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SOUTH MOUNTAIN FREEWAY
SEGMENT I
TECHNICAL APPENDIX



SEGMENT I
PRECIPITATION CALCULATIONS



Job No.

No.

Computation

|Pros‘ect 00|78 042 044 S MMty Fraeway ‘Compured £

R

.Date é/za/ ‘//’L

ISubject ﬁ*‘(( = IChecked

‘ Date

~Task \Sheet

lof

(0Oyr thor = 2 4o ///Um Tbbfe /)
100 qr-2F hr - .00 " / " )
» 2/ =
190 - ~lhr 2 0474 ¢ 0,755 /;4/4/ s T > Fret en 5./
Zyr- [hr. 200/ + 942 ( /'Z%u’é}" = 987

SOu-Ir = Z.20° S tpr-trtgr =~ Zo0”
(&) (14-)
Dyr-2h = .34/ (3.00) + r55(Z30) = Z.54"

O~ 2, = 341 (35.40)r ws57(208) = 243"
Soyr- She 7 LA (Z00) + I (230) = Z.70"
Coyr-32hr T 55 /3, $0) # A3y [ove = 309 %

(24 hr) (zdbr whr)

Sour-12hr - 2,65 - 5/ (2555-300) = 220"

V

2
/00 yr - |2 hr= doo -~ 1 (doo-z4o0) =349
Jhy
Dgp-Smm = 29 (236) 7 Ou7*
EPGr /S mm T 57 (230) 317
[0oyr-Smm = .29 (248) = 0.782"
[0l 7~ )5 wn 7 57 (2.02) - ) 587

1

j/{m/f)/{/z7

Soyr 108 o & qr

S e o.v7” 0.78" 0.4t

/5 mn g™ /63" 0,72

/ hr 7.%0" 2,u8" w0

z by z2.54" z.92" 437

3 hr 2. 70 z 07" /188"
b hr 200" 3.40" 2./0"
/12 hr s’ 209" 225
24 hr. 358" 400" 700"

.
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ADDENDUM to "HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA'" April 1975

Steps to be used to determine precipitation values for various dura-

tions and return periods.

STEP 1. From the precipitation maps in the manual '"Hydrologic
Design for Highway Drainage in Arizona', determine the precipi-
tation values for the 6 and 24 hour duration storms for return

periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values

in Table 1 in the column headed 'Map Values'

TABLE 1

Return Period

Precipitation Values (inches)

(Years) 6 hour duration 24 hour duration

Map Corrected Map Corrected
Value Value Value Value

2 L2 n, Ll N

5 1.7 /.75 z.2 z.25

10 2./ Z2./0 2.0 Z.b0

25 2.t 2,55 2= £./0

50 30 Z.o0 7. & 355

100 24 7,40 d.e 4. 00

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2)there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi-
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram ''Precipitation Depth versus

Return Period'
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SEGMENT I
SUBAREA PARAMETER SHEETS
(TIME OF CONCENTRATION CALCULATIONS)



Price Road Phase Il 00173 039 044 Computed £ Date 4/20 /72
Hydrology (South Mountain Freeway) Sheet / of
; Equations from TR-55
Subarea DA.= ./3 _sm.CN=_555 (see separate calc.)
Sheet Flow: Tt = 0.007(nL) /(P2)';so-'-¢ 2o hrs.

n=__.&5 =

L= zco ft.

P2 =1.55in.

Si= &ﬂ’ﬁ' ﬁ/ft
Concentrated Flow: Paved Unpaved v
Use Fig. 3.1, p.3-2 TR-55

s=_.opzz it L= )25
v= o 7 ft/sec

/

=1/3600v=_0.49 _hrs.

x
/D 2/ |
Channel Flow W p:

=149 J"/n = )&  ftsec

r=alp= Hssqrn (d gectim
2T e i H= 10
n= 03 rp=20

=1/3600v=_ 0,25 hrs.

TotalTc= 2. 20 hr.+ 049 hr.+_ L75 hr.=_[7¢4 hrs.

Tlag=06Tc=__ 074 hrs.

Subarea DA.= .0275 sm.CN=__8/ (see separate calc.)
S oA

Sheet Flow: Tt = OOO7(nL) /(P2) s=_0./0 hrs,
.ol

T £0  ft.
=355, /4%

o7 ft/ft

I N Il u

n
L
p
s
Concentrated Flow: Paved Unpaved o~
: Use Fig. 3.1, p.3-2 TR-55

L;jaoa 7 s = _00,15 ﬁ/ft

v=_0.8 ft/sec

=1/3600v= /o4 hrs.

Channel Flow: % %
V=149r"s*/n= ft/sec
r=alp=
s = ft/ft
n=
= /3600v = hrs.
TotalTc= ©0./0 hr.+ to4 hr.+ - hr.= / /4 hrs.

Tlag=06Tc=_0.p8  hrs.




Price Road Phase Il 00173 039 044 Computed _£Z Date 42//&

Hydrology (South Mountain Freeway) Sheet Z of
Equations from TR-55
Subarea DA. =_/75 sm. CN=_&5 (see separate calc.)
: 2.
Sheet Flow: Tt = 0.007( 9Pf %2 12 s,
n=_.2/
L= i ft.

P2=16&5in. /. v5
S= .o03 ft/ft

Concentrated Flow: Paved +~ Unpaved
Use Fig. 3.1, p.3-2 TR-55
Ltroo’ 2 s=_wZ fiit
v=_// _ ft/sec
=|/3600v = .45 hrs.

Channel Flow:

V=1.49 P& = ft/sec
['= a/p =
S = ft/ft
n=
= |/3600v = hrs.
TotalTc= ., /4 hr.+ . ¢5  hr.+ hr.=_ .77 hrs.

Tlag=06Tc= . 47 hrs. -

Subarea = g/ 7 _sm. CN=__&8/ (seeseparate calc.
Sheet Flow: Tt = 0. 007(nL) P2 <z & hrs.
n= - 00
=__ZRo 50 ft

P2 =4+55in./ >
s=__u3 ft/ft

Concentrated Flow: Paved Unpaved v~

Use Fig. 3.1, p.3-2 TR-55
. s=_.n3 ft/ft
2900 4 v=__ g2 fusec

=1/3600v= .92 hrs.

o~

Channel Flow:

V=149 r%s/"/n = ft/sec
r=ap=____
S = ft/ft
n=
= |/3600v = hrs.
Total Tc= ./ hr.+ .92 hr. + hr.= /45 hrs.

Tlag=06Tc=_pL ¢% hrs.



Price Road Phase |l 00173 039 044
Hydrology (South Mountain Freeway)

Computed £¢ Date
Sheet 2 of
Equations from TR-55

Subarea [op07 | DA.=_./44 _sm.CN= (see separate calc.)
Sheet Flow: Tt = 0.007(nL} /(Pz);s"f /2 hrs.
n=_.,o/
L=_ 20w ft.
P2=155in.7.¢s
s=_,o0d it
Concentrated Flow: Paved »~ Unpaved
Use Fig. 3.1, p.3-2 TR-55
é,./f}/dd'* s=_004 | fi/ft
- v=_,74 ft/sec
=1/3600v=_//8 hrs.
Channel F Iow
= 1.49 s/"/n = ft/sec
r =alp=
S= fi/ft
n=
= L/3600v = hrs.
TotalTc = ./2 hr.+ /,4 hr.+ 7 hr.=_/3/ hrs.
Tlag=06Tc=_¢079 hrs.-
Subarea )14 DA.= .472 _sm.CN= 443 (see separate calc.)
) o8
Sheet Flow: Tt = 0.007(nL) /(P2‘)";so= 0l hrs.
n=__.o//
L=__wo0  ft.
P2 = 1.55M.,,u5
S=__.003 ft/ft
Concentrated Flow: Paved Unpaved
Use Fig. 3.1, p.3-2 TR-55
L-cpow't S= ;&Z_ft/ﬂ
v=_,488 ft/sec
=1/3600v= /58 hrs.
Channel Flow % %
=1.491r°s"/n = ft/sec
r=alp=
s = ft/ft
n=
= L/3600v = hrs.
Total Tc = .ok hr.+ /58  hr. + hr.= _/Lef hrs.
Tlag=06Tc=_0%8 hrs.

Y2/



Price Road Phase Il 00173 039 044 : Computed &/ Date 4/z2/5~

Hydrology (South Mountain Freeway) Sheet 4 of
Equations from TR-55
Subarea [ 4y 07 ] DA.=_ .07 sm. CN=_4/ (see separate calc.)
o8
Sheet Flow: Tt = 0.007( 4P 5% /2 hrs.

n= v ﬂ[/ .
L=_250 ft.
P2 =1557n. 1,05
s=_ 002 fut

Concentrated Flow: Paved Unpaved v

Use Fig. 3.1, p.3-2 TR-55
+ s=_.,H% ft/it

L=boo’ = v=__44 ft/sec

Tt=)/3600v= .5/ hrs.

Channel Flow: 7
V=1.49 rz/’s/"/n = ft/sec
r= a/p =
s = ft/ft
n=
Tt = L/3600v = hrs.

Total Tc = ./3 hr.+ .5/ hr. + hr.=_./4 hrs.

Tlag=06Tc=__ .28 hrs. -

Subarea DA.= ./0/ _sm.CN=_8/  (see separate calc.)
Sheet Flow: Tt = O.OO?(nlf)'a/(PZI),'s-spg . /% _hrs.
n=_.00
L=_5s0 f.
c=iras

Concentrated Flow: Paved Unpaved
Use Fig. 3.1, p.3-2 TR-55
—— s=_,p77 fut
L #56% = sec
s ” V=_ .95 _fi/
Tt=L/3600v=_Z.40 hrs.

Channel Flow:

V=t14e®P P n=__4  fusec (/)
r= a/p =
L /500" s=__  fut
n=
Tt=L/3600v=_ .07  Hhrs.

.Go hrs.

Total Tc= ./% hr.+ k¢  hr. + 27  hr.

Tlag=06Tc=_ - 7% hrs.



Tt=1/3600v= .57 hrs.

Channel Flow: % %

l Price Road Phase Il 00173 039 044 Computed &L  Date
Hydrology (South Mountain Freeway) Sheet 5 of
' Equations from TR-55
Subarea DA.= - /f/ sm.CN=_ &/ (see separate calc.)
. Sheet Flow: Tt = 0.007(nL) /(P2 PR .15 s,
n= ,0&
L 5 ft._
I P2 <85
s=_.o3z _fiit
' Concentrated Flow: Paved Unpaved #n
) Use Fig. 3.1, p.3-2 TR-55
L =/500 s=_.pp33  fft
' v=__.4% ft/sec
=}/3600v=__.4¢ hrs.
Channel Flow: y
' V=149 m= ¢ ft/sec /(ff/”f/"’f/@”/”f/)
= p =
' rs1 . —— M irsee
= L/3600v=__ ./Z hrs.
' TotalTc=__ ,/2 hr.+ .44 hr.+__./z  hr.=_,¢79 hrs.
. Tlag=06Tc=_.4/ hrs.-
Subarea DA =_.047 sm.CN=_5%  (see separate calc.)
& og o5 o4
' Sheet Flow: Tt = 0.007(nL) /(P2) s= __-/# _ hrs.
=_ ol
L=__200 ft.
P2=185in. 1.¢>
s=__.,p3  fuft
' Concentrated Flow: Paved Unpaved
Use Fig. 3.1, p.3-2 TR-55
(1600 S=__o3 fitt
l 4% fi/sec
V=149r"s"/n= ft/sec
r=ap=
I s= ft/ft
n=
' = L/3600v = hrs.
TotalTc= .// hr.+ 57 hr. + hr.= 7/ hrs.
l Tlag=06Tc=__ .44 hrs.

%/



Price Road Phase Il 00173 039 044 Computed _Z( Date Yy

Hydrology (South Mountain Freeway) ; Sheet of
Equations from TR-55
Subarea [y /pd | DA. = .25 sm. CN=_84¢ _ (see separate calc.)
Sheet Flow: Tt = O.OO7(nL)07(P2 %2 .28 s,
n=_.0% '

L=_30° ft.
P2 =1.55in. L5
s=__ Ay it

Concentrated Flow:  Paved Unpaved v
Use Fig. 3.1, p.3-2 TR-55
3 ' s=__opz3 fi/ft
L=4500 L y=T57 Tysec

Tt = }/3600v = _ /43 hrs.

Channel Flow:

V= 1.49 P n = ft/sec
s = ft/ft
n=
Tt = L/3600v = hrs.
TotalTec=__ .3¢ __hr+_ /43 hr+ hr.= “%.0/ hrs.
Tag=06Tc=_/2/ hrs."
Subarea DA.= /3¢ __sm.CN= &k 7 (see separate calc.)
) o8
Sheet Flow: Tt = 0.007(nL) /(P2) &2 _./z__hrs.
n=_.9/
L=_%° ft.
P2 =)455 in, v5
s="_ows fi/ft
Concentrated Flow: Paved «~ Unpaved
Use Fig. 3.1, p.3-2 TR-55
. S=_.wz/ it
(=259 > v=__,93 fi/sec
Tt = L/3600v = .75 hrs.
Channel Flow: % 4
V=149r"s*/n= ft/sec
r=ap=
s= ft/ft
Nn=
Tt = L/3600v = hrs.
TotalTc=__ /2 hr. + 75 hro+ hr. = .59 hrs.

Tlag=06Tc=_25%53 hrs.

/O



SEGMENT I
SCS CURVE NUMBER CALCULATIONS



Price Road Phase Il 00173 042 044 Computed EL Date 4-17-92
. Hydrology (South Mountain Freeway) Sheet 1 of
Subarea D.A. = 8.6 acres
l Land use  Soil Group Area CN
3:1 DG 7.7 85.5
pavement 0.9 98
' Composite
CN = 86.80813
' Subarea DA. = 5.4 acres
Land use  Soil Group Area CN
pavement 0.8 98
l 3:1dg 4.6 85.5
Composite
' CN = 87.35185
Subarea D.A. = 66.8 acres
. Land use  Soil Group Area CN
ind. B 33 88
fallow B 33 83
. pavement 0.8 98
Composite
CN = 85.64970
l Subarea DA. = 33.5 acres
Land use  Soil Group Area CN
' ag, row B 24 81
R.O.W. 9.5 98
Composite
l CN = 85.82089
Subarea DA. = 80 acres
l Land use Soil Group Area CN
ind. B 80 88
' ag, row B 0 81
Composite
' CN = 88
Subarea D.A. = 75 acres
' Land use  Soil Group Area CN
ind. B 0 88
ag, row B 75 81
. Composite
CN = 81
. //




Price Road Phase Il

Subarea

Subarea

Subarea

Subarea

Subarea

00173 042 044 Computed EL Date 4-20-92

Hydrology (South Mountain Freeway) Sheet 2 of

DA. = 149 acres

Land use  Soil Group Area CN

ind B 215 88

non-contrib 75

ROW 9 98

Composite

CN = 88.60402

SM104 DA = 160 acres

Landuse Soil Group  Area CN

industrial B 50 88

fallow B 110 83

Composite

CN = 84.5625

SM105 DA. = 87 acres

Land use  Soil Group Area CN

industrial B 65 88

fallow B 22 83

Composite

CN = 86.73563

SM105A DA. = 8.5 acres

Landuse Soil Group  Area CN

ROW 8.5 98

Composite

CN = 98

DA. = 284 acres

Landuse Soil Group Area CN

industrial B 155 88

ag, row B 100 81

school B 15 77

ROW 14 98

Composite

CN = 85.44718

1z



Price Road Phase |l

00173 042 044

Hydrology (South Mountain Freeway)

SM107A

Land use

Subarea

Soil Group

D.A.

Area

Computed EL
Sheet

53 acres

CN

ag, row
pavement
industrial
3:1dg
Composite
CN =

SM108a

Land use

Subarea

B

B

86.53773

Soil Group

25
12

D.A.

Area

81
98
88
85.5

84 acres

CN

ag, row
substation

B
B

10

81
88

oW B 8§ 88~

Composite
CN =

Subarea

Land use

a.§&
8202380

Soil Group

D.A. =

Area

90 acres

CN

ag, row

Composite
CN =

Subarea

Land use

B

81

Soil Group

90

DA =

Area

81

24 acres

CN

industrial

Composite
CN =

B

88

24

88

/%

Date
3 of

4-20-92




SEGMENT I
HEC-1 ANALYSES
I-10 PAPAGO TO THE SALT RIVER



HEC1 S/N: HMVersion: 6.00 Data File: SMFNORTH.DAT

Tk ke ok sk ok ok ok ek ke ko ek ek e e ke e ok ek ek ek %
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS x
* SEPTEMBER 1990 * L HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0 * - 609 SECOND STREET *
* = x DAVIS, CALIFORNIA 95616 *
* RUN DATE 05/07/1992 TIME 10:17:02 * ® (916) 756-1104 *
* * * *
ek ke ok ke ek e ek ek ke ko ek dede e e de ok e ek ek

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X

XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX

::: Full Microcomputer Implementation :::
8 by S
siet Haestad Methods, Inc. Sisis

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1TKW.

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 FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

/#




LINE

w
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12
13
14

15
16

17
18
19
20
21

22
23
24
25

26
27

28
29

30
31
32
33

34
35

36
37
38
39
40
41

HEC-1 INPUT PAGE
ID....... Toeennen 2eins wnre Bl esaimis i [ ieininin o aa 6uvennnn Vo v P Qs s 10
ID PRICE ROAD GEC HYDROLOGY
1D SOUTH MOUNTAIN FREEWAY NORTH OF THE SALT RIVER
1D 100-YEAR 24-HOUR
*DIAGRAM
IT 5 300
10 3
KK SM98 SW INFIELD AREA OF I1-10/SMF TI
PH 0 0.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00
BA .013
LS 86.8
ub .10
KK SM99 SE INFIELD AREA OF 1-10/SMF TI
BA .008
LS 87.4
ub .10
KK ADD99 ADD SM99 TO SM98 HYDROGRAPH
HC 2
KK RTSE STORAGE ROUTE TO OPEN CHANNEL ON EAST SIDE RAMP N-E - 24" OUTLET
RS 1 STOR 0.0
SV 0 .56 4.53
SE 1061 1062 1063
SQ 0 4 13
KK  SM100 50% INDUSTRIAL DEVELOPMENT  PT NE 1/4 SECTION 5
BA .104
LS 1.64 85.8
ub 0.74
KK  AD100
HC 2
KK  RT100
RD 1300 .0033 .018 TRAP 8.0 2
KK  SM101 AGRICULTURAL/ROW PT SW 1/4 SECTION 5
BA .0523
LS 85.0
ub 0.68
KK AD101 ADD HYDROGRAPHS SM100 AND SM101 AT VAN BUREN STREET BASIN
HC 2
KK  RTVBN STORAGE ROUTE INFLOW TO 48-INCH VAN BUREN STORM DRAIN
KM 12-INCH OUTLET CONTROL STRUCTURE IN BASIN (MODELED AS INLET CONTROL)
RS 1 STOR 0.0
SV 0 0.13 0.90 4.07 9.39 16.00
SE 1045 1045.5 1046.5 1048.5 1050.5 1052.5
sQ 0 0 2.3 5.8 8.2 10.0

=



LINE

42
43
44
45

46
47

48
49
50
51

52
53

54
55

56
57
58
59

60
61

62
63

65
66
67

68
69
70
7
72

74

76

78
79

HEC-1 INPUT PAGE

1D o einiaio Blaieie crernia 2.ictowvivie Secemoima bicivs soets s srsizimee - R Tatosain since [ T L 10

KK
BA
LS
up

KK
RD

KK
BA
LS
ub

KK
HC

KK
RK

KK
BA
LS
up

KK
HC

KK
RD

KK
BA
LS
ub

KK
BA
LS
ub

KK
BA
LS
ub

KK
BA
LS
ub

SM102A
.125
2.93

47

RT102A
800

SM1028B
117

.63

AD102B
2

RT102
3600

SM103
.233

0.79

AD103

RT103
5200

SM104
<29
2.93
1.21

SM105
.136
2.93
0.53

SM105A
.013

.10

SM106
A
1.98

.98

INDUSTRIAL E1/2 SE 1/4 SECTION 5

88

SIMULATED SECTION OF ROADSIDE SWALE
.0030 .025 TRAP 2.0 2

AG W1/2 SE 1/4 SECTION 5

81

ADD HYDS. SM102A AND SM102B

KINEMATIC WAVE THRU TANK FARM TO SPRR
.003 .018 TRAP 50 10

ROW/INDUSTRIAL (TANK FARM) 75 OF 215 ACRES IS NON-CONTRIBUTING

88.6

ADD HYD. SM102A, SM102B AND SM103 AT SPRR

CHANNEL ROUTE FLOW TO RID CANAL AT 59TH AVE.
.0030 .018 TRAP 8.0 2

INDUSTRIAL/FALLOW FREEPORT CENTER S. PT SECT. 8 (100YR-2HR RET.)

84.6

INDUSTRIAL/FALLOW FREEPORT CENTER S. PT SECT. 8 (100YR-2HR RET.)

86.7

ROW BETWEEN SPRR AND BUCKEYE ROAD

95

ROW/ INDUSTRIAL/AG/SCHOOL N1/2 SECTION 17

85.4

/0




HEC-1 INPUT PAGE 3

LINE IDcsss s Vo snmws 2einis s s 3 s e s biiseviee Sisnienss besisaua Tawms ava 8iionwan Dias sire 10

80 KK AD106 ADD ALL HYDS. FROM E. SIDE OF FREEWAY AT RID CANAL

81 HC 5

82 KK RTRID STORAGE ROUTE INFLOW BENEATH RID CANAL

83 KM 3-60 INCH OUTLET CONTROL STRUCTURE IN BASIN

84 RS 1 STOR 0.0

85 sV 0 2.53 6.84 19.51 21.00

86 SE 1025 1027 1028 1030 1030.2

87 SQ 0 79 162 400 425

88 KK SM109 INDUSTRIAL, NO RETENTION ASSUMED, W. SIDE OF FREEWAY

89 BA .038

90 LS 88

91 ub .43

92 KK  AD109 ADD SM109 TO BASIN OUTFLOW

93 HC 2

94 KK  RT109 CHANNEL ROUTE FLOW TO LOWER BUCKEYE ROAD

95 RD 2600  .0030 .018 TRAP 8.0 2

96 KK SM107A AG PT SE CORNER SECT 18

97 BA .083

98 LS 86.5

99 ub .38

100 IN 10 144

101 KK SM107B AG -SIMULATION OF POSSIBLE CONTRIBUTION OF 24-INCH TAILWATER CULVERT
102 KM CULVERT ASSUMED OPERATING AT 1.5D (20 CFS) FOR DURATION OF STORM

103 KM BUT NOT EXCEEDING TOTAL VOLUME OF AREA SM107B

104 BA 0.25

105 Ql 0 0 0 0 0 0 0 0 0 0
106 Ql 0 0 0 0 0 0 0 0 0 0
107 QI 0 0 20 20 20 20 20 20 20 20
108 QI 20 20 20 20 20 20 20 20 20 20
109 QI 20 20 20 20 20 20 20 20 20 20
110 QI 20 20 20 20 20 20 20 20 20 20
m [} 20 20 20 20 20 20 20 20 20 20
112 QI 20 20 20 20 20 20 20 20 20 20
113 QI 20 20 20 20 20 20 20 20 20 20
114 QI 20 20 20 20 20 20 20 20 20 20
115 QI 20 20 20 20 20 20 20 20 20 20
116 Ql 20 20 20 20 20 20 20 20 20 20
17 QI 20 20 20 0 0 0 0 0 0 0
118 QI 0 0 0 0 0 0 0 0 0 0
119 Ql 0 0 0 0

120 KK AD107B ADD CHANNEL FLOW TO 107 DRAINAGE AREAS

121 HC 5

/7



HEC-1 INPUT PAGE 4
l LINE ID....... PR B s e o2 e wifocs St o PR, . A Bsia el 9unnnn 10
' 122 KK RT107B CHANNEL ROUTE TO 1/2 SECTION LINE OF SECTION 19
123 RD 2600 .0030  .018 TRAP 8 2
124 KK SM108A AG/IND/FALLOW PT NE CORNER SECT 19
125 BA  .131
126 Ls 81.8
127 w .53
' 128 KK AD108A
129 HC 2
' 130 KK RT10BA CHANNEL ROUTE TO BROADWAY ROAD
131 RD 2600 .0030  .018 TRAP 8 2
l 132 KK SM1088B AG PT SE CORNER SECT 19
| 133 BA .14
| 134 Ls 81
| ' 135 w .41
|
136 KK ADBDWY TOTAL HYD. AT BROADWAY ROAD
137 HC 2
l 138 22




SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
6 SM98
1" S SM99
15 ADD99..cveirnnnnn
v
\
17 RTSE
22 5 SM100
26 AD100.ccccenaccns
'
v
28 RT100
30 . SM101
34 AD10T e s ciws wwmis
%
v
36 RTVBN
42 . SM102A
. v
. v
46 . RT102A
48 . . SM1028B
52 . AD102B....cucuuunn.
: Y
s \
54 . RT102
56 . . SM103
60 . AD103....ccuunnn.
v
. v
62 . RT103

7



68

72

76

80

82

88

92

94

96

101

120

122

124

128

130

132

136

SM104
SM105
SM105A

SM106

SM109
BO109. v
RT109
SM107A
SM1078B

AD107B..cccveececcccsannannnas
v
v

RT1078B

SM108A

AD108A.......c....
\)
v

RT108A

SM108B

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

AL




HEC1 S/N: HMVersion: 6.00 Data File: SMFNORTH.DAT

e v e v vk ok e vk vk ke e vk ke vk 3k ok e ke vk ke vk sk ol vk ke vk v vk ok sk v e e o ok vk vk ok ke k- e s e v 3k e v e e e ke vk e vk e e e v e vk vk ke s vk v ok vk e sk e vk ok v ok
* * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * *  U.S. ARMY CORPS OF ENGINEERS
* SEPTEMBER 1990 * *  HYDROLOGIC ENGINEERING CENTER
* VERSION 4.0 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 g
* RUN DATE 05/07/1992 TIME 10:17:02 * * (916) 756-1104 ‘
* * * *
e e e v v e v vk e vk 3k v vk e e e ok sk vk vk e ok e vk vk vk e ol e e e ok ok e e ke e ke ke ke ok e v v Je v de v v e v vk vk vk e e vk ok e e e vk vk o ke vk vk v e ok ok ke ke o e e e ke e e
PRICE ROAD GEC HYDROLOGY
SOUTH MOUNTAIN FREEWAY NORTH OF THE SALT RIVER
100-YEAR 24-HOUR
510 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

kkk kkk kkk kdkk kkk Rkk ko dedkk ok ko dekdk bk ok dkdrk kb kkk ek ok dkk dkkk bk ek ek sk ek Rk ek ek ek ek ek ke ok

e e e v v e e e ok ok ok ke ok

* *

6 KK * SM98  * SW INFIELD AREA OF 1-10/SMF TI
* *
e v e vk vk e 3k v e ok e ke ok

SUBBASIN RUNOFF DATA

21



8 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... comeiesmsneveas TP~40 S0lcieeecnunnaa vans s swse e TPAY ousssswemes
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00
STORM AREA = .01
9 LS SCS LOSS RATE
STRTL .30 INITIAL ABSTRACTION
CRVNBR 86.80 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
10 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG

*kk

UNIT HYDROGRAPH
8 END-OF-PERIOD ORDINATES
28. 42. 19. 7. 3. 1. 0. 0.

*hk dekk dedkk KR* *kk

HYDROGRAPH AT STATION SM98

TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.38, TOTAL EXCESS = 2.62
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
40. 12.17 (CFS) 3. 1. 1. 1.
(INCHES) 2.411 2.618 2.618 2.618
(AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = .01 sa MI

Kkk dkkk sk sk dkokdk dedkdk dekd ks Rtk ks gk dedkok ok ok ek kkk sk sk sk ek ek sk ek dedkek kkd dedkdk ek ek ekl Rk ek ek ke

Y v e 3 e e ok e e e e e ek

* *

MK * SM99 ¥ SE INFIELD AREA OF I-10/SMF TI
* *
e 3 % v o ok o e e ok e e e e

SUBBASIN RUNOFF DATA

12 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM

zzZ




..... HYDRO-35 ...... cosnesemeensnne TP740 cociicnennannan
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00
STORM AREA = .01
13 LS SCS LOSS RATE
STRTL .29 INITIAL ABSTRACTION
CRVNBR 87.40 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
14 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG
%k
UNIT HYDROGRAPH
8 END-OF-PERIOD ORDINATES
18. 26. 1. 4. 2. 1. 0.
Rk ke *kk ke *kk
HYDROGRAPH AT STATION SM99
TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.33, TOTAL EXCESS = 2.67
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
25. 12.17 (CFS) 2. 1. i 1.
(INCHES) 2.460 2.673 2.673 2.673
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = .01 s@ MI

dkk Rk ko dkdk Rk dkk ek Rk ek kb Rk ek ko ok Ak ok ok bk bk bk sk ek bk bk ok ek ek ek bk ek ok kkk

15 KK

16 HC

dekok

PEAK FLOW
(CFS)
66.

e o o o de e ke ke ke ke ke ok
* *

= ADD99 *

* *

ADD SM99 TO SM98 HYDROGRAPH

s v e v e e ok vk e ko e e

HYDROGRAPH COMBINATION

1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

*kk

*dkek % vk dekek

HYDROGRAPH AT STATION ADD99

TIME MAXIMUM AVERAGE FLOW
(HR) 6-HR 24-HR 72-HR
12.17 (CFS) 5. 1. 1=

(INCHES) 2.430 2.639 2.639

(AC-FT) 3. 3. 3.
2%

de ek

24.92-HR
1.
2.639
3.

4-DAY
.00

TP-49

7-DAY
.00

10-DAY
.00



CUMULATIVE AREA = .02 sQ MI

Kkk KRR Kkk KRk Rk kRk sk Rk Rk kb Rkk ok Rk dedkdk sk ke dkkok ek ek ko dkk dekk dokk Kk ek kdk dkdedk hddk Rk ke ko hkk ek

e e v e e e e e ok ek e ek

* *
17 KK x RTSE * STORAGE ROUTE TO OPEN CHANNEL ON EAST SIDE RAMP N-E - 24" OUTLET
* *

e e e e de e e e ke e e e e e

HYDROGRAPH ROUTING DATA

18 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
19 sv STORAGE .0 .6 4.5
| 20 SE ELEVATION 1061.00 1062.00 1063.00
|
| 21 sa DISCHARGE 0. 4. 13.
| *kk
*kKk *kk *kKk *kk Jekk

HYDROGRAPH AT STATION RTSE

|

| PEAK FLOW TIME MAXIMUM AVERAGE FLOW

| (CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

1 7. 12.67 (CFS) 5. 1. 1. 1.

| C(INCHES) 2.184 2.614 2.614 2.614

| (AC-FT) 2. 3. 3. 3,

) PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE

| (AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR

} 2. 12.67 1. 0. 0. 0.

| PEAK STAGE  TIME MAXIMUM AVERAGE STAGE

i (FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR
1062.33 12.67 1062.07 1061.33 1061.32 1061.32

CUMULATIVE AREA = .02 s MI

Kkk kkk kkdk kkk RRK AR Rkk kkk kkk KRk Kkk ko Rk dkk Rk kkk gk ko ke ko dkk dkk kkk kkk kkdk kkk dkdk dkkk Kkk kkd kkk kkk dkk

dedkedede Rk kR kR ARk
* *
22 KK * SM100 * 50% INDUSTRIAL DEVELOPMENT  PT NE 1/4 SECTION 5

24




*

*

v e v e e de e e e ok e ok ek

23 BA SUBBASIN CHARACTERISTICS
TAREA .10 SUBBASIN AREA
PRECIPITATION DATA
7 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
e HYDRO-35 +euvvn wecevceeeneenns TP-40 terrenenannnns  meeneennen. TP-49 ....
5-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY
.78 1.53  2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00
STORM AREA = .10
24 LS SCS LOSS RATE
STRTL 1.64 INITIAL ABSTRACTION
CRVNBR 85.80 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
25 W SCS DIMENSIONLESS UNITGRAPH
TLAG .74 LAG
Je gk
UNIT HYDROGRAPH
46 END-OF-PERIOD ORDINATES
2. 7. 14. 23, 34. 47. 56. 62. 64.
61. 56. 51 44, 36. 29. 25. 21 17.
13. 11. 9. 7. 6. 5 4 4. 3
2 2 2.5 1 1. 1. 1 1 1
0 0 0. 0 0. 0.
*dkk Je gk kK *edkk *kk
HYDROGRAPH AT STATION  SM100
TOTAL RAINFALL =  4.00, TOTAL LOSS =  2.61, TOTAL EXCESS =  1.39
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
53. 12.92 (CFS) 14. 4. 4. 4,
(INCHES) 1.230 1.383 1.383 1.383
(AC-FT) 7. 8. 8. 8.
CUMULATIVE AREA = .10 sa MI

Khkk KAk khkk hkk FAR KAk kkk hkk ok hkk Rkk kokk ko drdkk bk sk ok bk Rk kb ek ek bk ek dkk Rk ke ek ke ek ek ek

SUBBASIN RUNOFF DATA

e e 3 v Fe o ek ok ke ek ke

*

26 KK *

*

*

AD100 *

*

e e v v e 3 v e Ik e ok e e o 22555



27 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
Rkk
*kk dkk KRR kK *hk

HYDROGRAPH AT STATION AD100

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
60. 12.92 (CFS) 19. 5. D 55
(INCHES) 1.388 1.590 1.590 1.590
(AC-FT) 9. 1. 1. 11.
CUMULATIVE AREA = .13 sa MI

Jedek otk dkoksk kb sedkdk dkdkdk Rk ek ek ks sk kb kbbb Rk kb skl stk ek sk ke ek sk dokk Wk ekl ek dkk dkk dkk dkdk kEkk Kk

Kk ddkkkkdkkhk

* *
28Kk * RT100 *
* *
% v de ok ek Rk ke ke ke ok

HYDROGRAPH ROUTING DATA

29 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 1300. CHANNEL LENGTH
S .0033 SLOPE
N .018 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 8.00 BOTTOM WIDTH OR DIAMETER
Z 2.00 SIDE SLOPE

kk

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

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

MAIN 1.45 1.42 4.24 650.00 60.22 780.61 1.59 5.1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.45 1.42 5.00 60.10 780.00 1.59

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1060E+02 EXCESS= .0000E+00 OUTFLOW= .1059E+02 BASIN STORAGE= .2107E-01 PERCENT ERROR=  -.1

2




ddk dkk *kk dekk *kk

HYDROGRAPH AT STATION RT100

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
60. 13.00 (CFS) 19. D 5. 5.
(INCHES) 1.388 1.588 1.588 1.588
(AC-FT) 9. 1. 1. 1.
CUMULATIVE AREA = .13 sQ MI

dkk kkk dkk dkok hdkk Rk ok ek hdkk kdkk dkk Wk ek ok ek ek ek ek ke ek sk dbdk ek kol ek ek dkddk Wk ek ek ek dekk

e e e Je o e e e I ek ke ek

* *

30 KK x SM101  * AGRICULTURAL/ROW PT SW 1/4 SECTION 5
* *
HkKKRKK KK KKK KK

SUBBASIN RUNOFF DATA

31 BA SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... I | . R, 5 & oo mieieime. AP=R9.| 555 o ainiere & azore
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00
STORM AREA = .05
32 LS SCS LOSS RATE
STRTL .35 INITIAL ABSTRACTION
CRVNBR 85.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
33 uD SCS DIMENSIONLESS UNITGRAPH
TLAG .68 LAG
Rk

UNIT HYDROGRAPH
43 END-OF-PERIOD ORDINATES

1s 4. 9. 14. 22. 28. 33. 35. 35. 33.
31. 28. 24. 19. 15. 13. 10. 9. 7. 6.
3: 4. 3. 3. 2. 2. 2. 1. 5 1.
1. 1. 1. 0. 0. 0. 0. 0. 0. 0.
0 0. 0.
*kk *hk *kk kK dekk

HYDROGRAPH AT STATION SM101 ?Zj7



TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.54, TOTAL EXCESS = 2.46
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
58. 12.75 (CFS) 13. 3. 3. 3.
(INCHES) 2.260 2.454 2.454 2.454
(AC-FT) 6. 7. 7. 7.
CUMULATIVE AREA = .05 sQ MI

Jkk kkk Kkk KAk KRk Rkk Wk wokk kkk ok dkkk ko sk Rk ko dkk kkk ek bk sk ek ek sk ek dkkk Rk dkkk dkdk kdkk Yk ok ek ko

e e v e e e e de e ek e e ok

* *
34 KK #* AD101 * ADD HYDROGRAPHS SM100 AND SM101 AT VAN BUREN STREET BASIN
* *
s e de e e e e ek ek
35 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
dekede
*ekek *dek Rk kR wekk

HYDROGRAPH AT STATION AD101

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
114. 12.92 (CFS) 31 9. 8. 8.
(INCHES) 1.638 1.844 1.844 1.844
(AC-FT) 15. 17. 17. 17.
CUMULATIVE AREA = .18 sa MI

Jkk dkdkk dkkk dkk ik sk dedkk kkk Rk ARR Rkk Rk dkk kkk dhk dkk kkk ok kdk bk kkk ek gk ko dkkk kkk Kkk Khkk kkk kkk kkk kkk ki

e ve v v 3 v v o o o e e e ok

* *
36 KK X RTVBN * STORAGE ROUTE INFLOW TO 48-INCH VAN BUREN STORM DRAIN

* *

dededede s de s e e

12-INCH OUTLET CONTROL STRUCTURE IN BASIN (MODELED AS INLET CONTROL)

HYDROGRAPH ROUTING DATA

38 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT 2:53




39 sv STORAGE .0 | .9 4.1 9.4 16.0

40 SE ELEVATION 1045.00 1045.50 1046.50 1048.50 1050.50 1052.50
41 sQ DISCHARGE 0. 0. 2. 6. 8. 10.
Rk
Kk Sk *edkk *ekk *ekk

HYDROGRAPH AT STATION RTVBN

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
9. 16.50 (CFS) 9. 4. 4. 4.
(INCHES) 462 .914 .914 .914
(AC-FT) 4. 9. 9. 9.

PEAK STORAGE  TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR
12. 16.67 12. 5. 5 5.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR
1051.29 16.67 1051.19 1048.01 1047.90 1047.90

CUMULATIVE AREA = .18 sQ MI

Kkk kkk kkk Kkk dkk kkk Rkk ARk kkk kkk RAR Rk ddkdk Wk kkk Rkk kAR KRk Rk dkk kb kkk kkk dokk ok kkk Rk ko dkkk ko ek ek ¥ T Y

e e 3 de e 3 v A ek e ek ok

%* *

42 KK *  SM102A * INDUSTRIAL E1/2 SE 1/4 SECTION 5
* *
e e e J e 3 de v o e e e ok

SUBBASIN RUNOFF DATA

43 BA SUBBASIN CHARACTERISTICS
TAREA .13 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... e wimimite stssa e TPRRD! swmms wees & avees a5 v sEmies TPEAY o siomem s omisms
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.78 1.33 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00
STORM AREA = .13
44 LS SCS LOSS RATE
STRTL 2.93 INITIAL ABSTRACTION
CRVNBR 88.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA

e



45 UD SCS DIMENSIONL
TLAG
9. 26.
47. 36.
3. 3.
dedek ek

ESS UNITGRAPH
.47 LAG
Rk
UNIT HYDROGRAPH
30 END-OF-PERIOD ORDINATES
53. 88. 11. 118. 114. 101. 84.
28. 22. 16. 13. 10. Ts 6.
2. 2. 1= 1. 1. UE 0.
*kk k% sk

HYDROGRAPH AT STATION  SM102A

TOTAL RAINFALL = 4.00, T
PEAK FLOW TIME
(CFS) (HR)

13. 13.00 (CFS)

(INCHES)

(AC-FT)

CUMULAT

Jkk dkkk kkk ok sk sk Wk deRk kkk ko sk ek ok ko ek bk ke dkk ko dkkk dkedkk dekde dokk dekdk ek dekk Rk dkdk gk kdkk dedkk ke ke

Kk kk Rk kAR RIA KRR
* *
46 KK *  RTI02A *
* *

Kededkddekdkkdkkkk

OTAL LOSS = 3.53, TOTAL EXCESS = 47
MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 24.92-HR
9 2. 2. 2.
.361 469 469 469
2. 3. 3. 3.
IVE AREA = .13 sQ MI

SIMULATED SECTION OF ROADSIDE SWALE

HYDROGRAPH ROUTING DATA
47 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 800. CHANNEL LENGTH
S .0030 SLOPE
N .025 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 2.00 BOTTOM WIDTH OR DIAMETER
Z 2.00 SIDE SLOPE
*kk
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)
MAIN 1.42 1.35 2.50 266.67 13.13 782.50 47

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

=0

MAXIMUM
CELERITY
(FPS)

2.85



CONTINUITY SUMMARY (AC-FT) - INFLOW= .3129E+01 EXCESS= .0000E+00 OUTFLOW= .3126E+01 BASIN STORAGE= .4970E-02 PERCENT ERROR=

dkk

PEAK FLOW
(CFS)
13.

MAIN 1.42 1.35 5.00

dekdk *kk *kdk

HYDROGRAPH AT STATION  RT102A

TIME

(HR) 6-HR 24-HR

13.00 (CFS) 3. 2.
(INCHES) .360 469
(AC-FT) 2. 3.
CUMULATIVE AREA = .13 sQ MI

13.07 780.00

*kk

MAXIMUM AVERAGE FLOW

72-HR 24.92-HR
2. 2s
469 469
3 3.

W47

A

Kkk Kkk Kkk KKK kKK Kkk KAk hkk khkk kkk kkk KAk Kkk Rk KAk Akk Kkk kkk kkk kkk kkk kkk kkk hkk kkk kkk hkk kkk Ak kkk kkk kkk o

48 KK

49 BA

7 PH

50 LS

51 UD

KhAkKAK AKX KAKAR
* *

*  SM1028B *

* *

AG W1/2 SE 1/4 SECTION 5

e e d vk e e 3k e o ok ek ke

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .12 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... swwes susssesues TP80 cueatumecnesens osisies wwian i, VP49 .5
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00
STORM AREA = .12
SCS LOSS RATE
STRTL .47 INITIAL ABSTRACTION
CRVNBR 81.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG .63 LAG
wedesk
UNIT HYDROGRAPH
40 END-OF-PERIOD ORDINATES
4. 12. 23. 39. 58. 3. 82. 84. 83.
68. 58. 46. 37. 30. 24. 20. 17. 13.

21

10-DAY
.00

76.
1.

v



hkk Yok *hR *kk kK

HYDROGRAPH AT STATION  SM102B

TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.88, TOTAL EXCESS = 2.12
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24 .92-HR
117. 12.75 (CFS) 25. 45 6. 6.
(INCHES) 1.952 2.119 2.119 2.119
(AC-FT) 12. 13. 13. 13.
CUMULATIVE AREA = .12 sQ MI

ks ko kkk kdkk dkk Rk ko dedkk ok Rk sk sk sk deddk sk ok kit ek sk dedk dedkd sk sk dedbk ek ko ek ek ke ek ek ek ek

s e v e e d e e o e e ke e e

* *
52 KK * AD102B * ADD HYDS. SM102A AND SM102B
* *
ek ek ek ek ok
53 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
Sk
sk Kok *hk *kk Rk

HYDROGRAPH AT STATION  AD1028B

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
126. 12.75 (CFS) 29. 8. 8. 8.
(INCHES) 1.122 1.266 1.266 1.266
(AC-FT) 14. 16. 16. 16.
CUMULATIVE AREA = .24 SQ MI

dkk dkkk khkk dkdk ok dkdedr dedkdk ek sk dedkdk sk sk Rk Rk ok ek skkk ek ek sk dkdek ek ek dededk ek kb ek ek ek ek ek ke ek

deddk ke kd ok kk ok

* *
54 KK L RT102 * KINEMATIC WAVE THRU TANK FARM TO SPRR
* *

KK hkARRTRRAAA

HYDROGRAPH ROUTING DATA

24




55 RK KINEMATIC WAVE STREAM ROUTING

L 3600. CHANNEL LENGTH
S .0030 SLOPE
N .018 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 50.00 BOTTOM WIDTH OR DIAMETER
Z 10.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

dekdk

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

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

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

MAIN .60 1.46 4.41 1200.00 125.12 776.34 1.26 4.63

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1635E+02 EXCESS= .0000E+00 OUTFLOW= .1625E+02 BASIN STORAGE= .8325E-01 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN .60 1.46 5.00 124.73 775.00 1.26

Kk Fedek *dkk dekdk ek

HYDROGRAPH AT STATION RT102

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
125. 12.92 (CFS) 29. 8. 8. 8.
(INCHES) 1.115 1.256 1.256 1.256
(AC-FT) 14. 16. 16. 16.
CUMULATIVE AREA = .24 SQ MI

Kk kkk kkk dkkk dkk ek ok ek ek ek ek Rk ek sk ke sk ke ek ek ke ek ek ek ke ke dedede hdedk dededk kdedk dedkdk dekk drkk ek

e e e 9 v v e v o ok o ke ke ke
* *

56 KK * SM103  * ROW/INDUSTRIAL (TANK FARM) 75 OF 215 ACRES IS NON-CONTRIBUTING
* *

e 3 e o 3k % o 3k e o ke ek ok

SUBBASIN RUNOFF DATA

57 BA SUBBASIN CHARACTERISTICS
TAREA .23 SUBBASIN AREA

PRECIPITATION DATA 83



7 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... cs s winos s s sws TR0 covoe senlas swsino el tate e tetete TP - 4D R T s T e o
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00
STORM AREA = .23
58 LS SCS LOSS RATE
STRTL .26 INITIAL ABSTRACTION
CRVNBR 88.60 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
59 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .79 LAG

*kk

UNIT HYDROGRAPH
49 END-OF-PERIOD ORDINATES

4. 14. 26. 42. 64. 90. 11. 126. 134. 135.
134. 126. 116. 105. 92. 75. 62. 52. b4, 38.
33. 28. 24. 20. 17. 14. 12. 10. 9. 7.
6. 5. 5. 4. 3. 3. 2. 2. 2. 1%
1. Ue 1. 1. 1. 1. 0. 0. 0.
kK dedkek ek ke dekk dekk

HYDROGRAPH AT STATION SM103

TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.21, TOTAL EXCESS = 2.78
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
261. 12.92 (CFS) 64. 17. 17. 17.
(INCHES) 2.549 2.779 2.779 2.779
(AC-FT) 32. 35. 35. 35.
CUMULATIVE AREA = .23 sSQ MI

Kkk dkkk khkk Rk dekk Rk kkk hkk Ak dkk kkk Rk hkk kkk ok Ak dkk ek ko kkk ek kkdk ko ek Kkk kkk kkk dkkk kkk Kkk Kkk kkk ke

ek
* *

60 KK % AD103 * ADD HYD. SM102A, SM102B AND SM103 AT SPRR
* *
Fkek ARk KRR RR K

61 HC HYDROGRAPH COMBINATION

1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
*ekek
e Hekk *ekdk Hekk Rk

24

HYDROGRAPH AT STATION AD103



PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
386. 12.92 (CFS) 92. 26. 25. 255
(INCHES) 1.810 2.003 2.003 2.003
(AC-FT) 46. 51. 51. 51.

CUMULATIVE AREA = .47 sQ MI

dkdk ek dedkdk dedkdk ek ok dedkdk ddkk ok dkdk ki bk ek ke ko bk ko ek ek bk ke ek ek ek ek ek ek Rk ek ke dkk Y ¢

e v e vk e 3k e e ok e v ke ok ke

* *
62 KK x RT103 * CHANNEL ROUTE FLOW TO RID CANAL AT 59TH AVE.
* *

% % e % A e ke ok ok ok ke ek

HYDROGRAPH ROUTING DATA

63 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 5200. CHANNEL LENGTH
S .0030 SLOPE
N .018 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 8.00 BOTTOM WIDTH OR DIAMETER
z 2.00 SIDE SLOPE

ek

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

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

MAIN 1.38 1.42 5.00 1733.33 383.42 780.00 2.00 8.59

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.38 1.42 5.00 383.42 780.00 2.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .5075E+02 EXCESS= .0000E+00 OUTFLOW= .5063E+02 BASIN STORAGE= .2617E+00 PERCENT ERROR=  -.3
*kk sk k dedk Yk ok *kk

HYDROGRAPH AT STATION RT103

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
383. 13.00 (CFS) 92. 26. 25. 25.
(INCHES) 1.809 1.998 1.998 1.998

25



(AC-FT) 46. 51. 51. 51.

CUMULATIVE AREA = .47 sQ MI

Fhkk kkk kkk Kk kkk kkk kkk Akk KAk kkk KRk hwk Kkk kkk Rk% dkk kkk dkk kdkk Rk kkk dkk kkk kkk dekk kkk dkk dkkk kkk kdkk dkk dkkk kkk

e g o o de e e de e ek ke ek
* *

64 KK * SM104  * INDUSTRIAL/FALLOW FREEPORT CENTER S. PT SECT. 8 (100YR-2HR RET.)
* *

Kk Rk kRkkkkkhk

SUBBASIN RUNOFF DATA

65 BA SUBBASIN CHARACTERISTICS
TAREA .25 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... viwaisa swenomsee TP40ccae cnisaeseadss o sewwe s P49 o curvie dsemsa
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00
STORM AREA = .25
66 LS SCS LOSS RATE
STRTL 2.93 INITIAL ABSTRACTION
CRVNBR 84.60 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
67 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.21 LAG

dedek

UNIT HYDROGRAPH
75 END-OF-PERIOD ORDINATES

2. 5. 10. 15. 22. 30. 40. 51. 64. 74.
83. 90. 9%. 96. 96. 96. 9. 90. 85. 81.
75. 69. 62. 54. 48. 42. 38. 34. 30. et
25. 22. 20. 18. 16. 14. 13. 12. 10. 9.
8 7 7. 6 5. 5. 4. 4. 4. 3.
3 3. 2. 2 2. 2. 1. 1. 1. 1.
1 1if5 1. 1 1. 1. 1. 0. 0. 0.
0 0. 0. 0 0.
*dkk * kK *kk kR kK

HYDROGRAPH AT STATION SM104

TOTAL RAINFALL = 4.00, TOTAL LOSS = 3.60, TOTAL EXCESS = .40
PEAK FLOW TIME MAXIMUM AVERAGE FLOW |
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
13. 14.08 (CFS) 8. 3. Zﬁ 3. 3.




dkk Kkk Kkk ek khk ko dkd Wk Kk ko ok Akk dkk Rk ek ek ek Rk Ak ko kR Rk Rk kkk Rk hkk hdkk kRk Rk

68 KK

69 BA

7 PH

70 LS

71 WD

kK

TOTAL RAINFALL =

PEAK FLOW

(CFS)
12.

(INCHES) .285
(AC-FT) 4.

CUMULATIVE AREA =

Feddkddkdk ok kkk ok ke

* *

® SM105 *

* *

v e e v o e ok e e ok vk e e ok

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .14

PRECIPITATION DATA

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
stores o HYDRO-35 ...... ...... eisie o miaia s AP40K s mieinre ainiminin amis  iwiasaie sinialels ois TP-49 ....
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00
STORM AREA = 14
SCS LOSS RATE
STRTL 2.93 INITIAL ABSTRACTION
CRVNBR 86.70 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG .53 LAG
kK
UNIT HYDROGRAPH
34 END-OF-PERIOD ORDINATES
7. 21. 43. 72. 98. 112. 115. 109. 98.
64. 49. 38. 30. 24. 19. 15. 12. 9.
6. 5. 4. 3. 2. 2. 1. 1. 1.
1. 0. 0. 0.
sk ke kk kK
HYDROGRAPH AT STATION SM105
4.00, TOTAL LOSS = 3.56, TOTAL EXCESS = A
TIME MAXIMUM AVERAGE FLOW
(HR) 6-HR 24-HR 72-HR 24.92-HR
13.08 (CFS) 5. 2. 2. 2.
(INCHES) .334 .438 .438 .438
(AC-FT) 2. 3. 3. 3.

.386 .386 .386
5. 5. 5.
.25 sa MI

INDUSTRIAL/FALLOW FREEPORT CENTER S. PT SECT. 8 (100YR-2HR RET.)

SUBBASIN AREA

27

kkk kkk Fkk J



Kkk dkk kkk kkk Kok ok dedkd ek ek Wk Sk Rk Rk Rk sk dekr kR Rk kkk ke dedkde hkk kR derk kkk Rk s ek kkd kkk dkk ks

CUMULATIVE AREA = .14 sa MI

e v e v e e ek e e ek ok

* *
72 KK ® SM105A * ROW BETWEEN SPRR AND BUCKEYE ROAD
* *
e o de e e de e e e kK
SUBBASIN RUNOFF DATA
73 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA
PRECIPITATION DATA
7 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
cesee HYDRO-35 ...... ..... i sssms awes TP~40 soenconans eistazate
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00
STORM AREA = .01
74 LS SCS LOSS RATE
STRTL .11 INITIAL ABSTRACTION
CRVNBR 95.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
75 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .10 LAG
Fekek
UNIT HYDROGRAPH
8 END-OF-PERIOD ORDINATES
28. 42. 19. 2 3. 1. 0.
*ekk dekk *kk Hekk wekk
HYDROGRAPH AT STATION  SM105A
TOTAL RAINFALL = 4.00, TOTAL LOSS = .57, TOTAL EXCESS = 3.43
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
49. 12.17 (CFS) 4. 1. 1. 1=
(INCHES) 3.094 3.431 3.431 3.431
(AC-FT) 2. 2. 2. 2.
CUMULATIVE AREA = .01 sa MI

*kk kkk Rk¥

Hkk wkk sk dekdk dedtk ek kkk Wk Rk ek ek Rk st ek sk dekk ek ek ek Rk dekk dedkd Sk drdedr ek ik ek dkk ke dedok

Z8

2-DAY
.00

4-DAY  7-DAY
.00 .00




% e 2 de e o I e e e e ok ok ok

* *

76 KK ® SM106 * ROW/INDUSTRIAL/AG/SCHOOL N1/2 SECTION 17
* *
Jededdedkdekdkkkdekdek

SUBBASIN RUNOFF DATA

77 BA SUBBASIN CHARACTERISTICS
TAREA .44 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... os seseie s s wms sam TPSA0 o seinie o wisios = wisiars ain sinzaimis aminia  TP89 aiaie awisicfe sinie
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00
STORM AREA = A
78 LS SCS LOSS RATE
STRTL 1.98 INITIAL ABSTRACTION
CRVNBR 85.40 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
79 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .98 LAG

*kk

UNIT HYDROGRAPH
61 END-OF-PERIOD ORDINATES

5. 16. 29. 47. 68. 95. 127. 156. 180. 197.
208. 210. 209. 203. 192. 180. 166. 149. 130. 11.
95. 83. r2. 63. 56. 50. 43. 38. 33. 29.
25. 22. 20. 17. 15. 13. 1. 10. 9. 8.
7. 6. 5. 5. 4. 3. 3. 3. 2. 2.
2. 2. 1. 1. 1. 1. 1. 1. 0. 0.
0.
*kk *kk *kk *kk *kk

HYDROGRAPH AT STATION SM106

TOTAL RAINFALL = 4.00, TOTAL LOSS = 2.91, TOTAL EXCESS = 1.09
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
132. 13.25 (CFS) 45. 13. 12. 12.
(INCHES) .936 1.085 1.085 1.085
(AC-FT) 22. 26. 26. 26.
CUMULATIVE AREA = .44 SQ MI

Kkk dkkk kkk kkk dkk vk ddkdk Rk gk kkk ko ek ek ek ke ke kkk kkk kkk kkk Kkk dkkk kkk Rkk hkk Kkk kkdk Kkk Rkk kkk kkk kkk

29



' e v v e e e v v v v o e e ok
* *
80 KK * AD106 * ADD ALL HYDS. FROM E. SIDE OF FREEWAY AT RID CANAL
* *
l EE 2322222222 2 2 3
81 HC HYDROGRAPH COMBINATION
1COMP 5 NUMBER OF HYDROGRAPHS TO COMBINE
Rk
' *kk *dkk *hR ki sk k
‘ HYDROGRAPH AT STATION  AD106
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24 .92-HR
' s27.  13.08 (CFS) 152. 4h. 42. 42.
C(INCHES)  1.074 1.238 1.238 1.238
(AC-FT) 75. 87. 87. 87.
' CUMULATIVE AREA = 1.32 SQ MI
hhkk Rkk Khkk dhkk KA ARk Khkk kRw kkk dkk Akk Rkk kkk wkk dkk KAk RAE KAk Rk RhkEx hhkk Khkdk *hh *hkw dedek FHkk kkk dhkk kkk ddkk dkk kkk kkk
Yok dedk ek ek ke Rk ke h Rk
* *
' 82 KK * RTRID * STORAGE ROUTE INFLOW BENEATH RID CANAL
* *
e v v v v % e ok ek ke e ok
l 3-60 INCH OUTLET CONTROL STRUCTURE IN BASIN
HYDROGRAPH ROUTING DATA
l 84 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
l RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
' 85 sv STORAGE .0 2.5 6.8 19.5 21.0
86 SE ELEVATION  1025.00 1027.00 1028.00 1030.00  1030.20
' 87 sa DISCHARGE 0. 79. 162. 400. 425,
*hkk
' * kK *RK * Rk *hkk *hk%k
' HYDROGRAPH AT STATION RTRID
PEAK FLOW  TIME MAXIMUM AVERAGE FLOW
' (CFS) (HR) 6-HR 2%4-HR r2-H g 24.92-HR




372. 13.58 (CFS) 151. 44, 42. 42.

(INCHES) 1.068 1.233 1.233 1.233
(AC-FT) 75. 87. 87. 87.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 24.92-HR
18. 13.58 7. 2. 2. 2.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 24.92-HR
1029.77 13.58 1027.53 1025.78 1025.75 1025.75

CUMULATIVE AREA = 1.32 sQ MI

dkk dekk kdkk kkk kkk Rkk Rkk hkk hkR kkk hAk Akk Kkk dkk kkk hkk khkk kkdk kdkdk kkk dkk kkk khdkk ko ok ek ke ke ek dkkk ke Rk

e d e e e e o e ok ek ok

* *
88 KK * SM109  * INDUSTRIAL, NO RETENTION ASSUMED, W. SIDE OF FREEWAY
* *

e e v 3 3 e e e ok ok ok ke ek

SUBBASIN RUNOFF DATA

89 BA SUBBASIN CHARACTERISTICS
TAREA .04 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... oiw s semivs sieses awim TPA0" o eioinie 8 siozaia asisisie IR (|} S —
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00
STORM AREA = .04
90 LS SCS LOSS RATE
STRTL .27 INITIAL ABSTRACTION
CRVNBR 88.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
91 WD SCS DIMENSIONLESS UNITGRAPH
TLAG .43 LAG

*kk

UNIT HYDROGRAPH
28 END-OF-PERIOD ORDINATES

3. 10. 21. 32. 38. 39. 35 30. 22. 16.
12. 9. 7. 5. 4. 3. 2. 2. 1. 1.
1. 1. 0. 0. 0. 0. 0. 0.
ddkk * kK *kk dekek *kk

HYDROGRAPH AT STATION SM109



TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.27, TOTAL EXCESS = 2.73
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
63. 12.50 (CFS) 10. 3. 3. 3.
C(INCHES) 2.506 2.728 2.728 2.728
(AC-FT) 9. 6. 6. 6.
CUMULATIVE AREA = .04 sQ MI

Jkk dkkk hkdk dkk kkk Wk dkdek dededk sk ok ok ek ok kb ek dedkk dedkk ek sk sk ekl dokk dedede dekdk Rk sk ek ke ek sk sk ek

e v v v e vk o e e e e e e

* *
92 KK * AD109 *
* *
e v e Yo e v v v e e e e e ok
93 HC HYDROGRAPH COMBINATION
1COMP 2
* kK dedkk ekk

ADD SM109 TO BASIN OUTFLOW

NUMBER OF HYDROGRAPHS TO COMBINE

dekdk

*kk *kk

HYDROGRAPH AT STATION AD109

PEAK FLOW TIME

(CFS) (HR)
379. 13.58 (CFS)
(INCHES)
(AC-FT)

6-HR
161.
1.104
80.

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW

24-HR 72-HR 24.92-HR
46. 45. 45.
1.274 1.274 1.274
92. 92. 92.
1.36 sQ MI

Khkk kkk Khkk KRk Kkk Rk hkk kkk Kdkk Rk kkk kkk Akk dkk RRk hkk kRk Akk kkk RRk dkdk kkk kkk kkk Rhkk khk Khk Rhkk kdkk khk kkk Akk kkk

e e 3 d v v v e e e ok ok ok
* *
9 KK *  RTI09 *
* *

% e o e e e e e e e e e e e

CHANNEL

HYDROGRAPH ROUTING DATA

95 RD MUSKINGUM-CUNGE CHANNEL
L 2600.

S .0030

N .018

CA .00

SHAPE TRAP

WD 8.00

ROUTE FLOW TO LOWER BUCKEYE ROAD

ROUTING

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DlAMETER4Z




CONTINUITY SUMMARY (AC-FT) - INFLOW= .9221E+02 EXCESS= .0000E+00 OUTFLOW= .9201E+02 BASIN STORAGE=

*kk

72 2.00 SIDE SLOPE

* Rk

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO
PEAK
(MIN) (FT) (CFS) (MIN)
MAIN 1.38 1.42 5.00 1300.00 378.72 820.00
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.38 1.42 5.00 378.72 820.00

*kk *kk *kk kK

HYDROGRAPH AT STATION RT109

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
379. 13.67 (CFS) 161. 46. 45. 45.
(INCHES) 1.104 1.272 1.272 1.272
(AC-FT) 80. 92. 92. 92.
CUMULATIVE AREA = 1.36 sQ MI
Nkk kkk kkk Rdk kK kkk kkk kkk Akk kkk

96 KK

97 BA

7 PH

e v e ok v e o vk e ok o ok ok ok
* *

* SM107A *

* *

AG PT SE CORNER SECT 18

e v e v v e o e o ko ke ok

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .08 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... wrtaia snwe swens o TP40 g sieiane siorms s ccesssan
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00
STORM AREA = .08

42

VOLUME MAXIMUM
CELERITY
(IN) (FPS)
1.27 8.55
1.27

.2803E+00 PERCENT ERROR=

I [ .4 " L ——
4-DAY  7-DAY 10-DAY
.00 .00 .00

=21

dkdk kkk kdkk dkkk Rkk dekk ke dedkdk dedkdk dkdkdk dedek ek ek dkdkdk ke ek ek ek sk dedkek ek ek %



98 LS SCS LOSS RATE
STRTL .31 INITIAL ABSTRACTION
CRVNBR 86.50 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
99 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .38 LAG
Tk
UNIT HYDROGRAPH
25 END-OF-PERIOD ORDINATES
9. 29. 62. 8s. 95. 89. 75. 55. 39. 28.
21. 15. s 8. 6. 4. 3. 2. 2. 1.
T s 0. 0. 0.
Yk ok dekdk kK sk Jekk

HYDROGRAPH AT STATION  SM107A

TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.41, TOTAL EXCESS = 2.59
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR

| 140. 12.42 (CFS) 21. 6. 6. 6.
CINCHES) 2.385 2.590 2.590 2.590

| (AC-FT) 17, 1. 1 .
|
| CUMULATIVE AREA = .08 sa MI

Kkk kAk ok ddkk ok Rk dkk Ak hkk kkk Rk RRk ko bk ek okt ke dkk Rk ke ek ok Rk ek ke ek ek ek dekek dedede dedkk kdkk

e 3 v o e o e o e e e ek ok

* *
101 KK ® SM107B  * AG -SIMULATION OF POSSIBLE CONTRIBUTION OF 24-INCH TAILWATER CULVERT
* *
T e Tt
CULVERT ASSUMED OPERATING AT 1.5D (20 CFS) FOR DURATION OF STORM
BUT NOT EXCEEDING TOTAL VOLUME OF AREA SM107B
100 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 10 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

104 BA SUBBASIN CHARACTERISTICS
TAREA .25 SUBBASIN AREA
Hodek
Kok doheke Hekk dekde ek

HYDROGRAPH AT STATION  SM107B




PEAK FLOW TIME
(CFS) (HR) 6-HR
20. 3.67 (CFS) 20.
CINCHES) 744
(AC-FT) 10.

CUMULATIVE AREA =

dkk ek Rkok Kdkk dkk hkk ko Rkk dkkk kkdk kb kkk ko ko Rk bk ek bk Rk drdedk ek bk ek ek ek Rk bk ke ek kkk ek ek

e o e o de ok ek ke ke ek ko

* *

MAXIMUM AVERAGE FLOW

24-HR 72-HR 24.92-HR
14. 14. 14.
2.087 2.087 2.087
28. 28. 28.

.25 sQ MI

120 KK * AD107B * ADD CHANNEL FLOW TO 107 DRAINAGE AREAS
* *
kkdk kKRR IR RN
121 HC HYDROGRAPH COMBINATION
1COMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
*edek
*kk *kk *hk *hk Tk
HYDROGRAPH AT STATION  AD107B
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
411. 13.58 (CFS) 201. 66. 64. 64.
(INCHES) 1.108 1.457 1.457 1.457
(AC-FT) 100. 131. 131. 131.
CUMULATIVE AREA = 1.69 sQ MI

kkk kkk kkk Kokk dkk Rk dkk dekk kkk sk ks ek ok ok ok ke Ak kb ek ok dedkdk bk sk dkk sk ek ke bk dkdek ek sk dkkk

e e 3k e v v e 3 o e o e ke
* *
122Kk *  RTI07B * CHANNEL
* *
e 3 e v e e e e e ke o e ek
HYDROGRAPH ROUTING DATA
123 RD MUSKINGUM-CUNGE CHANNEL
L 2600.
s .0030
N .018
cA .00
SHAPE TRAP
WD 8.00
z 2.00

ROUTE TO 1/2 SECTION LINE OF SECTION 19

ROUTING

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE



kK

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

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

MAIN 1.38 1.42 4.95 1300.00 410.13 821.67 1.45 8.75

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.38 1.42 5.00 409.88 820.00 1.45
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1313E+03 EXCESS= .0000E+00 OUTFLOW= .1311E+03 BASIN STORAGE= .2953E+00 PERCENT ERROR= =1
*ekk *ekk Rk Hedek *kk

HYDROGRAPH AT STATION  RT107B

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
410. 13.67 (CFS) 201. 66. 64. 64.
(INCHES) 1.107 1.455 1.455 1.455
(AC-FT) 100. 131. 131. 131.
CUMULATIVE AREA = 1.69 sa MI

Kkk kkk kkk kAkk Rk Rkk kkk kkR KRR KRR hkk khk Rkk RAk kkk Rk dkdk khk kkk kkk dRkk dkk KRRk Kkk KRk Fkk hhkk hkk kkk kkk kkk kkk dkkk

*hKhkkkkhkkkkk

* *

124 KK = SM108A * AG/IND/FALLOW PT NE CORNER SECT 19

* *

e e e o e e v e e v e ok e ok

SUBBASIN RUNOFF DATA

125 BA SUBBASIN CHARACTERISTICS
TAREA .13 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STORM
ojoie i HYDRO-35 ....c. ceeccccecns eeee TP-40 ..iuviicacecnae  cecacneceen TP-49 ....... -
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00
STORM AREA = .13
126 LS SCS LOSS RATE
STRTL .44 INITIAL ABSTRACTION ;‘r




CRVNBR 81.80 CURVE NUMBER

RTIMP .00 PERCENT IMPERVIOUS AREA
127 up SCS DIMENSIONLESS UNITGRAPH
TLAG .53 LAG

dedek

UNIT HYDROGRAPH
34 END-OF-PERIOD ORDINATES

7. 20. 41. 70. 94. 108. 11. 105. 9. 80.
62. 47. 37. 29. 23. 19. 15. 1. 9. 7.
6. 4. 3 3. 2. 2. 1. 1. s 1=
1 0. 0
*kk Jedkk * kK *kk ek ke

HYDROGRAPH AT STATION  SM108A

TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.81, TOTAL EXCESS = 2.19
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
151. 12.67 (CFS) 28. 8. 7. 7.
(INCHES) 2.015 2.185 2.185 2.185
(AC-FT) 14. 15. 15. 15.
CUMULATIVE AREA = .13 sQ MI

dokk kkk kokk dkk Akk KRk Rk ko Rdkk kkk kAR kAR ARk kRdk ARk Rkk kkk Rk dkk ddkk dkkk ke hkd ARk dkk kkk hkdk hkk ARk hkk hkk dhkk T b

ek ek ek ek
* *
128 KK * AD108A *
* *
ook sk ek ek e
129 HC HYDROGRAPH COMBINATION
1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
Rk
Kk k% ek *ekesk Hekdk

HYDROGRAPH AT STATION AD108A

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
438. 13.58 (CFS) 229. 74. 7. 71
(INCHES) 1.17M 1.507 1.507 1.507
(AC-FT) 114. 146. 146. 146.
CUMULATIVE AREA = 1.82 sQ MI

47



Kkk ddkk hokk kdkk ddkk ek sk ek dedkk ko dek ek kst sk ikt sk ek ek kb vk ke ek dedek kdkd deddk dedkdk ek Rk dkdk ek ek o x¥

e e e e de e de de ke e Rk k

* *

130 KK *  RT108A * CHANNEL ROUTE TO BROADWAY ROAD
* %*
e e v J e v e o o v e e e ok

HYDROGRAPH ROUTING DATA

131 RD MUSKINGUM-CUNGE CHANNEL ROUTING

L 2600. CHANNEL LENGTH

S .0030 SLOPE

N .018 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA

SHAPE TRAP CHANNEL SHAPE

WD 8.00 BOTTOM WIDTH OR DIAMETER

ra 2.00 SIDE SLOPE

*kk

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

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

MAIN 1.38 1.42 4.86 1300.00 436.84 821.01 1.50 8.92

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 1.38 1.42 5.00 436.73 820.00 1.50

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1463E+03 EXCESS= .0000E+00 OUTFLOW= .1460E+03 BASIN STORAGE= .3184E+00 PERCENT ERROR=  -.1

Fdkk *dkk *kk dekk *kk

HYDROGRAPH AT STATION  RT108A

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
437. 13.67 (CFS) 229. 74. 7. 7.
(INCHES) 1.170 1.505 1.505 1.505
(AC-FT) 114. 146. 146. 146.
CUMULATIVE AREA = 1.82 sQ MI

dkk dekk Kk dkkdk Rk dkk dkk dekk Rtk ok Rk ek ki Rk Rk dkk kdkk kkk dedkdk dedkdk hdkk sk drdkdk ek Rk ek ek Rk dedkk kkdk dokk ddkk Rk

Fedededede ek de e e 45




* *

132 KK * SM1088 * AG PT SE CORNER SECT 19
* *

e e e e v v e e e o e ok e ke

SUBBASIN RUNOFF DATA

133 BA SUBBASIN CHARACTERISTICS
TAREA .14 SUBBASIN AREA

PRECIPITATION DATA

7 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... s s sawres o TP=40 @ sands sonnls smete s eeinies s TPoA9 suw e s
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.78 1.53 2.68 2.93 3.09 3.40 3.69 4.00 .00 .00 .00 .00
STORM AREA = .14
134 LS SCS LOSS RATE
STRTL .47 INITIAL ABSTRACTION
CRVNBR 81.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
135 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .41 LAG

dekk

UNIT HYDROGRAPH
27 END-OF-PERIOD ORDINATES

13. 41. 86. 129. 149. 148. 130. 105. 75. 54.
40. 30. 22. 17. 12. 9. 7. 5. 4. 3.
2. 2s 1. 1. 1. 0. 0.
wokk ek *okk dekek *ekk

HYDROGRAPH AT STATION  SM108B

TOTAL RAINFALL = 4.00, TOTAL LOSS = 1.88, TOTAL EXCESS = 2.12
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24 .92-HR
186. 12.50 (CFS) 29. 8. 8. 8.
(INCHES) 1.957 2.120 2.120 2.120
(AC-FT) 15. 16. 16. 16.
CUMULATIVE AREA = .14 sQ MI

Kkk kkk kkk dkkk kkk sk ek kkk kkk ko dkkdk dekk gk ke sk ke ek bk Sk dedok ekl ek ek ek Rk ek ke ek ek bk dkdkk ddkk kkk

e 3 o v e e e e e ke e ek
* *

136 KK *  ADBDWY * TOTAL HYD. AT BROADWAY ROAD
* *

KhKKKKAKAKIK KK 47



137 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
Rk
l *kk * kK *kk *hkk F: 2.3
' HYDROGRAPH AT STATION ADBDWY
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 24.92-HR
l 571 12.67 (CFS) 258. 82. 79. 79.
(INCHES) 1.224 1.549 1.549 1.549
(AC-FT) 128. 162. 162. 162.
' CUMULATIVE AREA = 1.96 SQ MI
>
l Y,




OPERATION

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

5 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

SM98

SM99

ADD99

RTSE

SM100

AD100

RT100

SM101

AD101

RTVBN

SM102A

RT102A

SM1028B

AD102B

RT102

SM103

AD103

RT103

SM104

SM105

SM105A

SM106

AD106

RTRID

SM109

AD109

PEAK
FLOW

40.

25.

66.

53.

60.

60.

58.

114.

13.

13.

17.

126.

125.

261.

386.

383.

13.

12.

49.

132.

527.

372.

63.

379.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

12.17

12.17

12.17

12.67

12.92

12.92

13.00

12.75

12.92

16.50

13.00

13.00

12.75

12.75

12.92

12.92

12.92

13.00

14.08

13.08

12.17

13.25

13.08

13.58

12.50

13.58

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD
24-HOUR

6-HOUR

19.
13.

31.

25.
29.

29.

92.

92.

45.
152.
151.

10.

161.

=/

17.

26.

26.

13.

4b.

44,

46.

BASIN

72-HOUR AREA
1s .01
1. .01
1. .02
1s .02
4. .10
5. .13
B 13
3 .05
8. .18
4. .18
2. .13
2: .13
6. .12
8. .24
8. .24
17. .23
25. 47
25. 47
3 .25
2. .14
1. .01
12. b4
42. 1.32
42. 1.32
3 .04
45. 1.36

MAXIMUM
STAGE

1062.33

1051.29

1029.77

TIME OF
MAX STAGE

12.67

16.67

13.58



ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

AT

AT

RT109

SM107A

SM1078B

AD1078B

RT107B

SM108A

AD108A

RT108A

SM1088B

ADBDWY

379.

140.

20.

411.

410.

151.

438.

437.

186.

571.

13.

12.

13.

13.

12.

13.

13.

12.

12.

67

42

.67

58

67

67

58

67

50

67

161.

21.

20.

201.

201.

28.

229.

229.

29.

258.

46.

14.

74.

74.

82.

45.

14.

7.

74 E

79.

1.36

.08

.25

1.69

1.69

.13

1.82

1.82

4

1.96



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

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

RT100 MANE 4.24 60.22 780.61 1.59 5.00 60.10 780.00 1.59

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1060E+02 EXCESS= .0000E+00 OUTFLOW= .1059E+02 BASIN STORAGE= .2107E-01 PERCENT ERROR= -.1
RT102A MANE 2.50 13.13 782.50 47 5.00 13.07 780.00 47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3129E+01 EXCESS= .0000E+00 OUTFLOW= .3126E+01 BASIN STORAGE= .4970E-02 PERCENT ERROR= -.1
RT102 MANE 4.41 125.12 776.34 1.26 5.00 124.73 775.00 1.26

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1635E+02 EXCESS= .0000E+00 OUTFLOW= .1625E+02 BASIN STORAGE= .8325E-01 PERCENT ERROR= .1
RT103 MANE 5.00 383.42 780.00 2.00 5.00 383.42 780.00 2.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5075E+02 EXCESS= .0000E+00 OUTFLOW= .5063E+02 BASIN STORAGE= .2617E+00 PERCENT ERROR= -.3
RT109 MANE 5.00 378.72 820.00 1.27 5.00 378.72 820.00 1.27

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9221E+02 EXCESS= .0000E+00 OUTFLOW= .9201E+02 BASIN STORAGE= .2803E+00 PERCENT ERROR= -.1
RT107B MANE 4.95 410.13 821.67 1.45 5.00 409.88 820.00 1.45

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1313E+03 EXCESS= .0000E+00 OUTFLOW= .1311E+03 BASIN STORAGE= .2953E+00 PERCENT ERROR= -.1
RT108A MANE 4.86 436.84 821.01 1.50 5.00 436.73 820.00 1.50

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1463E+03 EXCESS= .0000E+00 OUTFLOW= .1460E+03 BASIN STORAGE= .3184E+00 PERCENT ERROR=  -.1

*%% NORMAL END OF HEC-1 ***
Elapsed Time - 00:01:13.16  (73.16 Seconds)
NORMAL END OF HEC-1



SEGMENT I
CULVERT DESIGN SHEETS




04-30-19 16:01:36 ROOSE 04-22-19 & -2322
MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 60
MAXIMUM DISCHARGE (CFS) 72
Ic] A - SITE DATA | B - CULVERT SHAPE, MATERIAL, INLET |
|uf-=ssmemsmmemmmnnnnnnaacenns e |
L] INLET OUTLET CULVERT| BARRELS  SPAN  RISE  MANN. INLET |
ELEV.  ELEV. LENGTH | SHAPE N TYPE |

|#| (FTY  (FT)  (FT) | MATERIAL (FT)  (FT) I

|1] 1055.31 1054.00 110.00 | 1 - RCP 3.50 3.50 .012 CONVENTIONAL|
2] I |
131 |
4] |
5] l
6] I

- N g e .
=

CULVERT NUMBER: 1

INLET STATION (FT) 0.00
.‘ INLET ELEVATION (FT) 1055.31
OUTLET STATION (FT) 110.00
OUTLET ELEVATION (FT) 1054.00
' NUMBER OF BARRELS 1.00
SLOPE (V-FT/H-FT) 0.0119
CULVERT LENGTH ALONG SLOPE (FT) 110.00
I BARREL SHAPE: CIRCULAR 3.50 FT IN DIAMETER
BARREL MATERIAL:
WITH A MANNING’S N OF 0.012
.', INLET TYPE: CONVENTIONAL

INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT)

SIDE SLOPE H/V _:1

CHANNEL SLOPE V/H (FT/FT)
MANNING’S N (.01-0.1)

CHANNEL INVERT ELEVATION (FT)

4.
3.0

00

0.003
0.030

1054.00

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
SHEAR
(PSF)

FLOW W.S.E.  FROUDE
(CFS) (FT) NO. (
0.00 1054.00 0.000
7.20 1054.68 0.000
14.40 1054.97 0.000
21.60 1055.19  0.000
28.80 1055.37 0.000
36.00 1055.52  0.000
43.20 1055.66 0.000
50.40 1055.79  0.000
57.60 1055.90  0.000
60.00 1055.94  0.000
72.00 1056.11  0.000

VEL.

FPS)
0.00
1.77
2.16
2.41
2.60
2.76
2.90
3.02
3.13
3.16
3.31

0.
0.
.20
.24
.28
31
.34
0.
0.
0.
0.

O O o oo

00
14

37
39
40
43




SELECTED OVERTOPPING CREST

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):
CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)

OVERTOPPING CREST ELEVATION (FT)

PAVED
100.00

100.00
1062.00

ELEV (FT)  TOTAL
1055.31 0
1056.33 7
1056.85 14
1057.28 22
1057.64 29
1057.95 36
1058.24 43
1058.53 50
1058.82 58
1058.92 60
1059.45 72

Q HWE

(cfs) (ft)
0 1055.31
1056.33
14  1056.85
22 1057.28
29 1057.64
36 1057.95
43 1058.24
50 1058.53
58 1058.82
60 1058.92
72 1059.45

1 2

0 0

7 0

14 0

22 0

29 0

36 0

43 0

50 0

58 0

60 0

72 0

CULVERT # 1

FOR

TWE ICH

(ft) (ft)
1054.00 0.00
1054.68 1.02
1054.97 1.54
1055.19 1.97
1055.37 2.33
1055.52 2.64
1055.66 2.93
1055.79 3.22
1055.90 3.51
1055.94 3.61
1056.11 4.14

PERFORMANCE CURVE

1

BARREL(S)

OCH CCE
(ft) (ft
-1.31 -1

-0.16 -0.

0.35
0.76
1.12
1.45
1.76

2.35
2.44

0
0
1
1
1
2.06 2.
2
2
2

SUMMARY OF ITERATIVE SOLUTION ERRORS

FILE: ROOSE

HEAD
ELEV(FT)
1055.31
1056.33
1056.85
1057.28
1057.64
1057.95
1058.24
1058.53
1058.82
1058.92
1059.45

HEAD

ERROR(FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

TOTAL
FLOW(CFS)

0

7
14
22
29
36
43
50
58

5 6 OVERTOP ITER
0 0 00
0 0 0 2
0 0 0 2
0 0 02
0 0 02
0 0 0 2
0 0 02
0 0 0 2
0 0 0 2
0 0 0 2
0 0 0 2
FCE TCE )
) (ft) (ft)  (fps)
.31 1055.31 0.00  0.00
16 0.00 0.00  5.51
.35 0.00 0.00  6.61
.76 0.00 0.00  7.49
2 0.00 0.00 8.27
.45 0.00 0.00 8.9
.76 0.00 0.00 9.60
06 0.00 0.00 10.22
.35 0.00 0.00 10.80
A 0.00 0.00 10.99
.93 0.00 0.00 11.90
DATE: 04-22-1992
FLOW % FLOW
ERROR(CFS) ERROR
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00



04-30-19 15:50:21 SOUPAC 04-30-19 Z=-Z228

MINUMUM DISCHARGE (CFS) 0

DESIGN DISCHARGE (CFS) 386

MAXIMUM DISCHARGE (CFS) 463
|Ic| A - SITE DATA | B - CULVERT SHAPE, MATERIAL, INLET |
L e s e et e |
[L] INLET OUTLET CULVERT| BARRELS ~ SPAN  RISE  MANN. INLET |
|v]  ELEV. ELEV. LENGTH | SHAPE N TYPE |
|#] (FT) (FT) (FT) | MATERIAL  (FT)  (FT) |
R o I e S R A P |
|1] 1038.08 1037.37 180.00 | 4 - RCP 4.50  4.50 .012 CONVENTIONAL|
2| I I
13| I |
|4] I I
151 I I
6] I I

CULVERT NUMBER: 1

INLET STATION (FT) 15230.00
INLET ELEVATION (FT) 1038.08
OUTLET STATION (FT) 15410.00
OUTLET ELEVATION (FT) 1037.37
NUMBER OF BARRELS 4.00
SLOPE (V-FT/H-FT) 0.0039
CULVERT LENGTH ALONG SLOPE (FT) 180.00
BARREL SHAPE: CIRCULAR 4.50 FT IN DIAMETER

BARREL MATERIAL:

WITH A MANNING’S N OF 0.012

INLET TYPE: CONVENTIONAL

INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT) 8.00
SIDE SLOPE H/V _:1 2.0
CHANNEL SLOPE V/H (FT/FT) 0.002
MANNING’S N (.01-0.1) 0.018
CHANNEL INVERT ELEVATION (FT) 1037.07

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NO. (FPS)  (PSF)
0.00 1037.07 0.000 0.16 82.00
46.30 1038.26 0.000 3.76 0.17
92.60 1038.81 0.000 4.63 0.25
138.90 1039.23  0.000 5.21 0.31
185.20 1039.59 0.000 5.65 0.36
231.50 1039.89 0.000 6.01 0.41
277.80 1040.17  0.000 6.31 0.44
324.10 1040.42  0.000 6.58 0.48
370.40 1040.65 0.000 6.82 0.51
386.00 1040.73  0.000 6.89 0.52
463.00 1041.07 0.000 7.24 0.57

L= o



SELECTED OVERTOPPING CREST

ROADWAY

SURFACE:

EMBANKMENT TOP WIDTH (FT):
CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

ELEV (FT)

1038.08
1039.31
1039.90
1040.41
1040.83
1041.21
1041.73
1042.06
1042.37
1042.48
1042.99

Q
(cfs)
0

SUMMARY OF ITERATIVE SOLUTION ERRORS

TOTAL
0
46

HWE

(ft)
1038.08
1039.31
1039.90
1040.41
1040.83
1041.21
1041.73
1042.06
1042.37
1042.48
1042.99

HEAD
ELEV(FT)
1038.08
1039.31
1039.90
1040.41
1040.83
1041.21
1041.73
1042.06
1042.37
1042.48
1042.99

GRAVEL

120.00

100.00

1047.50

FILE: SOUPAC DATE: 04-30-1992
1 2 3 4 5 6 OVERTOP ITER
0 0 0 0 0 0 00
46 0 0 0 0 0 0 2
93 0 0 0 0 0 0 2
139 0 0 0 0 0 0 2
185 0 0 0 0 0 0 2
232 0 0 0 0 0 0 2
278 0 0 0 0 0 0 2
324 0 0 0 0 0 0 2
370 0 0 0 0 0 0 2
386 0 0 0 0 0 0 2
463 0 0 0 0 0 0 2
CULVERT # 1 PERFORMANCE CURVE

FOR 4 BARREL(S)

TWE ICH OCH CCE FCE TCE Vo
(ft) (ft) (ft) (ft) (ft) (ft)  (fps)
1037.07 0.00 -0.7 -0.71 1038.08 0.00 0.00
1038.26 1.23 0.65 0.65 0.00 0.00 5.17
1038.81 1.82 1.26 1.26 0.00 0.00 5.26
1039.23 2.33 1.75 1.75 0.00 0.00 5.58
1039.59 2.75 2.25 2.25 0.00 0.00 5.93
1039.89 3.13 2.64 2.64 0.00 0.00 6.31
1040.17 3.47 3.65 3.65 0.00 0.00 6.68
1040.42 3.79 3.98 3.98 0.00 0.00 7.07
1040.65 4.1 4.29 4.29 0.00 0.00 7.47
1040.73 4.21 4.40 4.40 0.00 0.00 7.60
1041.07 4.75 4.9 4.91 0.00 0.00 8.30

FILE: SOUPAC DATE: 04-30-1992
HEAD TOTAL FLOW % FLOW
ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
0.00 0 0 0.00
0.00 46 0 0.00
0.00 93 0 0.00
0.00 139 0 0.00
0.00 185 0 0.00
0.00 232 0 0.00
0.00 278 0 0.00
0.00 324 0 0.00
0.00 370 0 0.00
0.00 386 0 0.00
0.00 463 0 0.00



04-30-1992 16:06:48 BUCKEYE 04-30-19 c-220

MINUMUM DISCHARGE (CFS) 0

DESIGN DISCHARGE (CFS) 386

MAXIMUM DISCHARGE (CFS) 463
[c|] A - SITE DATA | B - CULVERT SHAPE, MATERIAL, INLET |
|Uf----==memmmmmmmeannnneaaes |---eeemmemmeemsmnn e oo ceeee |
[L] INLET OUTLET  CULVERT| BARRELS ~ SPAN  RISE  MANN. INLET |
|[v| ELEV.  ELEV. LENGTH | SHAPE N TYPE |
|[#] (FD) (FT) (FT) | MATERIAL (FT)  (FT) |
B ST s i g R e e g |
|[1] 1031.54 1031.14 200.00 | 3 - RCP 5.00 5.00 .012 CONVENTIONAL|
|2| | I
131 | |
|4] I I
151 I I
6] I I

CULVERT NUMBER: 1

INLET STATION (FT) 17915.00
INLET ELEVATION (FT) 1031.54
OUTLET STATION (FT) 18115.00
OUTLET ELEVATION (FT) 1031.14
NUMBER OF BARRELS 3.00
SLOPE (V-FT/H-FT) 0.0020
CULVERT LENGTH ALONG SLOPE (FT) 200.00
BARREL SHAPE: CIRCULAR 5.00 FT IN DIAMETER

BARREL MATERIAL:

WITH A MANNING’S N OF 0.012

INLET TYPE: CONVENTIONAL

INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT) 8.00
SIDE SLOPE H/V _:1 2.0
CHANNEL SLOPE V/H (FT/FT) 0.002
MANNING’S N (.01-0.1) 0.018
CHANNEL INVERT ELEVATION (FT) 1031.14

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
FLOW W.S.E. FROUDE VEL. SHEAR
(CFS) (FT) NO. (FPS)  (PSF)
0.00 1031.14  0.000 0.14 82.00
46.30 1032.37  0.000 3.58 0.15
92.60 1032.95 0.000 4.41 0.23
138.90 1033.38 0.000 4.95 0.28
185.20 1033.75 0.000 5.37 0.33
231.50 1034.07 0.000 5.7 0.37
277.80 1034.35 0.000 6.00 0.40
324.10 1034.61  0.000 6.25 0.43
370.40 1034.85 0.000 6.48 0.46
386.00 1034.93  0.000 6.55 0.47
463.00 1035.28 0.000 6.88 0.52




SELECTED OVERTOPPING CREST

ROADWAY SURFACE:

EMBANKMENT TOP WIDTH (FT):
CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT)

OVERTOPPING CREST ELEVATION (FT)

PAVED
150.00

100.00
1041.00

ELEV (FT)  TOTAL
1031.54 0
1033.07 46
1033.75 93
1034.30 139
1034.78 185
1035.23 232
1035.65 278
1036.01 324
1036.40 370
1036.53 386
1037.16 463

Q HWE

(cfs) (ft)
0 1031.54
46 1033.07
93 1033.75
139  1034.30
185 1034.78
232 1035.23
278 1035.65
324  1036.01
370 1036.40
386 1036.53
463  1037.20

SUMMARY OF ITERATIVE SOLUTION ERRORS

HEAD
ELEV(FT)
1031.54
1033.07
1033.75
1034.30
1034.78
1035.23
1035.65
1036.01
1036.40
1036.53

1 2 3 4 5 6 OVERTOP ITER
0 0 0 0 0 0 00
46 0 0 0 0 0 0 2
93 0 0 0 0 0 0 2
139 0 0 0 0 0 0 2
185 0 0 0 0 0 0 2
232 0 0 0 0 0 0 2
278 0 0 0 0 0 0 2
324 0 0 0 0 0 0 2
370 0 0 0 0 0 0 2
386 0 0 0 0 0 0 2
463 0 0 0 0 0 0 2
CULVERT # 1 PERFORMANCE CURVE
FOR 3 BARREL(S)

TWE ICH OCH CCE FCE TCE Vo
(ft) (ft) (ft) (ft) (ft) (ft)  (fps)
1031.14 0.00 -0.40 -0.40 1031.54 0.00 0.00
1032.37 1.38 1.53 1.53 0.00 0.00 4.05
1032.95 2.06 2.21 2.21 0.00 0.00 4.81
1033.38 2.63 2.76 2.76 0.00 0.00 5.42
1033.75 3n 3.24 3.24 0.00 0.00 5.96
1034.07 3.53 3.69 3.69 0.00 0.00 6.46
1034.35 3.9 4.1 4.1 0.00 0.00 6.96
1034.61 4.28 4.47 4.47 0.00 0.00 7.43
1034.85 4.64 4.86 4.86 0.00 0.00 7.92
1034.93 4.76 4.99 4.99 0.00 0.00 8.09
1035.28 5.38 5.66 5.66 0.00 0.00 8.91

FILE: BUCKEYE DATE: 04-30-1992

HEAD TOTAL FLOW X FLOW
ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
0.00 0 0 0.00
0.00 46 0 0.00
0.00 93 0 0.00
0.00 139 0 0.00
0.00 185 0 0.00
0.00 232 0 0.00
0.00 278 0 0.00
0.00 324 0 0.00
0.00 370 0 0.00
0.00 386 0 0.00
0.00 463 0 0.00

1037.16



04-30-1992 10:12:01 SM109 04-30-19 c-24/

MINUMUM DISCHARGE (CFS) 0

DESIGN DISCHARGE (CFS) 52

MAXIMUM DISCHARGE (CFS) 63
|Ic] A - SITE DATA | B - CULVERT SHAPE, MATERIAL, INLET |
R |-=mmmmmmmme oo |
|L| INLET OUTLET CULVERT| BARRELS ~ SPAN  RISE  MANN. INLET |
V| ELEV.  ELEV. LENGTH | SHAPE N TYPE |
|#]  (FD (FT) (FT) | MATERIAL (FT)  (FT) |
& e, e el e |
[1] 1026.00 1017.00 340.00 | 1 - RCP 3.00 3.00 .012 CONVENTIONAL |
l2] | I
13| I |
|4] I I
151 I I
|6 I I

CULVERT NUMBER: 1

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1026.00
OUTLET STATION (FT) 340.00
OUTLET ELEVATION (FT) 1017.00
NUMBER OF BARRELS 1.00
SLOPE (V-FT/H-FT) 0.0265
CULVERT LENGTH ALONG SLOPE (FT) 340.00
BARREL SHAPE: CIRCULAR 3.00 FT IN DIAMETER

BARREL MATERIAL:

WITH A MANNING’S N OF 0.012

INLET TYPE: CONVENTIONAL

INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

CONSTANT WATER SURFACE ELEVATION
1027.20

SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED
EMBANKMENT TOP WIDTH (FT): 300.00
CONSTANT ROADWAY ELEVATION PROFILE

CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1040.00

o




ELEV (FT)

1026.00
1027.37
1027.52
1027.93
1028.28
1028.60
1028.91
1029.25
1029.87
1029.98
1031.25

TOTAL
0
6

13
19
25
32
38
44
50
52
63

Q
(cfs)
0

13
19
25
32
38
44

HWE

(ft)
1027.20
1027.37
1027.52
1027.93
1028.28
1028.60
1028.91
1029.25
1029.87
1029.98
1031.25

1 2

0 0

6 0

13 0

19 0

25 0

32 0

38 0

44 0

50 0

52 0

63 0

CULVERT # 1

FOR

TWE ICH

(ft) (ft)
1027.20 0.00
1027.20 0.99
1027.20 1.52
1027.20 1.93
1027.20 2.28
1027.20 2.60
1027.20 2.91
1027.20 3.25
1027.20 3.61
1027.20 3.7
1027.20 4.47

SUMMARY OF ITERATIVE SOLUTION ERRORS

HEAD
ELEV(FT)
1026.00
1027.37
1027.52
1027.93
1028.28
1028.60
1028.91
1029.25
1029.87
1029.98
1031.25

HEAD

ERROR(FT)
0.00

.00
.00
.00
.00
.00

FILE: SM109 DATE: 04-30-1992
3 4 5 6 OVERTOP ITER
0 0 0 0 00
0 0 0 0 0 2
0 0 0 0 0 2
0 0 0 0 0 2
0 0 0 0 0 2
0 0 0 0 0 2
0 0 0 0 0 2
0 0 0 0 0 2
0 0 0 0 0 2
0 0 0 0 0 2
0 0 0 0 0 2

PERFORMANCE CURVE
1 BARREL(S)
OCH CCE FCE TCE Vo
(ft) (ft) (ft) (ft)  (fps)

1.20 1.20 1026.00 0.00 0.00
1.37 1.37 0.00 0.00 0.89
1.44 1.44 0.00 0.00 1.78
1.63 1.63 0.00 0.00 2.67
1.85 1.85 0.00 0.00 3.57
2.21 2.21 0.00 0.00 4.46
2.68 2.68 0.00 0.00 5.35
3.21 3.21 0.00 0.00 6.24
3.87 3.87 0.00 0.00 7.13
3.98 3.98 0.00 0.00 7.36
5.25 5.25 0.00 0.00 8.91
FILE: SM109 DATE: 04-30-1992

TOTAL FLOW % FLOW

FLOW(CFS) ERROR(CFS) ERROR

0 0 0.00

6 0 0.00

13 0 0.00

19 0 0.00

25 0 0.00

32 0 0.00

38 0 0.00

44 0 0.00

50 0 0.00

52 0 0.00

63 0 0.00

@/



05-07-1992 10:44:43 CANAL 05-07-19 £=207
. MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 372
MAXIMUM DISCHARGE (CFS) 446
] A - SITE DATA | B - CULVERT SHAPE, MATERIAL, INLET |
Juf--esmsmmmmmmnmmnannnncaces |mmmmmmmoe s ne s |
|[L| INLET OUTLET  CULVERT| BARRELS ~ SPAN  RISE  MANN. INLET |
V] ELEv. ELEV. LENGTH | SHAPE N TYPE |
- |#]  (FT) (FT) (FT) | MATERIAL  (FT) (FT) |
NN e |-rerenn e |
|1] 1025.17 1022.21 155.00 | 3 - RCP 5.00 5.00 .012 CONVENTIONAL|
12| I I
' 13 I I
I |4] I I
151 I I
6] I I

CULVERT NUMBER: 1

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1025.17
OUTLET STATION (FT) 155.00
OUTLET ELEVATION (FT) 1022.21
NUMBER OF BARRELS 3.00
SLOPE (V-FT/H-FT) 0.0191
CULVERT LENGTH ALONG SLOPE (FT) 155.00
BARREL SHAPE: CIRCULAR 5.00 FT IN DIAMETER

BARREL MATERIAL:

WITH A MANNING’S N OF 0.012

INLET TYPE: CONVENTIONAL

INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT) 8.00
SIDE SLOPE H/V _:1 2.0
CHANNEL SLOPE V/H (FT/FT) 0.002
MANNING’S N (.01-0.1) 0.018
CHANNEL INVERT ELEVATION (FT) 1022.21

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
FLOW W.S.E. FROUDE VEL.  SHEAR
(CFS) (FT) NO. (FPS)  (PSF)
0.00 1022.21 0.000 0.16 94.40
44.60 1023.42 0.000 3.54 0.15
89.20 1023.98 0.000 4.36 0.22
133.80 1024.41  0.000 4.90 0.27
178.40 1024.77  0.000 5.31 0.32
223.00 1025.08 0.000 5.65 0.36
267.60 1025.36 0.000 5.94 0.39
312.20 1025.62 0.000 6.19 0.43
356.80 1025.85 0.000 6.41 0.45
372.00 1025.93  0.000 6.49 0.46
446.00 1026.27 0.000 6.81 0.51




SELECTED OVERTOPPING CREST

ROADWAY

SURFACE:

EMBANKMENT TOP WIDTH (FT):
CONSTANT ROADWAY ELEVATION PROFILE

CREST LEN

GTH (FT)

OVERTOPPING CREST ELEVATION (FT)

GRAVEL
120.00

100.00
1033.00

6 OVERTOP ITER

ELEV (FT)
1025.17
1026.48
1027.14
1027.70
1028.17
1028.58
1028.96
1029.31
1029.66
1029.78
1030.36

TOTAL
0

Q
(cfs)
0

HWE

(ft)
1025.17
1026.48
1027.14
1027.70
1028.17
1028.58
1028.96
1029.31
1029.66
1029.78
1030.36

1 2

0 0

45 0

89 0

134 0

178 0

223 0

268 0

312 0

357 0

372 0

446 0

CULVERT # 1

TWE ICH

(ft) (ft)
1022.21 0.00
1023.42 1.31
1023.98 1.97
1024.41 2.53
1024.77 3.00
1025.08 3.41
1025.36 3.79
1025.62 4.14
1025.85 4.49
1025.93 4.60
1026.27 5.19

PERFORMANCE CURVE
FOR 3 BARREL(S)

OCH CCE
(ft) (ft)
-2.96 -2
-1.44 =1
.74 -0.
.20 -0.
.28 0
.71 0
.1 1
.49 1.
1

1

2

[}
o

.86
.99
.56

N = = 2 o 00 o

0 00
0 02
0 0 2
0 0 2
0 0 2
0 02
0 0 2
0 0 2
0 0 2
0 0 2
0 0 2
TCE %)
(ft)  (fps)
0.00  0.00
0.00  4.02
0.00 4.76
0.00 5.35
0.00 5.88
0.00 6.37
0.00  6.85
0.00  7.31
0.00 7.78
0.00 7.9
0.00 8.71

SUMMARY OF ITERATIVE SOLUTION ERRORS

FILE: CANAL

HEAD
ELEV(FT)

1025.
1026.
1027.
1027.
1028.
1028.
1028.
1029.
1029.
1029.
1030.

17
48
14
70
17
58
96
31
66
78
36

HE

AD

ERROR(FT)
0.00

O O OO0 oo o o o o

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

TOTAL
FLOW(CFS)
0

5
0
0
0
0
0
0
0
0
0
0
0
FCE
(ft)
.96 1025.17
b4 0.00
74 0.00
20 0.00
.28 0.00
.71 0.00
.1 0.00
49 0.00
.86 0.00
.99 0.00
.56 0.00
FLOW
ERROR(CFS)
0
0
0
0
0
0
0
0
0
0
0

% FLOW
ERROR
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



05-29-1992 07:31:39 RID59 01-08-19

MINUMUM DISCHARGE (CFS) 0

DESIGN DISCHARGE (CFS) 100

MAXIMUM DISCHARGE (CFS) 220
Ic| A - SITE DATA | B - CULVERT SHAPE, MATERIAL, INLET |
U] = 2B e e [l mpim i o i i s i e |
[L] INLET  OUTLET  CULVERT| BARRELS SPAN RISE MANN. INLET |
|v]  ELEv. ELEV. LENGTH | SHAPE N TYPE |
|#]  (FT) (FT) (FT) | MATERIAL  (FT) (FT) |
| Baseosseapa Bipagens i e |
|1] 22.70  22.45 440.00 | 1 - RCB 12.00 10.00 .013 CONVENTIONAL |
12| I I
13 I I
|41 I I
151 I I
6l I I

CULVERT NUMBER: 1

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 22.70
OUTLET STATION (FT) 440.00
OUTLET ELEVATION (FT) 22.45
NUMBER OF BARRELS 1.00
SLOPE (V-FT/H-FT) 0.0006
CULVERT LENGTH ALONG SLOPE (FT) 440.00

BARREL SHAPE: 12.00 FT X 10.00 FT BOX
BARREL MATERIAL: CONCRETE

WITH A MANNING’S N OF 0.013

INLET TYPE: CONVENTIONAL

INLET EDGE AND WALL: 1:1 BEVEL

INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT) 8.00
SIDE SLOPE H/V _:1 1.0

CHANNEL SLOPE V/H (FT/FT) 0.000
MANNING’S N (.01-0.1) 0.025
CHANNEL INVERT ELEVATION (FT) 22.59

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE  VEL. SHEAR

(CFS) (FT) NO.  (FPS)  (PSF)
0.00 22.59 0.000 0.00 0.00
22.00 24.61 0.000 1.09 0.03
44.00 25.59 0.000 133 0.04
66.00 26.34 0.000 1.50 0.05
88.00 26.98 0.000 1.62 0.05
100.00 27.30 0.000 1.67 0.06
132.00 28.04 0.000 1.80 0.07
154.00 28.50 0.000 1.87 0.07
176.00 28.92 0.000 1.94 0.08
198.00 29.32 0.000 2.00 0.08
220.00 29.69  0.000 2.05 0.09

ez

e caral




SELECTED OVERTOPPING CREST

ROADWAY SURFACE:
EMBANKMENT TOP WIDTH (FT):

CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT)
OVERTOPPING CREST ELEVATION (FT)

PAVED
380.00

100.00
34.20

6 OVERTOP ITER

ELEV (
22.
24.
25.
26.
27
27.
28.
28.
29.
29.
29.

FT)
70
64
64
41
07
39
15
63
06
47
86

TOTAL

0
22
44
66

O O O O O O o o o o o

O O O O 0O O O o o o o

0

N DN NN NN NN

Q
(cfs)
0
22
44
66

HWE

(ft)
22.
24.
25.
26.
27s
27.
28.
28.
29.
29.
29.

CULVERT # 1

TWE

(ft)
22.59
24.61
25.59
26.34
26.98
27.30
28.04
28.50
28.92
29.32
29.69

FOR
ICH
(ft)

0.

W W W WP NN =
P A e

PERFORMANCE CURVE

1

BARREL(S)

OCH
(ft

-0.

-

~N OO W
e e s s s e e e

)

CCE
(ft
-0

-

~N o0 O

TCE

oft)
0.

O O O O O O o o o o
P )

Vo
(fps)

0.

N NN NN = a2 a2 a0
P )

FILE: RID59

% FLOW
ERROR

HEAD
ELEV(FT)

22.
24.
25.
26.
27.
27.
28.
28.
29.
29.
29.

70
64
64
41
07
39
15
63
06
47
86

SOLUTION ERRORS

HEAD

ERROR(FT)

0.

O 0O O OO0 o o o o o

00

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

TOTAL

FLOW(CFS)

0
22
44
66

5
0
0
0
0
0
0
0
0
0
0
0
FCE
) (ft)
<1 22.70
.94 0.00
.94 0.00
.71 0.00
37 0.00
.69 0.00
.45 0.00
.93 0.00
.36 0.00
77 0.00
16 0.00
FLOW
ERROR(CFS)
0
0
0
0
0
0
0
0
0
0
0

0.
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

O O O 0O O o o o o o

00
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05-07-1992 10:48:11 59AVE 05-07-19 £-228
MINUMUM DISCHARGE (CFS) 0
DESIGN DISCHARGE (CFS) 379
MAXIMUM DISCHARGE (CFS) 455
|c| A - SITE DATA | B - CULVERT SHAPE, MATERIAL, INLET |
R s | s e S TS S I
[L| INLET  OUTLET  CULVERT| BARRELS SPAN RISE MANN. INLET |
V]  ELEV. ELEV. LENGTH | SHAPE N TYPE |
|#]  (FT) (FT) (FT) | MATERIAL  (FT) (FT)
] e e e T e R — e s e S I
|1] 1020.91 1020.57 170.00 | 3 - RCP 5.00 5.00 .012 CONVENTIONAL |
12] | I
3] I I
4] I |
5 I |
l6| | |
CULVERT NUMBER: 1
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1020.91
OUTLET STATION (FT) 170.00
OUTLET ELEVATION (FT) 1020.57
NUMBER OF BARRELS 3.00
SLOPE (V-FT/H-FT) 0.0020
CULVERT LENGTH ALONG SLOPE (FT) 170.00

BARREL SHAPE: CIRCULAR
BARREL MATERIAL:

WITH A MANNING’S N OF 0.012
INLET TYPE: CONVENTIONAL
INLET EDGE AND WALL: GROOVED END IN
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION
BOTTOM WIDTH (FT)
SIDE SLOPE H/V _:1
CHANNEL SLOPE V/H (FT/FT)
MANNING’S N (.01-0.1)
CHANNEL INVERT ELEVATION (FT)

5.00 FT IN DIAMETER

HEADWALL

8.00
2.0

0.002

0.018

1020.57

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE  VEL.

(CFS) (FT) NO.  (FPS)
0.00 1020.57 0.000 0.16
45.50 1021.79  0.000 3.56
91.00 1022.36  0.000 4.39
136.50 1022.79 0.000 4.93
182.00 1023.16  0.000 5.34
227.50 1023.47 0.000 5.68
273.00 1023.75 0.000 5.97
318.50 1024.01  0.000 6.22
364.00 1024.25 0.000 6.45
379.00 1024.32 0.000 6.52
455.00 1024.67 0.000 6.84

SHEAR

(PSF)
94.40
0.15
0.22
0.28
0.32
0.36
0.40
0.43
0.46
0.47
0.51



SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED
EMBANKMENT TOP WIDTH (FT): 140.00
CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1031.00
SUMMARY OF CULVERT FLOWS (CFS) FILE: 59AVE DATE: 05-07-1992
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1020.91 0 0 0 0 0 0 0 00
1022.42 46 46 0 0 0 0 0 0 2
1023.10 91 91 0 0 0 0 0 0 2
1023.64 137 137 0 0 0 0 0 0 2
1024.12 182 182 0 0 0 0 0 0 2
1024.56 228 228 0 0 0 0 0 0 2
1024.98 273 273 0 0 0 0 0 0 2
1025.33 319 319 0 0 0 0 0 0 2
1025.69 364 364 0 0 0 0 0 0 2
1025.84 379 379 0 0 0 0 0 0 2
1026.46 455 455 0 0 0 0 0 0 2
CULVERT # 1 PERFORMANCE CURVE
FOR 3 BARREL(S)
Q HWE TWE ICH OCH CCE FCE TCE VO
(cfs) (ft) (ft) (ft) (ft) (ft) ¢ft) (ft)  (fps)

0 1020.91 1020.57 0.00 -0.34 -0.34 1020.91 0.00 0.00
46 1022.42 1021.79 1.37 1.51 1.51 0.00 0.00 4.04
91 1023.10 1022.36 2.04 2.19 2.19 0.00 0.00 4.79

137 1023.64 1022.79 2.60 2.73 2.73 0.00 0.00 5.39
182 1024.12 1023.16 3.08 3.21 3.21 0.00 0.00 5.92
228 1024.56 1023.47 3.50 3.65 3.65 0.00 0.00 6.42
273 1024.98 1023.75 3.88 4.07 4.07 0.00 0.00 6.91
319  1025.33  1024.01 4.23 4.42 4.42 0.00 0.00 7.38
364  1025.69  1024.25 4.59 4.78 4.78 0.00 0.00 7.86
379 1025.84 1024.32 4.70 4.93 4.93 0.00 0.00 8.01
455  1026.47  1024.67 5.31 5.56 5.56 0.00 0.00 8.82

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 59AVE DATE: 05-07-1992

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
1020.91 0.00 0 0 0.00
1022.42 0.00 46 0 0.00
1023.10 0.00 91 0 0.00
1023.64 0.00 137 0 0.00
1024.12 0.00 182 0 0.00
1024.56 0.00 228 0 0.00
1024 .98 0.00 273 0 0.00
1025.33 0.00 319 0 0.00
1025.69 0.00 364 0 0.00
1025.84 0.00 379 0 0.00
1026.46 0.00 455 0 0.00

70




05-07-1992 10:51:24 LBUCKEYE 05-07-19 £-339

MINUMUM DISCHARGE (CFS) 0

DESIGN DISCHARGE (CFS) 391

MAXIMUM DISCHARGE (CFS) 469
|c] A - SITE DATA | B - CULVERT SHAPE, MATERIAL, INLET
[Uffcnmmmr mmm e 2 it i [Frsmsnmsmmmnsn metme e A I
[L] INLET OUTLET  CULVERT| BARRELS  SPAN  RISE  MANN. INLET |
|v]  ELEv. ELEV.  LENGTH | SHAPE N TYPE |
|#] (FT) (FT) (FT) | MATERIAL  (FT)  (FT) |
| [rroeoeaneeane e oo SRS s o s manec |
[1] 1013.70 1013.20  75.00 | 1 - RCB 8.00  6.00 .013 CONVENTIONAL |
2| I I
I3 I I
4] I I
151 I I
lel I I

CULVERT NUMBER: 1

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1013.70
OUTLET STATION (FT) 75.00
OUTLET ELEVATION (FT) 1013.20
NUMBER OF BARRELS 1.00
SLOPE (V-FT/H-FT) 0.0067
CULVERT LENGTH ALONG SLOPE (FT) 75.00

BARREL SHAPE: 8.00 FT X 6.00 FT BOX
BARREL MATERIAL: CONCRETE

WITH A MANNING’S N OF 0.013

INLET TYPE: CONVENTIONAL

INLET EDGE AND WALL: 1.5:1 BEVEL (90 DEG.)
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V _:1 2.0
CHANNEL SLOPE V/H (FT/FT) 0.002
MANNING’S N (.01-0.1) 0.018
CHANNEL INVERT ELEVATION (FT) 1013.20

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
FLOW W.S.E. FROUDE VEL.  SHEAR
(CFS) (FT) NO. (FPS)  (PSF)
0.00 1013.20 0.000 0.00 0.00
46.90 1014.31  0.000 3.46 0.14
93.80 1014.84 0.000 4.30 0.20
140.70 1015.25 0.000 4.86 0.26
187.60 1015.60  0.000 5.29 0.30
234.50 1015.90 0.000 5.63 0.34
281.40 1016.17  0.000 5.93 0.37
328.30 1016.42 0.000 6.19 0.40
375.20 1016.65 0.000 6.42 0.43
391.00 1016.73  0.000 6.50 0.44
469.00 1017.07  0.000 6.83 0.48

7/



SELECTED OVERTOPPING CREST

ROADWAY

SURFACE:

EMBANKMENT TOP WIDTH (FT):
CONSTANT ROADWAY ELEVATION PROFILE

CREST LEN

GTH (FT)

OVERTOPPING CREST ELEVATION (FT)

PAVED

150.00

100.00
1024.00

6 OVERTOP ITER

ELEV (FT)
1013.70
1015.28
1016.16
1016.95
1017.65
1018.28
1018.88
1019.44
1019.99
1020.17
1021.08

TOTAL
0
47
94
141
188
235
281
328
375
391
469

O OO0 o0ooCcooo oo o

O OO0 OO0 oo oo o

0

NN NN NN

Q
(cfs)
0

HWE

(ft)
1013.70
1015.28
1016.16
1016.95
1017.65
1018.28
1018.88
1019.44
1019.99
1020.17
1021.08

1 2

0 0

47 0

9% 0

141 0

188 0

235 0

281 0

328 0

375 0

391 0

469 0

CULVERT # 1

FOR

TWE ICH

(ft) (ft)
1013.20 0.00
1014.31 1.58
1014.84 2.46
1015.25 3.25
1015.60 3.95
1015.90 4.58
1016.17 5.18
1016.42 5.74
1016.65 6.29
1016.73 6.47
1017.07 7.38

1

TCE
(ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Vo
(fps)

0.00
5.28
7.14
8.57
9.78
10.85
11.83
12.65
13.11
13.25
13.92

SUMMARY OF ITERATIVE SOLUTION ERRORS

HEAD

ELE

1013.
1015.
1016.
1016.
1017.
1018.
1018.
1019.
1019.
1020.
1021.

V(FT)
70
28
16
95
65
28
88
44
99

HEAD

ERROR(FT)

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

3 4 5
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
PERFORMANCE CURVE
BARREL(S)
OCH CCE FCE
(ft) (ft) (ft)
-0.50 -0.50 1013.70
1.14 1.14 0.00
2.09 2.09 0.00
2.90 2.90 0.00
3.62 3.62 0.00
4.28 4.28 0.00
4.90 4.90 0.00
5.48 5.48 0.00
6.04 6.04 0.00
6.22 6.22 0.00
7.09 7.09 0.00
FILE: LBUCKEYE
TOTAL FLOW
FLOW(CFS) ERROR(CFS)
0 0
47 0
94 0
141 0
188 0
235 0
281 0
328 0
375 0
391 0
469 0



05-07-1992 10:52:41 BROADWAY 05-01-19 £-340

MINUMUM DISCHARGE (CFS) 0

DESIGN DISCHARGE (CFS) 571

MAXIMUM DISCHARGE (CFS) 685
|e|] A - SITE DATA | B - CULVERT SHAPE, MATERIAL, INLET
0] ommmrme et o e s e e e e e e R AR |
[L] INLET OUTLET  CULVERT| BARRELS ~ SPAN  RISE  MANN. INLET
|V|]  ELEV. ELEV.  LENGTH | SHAPE N TYPE
|#] <D (FT) (FT) | MATERIAL  (FT)  (FT)
| [reemeeeeannnann e e |
[1] 1001.46 1000.76 135.00 | 4 - RCP 5.00 5.00 .012 CONVENTIONAL|
2| I I
I3 | |
4] I I
|51 I |
lel I I

CULVERT NUMBER: 1

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1001.46
OUTLET STATION (FT) 135.00
OUTLET ELEVATION (FT) 1000.76
NUMBER OF BARRELS 4.00
SLOPE (V-FT/H-FT) 0.0052
CULVERT LENGTH ALONG SLOPE (FT) 135.00
BARREL SHAPE: CIRCULAR 5.00 FT IN DIAMETER

BARREL MATERIAL:

WITH A MANNING’S N OF 0.012

INLET TYPE: CONVENTIONAL

INLET EDGE AND WALL: GROOVED END IN HEADWALL
INLET DEPRESSION: NONE

DOWNSTREAM CHANNEL CROSS-SECTION

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE H/V _:1 2.0

CHANNEL SLOPE V/H (FT/FT) 0.003
MANNING’S N (.01-0.1) 0.018
CHANNEL INVERT ELEVATION (FT) 1000.76

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
FLOW W.S.E. FROUDE VEL.  SHEAR
(CFS) (FT) NO. (FPS)  (PSF)
0.00 1000.76 0.000 0.21 #%128.80
68.50 1002.02 0.000 4.32 0.21
137.00 1002.62 0.000 5.36 0.31
205.50 1003.08 0.000 6.04 0.39

274.00 1003.47 0.000 6.56 0.46
342.50 1003.81 0.000 6.98 0.51
411.00 1004.11  0.000 7.34 0.56
479.50 1004.39  0.000 7.66 0.61
548.00 1004.64 0.000 7.95 0.65
571.00 1004.72 0.000 8.03 0.67
685.00 1005.10 0.000 8.44 0.73

7%



SELECTED OVERTOPPING CREST

ROADWAY SURFACE: PAVED
EMBANKMENT TOP WIDTH (FT): 100.00
CONSTANT ROADWAY ELEVATION PROFILE
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 1010.00
SUMMARY OF CULVERT FLOWS (CFS) FILE: BROADWAY DATE: 05-01-1992
ELEV (FT) TOTAL 1 2 3 4 5 6 OVERTOP ITER
1001.46 0 0 0 0 0 0 0 00
1002.92 69 69 0 0 0 0 0 0 2
1003.65 137 137 0 0 0 0 0 0 2
1004.24 206 206 0 0 0 0 0 0 2
1004.75 - A 0 0 0 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>