
.00¢0

0o
600
.000

00c
000
000

.000
300,
200.
460.

000
000
000

0co
000
0oo
.000

.000
000
.000

.000
.000
000
.000
.000

1704.000

160.000
.000
.000

1216.000

457.000

.000

130.000
1209.000
1211.000

130.000
1210.000
.000

.000
300.000
1214.000
1216.000

240.000
1219.000
1213.000

.000

260.000 -

1214.000
.000

300,000
1219.000
1218.000

.000
.000

2.

000

107

.330

.000

180.
1220.

000
400

.000

.000

104.
232.

060
000

.000

300.

000

.000

.000
.000

275.
§20.

oo
000

.000

280.
465.

000
000

.000

.000

210.

000

.000

.000

100.
390,

000
000

.000
.000

1207.

500

.000
107
.000

1218,
1208.

5090
000

.000

.060

1208.
1219.

000
000

.000

1208.

goe

.000

.000
.000

1214.
1220,

000
000

.00

1221.
1222.

000
000

.000

.000

1214,

000

.000

.000

1215.
1225.

000
000

.000
.000

PAGE

1207.500

.000
.000
.000
1212.000
530.000
.000

.0
155.000
243.000

.000
350.000
.000

.000
.000
330.000
590.¢000

.000
320.000
550.000

.000

.000
430.000
.000

.000
160.000
400.000

.000

.000

2



07/29/90  12:53:50
SECNO  DEPTH  CWSEL  CRIWS  WSELK £G
Q QLOB QCH QRrO8 ALOS ACH
TIME VLOB VCH VROB XNL XNCH
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IOC
¥PROF 1

CRITICAL DEPTH TG BE CALCULATED AT ALL CROSS SECTIONS

CCHv= 100 CEHV= .300
*GECNO 30.000
3720 CRITICAL DEPTH ASSUMED
CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION

30.00 8.72 1208.72 1208.72 1208.00 1211.54
11000. 0. 11000. 0. 0. 811.
.00 00 13.46 .00 .045 .035
010367 350. Jo0e. 240. 0 1
*SECNO 33.000
3301 HY CHANGED MORE THAN HVINS
33.00 9.19 1212.19 1209.46 .08 1213.14
11000. ¢. 11000. 0. 0. 1408,
.01 .00 7.81 .36 045 .035
.002683 mn. 300. 253. 2 15
*SECNO 36.000
36.00 6.99 1212.99 1211.76 .00 1214.36
11000. 0. 11000. 0. 0. 1.
.02 .00 9.40 .00 .045 .035
.005227 300. 300. 300. 3 14
*SECNO 38.600
3301 HV CHANGED MORE THAN HVINS
DOWNSTREAM SIDE OF BELL RD. BRIDGE
38.60 7.08 1214.58 1212.%1 00 1215.41
11000. 0. 11000. 0. 0. 1501.
.03 .00 7.33 .00 .045 .035
.002845 260. 260. 260. 2 19

HY
AROB
XNR
ICONT

2.81

.045

.95

.0435

1.37

.045

.83

.045

0

HL
VoL
WTN
CORAR

.00

.000
.00

1.41

.000
.00

1.09
17.
.ogo
.00

1.00
25.
.000
.00

0LOSS
THA
ELMIN
TOPWID

.00

0.
1200.00
147.34

.18

1.
1203.00
210.89

.13

3.
1206.00
216.38

.05

4.
1207.50
262.16

PAGE 3

BANK ELEV

LEFT/RIGHT

SSTA
ENDST

1217.00
1212.00
393.55
540.89

1213.00
1212.00
246.05
456.84

1218.00
1217.00

87.59

303.98

1216.00
1218.00
105.85
367.81



07/29/80  12:53:50 PAGE
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HY HL 0LOSS  BANK ELEV
Q QLos QCH QRro8 ALOB ACH AROB voL TWA  LEFT/RIGHT

TIME vLOB VCH VYROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC [CONT ~ CORAR  TOPWID ENDST

SPECIAL BRIDGE

S8 XK XKOR COFQ RDLEN BWC WP BAREA 38 ELCHU ELCHD
.80 1.56 2.60 .00 174.00 27.00  1704.00 2.00  1207.50 1207.50

*SECNO 40.200
3301 HV CHANGED MORE THAN HVINS
CLASS A LOW FLOW

3420 BRIDGE W.S.= 1213.56 BRIDGE VELOCITY=, 11.40 CALCULATED CHANNEL AREA=, 965.

EGPRS EGLWC H3 QWEIR QLOW BAREA  TRAPEIOID ELLC ELTRD
AREA
.00 1216.40 .33 0. 11000, 1104, 18186, 1218.80  1221.10

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1216.00 ELREA= 1218.00

UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDGE ROUTINE USED
CONCRETE CHANNEL BOTTOM LINING THROUGH BRIDGE

40.20 .41 1214.91 .00 .00 1216.40 1.49 .99 .00 1216.00
11000. 0. 11000. 0. 6. M2z 0. 29. 5. 1218.00
.03 .00 9.80 .00 000 035 .000 " .000 1207.50  73.6%

.005010 160. 160. 160. 0 0 0 .00 186.90  260.51

*SECNO 41.500

41.50 7.80 1215.80 1214.14 .00 1217.03 1.22 .60 .03 1219.00
11000. 0. 11000. 0. 0. 1239, 0. 33. §. 1218.00
.04 .00 8.88 .00 .045 .035 .045 .000 1208.00  25.97
.004225 130. 130. 130. 3 15 0 .00 212.64  238.61

*SECNO 43.000

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

43.00 8.24 1216.24 1216.24 .00 1218.77 2.53 .83 .39 1220.40
11000, 0. 11000. 0. 0. 862. 0. 36. 6. 1220.50
.04 00 0 12.m .00 .045 .035 .045 .000 1208.00 215.99
.010838 130. 130. 130. 0 8 0 00 173,87 389.86



07/29/90  12:53:50
SECNO  DEPTH  CWSEL  CRIWS
Q QLos QCH QROB
TIME yLos VCH YROB
SLOPE  XLOBL  XLCH XLOBR
CCHv=" .100 CEHV= .300

*SECNO 46.000

3265 DIVIDED FLOW

3307 HV CHANGED MORE THAN HVINS

46.00 8.74 1219.74 1218.01
11000. 33. 10196, 171.
.05 .96 T.44 3.00
.003164 300. 300. 300.

*SECNO 48.400

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

1185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

48.40 7.33 1220.33 1220.33
11000. 297. 10703, 0.
.06 2.20  10.60 .00
.007654 240. 240, 240,

*SECNO 51.000

3301 HV CHANGED MORE THAN HVINS

51.00 8.36 1222.36 1218.31
11000. 0. 11000, 0.
.07 .00 4.81 .00
.000977 260. 260. 260,
*SECNO 54.000

§4.00 1.62 1222.62 1220.66
11000. 0. 11000. 0.
.08 .00 §.37 .00
.002620 300. 300. 300.

WSELK
ALOB
XNL
ITRIAL

.00
35.
.045
2

.00
135.
.045

.00

045

.00

.045
3

£G
ACH
XNCH
I0C

1220.54
1371.
.035

8

1222.04
1009.
.035

15

1222.12
2288.
035

11

1223.25
1728.
.035

19

hv
AROB
XNR
ICONT

.81
257,
.045

0

1.70
0.
.045
0

.36
0.
.045
0

.53

.045
0

HL
yoL
WIN
CORAR

1.60
45,
.000
.00

1.13
§2.
.00¢0
.00

.55
§3.
.000
.00

.45
78.
.000
.00

1210.00

PAGE

0L0OSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN SSTA

TOPWID ENDST

17 1220.80
8. 1219.00
13.617

467.58  585.41

.27 1221.00

1. 1222.00
1213.00  63.21
452.05 534.27

.13 1224.00

13, 1225.00
1214.00  219.83
330.28 550.11

.08 1224.00

16.  1225.00
1215.00  54.13
342.48  386.61
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HEC2 RELEASE DATED. NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51%,52,53,54,55,56

[BM-PC-XT VERSION
RO KRR RIRRR IR R KRR OORR KKK RRKARRK

T1 BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS
T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE
T3 SKUNK CREEK-IMPROVED BRIDGE OPENING CONDITION Subcritical Flow
J1 ICHECK  INQ NINV IDIR STRY METRIC  HVINS Q
0. 2. 0. 0. -1.000000 .00 .0
J2 NPROF IPLOT PRFVS XSECV XSECH N ALLDC [8W
15.000 .000  -1.000 .900 .000 .000  -1.000

0.

.000

PAGE

§

THIS RUN EXECUTED 07/29/90  12:55:10

WSEL

1208.00

CHNIM

0

.000

FQ
.0o0
[TRACE

.000



07/29/90  12:53:50
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG
0 QLoB QCH QRrOB ALOB ACH
TIME vLos VCH VROS XNL XNCH
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IOC
*PROF 2

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHY= .100 CEHV=  .300
*SECNO 30.000
3720 CRITICAL DEPTH ASSUMED
CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION

30.00 §.77 1208.77 1206.77 1208.00 1209.05

§700. 0.  6700. 0. 0. 553.

.00 000 12,12 .00 .045 035

011153 350. 300. 240, 0 14
*SECNO 33.000

3301 HV CHANGED MORE THAN HVINS

33.00 7.00 1210.00 1207.90 .00 1210.73

§700. 0.  6700. 0. 0. 875.

.0 .00 §.817 .00 .045 .035

.002307 an. 300. 253. 2 18
*3ECNO 35.000

36.00 4.97 1210.97 1210.39 .00 1212.20

6700. 0. 6700. 0. 0. 154.

.02 .00 8.89 .00 .045 .035

.007398 300. 300. 300. 3 14
*SECNO 38.600

3301 HY CHANGED MORE THAN HVINS
DOWNSTREAM SIDE OF BELL RD. BRIDGE

38.60 5.37 1212.87 1211.36 .00 1213.48

§700. g. 6700, 0. 0.  1081.

.03 .00 §.32 .00 .045 035

.003269 260. 260. 250. 2 15

RY
AROB
ANR
ICONT

2.28

.045

.13

.045

1.23

.045

.62

.045

HL
VoL
WIN
CCRAR

.00

.900
.08

1.53

.000
.00

1.32
1.
.0g0
.00

1.23
1.
.000
00

0L0Ss
THA
ELMIN
TOPWID

.00

0.
1200.00
123.30

.15

f.
1203.00
"186.26

.15

2.
1206.00
197.27

.06

4.
1207.50
250.59

PAGE

BANK ELEV
LEFT/RIGHT

SSTA
ENDST

1217.00
1212.00
406.19
529.49

1213.00
1212.00
262.49
448.75

1218.00
1217.00
102.68
298.95

1216.00
1218.00
113.75
364.34



07/29/96  12:53:50 PAGE

SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HY HL 0LOSS  BANK ELEV
Q QLos ocH QRrO8 ALO8 ACH AROB oL TWA  LEFT/RIGHT

TIME vLoB YCH VROB XNL ANCH XNR WIN ELMIN 3STA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT ~ CORAR  TOPWID ENDST

SPECIAL BRIDGE

S8 XK XKOR COFQ ROLEN 8WC gwp BAREA 88 ELCHY ELCHD
.90 1.56 2.60 .00 174,00 27.00 1704.00 2.00  1207.50  1207.50

*GECNO 40.200
CLASS A LOW FLOW

3420 BRIDGE W.5.=  1212.32 BRIDGE VELOCITY=, 8.88 CALCULATED CHANNEL AREA=, 154,

EGPRS EGLWC H3 QWEIR QLOW BAREA  TRAPEZOID ELLC ELTRD
AREA
.00 1214.22 .25 0. 6700. 1704. 1916. 1218.80  1221.10

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1216.00 ELREA= 1218.00

UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDGE ROUTINE USED
CONCRETE CHANNEL 80TTOM LINING THROUGH BRIDGE

40.20 5.62 1213.12 .00 00 1214.22 1.10 NEl .00 1216.00
§700. 0. 5700. 0. 0. 184. 0. 20. 5. 1218.00
.04 .00 8.43 .00 .000 035 .000 .000 1207.50  79.59
.005495 160. 160. 160. 0 0 0 .60 178.36 257.95

*SECNO 41.500

41.50 5.86 1213.96 1212.73 .00 1214.89 .93 .65 .02 1219.00
§700. 0. 6700. 0. 0. 865. 0. 23. 5. 1218.00
.04 .00 1.78 .00 .045 .035 .045 .000 1208.00  40.90
.004627 130. 130. 130. 2 15 0 .00 195.18 236.08

*SECNO 43.000

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

43.00 §.52 1214.52 1214.%2 .00 1216.55 2.03 .90 .33 1220.40
6700. 0.  6700. 0. 0. 586. 0. 25, 6. 1220.80
.05 00 11.43 .00 .045 .035 .045 .000 1208.00 239.13
.011556 136. 130. 130. 0 8 0 .00 146.64 385.77



07/29/90  12:53:50

SECNO  DEPTH  CWSEL  CRIWS
Q QLo8 QCH Qro8
TIME yLos VCH ~ VROB
SLOPE  XLOBL  XLCH XLOBR

CCRV=" .100 CEHV= 300
*SECNO 46.000

3265 DIVIDED FLOW

3307 HY CHANGED MORE THAN HVINS

46.00 7.85 1217.85 1216.50
§700. 0. 6572, 128.
.08 .00 1.10 2.0
.004120 300. 300. 300.

*SECNO 48.400
3301 HV CHANGED MORE THAN HVINS

48.40 5.75 1218.7% 1218.28
6700. 0. 6700. 0.
.06 .00 9.54 .00
.008255 240. 240, 240.

*SECNO 51.000
3301 HV CHANGED MORE THAN HVINS

5§1.00 §.57 1220.57 1217.26
6700. 0. 6700, 0.
.08 .00 3.92 .00
.000886 260. 260, 260.

*SECNO 54.000
54.00 5.84 1220.84 1219.74
§700. 0.  6700. 0.
.10 .00 5.96 .00
.003945 300. 300. 300.

WSELK
ALOB
KL
ITRIAL

.00

.045

00

.045

.00

.045

.00

.045

£G
ACH
XNCH
I0C

1218.62
825.
.035

5

1220.17
102.
.035

14

1220.81
1711,
.035

11

1221.39
1124,
.035

19

HY
AROB
XNR
ICONT

1
64.
.045

1.41

.045

.24

.045

.55

.045

HL
VoL
WIN
CORAR

1.94
30.
.000
.00

1.38
35.
.000
.00

.82
42.
.000
.00

.49
52.
.000
.00

PAGE 8

0LOSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN 3574

TOPWID ENDST

.13 1220.80
7. 1219.00
1210.00  232.59
288.29  552.30

.18 1221.00

8. 1222.00
1213.00  339.24
180.11  519.35

L1200 1226.00

0. 1225.00
121400 230.59
312.79  543.38

.08 1224.00

12, 1225.00
1215.00  59.48
334.57  384.06



07/29/%0

12:53:50

FORERIFOKKKK KKK KK KKK KK KKK KKK KKK KK KK KKK KKK Ak KKK KKK KK

HEC2 RELEASE DATED NOV 76 UPDATED MAY
01,02,03,04,05,06
50,51,52,53,54,55,56

ERROR CORR -
MODIFICATION -

[BM-PC-XT VERSION
FXRRHRRHRIIHRRRIRR KK RRKARIRIRRIRRRKKAKRK IR K

NOTE- ASTERISK (*) AT LEFT OF CROSS-GECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

SKUNK CREEK~IMPROVED BRI

SUMMARY PRINTOUT

SECNO

* 30.
X 30.

33.
3.

36

38

40.
40.

4
41

* 43.
* 43.

46.
45.

X 48,
48.

51
51

54.
54.

000
000

0ge
000

.000
36.

oo

.§00
38.

600

200
200

.500
.500

000
6oo

000
000

400
400

.000
.000

000
000

CWSEL

1208.
1206.

1212.
.00

1210

1212.
1210.

1214,
1212.

1214.
1213.

1215

1218
1214

1219.
.85

1217

1220.
1218.

1222.
1220.

1222.
1220.

12
77

19

99

97

58
87

91
12

.80
1213.

96

.2
.52

74

33

75

36
57

62
84

Q

11000.
6700.

11000.
§700.

11000.
§700.

11000.
§700.

11000.
6700.

11000.
§700.

11000.
.00

§700

11600.
§700.

11000.
§700.

11060.
§700.

11600.
§700.

00
00

00
00

co
00

00
00

0o
00

0o
00

00

00

00

00
00

00
00

00
00

QCH

11000.00
$700.00

10999.93
§700.00

11000.00
§700.00

11000.00
§700.00

11000.00
§700.00

11000.00
§700.00

11000.00
§700.00

10196.30
6571.81

10702.74
6700.00

11000.00
§700.00

11000.00
§700.00

1984

YCH

13.46
12.12

10.60
9.54

4.81
3.92

TOPHID

147.34
123.30

210.89
186.26

216.38
187.27

262.16
250.59

186.90
178.36

212.64
195.18

173.87
146.64

467.58
288.29

452.05 .

180.11

330.28
312.789

342.48
334.57

10K*S

103.67
111.583

26.83
29.07

52.27
13.98

29.45
32.89

50.10
54.95

42.25
46.27

108.39
115.56

31.64
41,20

16.54
82.55

9.77
8.86

25.20
39.45

THIS RUN EXECUTED 07/29/90

XECH1

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

XICE2

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

PAGE 10

12:56:15



07/29/90  12:53:50

SKUNK CREEK-IMPROVED BRI

SUMMARY PRINTOUT TABLE 100

SECNO EGLWC ELLC EGPRS ELTRD QPR

40.200 1216.40  1218.80 .00 122110 11000.00
40.200 1214.22 1218.80 .00 1221.10  6700.00

QWEIR

.00
.00

CLASS

1.00
1.00

H3

.33
.25

DEPTH

1.
5.

4
6

1
2

CWSEL

1214.91
1213.12

PAGE

1

VCH

9.80
8.43

£G

1216.4¢
1214.22



07/29/90

12:53:50

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION

SECNO=
SECNO=

SECNO=
SECNO=
SECNO=
SECNO=

SECNO=
SECNO=

30.000
30.009

43.000
43.000
43.000
43.000

48.400
48.400

PROFILE= 1
PROFILE= 2

PROFILE= 1
PROFILE= 1
PROFILE= 2
PROFILE= 2

PROFILE= 1
PROFILE= 1

CRITICAL DEPTH ASSUMED
CRITICAL DEPTH ASSUMED

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

PAGE

12



07/28/90  00:43:56

KERRKIR KKK KKK KK KKK AR KKICKKRKKKKKKK AR KKK KKIKKF KKK

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56

[8M-PC-XT VERSION
FHRRREX KOOI KRR KSR RARIIRHRKKRIARIIKK KK

¢
T1  BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS FILE: SKUNK2.DAT
T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD SRIDGE
T3 SKUNK CREEK-IMPROVED BRIDGE OPENING CONDITION  Subcritical Flow
J1 ICHECK  INQ NINV IDIR STRT METRIC  HVINS
0. 3. 0. 0. -1.000000 .00 .0
J2 NPROF IPLOT PRFVS XSECY XSECH FN ALLDC
1.000 .000  -1.000 .000 .000 000 -1.000
J3 VARIABLE CODES FOR SUMMARY PRINTOUT
38.000 1.000  43.000  14.000 8.000  26.000 4.000
100.000 .000 .000 .000 .00 .000 .000
NC .045 045 .035 .100 .300 .000
Q7 2.000 6800.000 13000.000 .000 .000 000
CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION
X1 30.000 §.000  340.000 560.000 350.000 240.000
GR 1217.100 .000  1217.800 190.000  1217.000 340.000
GR 1212.000  550.000 1218.000 §30.000  1216.000 §80.000
X1 33.000 §.000  240.000 455.000 31,000 253.000
GR  1217.000 000 1217.000 180.000  1213.000 240.000
GR 1203.000  380.000 1204.000 430.000  1212.000 455.000
X1 36.000 8.000 50.000 312.000 300.000 300.000
GR  1216.000 .000  1218.000 50.000  1210.000 110.000
GR 1217.000  312.000 1219.100 430.000  1219.000 460.000
OOWNSTREAM SIDE OF BELL RD. BRIDGE
X1 38.600 14.000  140.000 530.000 260.000 260.000
GR 1219.000 .000  1216.000 140.000  1208.500 190.000
GR  1207.500  387.000  1208.500 358.000  1208.500 457.000
GR  1210.000  500.000 1211.000 510.000  1218.000 530.000

3/2o/a

THIS RUN EXECUTED Geaisemms

&we—‘- (5000 f5

Q WSEL FQ
0. 1208.000 .000
1B CHNIM ITRACE
.000 .000 .000
5.000 67.000  68.000
.000 .000 .000
.000 .000 .000
.000 .600 .600
300.000 .000 .000
1200.000 450.000  1200.000
.000 .000 .000
300.000 .000 .000
1205.000 300.000  1203.000
1213.500 470.000 .000
300.000 .000 .000
1206.000 195.000  1206.000
.000 .000 .000
260.000 707 .000
1208.500 256.500  1207.500
1209.000 470.000  1210.000
1218.100 §00.000 .000

00:44:09

.000
.000

.000

490.

000

.000

.000

360.

oo

.000

.000

290.

000

.000

.000

258.
478,

oo
000

.000



' 07/28/90  00:43:56

S8

X1
X2
X3
87
87
87

X1
GR
GR

X1
GR
GR

NC
X1
eR
GR

X1
GR
GR
GR

X1
GR
GR

X1
GR
GR
GR
EJ

.900

1.

560

2.600

UPSTREAM SIDE OF BELL RD. BRIDGE

SPECIAL BRIDGE ROUTINE USED

.o00

174.000

CONCRETE CHANNEL BOTTOM LINING THROUGH BRIDGE
000
.000
.000
.000

40.200
.000
10.000
8.000
191.000
1226.400

41.500
1218.000
1208.000

43.000
1218.000
1208.000

.000
46.000
1220.500
1210.000

48.400
1221.000
1214.000
1223.000

51.000
1223.000
1217.000

54.000
1225.000
1215.000
1225.000

.000

1218,
1218.

10.

600
000

oo

.000

205.

0c0

.0g0

.000

360.

000

.000

.000

.000

380.

12.

coo

000

.000

380.
570

000

.000

.000

.000

§30.

000

.000

.000

180.
420.

000
000

.000

.000
1.000
.000
1219.600
1218.,800
§00.000

.000
1211.000
1209.000

160.000
1217.000
1210.000

.035
200.000
1219.000
1210.000

320.000
1220.200
1214.000
1224.300

210.000
1223.000
1225.000

50.000
1224.000
1217.400
1224.000

.000

1218

1219
456
1220

243
85
208

400.
140.
375,

460.

145

395.

550.
g5.
410.

720

560.
140.
560.

400.

50.
210.
560.

.000
.800
.000
.000
.000
.400

.000
.000
.000

000
0o
000

100
0co
.000
000

000
000
000
.000

000
000
000

000
000
000
oo
.000

160.000
1221.100
.00
146.000
1220.400
1220.000

130.000
1216.000
1210.000

130.000
1220.400
1220.500

.300
300.000
1220.800
1219.000

240.000
1220.000
1213.000

.000

260.000
1224.000
1225.700

300.000
1219.000
1218.000

.000
.000

27.

160.

000

00

.000
.000

1218.
1218,

600
800

.00

130.
100.
215,

130.
160.
400.

000
000
000

000
000
000

.000

300.
200.
450.

240.
180.
430,

000
0o
000

600
il
coo

.000

260.
210.
170.

300.
65.
300.

¢oo
000
0go0

000
000
600

.000
.000

1704.

160.

.

1216.
437.

130.

1208.
1211,

130

000

000
000
000
000
000
000

0co
000
000

.000
1210.

i)

.000

.000

300.
1214.
1218.

240.
1219,
1213.

000
000
Goo

000
600
goo

.000

260.
1214

000

.000

.000

300.

1219.
1218.

000
000
000

.000
.000

2.000

107
1.330
.000
190.000
1220.400
.000

.0o0
104.000
232.000

.000
300.000
.000

.000
.000
275.000
520.000

000
280.000
465.000

.000

000
270.000
.000

.000
100.000
396.000

.000

.00

1207.500

.000
707
.000
1219.500
1208.000
.000

.000
1208.000
1219.000

.000
1208.000
.000

.000
.000
1214.000
1220.000

.000
1221.000
1222.000

.000

.000
1214.000
.000

.000
1215.000
1225.000

.000

.000

PAGE

1207.500

000
.000
.000
1212.000
530.0¢0
.000

.000
155.000
243.000

.000
350.000
.000

.000
.000
330.000
580.000

.000
320.000
550.000

.000

.000
430.000
.000

.000
160.000
400.000

.000

.000

2



07/28/90  00:43:56
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG
Q QLo8 QCH QROB ALOB ACH
TIME vLo8 YCH VROB XNL XNCH
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC
*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV= .100 CEHV= .300
*SECNO 30.000
3720 CRITICAL DEPTH ASSUMED
CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION

30.00 9.47 1209.47 1209.47 1208.00 1212.50
13000. 0. 13000. 0. 0. 931.
.00 .00 13.95 .00 .045 .035
.010167 350. 300. 240. 0 10
*SECNG 33.000
3301 HV CHANGED MORE THAN HVINS
33.00  10.04 1213.04 1210.08 .00 1214.08
13000. 0. 12844 5. 0. 1588,
.01 .02 8.18 1.09 .045 .035
.002606 n. 300. 253. 2 15
*SECNO 36.000
36.00 .79 1213.79 1212.32 00 1215.24
13000. g.  13000. 0. 0. 1347,
.02 .00 9.65 .00 045 .035
004791 300. 300. 300. 3 14
*SECNO 38.600
3301 HV CHANGED MORE THAN HVINS
DOWNSTREAM SIDE OF BELL RD. BRIDGE
38.680 7.82 1215.32 1212.99 .00 1216.23
13000. 0. 13000, 0. 0. 1688,
.03 .00 7.66 .00 045 035
.002810 260. 260. 260. 2 13

Y
AROB
ANR
ICONT

3.03

.045

1.08

.045

1.45

.045

9

.045
0

HL 0L0SS
VoL TWA
WTN ELMIN
CORAR  TOPWID

BANK ELEV
LEFT/RIGHT
SSTA
ENDST

.00 .00
g. 0.
.000 1200.00
.00 156.56

1217.00
1212.00
388.70
545.26

1213.00
1212.00
239.37
465.42

1.38 .20
9. 1.
.000 1203.00
.00 226.05

1.04 12
18. 3.
.000 1206.00
.00 224.00

1218.00
1217.00

81.58

305.58

.94 .05
28. 4,
.000 1207.50
.00 267.13

1216.00
1218.00
162.17
368.30




07/28/90  00:43:56 PAGE
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HY HL 0LOSS  BANK ELEV
0 QLO8  QCH QROB  ALOB  ACH AROB  VOL TWA  LEET/RIGHT

TIME vLOB VCH VROB XNL XNCH XNR WTN ELMIN 35TA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IBC [CONT ~ CORAR  TOPWID ENDST

SPECIAL BRIDGE

S8 XK XKOR COFQ RDLEN BWC BHP BAREA 8s ELCHU ELCHD
.90 1.56 2.60 .00 174.00 27.00  1704.00 2.00 1207.50 1207.50

*SECNO 40.200
3301 HV CHANGED MORE THAN HVINS
CLASS A LOW FLOW

3420 8RIDGE W.S.=  1214.07 BRIDGE VELOCITY=, 12.36 CALCULATED CHANNEL AREA=, 1052.

EGPRS EGLWC H3 QWEIR QLOW BAREA  TRAPEIOID ELLC ELTRD
AREA
.00 1217.31 .36 0. 13000. 1704. 1916, 1218.80  1221.10

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1216.00 ELREA= 1218.00

UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDSE ROUTINE USED
CONCRETE CHANNEL BOTTOM LINING THROUGH BRIDGE

40.20 8.17 1215.87 .00 00 1217.31 1.64 1.08 .00 1216.00
13000. 0. 13000. 0. 0. 1266. 0. 33. 5. 1218.00
.03 .00 10.27 .00 .000 .035 .000 .000 1207.50  71.07
.004814 ~ 160, 160. 160. 0 0 0 .00 180.53  2671.80

*3ECNO 41.500

41.50 8.59 1216.59 1214.72 00 1217.91 1.32 .57 .03 1219.00
13000. 0. 13000. 0. 0.  1410. 0. 3. 6. 1219.00
.08 .00 .22 .00 045 .035 .045 .000 1208.00  18.56
.004025 130. 130. 130. 3 0 .00 220.13  239.69

*SECNO 43.000
3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

43.00 8.84 1216.84 1216.84 .00 1219.64 2.80 .81 .44 1220.40
13000. 0. 13000. 0. 0. 968. 0. 41. 6. 1220.50
.04 00 13.43 .00 .045 .035 .045 .000 1208.00 207.95
011013 130. 130. 130. 0 8 0 .00 183.34  391.28



07/28/90  00:43:56
SECNO  DEPTH  CWSEL  CRIWS
Q QLos QCH QRO8
TIME vLo8 VCH VRO
SLOPE  XLOBL  XLCH XLOBR
CCHv=" ,100 CEHV=  .300

*SECNO 46.000

3265 DIVIDED FLOW

3280 CROSS SECTION 46.00 EXTENDED

3301 HV CHANGED MORE THAN HVINS

46.00  10.53 1220.53 1218.56
13000. 215, 1871, 1214,
.05 1.45 1.37 3.39
002714 300. 300. 300.

*GECNG 48.400

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

48.40 7.99 1220.99 1220.99
13000. 937.  12063. 0.
.08 2.95  10.50 .00
.006792 240, 240. 240,

*SECNO 51.000

3307 HV CHANGED MORE THAN HVINS

51.00 8.85 1222.85 1218.73
13000. 0. 13000. 0.
.07 .00 5.31 .00
.001108 260, 260. 260.
*GECNG 54.000

54.00 8.14 1223.14 1221.05
13000. 0. 13000. 0.
.08 .00 .81 .00
.002555 300. 300. 300.

WSELK
ALOB
XNL
[TRIAL

£G
ACH
XNCH
IDC

.53 FEET

.00
148.
.045

2

.00
318.
.045

.00

.045

.00

.045
2

1221.29
1570.
.035

8

1222.58
1149.
.035

18

1223.28
2448,
.035

14

1223.86
1908.
.035

19

HV
AROB
XNR
ICONT

1
358.
.045

0

1.60

.045

.44

.045

.12

.045
9

PAGE

HL 0L0Ss
VoL TWA
WIN ELMIN
CORAR  TOPWID

BANK ELEV
LEFT/RIGHT
SSTA
ENDST

1.45 .20
51. 8. 1219.00
.000 1210.00 .00
.00 578.62 580.00

1220.80

.98 .25
§1. 12.
.000 1213.00
.00 538.66

1221.00
1222.00

1.36

540.42

.58 A2
13. 18,
000 1214.00
00 335.00

1224.00
1225.00
216.92
851.82

.49 .08
88. 17,
000 1215.00
.00 344.80

1224.00
1225.00

52.55

397.36
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HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06
MODIFICATION - 50,51,52,53,54,55,56

IBM-PC-XT VERSION
KRRKARRRRIKRIRKEERRIIRIRRRKIRIKRIHKIAKRIAARIRKAKRK

T BELL ROAD IMPROVEMENTS, SKUNK CREEK ANALYSIS

T2 1000 FT. DOWNSTREAM TO 1400 FT. UPSTREAM OF BELL ROAD BRIDGE

13 SKUNK CREEX-IMPROVED BRIDGE OPENING CONDITION
J1 ICHECK  INQ NINV IDIR STRT

0. 2. 0. 0. -1.000000
J2  NPROF IPLOT PRFVS XSECV XSECH

15.000 .000  -1.000 .000 .000

Suberitical Flow

METRIC

FN

.00

.80

HVINS

0

ALLDC

-1.000

Q

I8W

0.

.000

THIS RUN EXECUTED 07/28/90

WSEL

1208.00

CHNIM

0

.000

FQ
.000
[TRACE

.000

00:45:28



07/28/90  00:43:58
SECNG  DEPTH  CWSEL  CRIWS  WSELK  E6
Q QLo8 QCH Qro8 ALOB ACH
TIME yLo8 VCH VRO8 ANL XNCH
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC
*PROF 2

CRITICAL DEPTH 7O BE CALCULATED AT ALL CROSS SECTIONS

CCHV= 100 CEHV= .300
*SECNO 30.000
3720 CRITICAL DEPTH ASSUMED
CRITICAL DEPTH OCCURS AT CHANNEL CONTRACTION

30.00 6.82 1206.82 1206.82 1208.00 1209.12

§800. 0.  6800. 0. 0. 559.

.00 .00 12.18 .00 .045 .035

.011138 350. 300. 240. 0 14
*GECNO 33.000

3307 HV CHANGED MORE THAN HVINS

33.00 7.06 1210.06 1207.94 .00 1210.80

6800. 0. 6800. g. 0. 986.

.01 .00 §.89 .00 .045 .035

.002897 mn. 300. 253, 2 19
*SECNO 36.000

36.00 §.03 1211.03 1210.43 00 1212.26

6800. 0. 6800. 0. 0. 764.

.02 .20 8.90 RilY 045 .038

007312 300. 300. 300. 3 14
*SECNO 38.500

3301 HV CHANGED MORE THAN HVINS
DOWNSTREAM SIDE OF BELL RD. BRIDGE

38.60 5.41 1212.91 1211.39 .00 1213.54

6800. 0.  6800. 0. 0. 107,

.03 .00 6.35 .00 .045 .035

.003263 260. 260. 260. 2 15

HV
AROB
ANR
ICONT

2.30

.045

18

.045

1.23

045

.63

.045

HL
VoL
WTN
CORAR

.00

.000
.00

1.52

.000
.00

1.31
1.
.000
.00

1.22

17.
.000
.00

0LOSS
TWA
ELMIN
TOPWID

.00

0.
1200.00
123.93

18

1.
1203.00
186.89

15

2.
1206.00
197.76

.06

4.
1207.50
250.87

PAGE

BANK ELEV

LEFT/RIGHT

35TA
ENDST

1217.00
1212.00
405.86
529.79

1213.00
1212.00
262.05
448.34

1218.00
1217.00
102.30
300.05

1216.00
1218.00
113.55
364.42



07/28/90  00:43:56 PAGE
SECNO  DEPTH  CWSEL  CRIWS  WSELK  EG HY HL 0LOSS  BANK ELEV
Q QLO8  GCH QROB  ALOB  ACH AROB  VOL THA  LEFT/RIGHT

TIME viLos VCH VROB XNL XNCH R WTN ELMIN SSTA
SLOPE  XLOBL  XLCH XLOBR  ITRIAL IDC ICONT  CORAR  TOPWID ENOST

SPECIAL BRIDGE

38 XK XKOR COFQ ROLEN BiC Bwp BAREA 38 ELCHY ELCHD
.90 1.56 2.80 .00 174.00 27.00 1704.00 2.00  1207.50  1207.50

*SECNO 40.200
CLASS A LOW FLOW

3420 BRIDGE W.3.=  1212.35 BRIDGE VELOCITY=, 8.95 CALCULATED CHANNEL AREA=, 758.

EGPRS EGLWC H3 QWEIR QLOW BAREA  TRAPEIOID ELLC ELTRD
AREA
.00 1214.28 .25 0. §800. 1704, 1916. 1218.80  1221.10

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 1216.00 ELREA= 1218.00

UPSTREAM SIDE OF BELL RD. BRIDGE
SPECIAL BRIDGE ROUTINE USED
CONCRETE CHANNEL BOTTOM LINING THROUGH BRIDGE

40.20 5.66 1213.16 .00 .00 1214.28 .12 .14 .00 1216.00
§800. 0. 6800, 0. 0. 802. C. 0. 5. 1218.00
.04 .00 8.48 .00 .000 .035 .000 .000 1207.50  79.44.
.005486 160. 160. 160, 0 ¢ 0 .00 178.57  258.0%

*SECNO 41.500

41.50 §.01 1214.01 1212.77 .00 1214.95 .94 .65 .02 1219.00
§800. 0.  6800. 0. 0. 874. 0. 23. 5. 1219.00

.04 .00 7.78 .00 .045 .035 .045 000 1208.00  40.52

.004617 130. 130. 130. 2 15 0 .00 195.62 236.14

*SECNO 43.000

3301 HY CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

43.00 6.57 1214.57 1214.57 .00 1216.61 2.04 .90 .33 1220.40
6800. 0.  6800. 0. 0. 593. 0. 25. 6. 1220.50
.05 .00 11.47 .00 .045 .035 .045 .000 1208.00 238.49
011523 130. 130. 130. 0 8 0 .00 147.39  385.88



I 07/28/90  00:43:56

CCHV= .100 CEHV= .300
*SECNO 46.000

3265 DIVIDED FLOW
3301 HV CHANGED MORE THAN HVINS

5800. 0. 6663,
.08 .00 1.12
.004097 300. 300.
*SECNO 48.400
3301 HV CHANGED MORE THAN HVINS
6800. 0.  6800.
.06 .00 9.58
.008275 240. 240.
*SECNO 51.000
3301 HV CHANGED MORE THAN HVINS
§800. 0. 6800.
.08 .00 3.9¢4
.000847 260. 260.
*SECNG 54.000
§800. 0.  6800.

.10 .00 5.96
.003869 300. 300.

SECNO  DEPTH  CWSEL  CRIWS
Q QOB QCH QRO8
TIME  VLOB  VCH VROB
SLOPE  XLOBL  XLCH  XLOBR

46.00 7.89 1217.89 1216.54

137.

2.04
300.

48.40 5.79 1218.79 1218.32

0.
.00
240.

§1.00 §.62 1220.62 1217.29

0.
.00
260.

54.00 5.89 1220.89 1219.77

0.
.00
300.

WSELK
ALOB
XNL
[TRIAL

.00

.045

.00

.045

.00

.045

.00

.045

EG
ACH
XNCH
I0C

1218.87
938.
.035

5

1220.22
108.
.035

14

1220.86
1721.
.035

A

1221.44
1140.
.035

18

HV
AROB
ANR
ICONT

.
67.
.045

1.43

.045

i

.045

.55

.045
0

HL
VoL
WTN
CORAR

1.93
0.
.000
.00

1.36
35.
.000
.00

.52
42,
.000
.00

.49
52.
.000
.00

PAGE

0LOSS  BANK ELEV
TWA  LEFT/RIGHT
ELMIN SSTA

TOPWID ENDST

13 1220.80
1. 1219.00
1210.00  232.04
291.02 553.16

2200 1221.00

8. 1222.00
1213.00  338.92
180.78  519.71

12 1224.00

18, 1225.00
1214.00 230.28
313.29  543.57

.08 1224.00
12, 1225.00
1215.00  59.33
334.80 394.13
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00:43:56

FROORRAHRXKIKRRIRIRRKIRERRIRRKKRRRKKEHRIRKK
HEC2 RELEASE DATED NOV 76 UPDATED MAY

ERROR CORR -
MODIFICATION -

01,02,03,04,05,06
50,51,52,53,54,585,56

IBM-PC-XT VERSION
KRR KRR ORKRR R KRR KRR R KKK

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

SKUNK CREEK-IMPROVED BRI

SUMMARY PRINTOUT

SECNO

* 30.
* 30.

33.
33.

36

36.

38.
38.

40.
40.

41,

41

* 43.
X 43.

46
46

* 48
48

51
51

| 54
54

000
000

coo
000

.000
000

600
500

200
200

500
.500

000
060

.000
.000

400
.400

.000
.000

.000
.000

CWSEL

1208.
1208.

1213.
1210.

1213,
.03

1211

1215
1212

1215.
1213.

1216.
.01

1214

1218.
1214,

1220.
.89

1217

1220.
1218.

1222,
1220.

1223.
1220.

47
82

04
06

79

.32
91

§7
16

59

84

57

53

98

79

85
82

14
89

Q

13000.
5800.

13000.
§800.

13000.
.00

6800

13000.
§800.

13000.
5800.

13000.
6800.

13000.
5800.

13000.
§800.

13000.
6800.

13000.
6800.

13000.
6800.

00
00

00
00

00

00

00

0o
00

ol
00

00
0o

00
00

00
00

00
00

0o
00

1984

QCH

13000.
§800.

12994,
6800.

13000

6800.

130060.
6800.

13000.
§800.

13000

§800.

13000.
§800.

11571

6662.

12062.
5800.

13000.
§800.

13060.
- §800.

00
0c

10
00

.00
i

00
00

00
0o

.00
00

00
00

21
90

50
00

00
00

00
co

7.82
5.41

8.85
§.62

VCH

13.96
12.16

8.18
5.89

10.50
9.59

§.31
3.94

TOPWID

156.
123.

226.
186.

224.
197.

267

180.
178.

220,
195,

183.
147,

578.
.02

291

538.
180.

335.
313.

344,
334.

56
93

05
89

00
16

.13
250.

87

53
57

13
§2

34
39

62

66

79

00
29

80
80

10K*3

101.
111,

26.
28,

47.
13.

28,
32,

48,
54.

40.
4§,

110.
115.

27.
40.

87.
82.

"
8.

26.
38

87
38

06
97

91
12

10
53

14
86

25
17

13
23

14
87

82
75

.08

87

55

.59

THIS RUN EXECUTED 07/28/90

XECH1

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

XICE2

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

PAGE 10

00:46:34
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SKUNK CREEK-IMPROVED BRI

SUMMARY PRINTOUT TABLE 100

SECNO EGLWC ELLC EGPRS ELTRD QPR

40.200 1217.31  1218.80 .00 1221.10 13000.00
40.200 1214.28 1218.80 .00 1221.10  6800.00

QWEIR

.00
.00

CLASS

1.00
1.00

H3

.36
.25

DEPTH

8.17
5.66

CWSEL

1215.67
1213.16

PAGE

"

YCH

10.27
8.48

£G

1217.31
1214.28
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SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION
CAUTION

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION

SECNO=
SECNQ=

SECNO=
SECNO=
SECNO=
SECNO=

SECNO=
SECNO=

30.000
30.000

43.000
43.000
43.000
43.000

48.400
48.400

PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=

—

[ 22 S e e

CRITICAL DEPTH ASSUMED
CRITICAL DEPTH ASSUMED

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY
CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

PAGE

12
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APPENDIX 8
BRIDGE SCOUR COMPUTATIONS AND SOILS REPORT EXCERPTS
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Y2 = ¥1 Average scour depth

. Ts =
Where y1 = average depth in the main channel
Y2 = average depth in the contracted section
Wi = Width of the main channel
W2 = Width of the contracted section
Q: = flow in the contracted section
Q¢ = flow in main channel
n: = Manning n for contracted section
ni = Manning n for main channel
e = transport factor from the following
Vie/w e A B Mode of
Bed Material Transport
<0.5 0.25 0.59 0.066 mostly contact load
1.0 1.0 .64 021 some suspended bed material
>2.0 2.25 .63 .037 mostly suspended bed material

= ng;S;, shear velocity

w = fall velocity of Dso of bed material

g = gravity constant, 32.2

S = slope, energy grade line main channel

V= 9555t ( HEC-T_K-see 4.50)
o= 229,26 $¢

L‘)z: ’q’.‘?? &

Gt = Qe = 12000

Wz, = 0,035

€=2.75

\Vz \/1( /m) &((2;7?:‘)

6(zre. %)

.45 (3r2:25)
%5 (%) 7 QuC M Trofy

Ya - 10.90 £ Cho: BFL L1500
Es = YoV = 10.50-955 <255



A’ ba‘[’%w’!’ S(W/ ( /45)

U%C F#WA' Eﬁéumg‘l‘m« 6/ - LZU %61(/

0.40 O.%2%
/f/" a}l{cof (S

W2 (%)

Yo = eau»sl,lw\ scoor depthy (££)
Yz 'uj)sxﬁf/@,m (Q@f)fﬂ\ of qa{o’w (&)
& = abotwet ad @wak@% forg Tl (£€)

Fre U/Jeiﬁ(/w %‘"}‘ow@e Pombe

Vi= §49Lt  (Hec-rm x-seto. 40.20)
Q=g

= \/ . 10.€0 -
Fr="\) Vﬁ /Vaz.zxmq J.6%
. 0. o \ 6.3%
’Yﬁ/ﬁc/q = Z,/{(%%) (o,w)

Vs /8.45< (.80

>/5‘/,X«’)ng‘(q =[S, zflé

Tofu| Abobret Sccor ()

Toche +Co = 153+ 1,25 (6.55 & Den (CAE- ife
| Cyrp P Sz,




FZGV’ f5Ccu/ (7%:1

. Type of pier Ki
Circular cylinder 1.0
Round nose pier 1.0
ce Square nose 1.1
Sharp nose 0.9
Group of cylinders 1.0

U’?C F#WA' jﬂrl‘f’hm pfmefoguref, %uﬂé;m 12 - C(N,,j

0.33
vys/a = 1.8 K1 K: (y1/a) (12)
{ys/a) Maximum = 2.3 (13)
Where ¥s = scour depth

a = pier width

K1 = Correction for pier shape

K2 = Correction for flow angle of

attack to pier
y1 = depth of flow upstream of the
pier

Chang found that the maximum scour depths are less than 2.3
times the ©pier width Eguation 13, regardless of the flow
condition, sediment size and ratio of flow depth to pier width.

5.2 Correction for pier shape K:.

§.3 Correction for angle of attack of the flow K:.
The value of K: for skewed flow direction depends on
the skew angle, length 1 and width a of the pier. Values of K:
are given in the following tablu:
LoLte.

Angle of skew 2Waz=4a 2/a =8 2/a =12
In degrees

g 1.0
15 . 1.5
30 2.0
45 2.3
90 2.5

Y§/5 = Lo X[0XILD (g,%/37 0.%7%

Vo = 2x2.25 =09t -T2

| L D Ome ety
Tota | Prov Scoud t‘g@iﬂa [T‘D &4/:\? 1 5/{0/:7

T=RB+C - 6F+128 - 605§t
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Scale:

1" = 100'

Skunk Creek

X/

Z.

/ P
Bell Road //////// Existing Skunk Creek Bridge Z//////, Bell Road
v

Skunk Creek

LEGEND

'{i}' Location of test boring

E’ Location of surface grade
samples

SITE PLAN 2: , Skunk Creek Bridde site plan
PROJECT NO: - 89-0277B

- THOMAS-HARTIG & ASSOCIATES, INC.
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REPORT ON LABORATORY TESTS .

SAMPLE: Date _"Pr1 1989

Source Noted below

Type Grab sample

Material Skunk Creek channel samples

Sampled By TH/Spadola
TESTED: Sieve Analysis and Atterberg Limits

RESULTS:
Sieve Size - Accum. % Passing

Sample LL P 200 | 100 50 30 16 8 4 3/4" 1 1" 2" 3"
A; 0 - 3' NP | 6 8 13 22 132 |41 50} 73 |78 |93 100
By 0 - 3 NP | 4 6 10 20 | 35 | 46 53| 68 [74 {96 100
c; 0 - 3 NP {7 9 12 21 | 36 | 57 76| 92 193 |97 100
D; 0 - 3 NP | 4 6 10 18 | 29 | 44 58| 8 |91 |100
E; 0 - 3 NP |5 7.111 19 | 31 | 43 51 74 |81 |98 100
F; 0 - 3 NP | 6 8 |11 | 13 }16 {19 | 23| 62 {74 |92 | 100

NP = Non-plastic

* Unified Soil Classification

Project No. 89-0277B
THoMAS-HARTIG & AssOCIATES, Inc.




THOMAS-HARTIG & ASSOCIATES, INC.

TOM W. THOMAS, P.E. « HARRY E. HARTIG, P.E.
Geotechnical, Materials Testing, and Environmental Consultants
7031 West Qakland Street + Chandler, Arizona 85226

$

James R. Morrow . Frank M. Guerra, PE.
John P. Boyd, PE. Glen K. Copeland, PE. Steven A. Haire, PE.
Charles H. Atkinson, P.E. James. M. Willson, PE. Kenneth L. Ricker, PE,
Donohue & Associates, Inc. -Royden 14 August 1989

3055 West Indian School Road
Phoenix, Arizona 85017

Attention: Dick Moseke

Project: Geotechnical Services Project No. 89-02778
Skunk Creeek Bridge Addition and
Separation Structures, Bell Road.
Bell Road (Quter Loop Highway to 67th Avenue)
Maricopa County Highway Department
Project No. 89-02778
Glendale, Arizona

This report presents the results of the geotechnical engineering services for
Skunk Creek Bridge Addition and Separation Structures at Bell Road from CQuter Loop
Highway to 67th Avenue, Glendale, Arizona. The services are performed in
accordance with "Scope of Services for Design of Highway Improvement Projects,
Bell Road-Grand Avenue to Scottsdale Road, MCHD Project No. 68546-Quter Loop
Highway to 67th Avenue," prepared by Donohue & Associates, Inc.-Royden.

The recommendations presented in this report are based upon the projedt
information received and described within the report. This firm should be
contacted for review if the design conditions are changed substantially.

If requested, we will be available to review project plans and specifications
relative to compliance to the intent of this report.

Respectfully submitted,

THOMAS-HARTIG TES, INC.

TIREN

. 2 (‘(\\d\re\\a: b

J g}f/ (7 / }\‘&zz;—/p

I

/90
Copies to: Addressee (6)

Chandlor Phano (ANDY GAT.TTAD Fav (AN QAN.NARY o Woet Phaenix Phane (602) 437-.5450



APPENDIX 9 |
BRIDGE MODIFICATION DETAILS
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e NOTEs USE I/ 2 " PREFORMED JOINT FILLER

BETWEEN CHANNEL LINING AND ABUTMENTS,

PIERS, OR WING WALLS.

. %1 SLOPE
3°LY. 413, €5°LT. 65°'LT.  +38, 68'LT. 42, 65"
CONSTRUCT 6" CHANNEL & SLOPE LINING WITH LEY, 1208.5 ELEV] 1208.5 ELEV. 1207.5 ELEV. 1207. ELEV: 1208.5
WELDED WIRE FABRIC REINFORCEMENT [ 780 $Y) Al {r. e
- . . E B R | v. 5 = .()%- . C.‘-I . - - v . E.LEV. l 5
sgcoted) R/~ — e = =

VRS R ) .
-—4"G_ ey be Rel

.

s +14 'RT, +21, S5'RT.

94, S5°'RT,
21207.5 ELEV. 1208.5 ELEV.

ELEV. 1208.5 EL

ELEV. 1207.5

ELEV. 1208.5

BOTTOM OF INCLINED
CUT-OFF WALL Coniours Shown are
EL 1195.5 Finished Grodes

—~—

GRADING PLAN
o EXST. PIERS
ELEv. 1208.5 7 /-—S' CONC. W/0. W, FABRIC ELEV, 1207.5 \ ELEV. 1208.% —\

CROSS-SECTION A-A
ELEV. 1207.5 28 ELEv. 1208.5

6" CONC. W/w.W. FABRIC
—\ /4 6" CONC.

<

<
e i —— — — —

CROSS-SECTION B-B

Ww/w. W, FABRIC
NEW 12" WATER

LINING (6"~

37, S5'RT.
ELE

TIE 6' CUT-OFF WALL INTO

SLOPE LINING CUT-OFF WALL

. A
KK
-
CROSS-SECTION C-C
LIMITS OF CONSTRUCTION f
ELEV. 1207.5

CROSS-SECTION D-D

o

CROSS-SECTION E-E

A
A
Ja\
A

BELL ROAD IMPROVEMENTS

OUTER LOOP TO 67TH AVE.

SKUNK CREEK CRADING
AND DRAINAGE PLAN
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GENERAL NOTES: - sermeresne
L) Wt fobivm Setvnd rand
- : . Construction - Uniform Standard Specificatlons for Public Works oyl
Construction by the Marlicopa Assoclation of Governments, 1979 Floar 42,79 1140
Editlon and revislons to date. o
Design Speclflcations - The Standard Speclflcatlons for Highway Illg o~
Bridges. 13th Edit+lon, 1983, as addpted by the Amerlcan adr ©
Assoclation of State Hwy. & Transporfaﬂon Officlals (AASHTO) TS
and afsl ar?dended by The 1984, 198 1986, 1987 and 1988 Interim <I.IJ S
| Specifications. ; nz ég
Loading: | - L0
Live load = 85 bs/sqft _ mZ<g
1 e
Reinforcing steel shall conform to ASTM Speclflcations A615. Bar J 5.—
Cst. € Sldewalk /_,u' Bell Road _ .-Cst. € Sldewalk ilzesI ;6 dand %mal(ljer 4shall be dgslgged as firade _?0 bul'l' may bg i c\‘gg
Ve urnished as Grade 40 or Grade 60. Bar sizes *T or larger sha Now
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