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PAVEMENT DRAINAGE CALCULATIONS



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: OS-1

WATERSHED AREA (A): .27 acres
LENGTH OF WATERCOURSE (Lc): 128. ft
LENGTH TO CENTER OF GRAVITY (Lca): 64. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
128. 1.7
MEAN SLOPE (Sc): .0130 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE(S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 - 3.17 3.76 4.31 4.84
SOIL GROUPS
100. $ B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER= 100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (q/i): .909 .930 939 .948 .954 .959
Tc ( FUNCTION OF i ) 1.90 1.89 1.88 1.87 1.87 1.86
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4,348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR) : 3.953 5.338 6.265 7.456 8.540 9.608
PEAK DISCHARGE (CFS) : 1.08 1.45 1.71 2.03  2.32 2.62

fr



30} ‘saro13ussy g 98po] eupIow Ao

4‘.—22 zZooz/ez/y  eled :Aq payoeyd ds :Ag paindwo)
920 ¥yl | 020 BUIM ¥ '€ adAL ZL+¥EC Lv-90
(s10) (sp0) | (W) . al
-1 =D D a adA ] 181y uoleis 18]U|
SNOILYIND1VD 137INI
6L | 020 00200 | ogloo | oLl 000 | 02°L L9 5 ¥6'0 | 220 [seuen| gzi Z2+¥ET 0G+GE2
) W) (€N () (s10) (sp0) | (sy0) | ayur | (umw) (oe) () W) uonels uonels
L a |uz| xs 08 %0) o) 0 | °) o} v'a M 1 ol wo.4
900 =U 10-.9066 "ON Joslold
u ze'k ='d Ll'e ="d u /se =°d 1-SO paysieiepn uoneoo]
sleak ol Kouanbaig peoy swied 01gLoD Kemybin
v1va NoIs3a Y1va NOILYDO1

L133HSHAOM IOVNIVHA LNIWIAVYC




FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed 0S-1
STA 235+50 TO 234+22

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0130
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge {cfs) 1.700
T Width of Spread (ft) 7.94

Gutter Flow

1] Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.601
d Depth at Curb (ft) 0.20
v Average Velocity (ft/sec) 2.52



FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed 0S-1
STA 234+12

Curb Opening Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0130
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.700
T Width of Spread (ft) 7.94

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.601
d Depth at Curb (ft) 0.20
Y Average Velocity (ft/sec) 2.52
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 10.82
L Curb-Opening Length (ft) 7.00
e Inlet Efficiency 0.846
Qi Intercepted Flow (cfs) 1.439
Ob By-pass Flow (cfs) 0.261



., PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: OS-2

WATERSHED AREA (A): .20 acres
LENGTH OF WATERCOURSE (Lc): 128. ft
LENGTH TO CENTER OF GRAVITY (Lca): 64. ft
INCREMENTAIL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
128. 1.7
MEAN SLOPE (Sc): .0130 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE(S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 - 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4 .31 4.84
SOIL GROUPS
100. % B, CN= 83, COVER TYPE= DESERT BRUSH ' COVER DENSITY= 20 %

IMPERVIOUS COVER= 100. %

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

2-YR
RUNOFF SUPPLY RATE (qg/1i): .909
Tc ( FUNCTION OF i ) 1.90
SOLUTION OF Tc (MINUTES) : 5
RAINFL INT. @ Tc (IN/HR): 4.348
RUNOFF RATE @ Tc (IN/HR): 3.953
PEAK DISCHARGE (CFS) .80

5-YR

.930

1.

89
5

5.739
5.338

1.

08

EVENT
10-YR  25-YR 50-YR 100-Y¥R
939 .948 .954 .959
1.88 1.87 1.87 1.86
5 5 5 5
6.669 7.862 8.948 10.018
6.265 7.456 8.540 9.608
1.26 1.50 1.72 1.94

ft
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FHWA Urban Drainage Design  Program,
Drainage of Highway Pavements

Inlets dn Grade
Date:; 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed 0S-2
STA 235+50 TO 234+22

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

- Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0130
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.260
T Width of Spread (ft) 7.01

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression {inch) 0.00
Eo Gutter Flow Ratio 0.660
d Depth at Curb (ft) 0.18
V  Average Velocity (ft/sec) 2.36



FHWA Urban Drainage Design Progran,

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed 0S-2
STA 234+12

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0130
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.260
T Width of Spread - (ft) 7.01

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
FEo Gutter Flow Ratio 0.660
d Depth at Curb (ft) 0.18
V  Average Velocity (ft/sec) 2.36
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) . 9.14
L Curb-Opening Length (ft) 7.00
e Inlet Efficiency 0.927
Qi Intercepted Flow (cfs) 1.168
Ob By-pass Flow (cfs) 0.092



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: 0OS-3

WATERSHED AREA (A):

LENGTH OF WATERCOURSE (Lc):

LENGTH TO CENTER OF GRAVITY (Lca):

.15 acres

INCREMENTAL CHANGE IN LENGTH (Li)

125.

MEAN SLOPE (Sc): .0022

WATERSHED TYPE(S): PAVEMENT

1.25
1.38
1.47
1.64

g g g g
SoYW R

100. % B, CN= 83,

IMPERVIOUS COVER=

125. ft
63. ft
- ft INCREMENTAL CHANGE IN ELEV (Hi)
.3
ft BASIN FACTOR (Nb): .0180
RAINFALL VALUES
EVENT
5-YR 10-YR 25-YR 50-YR 100-YR
1.65 1.92 2.26 2.57 2.88
1.84 2.14 2.53 2.88 3.23
1.96 2.29 2.71 3.09 3.47
2.20 2.57 3.05 3.48 3.91
2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %

100. %

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (g/i):

Tc ( FUNCTION OF 1i )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR) :

PEAK DISCHARGE (CFS)

.909
3.79

4.348
3.953

.60

EVENT
10-YR  25-YR 50-YR 100-YR
.939 .948 .954 .959

3.74 3.73 3.72 3.71

5 5 5 5

6.669 7.862 8.948 10.018
6.265 7.456 8.540 9.608

.95 1.13 1.29 1.45

ft
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FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed 0S-3

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 106+25 TO 107+50

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0022
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
o) Discharge (cfs) 0.980
T Width of Spread (ft) 9.12

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.538
d Depth at Curb (ft) 0.23
V  Average Velocity (ft/sec) 1.12



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: OS-4

WATERSHED AREA (A): .18 acres
LENGTH OF WATERCOURSE (Lc) : 148. ft
LENGTH TO CENTER OF GRAVITY (Lca) : 74. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
148. 3
MEAN SLOPE (Sc): .0022 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE(S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR  100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. ¥ B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR  5-YR 10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (q/i) : .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) 4.20 4.16  4.15  4.13 4.12  4.11
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540  9.608
PEAK DISCHARGE (CFS) .72 .97 1.14 1.35 1.55 1.74

ft
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FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed 0S-4

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 106+02 TO 107+50

Gutter. Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0022
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.130
T Width of Spread (ft) 9.66

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.513
d Depth at Curb (ft) 0.24
1.16

Y Average Velocity (ft/sec)



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: A

WATERSHED AREA (A): 2.19 acres
LENGTH OF WATERCOURSE (Lc) : 1642. ft
LENGTH TO CENTER OF GRAVITY (Lca): g21. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
1642. 15.4
MEAN SLOPE (Sc): .0094 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE(S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. $ B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR  10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (q/i) : .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) : 10.02 9.93 9.89 9.86 9.83 9.81
SOLUTION OF Tc (MINUTES) : 6 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.148 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.771 5.338 6.265 7.456 8.540  9.608
PEAK DISCHARGE (CFS) : 8.33 11.78 13.83 16.46 18.85 21.21

ft
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :5SP
Project Description
Watershed A
STA 234422 TO 232+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

- Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.710
T Width of Spread (ft) 9.68

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.512
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 1.74



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements
Inlets on Grade
Date: 03/14/2002
Project No. :99067-01

Project Name.:
Computed by

Watershed A

CORTARO FARMS ROAD

:SP

Project Description

STA 232+00 TO 229450

HY-22

Gutter Flow Parameters
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.980
T Width of Spread (ft) 10.26

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.487
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 1.80



FHWA Urb
Dr

Project No.

an Drainage Design Program,
ainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

:99067-01

Project Name.:CORTARO FARMS ROAD

Computed by

Watershed A
STA 229+50 TO

:SP
Project Description

227+50
Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0055
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.940
T Width of Spread (ft) 9.99

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/£ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.498
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 1.86



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed A
STA 227+50 TO 225+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (E£t/ft) 0.0126
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 2.380
T Width of Spread (ft) 9.18

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.535
d Depth at Curb = (ft) 0.23
V  Average Velocity (ft/sec) 2.69



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed A
STA 225+00 TO 224+00

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope : Composite
S " Longitudinal Slope (ft/ft) 0.0135
SX Pavement Cross Slope (ft/ft) - 0.0200
n Manning's Coefficient 0.016
o) Discharge (cfs) 3.260
T Width of Spread (ft) 10.27

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.486
d Depth at Curb (ft) 0.25
\Y/ Average Velocity (ft/sec) 2.97




FHWA Urban Drainage Design
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed A
STA 224+00 TO 221400

Gutter Flow Parameters

Roadway and Discharge

Program,

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0135
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.900
T Width of Spread (ft) 9.80

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.506
d Depth at Curb (ft) 0.24
v 2.89

Average Velocity (ft/sec)



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed A
STA 221+00 TO 218+50

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0120
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.450
T Width of Spread (ft) 9.38

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.526
d Depth at Curb (ft) 0.23
\% Average Velocity (ft/sec) 2.65



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed A
STA 232400

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge . (cfs) 1.710
T Width of Spread (ft) 9.68

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.512
d Depth at Curb (ft) 0.24
v Average Velocity (ft/sec) 1.74
Inlet Interception

Inlet Type ‘ Curb-Opening
LT Length for 100% Inteception (ft) 8.75
L Curb-Opening Length (ft) 7.00
e Inlet Efficiency 0.945
Qi Intercepted Flow (cfs) 1.616
Qb By-pass Flow (cfs) 0.094



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed A

STA 229+50
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/£ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.980
T Width of Spread (ft) 10.26

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.487
d Depth at Curb (ft) 0.25
v Average Velocity (ft/sec) 1.80
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 9.51
L Curb-Opening Length (ft) 7.00
e Inlet Efficiency 0.909
0i Intercepted Flow (cfs) 1.800
Qb By-pass Flow (cfs) 0.180




Project No.

FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project Name.:

Computed by

Watershed A

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

HY-22

STA 227+50
Curb  Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0055
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.940
T Width of Spread (ft) 9.99

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.498
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 1.86
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 9.60
L Curb-Opening Length (ft) 7.00:
e Inlet Efficiency 0.905
0i Intercepted Flow (cfs) 1.755
Qb By-pass Flow (cfs) 0.185



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements
Inlets on Grade
Date: 03/14/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed A
STA 224+00
Curb Opening Inlet
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0135
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 3.260
T Width of Spread (ft) 10.27
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.486
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 2.97
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 15.80
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.883
Qi Intercepted Flow (cfs) 2.878
Qb By-pass Flow (cfs) 0.382



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date:; 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed A
STA 221+00

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0135
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.900
T Width of Spread (ft) 9.80

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.506
d Depth at Curb (ft) 0.24
v Average Velocity (ft/sec) 2.89
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 14.78
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.914
Qi Intercepted Flow (cfs) 2.651
Qb By-pass Flow (cfs) 0.249



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD

Computed by :SP

Project Description

Watershed A
STA 218+60

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0120
sX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.450
T Width of Spread (ft) 9.38

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.526
d Depth at Curb (ft) 0.23
\Y Average Velocity (ft/sec) 2.65
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 13.08
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.963
Qi Intercepted Flow (cfs) 2.361
Qb By-pass Flow (cfs) 0.089



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: B

WATERSHED AREA (A): 2.30 acres

LENGTH OF WATERCOURSE (Lc): 1572. ft

LENGTH TO CENTER OF GRAVITY (Lca): ~786. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
1572. 14.7

MEAN SLOPE (Sc): .0093 ft BASIN FACTOR (NDb): .0180

WATERSHED TYPE(S) : PAVEMENT

RAINFALL VALUES

EVENT ,
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. $ B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR  50-YR 100-YR
RUNOFF SUPPLY RATE (qg/i): . .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) : 9.79 9.70 9.66 9.62 9.60 9.58
SOLUTION OF Tc (MINUTES) : 6 - 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.148 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.771 5.338 6.265 7.456 8.540  9.608

PEAK DISCHARGE (CFS) : 8.74 12.37 14 .52 17.28 19.80 22.28
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FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed B

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

'SP

Project Description

STA 234+22 TO 232+75

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.920
T Width of Spread (ft) 10.14

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.492
d Depth at Curb (ft) 0.25
1.79

V  Average Velocity (ft/sec)



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed B
STA 232475 TO 231+25

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
) Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.990
T Width of Spread (ft) 10.28

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
FEo Gutter Flow Ratio 0.486
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 1.81



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed B
STA 231+25 TO 229+75

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.880
T Width of Spread (ft) 10.05
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
" Eo Gutter Flow Ratio 0.496
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 1.78



'FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed B

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 229+75 TO 228+00

Gutter Flow Parameters

Roadway and - Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.980
T Width of Spread (ft) 10.26

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.487
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 1.80



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by  :SP
Project Description
Watershed B
STA 228+00 TO 226+50

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0084
SX Pavement Cross Slope (ft/ft) 0.0200
n -Manning's Coefficient 0.016
Q Discharge (cfs) 1.600
T Width of Spread (ft) 8.48

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.571
d Depth at Curb (ft) 0.21
V  Average Velocity (ft/sec) 2.10



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

.~ Project No.
Project Name.:
Computed by

Watershed B

Inlets Von Grade
Date; 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 226+50 TO 225400

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

» Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0126
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.990
T Width of Spread (ft) 10.06

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.495
d Depth at Curb (ft) 0.25
v Average Velocity (ft/sec) 2.83



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed B
STA 225+00 TO 221+00

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0135
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 3.220
T Width of Spread (ft) 10.22

Gutter Flow

W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.489
d Depth at Curb (ft) 0.25
\% Average Velocity (ft/sec) 2.96




FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed B

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

'SP

Project Description

STA 221+00 TO 218+50

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope _ Composite
S Longitudinal Slope (fFt/ft) 0.0120
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.880
T Width of Spread (ft) 8.42

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/£ft) 0.0420
a Gutter Depression (inch) 0.00
Eo  Gutter Flow Ratio 0.574
d Depth at Curb (ft) 0.21
V' Average Velocity (ft/sec) 2.50



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed B

STA 232+75
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (Ft/ft) ' 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.920
T Width of Spread (ft) 10.14

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.492
d Depth at Curb (ft) 0.25
Y Average Velocity (£ft/sec) 1.79
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 9.35

L Curb-Opening Length (ft) 7.00

e Inlet Efficiency 0.917

Qi Intercepted Flow (cfs) 1.761
0

Qb By-pass Flow (cfs) .159



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Watershed B

Project Description

STA 231+25

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

Cross Slope ‘ Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.990
T  Width of Spread (ft) 10.28

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.486
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 1.81
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 9.54
L Curb-Opening Length (ft) 7.00
e Inlet Efficiency 0.908
0i Intercepted Flow (cfs) 1.806
Ob By-pass Flow (cfs) 0.184



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed B
STA 229+75

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.01le
0 Discharge (cfs) 1.880
T Width of Spread (ft) 10.05

Gutter Flow
W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (E£t/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.496
d Depth at Curb (ft) 0.25
v Average Velocity (ft/sec) 1.78
Inlet Interception

Inlet Type : Curb-Opening
LT Length for 100% Inteception (ft) 9.23
L Curb-Opening Length (ft) 7.00
e Inlet Efficiency : 0.922
0i Intercepted Flow (cfs). 1.734
Qb By-pass Flow (cfs) 0.146



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Gréde
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed B
STA 228400

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.980
T Width of Spread (ft) 10.26

Gutter Flow
W Gutter Width (ft) 2.00
SW ~ Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.487
d Depth at Curb (ft) 0.25
v Average Velocity (ft/sec) 1.80
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 9.51
L Curb-Opening Length (ft) 7.00
e Inlet Efficiency 0.909
Qi Intercepted Flow (cfs) 1.800
Ob By-pass Flow (cfs) 0.180



FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed B
STA 225+00

Curb Opening Inlet

Roadway and Discharge Data

—

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0126
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.990
T Width of Spread (ft) 10.06

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.495
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 2.83
Inlet Interception

Inlet Type - Curb-Opening
LT Length for 100% Inteception (ft) 14.81
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.913
Qi Intercepted Flow (cfs) 2.730
Ob By-pass Flow (cfs) 0.260



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed B

STA 221+00
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0135
SX Pavement Cross Slope (ft/ft) ' 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.220
T Width of Spread (ft) 10.22

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.489
d Depth at Curb (ft) 0.25
v Average Velocity (ft/sec) 2.96
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 15.69
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.886
Qi  Intercepted Flow (cfs) 2.854

Qb By-pass Flow (cfs) 0.366



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements
Inlets on Grade
Date: 05/01/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed B
STA 218+60
Curb Opening Inlet
Roadway and Discharge Data
Cross Slope Composite
S - Longitudinal Slope (ft/ft) 0.0120
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.880
T Width of Spread (ft) 8.42
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.574
d Depth at Curb (ft) 0.21
Y Average Velocity (ft/sec) 2.50
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 11.25
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.999
0i Intercepted Flow (cfs) 1.878
Ob By-pass Flow (cfs) 0.002



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: C

WATERSHED AREA (A):

LENGTH OF WATERCOURSE (Lc):

.39 acres

LENGTH TO CENTER OF GRAVITY (Lca):

INCREMENTAL CHANGE IN LENGTH (Li)

275.

MEAN SLOPE (Sc): .0050

WATERSHED TYPE(S): PAVEMENT

1

2 1.38
3 1.47
6
4

100.-% B, CN= 83,

IMPERVIOUS COVER=

275. ft
138. ft
- ft INCREMENTAL CHANGE IN ELEV (Hi)
1.4
£t BASIN FACTOR (Nb): .0180
RAINFALL VALUES
EVENT
5-YR 10-YR 25-YR 50-YR 100-YR
1.65 1.92 2.26 2.57 2.88
1.84 2.14 2.53 2.88 3.23
1.96 2.29 2.71 3.09 3.47
2.20 2.57 3.05 3.48 3.91
2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %

100. %

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (g/i):

Tc ( FUNCTION OF 1 )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR):

PEAK DISCHARGE (CFS)

2-YR

.909
4.41

4.348
3.953

5-YR

.930
4.37
5
5.739
5.338

2.10

EVENT
10-YR  25-YR
.939 .948

4.36 4.34

5 5

6.669 7.862
6.265 7.456

2.46 2.93

5

0-YR 100-Y¥R
.954 .959
4.33 4.32

5 5

8.948 10.018
8.540 9.608

3.36 3.78

ft
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD

Computed by :SP
Project Description
Watershed C
STA 217+80 TO 215+65

Gutter Flow Parameters

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
sX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
@) Discharge (cfs) 1.390
T Width of Spread (ft) 8.90

Gutter Flow

W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.549
d Depth at Curb (ft) 0.22
V  Average Velocity (ft/sec) 1.66



FHWA Urban

Drainage Design Program, HY-22

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed C

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

'SP

Project Description

STA 215+65
Curb  Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.390
T Width of Spread (ft) 8.90

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a = Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.549
d Depth at Curb (ft) 0.22
V  Average Velocity (ft/sec) 1.66

Inlet Interception

Inlet Type

Curb-Opening

LT Length for 100% Inteception (ft) 7.78

L Curb-Opening Length (ft) 7
e Inlet Efficiency .0.984
Qi Intercepted Flow (cfs) 1
Ob By-pass Flow (cfs) 0

.00

.368
.022



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: D

WATERSHED AREA (A) : .41 acres
LENGTH OF WATERCOURSE (Lc) : 315. ft
LENGTH TO CENTER OF GRAVITY (Lca): 158. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
315. 1.6
MEAN SLOPE (Sc): .0050 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE(S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR ' 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
-100. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RATNFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-yR  10-YR 25-YR  50-YR 100-YR
RUNOFF SUPPLY RATE (q/i) : .909 .930 939 .948 .954 .959
Tc ( FUNCTION OF i ) 4.79 4.74 4.72 4.71 4.70 4.69
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608
PEAK DISCHARGE (CFS) : 1.63 2.21 2.59 3.08 3.53 3.97

ft
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FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed D
STA 217+40 TO 215+00

Gutter Flow Parameters

Roadway and Discharge' Data

Cross Slope Composite
S Longitudinal Slope (f£t/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 2.010
T wWidth of Spread (ft) 10.32

Gutter Flow

W  Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
"Eo Gutter Flow Ratio 0.484
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 1.81



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements
Inlets on Grade
Date: 03/14/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed D
STA 215+00 TO 214+25
Gutter Flow Parameters
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
'SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 0.760
T Width of Spread (ft) 6.92
Gutter Flow
W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.666
d Depth at Curb (ft) 0.18
v Average Velocity (ft/sec) 1.45



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD

Computed by :SP

Project Description

Watershed D
STA 215+05

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
'S Longitudinal Slope (ft/ft) 0.0050
sX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.010
T Width of Spread (ft) 10.32

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/£ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.484
d Depth at Curb (ft) 0.25
v Average Velocity (ft/sec) 1.81
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 9.59
L Curb-Opening Length (ft) 7.00
e Inlet Efficiency 0.905
Qi Intercepted Flow (cfs) 1.819
Ob By-pass Flow (cfs) 0.191



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed D

STA 214+28
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 0.760
T Width of Spread (ft) 6.92

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.666
d Depth at Curb (ft) 0.18
Vv Average Velocity (ft/sec) 1.45
Inlet Interception
Inlet Type Curb-Opening

LT Length for 100% Inteception (ft) 5.53

L Curb-Opening Length (ft) 7.00

e Inlet Efficiency 1.000
Qi Intercepted Flow (cfs) 0.760
Ob By-pass Flow (cfs) 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: E

WATERSHED AREA (A): .22 acres
LENGTH OF WATERCOURSE (Lc) : 165. ft
LENGTH TO CENTER OF GRAVITY (Lca): 83. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
165. 1.5
MEAN SLOPE (Sc): .0089 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE(S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR  50-YR 100-YR
RUNOFF SUPPLY RATE (q/i): .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) 2.58 2.55 2.54 2.53 2.53 2.52
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862  8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456  8.540 9.608
PEAK DISCHARGE (CFS) .88 1.18 1.39 1.65 1.89 2.13

ft
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FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed E

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

'SP

Project Description

STA 214+55 TO 212+80

Gutter Flow Parameters

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0089
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.390
T Width of Spread (ft) 7.90

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.603
d Depth at Curb (ft) 0.20
V  Average Velocity (ft/sec) 2.08



FHWA Urban Drainage ‘Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed E

STA 213+00
Curb Opening Inlet
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0089
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.390
T Width of Spread (ft) 7.90
Gutter Flow
W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a  Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.603
d Depth at Curb (ft) 0.20
v Average Velocity (ft/sec) 2.08
Inlet Interception
Inlet Type ’ Curb-Opening
LT Length for 100% Inteception (ft) . 8.86
L Curb-Opening Length (ft) 9.00
e Inlet Efficiency 1.000
Qi Intercepted Flow (cfs) 1.390
Ob By-pass Flow (cfs) 0.000




PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: E1

WATERSHED AREA (A): .09 acres
LENGTH OF WATERCOURSE (Lc) : 35. ft
LENGTH TO CENTER OF GRAVITY (Lca) : 18. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
35. .2
MEAN SLOPE (Sc): .0051 ft 'BASIN FACTOR (Nb): .0180
WATERSHED TYPE (S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. $ B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR  25-YR  50-YR 100-YR
RUNOFF SUPPLY RATE (q/i): .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) 1.27 1.26 1.25 1.25 1.24 1.24
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540  9.608
PEAK DISCHARGE (CFS) .36 .48 .57 .68 .77 .87

ft
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PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: F

WATERSHED AREA (A): .34 acres

LENGTH OF WATERCOURSE’(LC): 340. ft

LENGTH TO CENTER OF GRAVITY (Lca): 170. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
340. 5.1

MEAN SLOPE (Sc): .0150 ft BASIN FACTOR (Nb): .0180

WATERSHED TYPE(S): PAVEMENT
RAINFALL VALUES

: EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P1 1.25 1.65 1.92 . 2.26 2.57 2.88
P2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER= 100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (qg/i): .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) : 3.23 3.20 3.19 3.18 3.17 3.16
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608

PEAK DISCHARGE (CFS) : 1.35 1.83 2.15 2.56 2.93 3.29

[Se—
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FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed F

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 213+20 TO 209+80

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.140
T Width of Spread (ft) 8.48

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.571
d Depth at Curb (ft) 0.21
v Average Velocity (ft/sec) 2.80



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed F
STA 209+85

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.150
T Width of Spread (ft) 8.50

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.570
d Depth at Curb (ft) 0.21
V  Average Velocity (ft/sec) 2.81
Inlet Interception

Inlet Type : Curb-Opening
LT Length for 100% Inteception (ft) 12.77
L Curb-Opening Length (ft) 13.00
e Inlet Efficiency 1.000
0i Intercepted Flow (cfs) 2.150
Ob By-pass Flow (cfs) 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: G

WATERSHED AREA (A):

1.

LENGTH OF WATERCOURSE (Lc):

LENGTH TO CENTER OF GRAVITY (Lca):

06

855.

INCREMENTAL CHANGE IN LENGTH (Li)

855,

MEAN SLOPE (Sc): .0150

WATERSHED TYPE(S) : PAVEMENT

1

2 1.38
3 1.47
6 1.64
4

100. ¥ B, CN= 83,

IMPERVIOUS COVER=

ft

acres

ft

428.

ft

ft

INCREMENTAL CHANGE IN ELEV (Hi)

BASIN FACTOR (Nb):

5-YR

1.65
1.84
1.96
2.20
2.70

RAINFALL VALUES

10-YR

.92
.14
.29
.57
.17

WNNDN

SOIL GROUPS

EVENT
25-YR

.26
.53
.71
.05
.76

WwdhdDDN

COVER TYPE= DESERT BRUSH

100. %

12.8
.0180

50-YR
2.57
2.88
3.09
3.48

4

.31

100-~YR

.88
.23
.47
.91
.84

W wwN

COVER DENSITY= 20 %

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (qg/i):

Tc ( FUNCTION OF i )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR):

PEAK DISCHARGE (CFS)

.909
5.62

4.348
3.953

EVENT
10-YR  25-YR 5
.939 .948
5.54 5.52
5 5
6.669 7.862 8
6.265 7.456 8
6.69 7.97

0-YR 100-YR
.954 .959
5.51 5.50

5 5

.948 10.018
.540 9.608

9.12 10.27

ft
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed G
STA 211+90 TO 208+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.150
T Width of Spread (ft) 9.92

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (£t/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.501
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 3.06



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed G
STA 208+00 TO 205+00

'Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
) Discharge (cfs) 2.460
T Width of Spread (ft) 8.98
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.545
d Depth at Curb (ft) 0.22
2.90

V  Average Velocity (ft/sec)



FHWA Urban Drainage Design - Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed G
STA 205+00 TO 203+35

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

, Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
SX Pavement Cross Slope (ft/ft) '0.,0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.590
T Width of Spread (ft) 7.50

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Fo Gutter Flow Ratio 0.628
d Depth at Curb (ft) 0.19
v Average Velocity (ft/sec) 2.62



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :990607-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed G
STA 208400

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

: Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 3.150
T Width of Spread (ft) 9.92

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.501
d Depth at Curb (ft) 0.24
v Average Velocity (ft/sec) 3.06
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 15.87
L. Curb-Opening Length (ft) ' 11.00
e Inlet Efficiency 0.881
01 Intercepted Flow (cfs) 2.774
Qb By-pass Flow {cfs) 0.376



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD

Computed by :SP

Project Description

Watershed G
STA 205+05

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
sX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.460
T Width of Spread (ft) 8.98

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.545
d Depth at Curb (ft) 0.22
v Average Velocity (ft/sec) 2.90
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 13.79
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.944
0i Intercepted Flow (cfs) 2.322
Qb By-pass Flow (cfs) 0.138



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed G
STA 203440

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
'SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
O Discharge (cfs) 1.590
T Width of Spread (ft) 7.50

" Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.628
d Depth at Curb (ft) 0.19
Y Average Velocity (ft/sec) 2.62
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 10.76
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 1.000
0i Intercepted Flow (cfs) 1.590
Qb By-pass Flow (cfs) 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: H

WATERSHED AREA (A) : .71 acres
LENGTH OF WATERCOURSE (Lc) : 525. ft
LENGTH TO CENTER OF GRAVITY (Lca): 263. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
525. 7.9
MEAN SLOPE (Sc): .0150 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE(S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR  10-YR  25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (q/i) : .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) 4.19 4.15 4.14 4.12 4.11 4.10
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608
PEAK DISCHARGE (CFS) : 2.83 3.82 4.48 5.34 6.11 6.88

ft
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01 ,
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed H
STA 208+65 TO 205+50

Gutter Flow Parameters

Roadway and- Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.150
T Width of Spread (ft) 9.92

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
FEo Gutter Flow Ratio 0.501
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 3.06



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed H
STA 205+50 TO 203+40

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.700
T Width of Spread (ft) 7.71

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.615
d Depth at Curb (ft) 0.20
\Y Average Velocity (ft/sec) 2.66



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed H
STA 205450

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.150
T Width of Spread (ft) 9.92

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.501
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 3.06
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 15.87
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.881
Qi Intercepted Flow (cfs) 2.774
Ob By-pass Flow (cfs) 0.376



Project No.

FHWA Urban

Drain

Project Name.:

Computed by

Watershed H

Drainage Design Program,
age of Highway Pavements

Inlets on Grade
Date:  05/01/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

HY-22

STA 203+42
Curb Opening Inlet
Roadway and Discharge. Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0150
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.700
T Width of Spread (ft) 7.71

Gutter Flow
W Gutter Width (ft) 2.00 -
SW Gutter Cross Slope (ft/ft) 0.0420 -
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.615
d Depth at Curb (ft) 0.20
V  Average Velocity (ft/sec) 2.66
Inlet Interception

Inlet Type : Curb-Opening
LT Length for 100% Inteception (ft) 11.18
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.999
Qi Intercepted Flow (cfs) 1.699
Qb By-pass Flow (cfs) 0.001



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: I

WATERSHED AREA (A): 1.37 acres
LENGTH OF WATERCOURSE (Lc): 1160. ft
LENGTH TO CENTER OF GRAVITY (Lca): 580. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
1160. 9.7
MEAN SLOPE (Sc): .0084 ft BASIN FACTOR (NDb) : .0180
WATERSHED TYPE(S) : PAVEMENT
RAINFALL VALUES
~ EVENT
2-YR 5-YR 10-YR 25-YR SOfYR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4,31 4 .84
SOIL GROUPS
100. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER= 100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (q/i): .9009 .930 .939/ .948 .954 .959
Tc ( FUNCTION OF i ) 8.51 8.44 8.40 8.37 8.35 8.33
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR) : 3.953 5.338 6.265 7.456 8.540 9.608
PEAK DISCHARGE (CFS) : 5.4¢6 7.37 8.65 10.30 11.79 13.27

ft
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FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed I

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 203+35 TO 200+50

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

~ Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0079
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.080
T Width of Spread (ft) 9.55

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio ‘ 0.518
d Depth at Curb (ft) 0.23
V  Average Velocity (ft/sec) 2.18



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed 1

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

¢ SP

Project Description

STA 200+50 TO 198+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.960
T Width of Spread (ft) 10.22

Gutter Flow

W Gutter Width {ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.489
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 1.80



FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed I
STA 198+00 TO 195+50

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) ’ 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.000
T Width of Spread (ft) 10.30

Gutter Flow

W Gutter Width (ft)
SW Gutter Cross Slope (ft/ft)
a Gutter Depression (inch)

Eo Gutter Flow Ratio
d Depth at Curb (ft)
v Average Velocity (ft/sec)

O OoOOoOOoON

.00
.0420
.00
.485
.25
.81



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed I

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 195+50 TO 194400

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite

S Longitudinal Slope (ft/ft) 0.0099

SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.320
T Width of Spread (ft) 7.57

Gutter Flow

W Gutter Width (ft) 2.00

SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
FEo Gutter Flow Ratio 0.624
d Depth at Curb (ft) 0.20
2.14

V  Average Velocity (ft/sec)



FHWA Urb
Dr

Project No.

an Drainage Design Program,
ainage of Highway Pavements

Inlets 'on Grade
Date: 03/14/2002

:99067-01

Project Name.:CORTARO FARMS ROAD

Computed by

Watershed I
STA 194+00 TO

:SP
Project Description

191+75
Gutter Flow  Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 3.270
T Width of Spread (ft) 10.00

Gutter Flow

W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (fr/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.498
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 3.13



FHWA Urban Drainage Design Program, HY-22

‘Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed I

STA 200+50
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0079
SX Pavement Cross Slope (ft/ft) ©0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.080
T Width of Spread (ft) 9.55

Gutter Flow
W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.518
d Depth at Curb (ft) 0.23
V  Average Velocity (ft/sec) 2.18
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 10.84
L Curb-Opening Length (ft) , 7.00
e Inlet Efficiency 0.845
Qi Intercepted Flow (cfs) ‘ 1.758
Qb By-pass Flow (cfs) 0.322



FHWA Urban

Drainage Design Prbgram, HY-22

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed I

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 198+00
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.960
T Width of Spread (ft) 10.22

Gutter Flow

W Gutter Width (ft) 2.00
SW. Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression {inch) 2.00
Eo Gutter Flow Ratio 0.489
d Depth at Curb (ft) 0.25
v Average Velocity (ft/sec) 1.80

Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 9.46
L Curb-Opening Length (ft) 7.00
e Inlet Efficiency 0.912
Qi Intercepted Flow (cfs) 1.787
Ob By-pass Flow {cfs) 0.173



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements
Inlets on Grade
Date: 03/14/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed I
STA 195+50
Curb Opening Inlet
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.000
T Width of Spread (ft) 10.30
Gutter Flow
W NGutter wWidth (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.485
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 1.81
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 9.56
L Curb-Opening Length (ft) 7.00
e Inlet Efficiency 0.906
Qi Intercepted Flow (cfs) 1.813
Qb By-pass Flow (cfs) 0.187



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed I

STA 191+77
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
sX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
@) Discharge (cfs) 3.270

T Width of Spread (ft) 10.00

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.498
d Depth at Curb (ft) 0.24

V  Average Velocity (ft/sec) 3.13

Inlet Interception
Inlet Type Curb-Opening

LT Length for 100% Inteception (ft) 16.33

L Curb-Opening Length (ft) 11.00

e Inlet Efficiency 0.867
Qi Intercepted Flow {(cfs) : 2.834

Qb By-pass Flow (cfs) 0.436




PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: J

WATERSHED AREA (A): .62 acres

LENGTH OF WATERCOURSE (Lc): 460. ft

LENGTH TO CENTER OF GRAVITY (Lca): 230. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
460. 2.6

MEAN SLOPE (Sc): .0057 ft BASIN FACTOR (Nb): .0180

WATERSHED TYPE(S): PAVEMENT

RAINFALL VALUES

: EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR  10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (q/i): .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) : 5.72 5.67 5.65 5.63 5.61 5.60
SOLUTION OF Tc (MINUTES) : 5 5 5 05 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608

PEAK DISCHARGE (CFS) : 2.47 3.34 3.92 4.66 5.34 6.00
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FHWA Urban

Drainage Design Progran,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed J

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

1 SP

Project Description

STA 202+30 TO 200+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0063
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.020
T Width of Spread (ft) 9.88

Gutter Flow

W Gutter Width (£t) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.503
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 1.98



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed J

Inlets on Grade
Date:; 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 200+00 TO 197+60

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.890
T Width of Spread (ft) 10.07

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.495
d Depth at Curb (ft) 0.25
V  Average Velocity (ft/sec) 1.79



FHWA Urban

Drainage Design Program, HY-22

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed J

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 200+00
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0063
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
) Discharge (cfs) 2.020
T Width of Spread (ft) 9.88

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.503
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 1.98

Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 10.13
L Curb~-Opening Length (ft) 11.00
e Inlet Efficiency 1.000
Qi Intercepted Flow (cfs) 2.020

Ob By-pass Flow (cfs) 0.000



FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
‘Computed by :SP

Project Description

Watershed J
STA 197+70

Curb Opening Inlet

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.890
T Width of Spread (ft) 10.07

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.495
d Depth at Curb (ft) 0.25
v Average Velocity (ft/sec) 1.79
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 9.26
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 1.000
Qi Intercepted Flow (cfs) 1.890
Ob By-pass Flow (cts) 0.000



~ PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

'~ DRAINAGE CONCENTRATION POINT: K

WATERSHED AREA (A): 8.03 acres
LENGTH OF WATERCOURSE (Lc) : 5960. ft
LENGTH TO CENTER OF GRAVITY (Lca): 2980. ft
 INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
5960. | 149.9
MEAN SLOPE (Sc): .0252 ft BASIN FACTOR (Nb): .0180

WATERSHED TYPE(S): PAVEMENT

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR . 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER= 100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (qg/i): .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) : 14 .64 14 .51 14 .45 14.40 14.36 14 .33
SOLUTION OF Tc (MINUTES) : 9 8 7 7 6 6
RAINFL INT. @ Tc (IN/HR): 3.549 4.931 6.037 7.117 8.537 9.558
RUNOFF RATE @ Tc (IN/HR): 3.226 4.586 5.671 6.749 8.147 9.167

PEAK DISCHARGE (CFS) : 26, 37. 46. 55. 66 . 74 .
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed K
STA 196+50 TO 195+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0064
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
0] Discharge (cfs) 1.130
T Width of Spread (ft) 5.61

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.704
d Depth at Curb (ft) 0.21
A" Average Velocity (ft/sec) 1.95



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed K

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 195+00 TO 193+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite

S Longitudinal Slope (ft/ft) 0.0135

' 58X Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.700
T Width of Spread (ft) 6.78

Gutter Flow

W Gutter Width (ft) 2.00

SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.618
d Depth at Curb (ft) 0.26
v Average Velocity (ft/sec) 3.21



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed K
STA 193+00 TO 190+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 5.280
T Width of Spread (ft) 8.53

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
FEo Gutter Flow Ratio 0.519
d Depth at Curb (ft) 0.32
v Average Velocity (ft/sec) 4.00



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed K

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ‘ROAD

¢ SP

Project Description

STA 190+00 TO 187+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
0 Discharge (cfs) 7.860
T Width of Spread (ft) 9.91
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.460
d Depth at Curb (ft) 0.37
4.41

V  Average Velocity (ft/sec)



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed K

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 187+00 TO 185+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.890
T Width of Spread (ft) 6.78

Gutter Flow

W  Gutter width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression = (inch) 0.00
Eo Gutter Flow Ratio 0.618
d Depth at Curb (ft) 0.26
v Average Velocity (ft/sec) 3.44



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed K

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 185+00 TO 179+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (Et/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 7.240
T Width of Spread (ft) 9.61
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.471
d Depth at Curb (ft) 0.36
4.32

V  Average Velocity (ft/sec)



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed K

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 179+00 TO 175400

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0230
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 4,290
T Width of Spread (ft) 7.31

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.585
d Depth at Curb (ft) 0.28
v Average Velocity (ft/sec) 4.40



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed K
STA 175+00 TO 169+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0317
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 8.700
T Width of Spread (ft) 9.00

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.497
d Depth at Curb (ft) 0.34
v Average Velocity (ft/sec) 5.92



FHWA Urb
Dr

Project No.

an Drainage Design Program,
ainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

:99067-01

Project Name.:CORTARO FARMS ROAD

Computed by

Watershed K
STA 169+00 TO

:SP
Project Description

166+00
Gutter Flow Parameters

Roadway and Discharge Data

HY-22

: Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0317
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 11.530
T Width of Spread (ft) 10.01

Gutter Flow
W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.456
d Depth at Curb (ft) 0.37
V  Average Velocity (ft/sec) 6.35



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067~-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed K
STA 166+00 TO 161+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0270
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 6.470
T Width of Spread (ft) 8.29
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.531
d Depth at Curb (ft) 0.31
5.18

V  Average Velocity (ft/sec)



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed K
STA 161+00 TO 157400

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0260
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 9.870
T Width of Spread (ft) 9.80

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.464
d Depth at Curb (ft) 0.36
V  Average Velocity (ft/sec) 5.67
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FHWA Urban Drainage Design

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed K
STA 157+00 TO 148400

Gutter Flow Parameters

Roadway and Discharge

Program,
Drainage of Highway Pavements

HY-22

Cross Slope Conmposite
S Longitudinal Slope (ft/ft) 0.0260
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge {cfs) 10.350
T Width of Spread (ft) 9.98

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.457
d Depth at Curb (ft) 0.37
v Average Velocity (ft/sec) 5.74



FHWA Urban Drainage Design Program,
Drainage of Highway Pavenents

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed K
STA 148+00 TO 138+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope

, Composite
S Longitudinal Slope (ft/ft) 0.0360
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 9.240
T Width of Spread (ft) 8.98

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.498
d Depth at Curb (ft) 0.34
V  Average Velocity (ft/sec) 6.31



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed K
STA 139+00 TO 136+90

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
Longitudinal Slope (ft/£ft) 0.0340
X Pavement Cross Slope (ft/ft) 0.0200
Manning's Coefficient 0.016
Discharge (cfs) 3.740
Width of Spread (ft) 9.01

HIO B 01 n

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.543
d Depth at Curb (ft) 0.22
v Average Velocity (ft/sec) 4.37



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed K
STA 187+00

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 7.860
T Width of Spread (ft) 9.91

Gutter Flow
W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.460
d Depth at Curb (ft) 0.37
V  Average Velocity (ft/sec) 4.41
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 22.74
L Curb-Opening Length (ft) 15.00
e Inlet Efficiency 0.856
0i Intercepted Flow (cfs) 6.730
Ob By-pass Flow (cfs) 1.130



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :5SP

Project Description

Watershed K
STA 179400

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.01l6
0] Discharge (cfs) 7.240
T Width of Spread (ft) 9.61

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression {inch) 2.00
Eo Gutter Flow Ratio 0.471
d Depth at Curb (ft) 0.36
v Average Velocity (ft/sec) 4,32
‘Inlet Interception

Inlet Type Curb~Opening
LT Length for 100% Inteception (ft) 21.79
L Curb-Opening Length (ft) 15.00
e Inlet Efficiency 0.877
Qi Intercepted Flow (cfs) 6.353
Ob By-pass Flow (cfs) 0.887



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed K

STA 166+00
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope . Composite
S Longitudinal Slope (ft/ft) 0.0317
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 11.530
T Width of Spread (ft) 10.01

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression {(inch) 2.00
Eo Gutter Flow Ratio 0.456
d Depth at Curb (ft) 0.37
V  Average Velocity (ft/sec) 6.35
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 33.19
L Curb-Opening Length (ft) 19.00
e Inlet Efficiency 0.783
0i Intercepted Flow (cfs) 9.032

Ob By-pass Flow (cfs) 2.498

[IR——




FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade

Date: 03/14/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed K
STA 157+00
Curb Opening Inlet
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0260
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 9.870
T Width of Spread (ft) 9.80
Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression {inch) 2.00
Eo Gutter Flow Ratio 0.464
d Depth at Curb (ft) 0.36
V  Average Velocity (ft/sec) 5.67

Inlet Interception

Inlet Type Curb-Opening

LT Length for 100% Inteception (ft) 29.13
L Curb-Opening Length (ft) 19.00
e Inlet Efficiency 0.851
01 Intercepted Flow (cfs) 8.395
Qb By-pass Flow (cfs) 1.475

|
.



'FHWA Urban

Drainage Design Program, HY-22

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed K

Inlets on Grade
Date:; 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 148+00
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0260
SX Pavement Cross Slope (ft/ft) " 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 10.350
T Width of Spread {(ft) 9.98

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Fo Gutter Flow Ratio 0.457
d Depth at Curb (ft) 0.37
v Average Velocity (ft/sec) 5.74

Inlet Interception

R R—

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 29.86
L Curb-Opening Length (ft) 19.00
e Inlet Efficiency 0.838
Qi Intercepted Flow (cfs) 8.674

Qb By-pass Flow {cfs) 1.676



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed K
STA 139+00

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0360
SX Pavement Cross Slope (ft/ft) 0.0360
n Manning's Coefficient 0.016
Q Discharge (cfs) 9.240
T Width of Spread (ft) 8.98

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (Fft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.498
d Depth at Curb (ft) 0.34
V  Average Velocity (ft/sec) 6.31
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft). 30.53
L Curb-Opening Length (ft) 19.00
e Inlet Efficiency 0.827
Qi Intercepted Flow (cfs) 7.638
Qb By-pass Flow (cfs) 1.602



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed K
STA 137+00

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0340
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.740
T Width of Spread (ft) 9.01

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.543
d Depth at Curb (ft) 0.22
V  Average Velocity (ft/sec) 4.37
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 21.04
L Curb-Opening Length (ft) 23.00
e Inlet Efficiency 1.000
Qi Intercepted Flow (cfs) 3.740
Qb By-pass Flow (cfs) 0.000



PR S—

PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: L

WATERSHED AREA (A): 1.28 acres
LENGTH OF WATERCOURSE (Lc): 905. ft
LENGTH TO CENTER OF GRAVITY (Lca): 453. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
905. 12.9
MEAN SLOPE (Sc): .0143 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE(S) : PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P1 1.25 1.65 1.92 2.26 2.57 2.88
P2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4 .84
SOIL GROUPS
40. % B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
60. ¥ C, CN= 88, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER= 100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (g/i): .909 .930 .939 .948 .954 . 959
Tc ( FUNCTION OF i ) 5.93 5.88 5.85 5.83 -5.82 5.81
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608
PEAK DISCHARGE (CFS) ‘: 5.10 6.89 8.08 9.62 11.02 12.40

ft
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FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed L

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 190+65 TO 187+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SsX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.150
T Width of Spread (ft) 9.85
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
“a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.504
d Depth at Curb (ft) 0.24
3.10

\ Average Velocity (ft/sec)



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed L

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 187+00 TO 185+00

Gutter  Flow Parameters

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (£t/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.660
T Width of Spread (ft) 7.58

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.623
d Depth at Curb (ft) 0.20
V  Average Velocity (ft/sec) 2.68



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed L

Inlets on Grade
Date: 03/28/2002

:99067-01

CORTARO FARMS ROAD

'SP

Project Description

STA 185+00 TO 182+85

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.230
T Width of Spread (ft) 9.95
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression. (inch) 0.00
Eo Gutter Flow Ratio 0.500
d Depth at Curb (ft) 0.24
3.12

V  Average Velocity (ft/sec)



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed L

STA 187+00
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope  (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.150
T Width of Spread (ft) 9.85

Gutter Flow

W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression {inch) 2.00
Eo Gutter Flow Ratio 0.504
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 3.10
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 15.99
L Curb-Opening Length (ft) 15.00
e Inlet Efficiency 0.993
Qi Intercepted Flow (cfs) 3.129

Ob By-pass Flow (cfs) 0.021



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/28/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed L

STA 182+85
Curb Opening. Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) . 3.230
T Width of Spread (£ft) 9.95

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.500
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 3.12
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 16.22
L Curb-Opening Length (ft) ' 11.00
e Inlet Efficiency 0.870
Qi Intercepted Flow (cfs) 2.811

Qb By-pass Flow (cfs) 0.419




PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: M

WATERSHED AREA (A) : .29 acres
LENGTH OF WATERCOURSE (Lc): 200. ft
LENGTH TO CENTER OF GRAVITY (Lca): 100. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
200. 3.1
MEAN SLOPE (Sc): .0155 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE(S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. & B, CN= 83, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR  10-YR  25-YR  50-YR 100-YR
RUNOFF SUPPLY RATE (q/i): .909 .930 939 .948 .954 .959
Tc ( FUNCTION OF i ) 2.32 2.30 2.29 2.28 2.27 2.27
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669  7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608
PEAK DISCHARGE (CFS) : 1.16 1.56 1.83 2.18 2.50 2.81

ft



FHWA Urban

Drainage Design  Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed M

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 181+60 TO 179+60

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.830
T Width of Spread (ft) 7.90

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.604
d Depth at Curb (ft) 0.20
2.74

V  Average Velocity (ft/sec)



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed M
STA 179460

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0155
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.830
T Width of Spread (ft) 7.90

Gutter Flow
W Gutter Width (£t) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.604
d Depth at Curb (ft) 0.20
V  Average Velocity (ft/sec) 2.74
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 11.74
L Curb-Opening Length (ft) 12.00
e Inlet Efficiency 1.000
0i Intercepted Flow (cfs) 1.830
Qb By-pass Flow (cfs) 0.000



2] "sai0n0ssy 3 96p0] uinpIow uiRA0gI

A\:HEE zZ0oz/L/S  eled :Ag payoayd ds :Aq peindwod

00°0 €8l | 020 J1addnog Z1L 09+6/.1 G-08
(s)0) (spo)y | W) _ al
1o =D o) a ELTYREI uonels NN |

SNOILYINO1VO L3TNI

6L | 020 00200 | 55100 | €81 000 | €8} L9 5 ¥6'0 | 620 |sauea| 002 09+6/1 09+18}
[ ) uny un) (sy0) (spo) | (s10) | dyur | (uiw) (oe) () W) uoneis uoneis
L a |wz| xs 0S8 19 o) o) _ °) o) v'a M 1 oL wol4
9100 =U 10-/9066 "ON 100loid
u 26l ='d LI'e =%d ur /5T =% N Paysisiepn uoneoo
sieak ol Kousnbai PEOY SWIE- 0JBUOD KemybBiH
v1va N9IS3a Y1vad NOILYDOT

13IFHSHHOM FOVNIVHA LNIWIAYC




PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: N

WATERSHED AREA (A):

1.

LENGTH OF WATERCOURSE (Lc):

LENGTH TO CENTER OF GRAVITY

03

725.

(Lca) :

INCREMENTAL CHANGE IN LENGTH (Li)

725.

MEAN SLOPE (Sc): .0241

WATERSHED TYPE(S) : PAVEMENT

1.25
1.38
1.47
1.64

g™
BN WN

100. ¥ B, CN= 83,

IMPERVIOUS COVER=

ft

acres

ft

363.

ft

ft

INCREMENTAL CHANGE IN ELEV (Hi)

BASIN FACTOR (NDb) :

5-YR

1.65
1.84
1.96
2.20
2.70

RAINFALL VALUES

10-YR

.92
.14
.29
.57
.17

WhNNDN

SOIL GROUPS

EVENT
25-YR

.26
.53
.71
.05
.76

wWw NN

COVER TYPE= DESERT BRUSH

100. %

17.4
.0180
50-YR
2.57
2.88
3.09
3.48
4.31

COVER DENSITY= 20

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (g/i):

Tc ( FUNCTION OF i )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR):

PEAK DISCHARGE (CFS)

.909
4.21

4.348
3.953

EVENT
10-YR  25-YR &
939 948
4.16 4.14
5 5
6.669 7.862 8
6.265 7.456 8
6.50 7.74

100-YR

.88
.23
.47
.91
.84

B W

o\¢

0-YR 100-YR

.954 .959
4.13 4.12
5 5

.948 10.018
.540 9.608

8.87 9.98

ft
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FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed N

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 179+60 TO 178+20

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Conmposite
S Longitudinal Slope (ft/ft) 0.0160
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.950
T Width of Spread (ft) 8.05

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.594
d Depth at Curb (ft) 0.21
V  Average Velocity (ft/sec) 2.82



%

FHWA Urb
Dr

Project No.

an Drainage Design Program,
ainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

:99067-01

Project Name.:CORTARO FARMS ROAD

Computed by

Watershed N
STA 178+20 TO

1 SP
Project Description

176+00
Gutter Flow Parameters

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0210
sX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cts) 3.270
T Width of Spread (ft) 9.41

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.524
d Depth at Curb (ft) 0.23
\Y% Average 3.52

Velocity (ft/sec)



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade

Date: 03/14/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed N
STA 176+00 TO 172+35
Gutter Flow Parameters
Roadway and Discharge = Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0290
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.760
T Width of Spread (ft) 9.33
Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.528
d Depth at Curb (ft) 0.23
\Y Average Velocity (ft/sec) 4.11



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements
Inlets on  Grade
Date: 03/14/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed N
STA 176+00
Curb Opening  Inlet
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0210
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) , 3.270
T Width of Spread (ft) 9.41
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.524
d Depth at Curb (ft) 0.23
V  Average Velocity (ft/sec) 3.52
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 17.49
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.832
0i Intercepted Flow (cfs) 2.721
Qb By-pass Flow (cfs) 0.549



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed N
STA 172+37

Curb Opening Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0290
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 3.760
T Width of Spread (ft) 9.33

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.528
d Depth at Curb (ft) 0.23
v Average Velocity (ft/sec) 4.11
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 20.36
L Curb-Opening Length (ft) 23.00
e Inlet Efficiency 1.000
0i Intercepted Flow (cfs) 3.760
Qb By-pass Flow (cfs) 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: O

WATERSHED AREA (A): 1.83 acres

LENGTH OF WATERCOURSE (Lc): 1205. ft

LENGTH TO CENTER OF GRAVITY (Lca): 603. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
1205. 36.1

MEAN SLOPE (Sc): .0300 ft BASIN FACTOR (Nb): .0180

WATERSHED TYPE(S) : PAVEMENT
RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. $ C, CN= 88, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
, EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
| RUNOFF SUPPLY RATE (qg/i): .909 .930 .939. .948 .954 .959
Tc ( FUNCTION OF i ) : 5.23 5.18 5.16 5.14 5.13 5.12
, SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
| RAINFL INT. @ Tc (IN/HR) : 4.348 5.739 6.669 . 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608

PEAK DISCHARGE (CFS) : 7.29 9.85 11.56 13.75 15.75 17.72
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FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed O

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 172+35 TO 171+05

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0317
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.330
T Width of Spread (ft) 7.52

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.626
d Depth at Curb (£t) 0.19
v Average Velocity (ft/sec) 3.82



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed O

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

'SP

Project Description

STA 171+05 TO 168+00

Gutter Flow Parameters

Roadway -and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0317
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 4.160
T Width of Spread (ft) 9.54

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (Ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.518
d Depth at Curb (ft) 0.23
v Average Velocity (ft/sec) 4.36



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :5P
Project Description
Watershed O
STA 168+00 TO 165+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0317
SsX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.920
T Width of Spread (ft) 8.26
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.583
d Depth at Curb (ft) 0.21
4.02

V  Average Velocity (ft/sec)



P——

FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements
Inlets on Grade
Date: 03/14/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed O
STA 165+00 TO 163+50
Gutter Flow Parameters
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0300
gX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 4.240
T Width of Spread (ft) 9.72
Gutter Flow
W  Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.510
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 4.28



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed O
STA 163+50 TO 160+30

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0260
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge  (cfs) 4.190
T Width of Spread (ft) 9.96
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.499
d Depth at Curb (ft) 0.24
4.04

V  Average Velocity (ft/sec)



Project No.

FHWA Urban

Drain

Project Name.:

Computed by

Watershed O

Drainage Design Program,
age of Highway Pavements

Inlets on Grade
" Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

HY-22

STA 168+00
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0317
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 4.160
T Width of Spread (ft) 9.54

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.518
d Depth at Curb (ft) 0.23
V  Average Velocity (ft/sec) 4.36
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 22.01
L Curb-Opening Length (ft) 15.00
e Inlet Efficiency 0.873
0i Intercepted Flow (cfs) 3.630
Ob By-pass Flow (cfs) 0.530



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :5P

Project Description

Watershed O
STA 163+50

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0300
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) . 4.240
T Width of Spread (ft) 9.72

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.510
d Depth at Curb (ft) 0.24
\Y Average Velocity (ft/sec) 4.28
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 21.97
L Curb-Opening Length (ft) 15.00
e Inlet Efficiency 0.873
Qi Intercepted Flow (cfs) 3.703
Ob By-pass Flow (cfs) 0.537



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed O

STA 160+45
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0260
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 4,190
T Width of Spread (ft) 9.96

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.499
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 4.04
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 21.13
L Curb-Opening Length (ft) 23.00
e Inlet Efficiency 1.000
Qi Intercepted Flow (cfs) 4.190

Qb By-pass Flow (cfs) 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT

: P
WATERSHED AREA (A): 3.19 acres
LENGTH OF WATERCOURSE (Lc) : 2110. ft
LENGTH TO CENTER OF GRAVITY (Lca): 1055. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
2110. 65.7
MEAN SLOPE (Sc): .0311 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE (S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. ¥ C, CN= 88, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (q/i): .909 .930 939 .948 .954 .959
Tc ( FUNCTION OF i ) 7.21 7.14 7.12 7.09 7.07 7.06
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608
PEAK DISCHARGE (CFS) 13. 17. 20. 24, 27. 31.

ft
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FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed P

Inlets on Grade
Date: 09/30/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 159+20 TO 159+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) ©0.0143
SX Pavement Cross Slope (ft/ft) 0.0124
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.890
T Width of Spread (ft) 10.81

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.514
d Depth at Curb (ft) 0.19
V  Average Velocity (ft/sec) 2.41



FHWA Urb
Dr

Project No.
Project Nam
Computed by

Watershed P
STA 160+30 TO

an Drainage Design Program,
ainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

:99067-01
e.:CORTARO FARMS ROAD
:SP
Project Description
158+05

Gutter Flow Parameters

Roadway and Discharge Data

HY~-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0260
SX ‘Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.520
T Width of Spread (ft) 9.28
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.530
d Depth at Curb (ft) 0.23
Velocity (ft/sec) 3.89

A% Average



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed P

Inlets on Grade
Date: 09/30/2002

:99067-01

CORTARO FARMS ROAD

'SP

Project Description

STA 158+05 TO 155400

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0260
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.590
T Width of Spread (ft) 8.19

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.586
d Depth at Curb (ft) 0.21
v Average Velocity (ft/sec) 3.62



FHWA Urban Drainage Design Progran,
Drainage of Highway Pavements

Inlets on Grade
Date; 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed P
STA 155+00 TO 153+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope , Composite
S Longitudinal Slope (ft/ft) 0.0260
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 4,100
T Width of Spread (ft) 9.87

Gutter Flow

W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.503
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 4.02



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed P
STA 153+00 TO 148+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0310
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 4.580
T Width of Spread (ft) 9.96

Gutter Flow

W Gutter Width (ft) : 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.499
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 4.42



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed P

Inlets on Grade
Date: 09/30/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 148+00 TO 145+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-

22

Cross Slope - Composite
S Longitudinal Slope (ft/ft) 0.0360
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.350
T Width of Spread (ft) 8.52

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.569
d Depth at Curb (ft) 0.21
V  Average Velocity (ft/sec) 4.36



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD.
Computed by :SP

Project Description
Watershed P
STA 145+00 TO 143+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0360
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 4,920
T Width of Spread (ft) 9.95

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.500
d Depth at Curb (ft) 0.24
v Average Velocity (ft/sec) 4.76



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed P
STA 143+00 TO 139+40

Gutter Flow Parameters

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0360
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0} Discharge (cfs) 3.960
T Width of Spread (ft) 9.12

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.538
d Depth at Curb (ft) 0.23
v Average Velocity (ft/sec) 4,52



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed P
STA 159401

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0143
SX Pavement Cross Slope (ft/ft) 0.0124
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.890
T Width of Spread (ft) 10.81

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.514
d Depth at Curb (ft) 0.19
V  Average Velocity (ft/sec) 2.41
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 12.88
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency , 0.969
Qi Intercepted Flow (cfs) 1.831
Qb By-pass Flow (cfs) 0.059



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed P
STA 158+05

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0260
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.520
T Width of Spread (ft) 9.28

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.530
d Depth at Curb (ft) 0.23
V  Average Velocity (ft/sec) 3.89
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 19.14
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.785
Qi Intercepted Flow (cfs) 2.765
Ob By-pass Flow (cfs) 0.755



S

FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements
Inlets on Grade
Date: 09/30/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed P
STA 153+00
Curb Opening Inlet
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0260
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 4.100
T Width of Spread (ft) 9.87
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.503
d Depth at Curb (ft) 0.24
V  Average Velocity (ft/sec) 4.02
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 20.87
L Curb-Opening Length (ft) 15.00
e Inlet Efficiency 0.898
Qi Intercepted Flow (cfs) 3.682
Ob By-pass Flow (cfs) 0.418



FHWA Urban

Drainage Design Program, HY-22

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed P

Inlets on Grade
Date:  09/30/2002

:99067-01

CORTARO FARMS ROAD

+SP

Project Description

STA 148+00
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (Et/ft) 0.0310
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 4,580
T Width of Spread (ft) 9.96

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.499
d Depth at Curb (ft) 0.24
v Average Velocity (ft/sec) 4,42

Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 23.13
L Curb-Opening Length (ft) 15.00
e Inlet Efficiency 0.848
0i Intercepted Flow (cfs) 3.883

Ob By-pass Flow (cfs) 0.697



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed P

STA 139+51
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0360
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.960
T Width of Spread (ft) 9.12

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.538
d Depth at Curb (ft) 0.23
V  Average Velocity (ft/sec) 4.52
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 22.02
L Curb-Opening Length (ft) 23.00
e Inlet Efficiency 1.000
0i Intercepted Flow (cfs) 3.960

Ob By-pass Flow (cfs) 0.000



g
i

[P—

PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

- WATERSHED AREA (A):

1.

. LENGTH OF WATERCOURSE (Lc):

. LENGTH TO CENTER OF GRAVITY

22

. DRAINAGE CONCENTRATION POINT: Q

600.

(Lca) :

INCREMENTAL CHANGE IN LENGTH (Li)

600.
MEAN SLOPE (Sc): .0223

WATERSHED TYPE(S) :

1.25
1.38
1.47
1.64

oty g g
B oYW N

100. % C, CN= 88,

IMPERVIOUS COVER=

ft

PAVEMENT

acres

ft

300.

ft

ft

INCREMENTAL CHANGE IN ELEV (Hi)

BASIN FACTOR (Nb) :

5-YR
1.65
1.84
1.96
2.20
2.70

RAINFALL VALUES

10-YR

.92
.14
.29
.57
.17

wWNNDN

SOIL GROUPS

EVENT
25-YR

.26
.53
.71
.05
.76

W W

COVER TYPE= DESERT BRUSH

100. %

13.4
.0180
50-YR
2.57
2.88
3.09
3.48
4.31

100-YR

.88
.23
.47
.91
.84

=W N

COVER DENSITY= 20 %

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

Tc ( FUNCTION OF i )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR):

PEAK DISCHARGE (CFS)

. RUNOFF SUPPLY RATE (qg/i):

.909
3.87

4.348
3.953

EVENT
10-YR  25-YR
.939_ .948
3.82 3.81
5 5
6.669  7.862
6.265  7.456
7.70 9.17

50-YR
.954
3.80
5
8.948
8.540
10.50

100-YR
.959
3.79
5
10.018
9.608
11.82

ft
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed Q
STA 139+40 TO 136+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0280
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.960
T Width of Spread (ft) 8.52

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.568
d Depth at Curb (ft) 0.21
V  Average Velocity (ft/sec) 3.84



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed Q
STA 136+00 TO 135+50

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
Longitudinal Slope (ft/ft) 0.0230
X Pavement Cross Slope (ft/ft) 0.0200
Manning's Coefficient 0.016
Discharge (cfs) 3.460
Width of Spread (ft) 9.45

S0 B8 nn

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross- Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.522
d Depth at Curb (ft) 0.23
v Average Velocity (ft/sec) 3.69



FHWA Urban Drainage Design Program,
' Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed O
STA 135+50 TO 134425

Gutter Flow Parameters

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0090
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.130
T Width of Spread (ft) 9.39

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression {inch) 0.00
Eo Gutter Flow Ratio 0.525
d Depth at Curb (ft) 0.23
V  Average Velocity (ft/sec) 2.30



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed Q

Inlets on Grade
Date; 04/17/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 134+25 TO 133+39

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (E£t/ft) 0.0040
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.200
T Width of Spread (ft) 12.96

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.390
d Depth at Curb (ft) 0.30
V  Average Velocity (ft/sec) 1.86



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed Q

STA 135+50
Curb Opening Inlet
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0230
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.460
T Width of Spread (ft) 9.45

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.522
d Depth at Curb (ft) 0.23
V  Average Velocity (ft/sec) 3.69
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 18.43
L Curb-Opening Length (ft) 11.00
e Inlet Efficiency 0.805
0i Intercepted Flow {(cfs) 2.785

Cb By-pass Flow (cfs) 0.675



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 04/17/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed Q
STA 134+25 TO 133+39
Slotted Drain Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) '0.0040
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
o) Discharge (cfs) 3.200
T Width of Spread  (ft) 12.96

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.396
d Depth at Curb (ft) 0.30
v Average Velocity (ft/sec) 1.86
Inlet Interception

Inlet Type Slotted Drain
LT Length for 100% Inteception (ft) 18.78
L Slotted Drain Length (ft) 86.00
e Inlet Efficiency 1.000
Qi Intercepted Flow (cfs) 3.200
Ob By-pass Flow {cfs) 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: Q1

WATERSHED AREA (A):

LENGTH OF WATERCOURSE (Lc):

LENGTH TO CENTER OF GRAVITY (Lca):

.19 "acres

INCREMENTAL CHANGE IN LENGTH (Li)

185.

MEAN SLOPE (Sc): .0050

185.

ft

93.

ft

£t

INCREMENTAL CHANGE IN ELEV (Hi)

ft BASIN FACTOR (Nb):

WATERSHED TYPE(S): PAVEMENT

1.38
1.47
1.64

'y oo
oYW N R

100. % C, CN= 88,

IMPERVIOUS COVER=

5-YR

.65
.84
.96
.20
.70

CCJI N QUSRI

RAINFALL VALUES

10-YR

.92
.14
.29
.57
.17

WA NN

SOIL GROUPS

EVENT
25-YR

.26
.53
.71
.05
.76

WD

COVER TYPE= DESERT BRUSH

100. %

.9
.0180
50-YR
2.57
2.88
3.09
3.48
4.31

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (qg/i):

Tc ( FUNCTION OF i )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR):

PEAK DISCHARGE (CFS)

2-YR

.909
3.47

4.348

3.953

.76

5-YR

.930
3.44
5
5.739
5.338

1.02

EVENT
10-YR  25-YR
.939 .948
3.43 3.41
5 5
6.669 7.862
6.265  7.456
1.20 1.43

50-YR

.954
3.40

5

8.948
8.540

1.

64

100-YR

.88
.23
.47
.91
.84

DWW wN

COVER DENSITY= 20

100-¥YR

.9

59

3.40

10.0

5
18

9.608

1.

84

ft
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"FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 10/23/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed Q1
STA 47+00 TO 48+85

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0100
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.200
T Width of Spread (ft) 12.71

Gutter Flow

W Gutter Width (£t) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.467
d Depth at Curb (ft) 0.19
Y Average Velocity (ft/sec) 1.38



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: Q2

WATERSHED AREA (A):

LENGTH OF WATERCOURSE (Lc):

LENGTH TO CENTER OF GRAVITY (Lca):

.32 acres

INCREMENTAL CHANGE IN LENGTH (Li)

300.

MEAN SLOPE (Sc): .0181

INCREMENTAL CHANGE IN ELEV (Hi)

300. ft
150. ft
- ft
ft BASIN FACTOR (Nb):

WATERSHED TYPE(S): PAVEMENT

1.38
1.47
1.64

g g g g g
YW

100. % C, CN= 88,

IMPERVIOUS COVER=

5-YR

1.65
1.84
1.96
2.20
2.70

RAINFALL VALUES

10-YR

.92
.14
.29
.57
17

WNDNNR

SOIL GROUPS

COVER TYPE= DESERT BRUSH ,

100. %

EVENT
25-YR

.26
.53
.71
.05
.76

W W

5.4
.0180
50-YR
2.57
2.88
3.09
3.48
4.31

100-YR

.88
.23
.47
.91
.84

W

COVER DENSITY= 20 %

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (qg/i):

Tc ( FUNCTION OF i )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR):

PEAK DISCHARGE (CFS)

2-YR

.909
2.78

4.348
3.953

5-YR

.930
2.75

5.739
5.338

EVENT
10-YR  25-YR 5
.939 .948
2.74 2.73
5 5
6.669 7.862 8
6.265

2.02

0-YR 100-YR

.954 .959
2.73 2.72
5 5

.948 10.018

7.456 8.540 9.608

2.40

2.75 3.10

ft
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Project No.

FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

:99067-01

Project Name.:CORTARO FARMS ROAD

Computed by

Water

shed Q2

:SP

Project Description

STA 41+50 TO 44+50

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Uniform
S Longitudinal Slope (ft/ft) 0.0181
SX Pavement Cross Slope (ft/ft) 0.0150
n Manning's Coefficient 0.016
0 Discharge (cfs) 2.020
T Width of Spread (ft) 10.05

Gutter Flow

W Gutter Width (ft) 0.00
SW Gutter Cross Slope (ft/ft) 0.0150
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.000
d Depth at Curb (ft) 0.15
A4 Average Velocity (ft/sec) 2.67



FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description

Watershed Q2
STA 44424

Curb Opening Inlet

Roadway and Discharge Data

Cross Slope Uniform
S Longitudinal Slope (ft/ft) 0.0181
SX Pavement Cross Slope (ft/ft) 0.0150
n Manning's Coefficient 0.016
0 Discharge (cfs) 2.020
T Width of Spread (ft) 10.05

Gutter Flow
W Gutter Width (ft) 0.00
SW Gutter Cross Slope (ft/ft) 0.0150
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.000
d Depth at Curb (ft) 0.15
\Y% Average Velocity (ft/sec) 2.67
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 35.94
L Curb-Opening Length (ft) 35.00
e Inlet Efficiency 0.999
0i Intercepted Flow (cfs) 2.017
Ob By-pass Flow (cfs) 0.003



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: Q3

WATERSHED AREA (A): .84 acres

LENGTH OF WATERCOURSE (LcC): 270. ft

LENGTH TO CENTER OF GRAVITY (Lca): 135. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
270. 3.3

MEAN SLOPE (Sc): .0121 ft BASIN FACTOR (Nb): .0180

WATERSHED TYPE(S): PAVEMENT

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4 .84
SOIL GROUPS
100. % C, CN= 88, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOQOUS COVER= 100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (qg/i): .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) : 3.06 3.04 3.02 3.01 3.00 3.00
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608

PEAK DISCHARGE (CFS) : 3.35 4.52 5.30 6.31 7.23 8.14
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed Q3
STA 45+35 TO 46+45

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Uniform
S Longitudinal Slope (Et/ft) 0.0181
SX Pavement Cross Slope (ft/ft) 0.0150
n Manning's Coefficient 0.016
0 Discharge (cfs) 0.940
T Width of Spread (ft) 7.54

Gutter Flow

W Gutter Width (ft) 0.00
SW Gutter Cross Slope (ft/ft) 0.0150
a Gutter Depression (inch) 0.00
FEo Gutter Flow Ratio 0.000
d Depth at Curb (ft) 0.11
v Average Velocity (ft/sec) 2.20



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed Q3

Inlets on Grade
Date: 05/01/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 46+45 TO 48+05

Gutter Flow Parameters

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0150
n Manning's Coefficient 0.016
¢} Discharge (cfs) 1.94¢0
T Width of Spread (ft) 11.00
Gutter Flow
- W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression . (inch) 0.00
Eo Gutter Flow Ratio 0.485
d Depth at Curb (ft) 0.22
V  Average Velocity (ft/sec) 2.02



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 05/01/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed Q3
STA 130+07 TO 131400

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0030
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 0.760
T Width of Spread (ft) 7.71

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope - (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.615
d Depth at Curb (ft) 0.20
v Average Velocity (ft/sec) 1.19



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements
Inlets on Grade
Date: 05/01/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
- Computed by :SP
Project Description
Watershed Q3
STA 131+00
Grate 1Inlet
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0030
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 0.760
T Width of Spread (ft) 7.71
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.615
d Depth at Curb (ft) 0.20
V  Average Velocity (ft/sec) 1.19
Inlet Interception
Inlet Type Reticuline
L Grate Length (ft) 3.33
WGR Grate Width (ft) 1.97
e Inlet Efficiency 0.849
Qi Intercepted Flow (cfs) 0.645
Ob By-pass Flow (cfs) 0.115



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: R

WATERSHED AREA (A):

LENGTH OF WATERCOURSE (Lc):

1

.10 acres

LENGTH TO CENTER OF GRAVITY (Lca):

INCREMENTAL CHANGE IN LENGTH (Li)

350.

MEAN SLOPE (Sc): .0103

INCREMENTAL CHANGE IN ELEV (Hi)

350. ft
175. ft
- ft
ft BASIN FACTOR (Nb):

WATERSHED TYPE(S): PAVEMENT

1.25
1.38
1.47
1.64

g g
oW N

100. % C, CN= 88,

IMPERVIOUS COVER=

5-YR

1.65
1.84
1.96
2.20
2.70

WNNN K

RAINFALL VALUES

10-YR

.92
.14
.29
.57
.17

SOIL GROUPS

EVENT
25-YR

.26
.53
.71
.05
.76

WwWwhNN

COVER TYPE= DESERT BRUSH

100. %

3.6

.0180
50-YR
2.57
2.88
3.09
3.48
4.31

100-YR

.88
.23
.47
.91
.84

W W W N

COVER DENSITY= 20 %

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (q/i):

Tc ( FUNCTION OF 1 )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR):

PEAK DISCHARGE (CFS)

.909
3.82

4.348
3.953

EVENT
10-YR  25-YR
.939 .948
3.77 3.76
5 5
6.669 7.862
6.265 7.456
6.95 8.27

50-YR

.954

3.

75
5

8.948
8.540

9

.47

100-YR
.959
3.74

5
10.018
9.608
10.65

ft
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed R
STA 136+90 TO 134+25

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0120
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.710
T Width of Spread (ft) 9.77

Gutter Flow

W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.508
d Depth at Curb (ft) 0.24
A% Average Velocity (ft/sec) 2.72



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on  Grade
Date: 04/17/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed R
STA 134+25 TO 133+39

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0040
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 3.470
T Width of Spread (ft) 13.38

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/£t) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.384
d Depth at Curb (ft) 0.31
\Y Average Velocity (ft/sec) 1.89



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed R

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

: SP

Project Description

STA 130+07 TO 131+50

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (Et/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.700
T Width of Spread (ft) 9.65

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.513
d Depth at Curb (ft) 0.24
\Y Average Velocity (ft/sec) 1.74



FHWA - Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed R

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 131+50 TO 132+50

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 2.710
T Width of Spread (ft) 11.62

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.436
d Depth at Curb (ft) 0.28
V  Average Velocity (ft/sec) 1.94



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 04/17/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed R
STA 132450 TO 133+39

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0040
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.470
T Width of Spread (ft) 13.38

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.384
d Depth at Curb (ft) 0.31
1.89

V  Average Velocity (ft/sec)




FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements
Inlets on Grade
Date: 04/17/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed R
STA 134+25 TO 133+39
Slotted Drain Inlet
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0040
SX 'Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 3.470
T Width of Spread (£ft) 13.38
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.384
d Depth at Curb (ft) 0.31
v Average Velocity (ft/sec) 1.89
Inlet Interception
Inlet Type Slotted Drain
LT Length for 100% Inteception (ft) 19.53
L Slotted Drain Length (ft) 86.00
e Inlet Efficiency 1.000
Qi Intercepted Flow (cfs) 3.470
Ob By-pass Flow (cfs) 0.000



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 04/17/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed R
STA 132+50 TO 133+39

Slotted Drain Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0040
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.470
T Width of Spread (ft) 13.38

Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.384
d Depth at Curb (ft) 0.31
V  Average Velocity (ft/sec) 1.89
Inlet Interception

Inlet Type Slotted Drain
LT Length for 100% Inteception (ft) 19.53
L Slotted Drain Length (ft) 89.00
e Inlet Efficiency 1.000
Qi Intercepted Flow (cfs) 3.470
Qb By-pass Flow (cfs) 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: S

WATERSHED AREA (A): 1.91 acres
LENGTH OF WATERCOURSE (Lc): 820. ft
LENGTH TO CENTER OF GRAVITY (Lca): 410. ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi)
820. 4.8
MEAN SLOPE (Sc): .0059 ft BASIN FACTOR (Nb): .0180
WATERSHED TYPE(S): PAVEMENT
RAINFALL VALUES
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. $ C, CN= 88, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR  10-YR 25-YR  50-YR 100-YR
RUNOFF SUPPLY RATE (q/i): .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) 7.98 7.91 7.88 7.85 7.83 7.81
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608
PEAK DISCHARGE (CFS) : 7.61 10.28 12.06 14.35 16.44 18.50

ft
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FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed S

Inlets on Grade
Date; 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 130+07 TO 128+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0060
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.200
T Width of Spread (ft) 8.07

Gutter TFlow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression {inch) 0.00
Eo Gutter Flow Ratio 0.593
d Depth at Curb (ft) 0.21
v Average Velocity (ft/sec) 1.73



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed S

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 128+00 TO 122+75

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0060
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
o) Discharge (cfs) 6.180
T Width of Spread (ft) 15.47

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross-Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.336
d Depth at Curb (ft) 0.35
V  Average Velocity (ft/sec) 2.54



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed S
STA 117+16 TO 118+75

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.320
T Width of Spread (ft) 8.71

Gutter Flow

W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.558
d Depth at Curb (ft) 0.22
v Average Velocity (ft/sec) 1.64



FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed S
STA 118+75 TO 120+15

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 6.080
T Width of Spread (ft) 15.93

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (£t/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.327
d Depth at Curb (ft) 0.36
v Average Velocity (ft/sec) 2.36



FHWA - Urban Drainage Design Program,
Drainage of Highway Pavements
Inlets on Grade
Date: 04/16/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description

Watershed S
STA 122+75

Slotted Drain and Grate Inlet

HY-22

Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0060
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
) Discharge (cfs) 6.180
T Width of Spread (ft) 15.47
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.336
d Depth at Curb (ft) 0.35
V  Average Velocity (ft/sec) 2.54
Inlet Interception
INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)
Slotted drain 28.76 15.00 0.73 4.541 1.639
Reticuline 1.97 3.33 0.73 1.191 0.448
Combination 0.93 5.732 0.448



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements
Inlets on Grade
Date: 05/01/2002
Project No. :99067-01

Project Name.:
Computed by

Watershed S

CORTARO FARMS ROAD

'SP

Project Description

HY-22

STA 118+67
Slotted Drain and Grate Inlet
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.320
T Width of Spread (ft) 8.71
Gutter Flow
W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.558
d Depth at Curb (ft) 0.22
Y Average Velocity (ft/sec) 1.04
Inlet Interception
INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)
Slotted drain 12.90 10.00 0.93 1.230 0.090
Reticuline 1.97 3.33 1.00 0.090 0.000
Combination 1.00 1.320 0.000



FHWA Urb
Dr

Project No.

Project Name.:

Computed by

Watershed S

Drainage Design Program,
of Highway Pavements

an
ainage

on Grade
04/16/2002

Inlets
Date:

:99067-01
CORTARO FARMS ROAD
:SP

Project Description

HY-22

STA 120+15
Slotted Drain and Grate Inlet
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) ‘ 6.080
T Width of Spread (ft) 15.93
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression . (inch) 0.00
Eo Gutter Flow Ratio 0.327
d Depth at Curb (ft) 0.36
v Average Velocity (ft/sec) 2.36
Inlet Interception
INLET LT or WGR L E Qi - Ob
INTERCEPTION (£t) (ft) (cfs) (cfs)
Slotted drain 27.16 10.00 0.56 3.419 2.661
Reticuline 1.97 3.33" 0.66 1.755 0.906
Combination 0.85 5.174 0.906
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FHWA Urban Drainage Design Program, HY-

Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed S1
STA 119+18 (48+93 on Cerius Stravenue)
Curb Opening Inlet

Roadway and Discharge Data

22

Cross Slope Uniform
S Longitudinal Slope (ft/ft) 0.0043
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 4.250
T Width of Spread - (ft) 14.53

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (fFt/ft) 0.0200
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.326
d Depth at Curb (ft) 0.29
v Average Velocity (ft/sec) 2.01
Inlet Interception
Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 16.04
L Curb-Opening Length (ft) 19.00
e Inlet Efficiency 1.000
Qi - Intercepted Flow (cfs) 4,250
Qb By-pass Flow (cfs) 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: S2

WATERSHED AREA (A): .27 acres
| LENGTH OF WATERCOURSE (Lc): 164. ft
LENGTH TO CENTER OF GRAVITY (Lca): 82, ft
INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
164. .7
MEAN SLOPE (Sc): .0040 ft BASIN FACTOR (NDb): .0180

WATERSHED TYPE(S): PAVEMENT

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. % C, CN= 88, COVER TYPE= DESERT BRUSH , COVER DENSITY= 20 %
IMPERVIOUS COVER= 100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
RUNOFF SUPPLY RATE (g/i): .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) : 3.53 3.50 3.48 3.47 3.46 3.45
SOLUTION OF Tc (MINUTES) : 5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608

PEAK DISCHARGE (CFS) : 1.08 1.45 1.71 2.03 2.32 2.62
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FHWA Urb
Dr

Project No.

an Drainage Design Program,
ainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

:99067-01

Project Name.:CORTARO FARMS ROAD

Computed by

Watershed S2
STA 117+16 TO

:SP
Project Description

117+70
Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0020
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 0.570
T Width of Spread (ft) 7.44

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.631
d Depth at Curb (ft) 0.19
v Average Velocity (ft/sec) 0.95



FEWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed 52

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 117+70 TO 118+80

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0100
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.700
T Width of Spread (ft) 14.71

Gutter Flow

W Gutter Width  (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.406
d Depth at Curb (ft) 0.21
\Y Average Velocity (ft/sec) 1.48



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed S2
STA 117+70 TO 118+80
Slotted Drain Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope - (ft/ft) 0.0100
n Manning's Coefficient 0.01le6
Q Discharge (cfs) 1.700
T Width of Spread (ft) 14.71

Gutter Flow
W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (Et/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.406
d Depth at Curb (ft) 0.21
Y Average Velocity (ft/sec) 1.48
Inlet Interception

Inlet Type Slotted Drain
LT Length for 100% Inteception (ft) 17.59
L Slotted Drain Length (ft) 110.00
e Inlet Efficiency 1.000
Qi Intercepted Flow (cfs) 1.700
Qb By-pass Flow (cfs) 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: T

WATERSHED AREA (A) : 1.72 acres

LENGTH OF WATERCOURSE (Lc): 890. ft

LENGTH TO CENTER OF GRAVITY (Lca): 445, ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) -~ ft
890. 5.2

MEAN SLOPE (Sc): .0058 ft BASIN FACTOR (Nb): .0180

WATERSHED TYPE(S) : PAVEMENT

VVVVVV . RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.25 1.65 1.92 2.26 2.57 2.88
P 2 1.38 1.84 2.14 2.53 2.88 3.23
P 3 1.47 1.96 2.29 2.71 3.09 3.47
P 6 1.64 2.20 2.57 3.05 3.48 3.91
P24 2.01 2.70 3.17 3.76 4.31 4.84
SOIL GROUPS
100. % C, CN= 88, COVER TYPE= DESERT BRUSH , -COVER DENSITY= 20 %
IMPERVIOUS COVER=  100. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA
EVENT
2-YR 5-YR 10-YR 25-YR  50-YR 100-YR
RUNOFF SUPPLY RATE (q/i) : .909 .930 .939 .948 .954 .959
Tc ( FUNCTION OF i ) 8.39 8.31 8.28 8.25 8.23 8.21
SOLUTION OF Tc (MINUTES) : .5 5 5 5 5 5
RAINFL INT. @ Tc (IN/HR): 4.348 5.739 6.669 7.862 8.948 10.018
RUNOFF RATE @ Tc (IN/HR): 3.953 5.338 6.265 7.456 8.540 9.608

PEAK DISCHARGE (CFS) : 6.85 9.25 10.86 12.93 14.81 16.66
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FHWA Urb
Dr

Project No.

an Drainage Design = Program,

HY-22

ainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

:99067-01

Project Name.:CORTARO FARMS ROAD

Computed by

Watershed 7T
STA 130+78 TO

:SP
Project Description

128+50
Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0060
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 2.650
T Width of Spread (ft) 11.11

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope - (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.454
d Depth at Curb (ft) 0.27
V  Average Velocity (ft/sec) 2.07



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed T
STA 128+50 TO 126+50

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0060
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 4.790
T Width of Spread (ft) 14.02

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.368
d Depth at Curb (ft) 0.32
v Average Velocity (ft/sec) 2.38



FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 04/26/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed T
STA 126+50 TO 125+50

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0060
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.01e6
0 Discharge (cfs) 6.240
T Width of Spread (ft) 15.53

Gutter Flow

W Gutter Width (ft)

SW Gutter Cross Slope (ft/ft)
a Gutter Depression (inch)

Eo Gutter Flow Ratio

d Depth at Curb (ft)

V  Average Velocity (ft/sec)

MO OoOON

.00
.0420
.00
.335
.35
.54



FHWA Urb
Dr

Project No.
Project Nam
Computed by

Watershed T
STA 125+00 TO

an Drainage Design Program,
ainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

:99067-01
e.:CORTARO FARMS ROAD
:SP
Project Description
122+75

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0060
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 8.380
T Width of Spread (ft) 17.40
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.301
d Depth at Curb (ft) 0.39
Velocity (ft/sec) 2.73

\Y Average



FHWA Urban Drainage' Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 04/16/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed T
STA 119+45 TO 120+25

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0030
n Manning's Coefficient 0.016
0 Discharge (cfs) 0.440
T Width of Spread (ft) 16.89
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
FEo Gutter Flow Ratio 0.530
d Depth at Curb (ft) 0.13
0.87

V  Average Velocity (ft/sec)



FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by . :SP

Project Description

Watershed T
STA 122+75

Curb Opening Inlet

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0060
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 8.380
T Width of Spread (ft) 17.40

Gutter Flow -
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 2.00
Eo Gutter Flow Ratio 0.301
d Depth at Curb (ft) 0.39
v Average Velocity (ft/sec) 2.73
Inlet Interception

Inlet Type Curb-Opening
LT Length for 100% Inteception (ft) 22.33
L Curb-Opening Length (ft) 19.00
e Inlet Efficiency 0.967
Qi Intercepted Flow (cfs) 8.107
Qb By-pass Flow {cfs) 0.273



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade

Date: 04/16/2002

Project No.
Project Name.:
Computed by

Watershed T
STA 120+25

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

Slotted Drain and Grate Inlet

HY-22

Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (£t/ft) 0.0050
SX Pavement Cross Slope (ft/ft) 0.0030
n Manning's Coefficient 0.016
Q Discharge (cfs) 0.440
T Width of Spread (ft) 16.89
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.530
d Depth at Curb (ft) 0.13
v Average Velocity (ft/sec) 0.87
Inlet Interception
INLET LT or WGR L E Qi Qb
INTERCEPTTION (ft) (£t) (cfs) (cfs)
Slotted drain 9.80 10.00 1.00 0.440 0.000
Reticuline 1.97 3.33 0.00 - 0.000 0.000
Combination 1.00 0.440 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: U

WATERSHED AREA (A):

LENGTH OF WATERCOURSE (Lc):

LENGTH TO CENTER OF GRAVITY (Lca):

.31 acres

INCREMENTAL CHANGE IN LENGTH (Li)

237.

MEAN SLOPE (Sc): .0059

INCREMENTAL CHANGE IN ELEV (Hi)

237. ft
119. ft
- ft
ft BASIN FACTOR (Nb):

WATERSHED TYPE(S) : PAVEMENT

1.25
1.38
1.47

oo d
oYW N

100. ¥ C, CN= 88,

IMPERVIOUS COVER=

5-YR

.65
.84
.96
.20
.70

NN

RAINFALL VALUES

10~-YR

.92
.14
.29
.57
.17

W NN R

SOIL GROUPS

EVENT
25-YR

.26
.53
.71
.05
.76

WwMNNoN

COVER TYPE= DESERT BRUSH

100. %

1.4

.0180
50-YR
2.57
2.88
3.09
3.48
4.31

COVER DENSITY= 20

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (q/i):

Tc ( FUNCTION OF i )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR):

PEAK DISCHARGE (CFS)

2-YR

.909
3.78

4.348
3.953

1.24

5-YR

.930
3.74
5
5.739
5.338

1.67

EVENT
10-YR  25-YR 5
.939 .948
3.73 3.71
5 5
6.669 7.862 8
6.265 7.456 8
1.96 2.33

100-YR

.88
.23
.47
.91
.84

B> wWwwwN

o\®

0-YR 100-YR
.954 .959
3.70 3.70

5 5

.948 10.018
.540 9.608

2.67 3.00

ft
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Project No.

FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

:99067-01

Project Name.:CORTARO FARMS ROAD

Computed by

Watershed U
STA 117+16 TO 116+25

:SP

Project Description

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0030
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 0.760
T Width of Spread (£ft) 7.71

Gutter Flow

W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.615
d Depth at Curb (ft) 0.20
v Average Velocity (ft/sec) 1.19



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed U
STA 116+25 TO 115+60

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope _ Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0150
n Manning's Coefficient 0.01e6
0 Discharge (cfs) 1.260
T Width of Spread (ft) 9.18

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope  (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.5606
d Depth at Curb (ft) 0.19
v Average Velocity (ft/sec) 1.84



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed U

Inlets on Grade
Date: 09/30/2002

:99067-01

CORTARO FARMS ROAD

'SP

Project Description

STA 115+60 TO 115+15

Gutter Flow Parameters

Roadway and Discharge Data

HY-

22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0050
n Manning's Coefficient 0.01l6
0 Discharge {cfs) 1.640
T Width of Spread (ft) 20.21

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.359
d Depth at Curb (ft) 0.18
V  Average Velocity (ft/sec) 1.50



FHWA Urban Drainage Design Program,

Drainage of Highway Pavement

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed U
STA 115+60 TO 115+15
Slotted Drain and Grate Inlet

Roadway and Discharge Data

s

HY-22

Cross Slope - Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0050
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.640
T Width of Spread (ft) 20.21
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.359
d Depth at Curb (ft) 0.18
v Average Velocity (ft/sec) 1.50
Inlet Interception
INLET ’ LT or WGR L E Qi Qb
INTERCEPTION . (ft) (ft) (cfs) (cfs)
Slotted drain 22.88 45,00 1.00 1.640 0.000
Reticuline 1.97 3.33 0.00 0.000 0.000
Combination 1.00 1.640 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: V

WATERSHED AREA (A):

.46

LENGTH OF WATERCOURSE (Lc):

LENGTH TO CENTER OF GRAVITY

293.

(Lca) :

INCREMENTAL CHANGE IN LENGTH (Li)

293.

MEAN SLOPE (Sc): .0063

WATERSHED TYPE(S): PAVEMENT

1.38
1.47
1.64

‘gt g g
B oW N

100. ¥ C, CN= 88,

IMPERVIOUS COVER=

ft

acres

ft

147.

ft

ft

INCREMENTAL CHANGE IN ELEV (Hi)

BASIN FACTOR (Nb):

5-YR

1.65
1.84
1.96
2.20
2.70

RAINFALL VALUES

10-YR.

.92
.14
.29
.57
.17

WNNN R

SOIL GROUPS

EVENT
25-YR

.26
.53
.71
.05
.76

wWwppoN

COVER TYPE= DESERT BRUSH

100. %

1.8

.0180

50-YR

.57
.88
.09
.48
.31

W W N

COVER DENSITY= 20

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (q/i):

Tc ( FUNCTION OF i )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR) :

PEAK DISCHARGE (CFS)

.909
4.18

4.348
3.953

EVENT
10-YR  25-YR 5
.939 .948
4.13 4.11
5 5
6.669 7.862 8
6.265 7.456 8
2.90 3.46

100-YR

.88
.23
.47
.91
.84

=W

o\®

0-YR 100-YR

954 959

4.10 4.10
5 5

.948 10.018
.540 9.608

3.96 4.46

ft
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed V
STA 117+16 TO 116+15

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0030
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 1.010
T Width of Spread (ft) 8.67

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.561
d Depth at Curb (ft) 0.22
V  Average Velocity (ft/sec) 1

.27



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements ‘

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed V
STA 116+15 TO 115+60

Gutter Flow Parameters

,,,,,, Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (£t/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0150
n Manning's Coefficient 0.016
o) Discharge (cfs) 1.580
T Width of Spread (ft) 10.10

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.522
d Depth at Curb (ft) 0.21
V  Average Velocity (ft/sec) 1.93




FHWA Urban Drainage Design Program,
Drainage of Highway Pavements
Inlets on Grade
Date: 03/14/2002
Project No. :99067-01

Project Name.:
Computed by

Watershed V

CORTARO FARMS ROAD

:SP

Project Description

STA 115+60 TO 114+70

HY-22

Gutter Flow Parameters
Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0050
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.460
T Width of Spread (ft) 23.95

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Fo Gutter Flow Ratio 0.297
d Depth at Curb (ft) 0.19
v Average Velocity (ft/sec) 1.63



FHWA Urban

Drainage

Project No.
Project Name.:
Computed by

Drainage Design Program,
of Highway Pavements

Inlets on Grade
Date: 03/14/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

Watershed V
STA 115460 TO 114470

Slotted Drain and Grate Inlet

HY-22

Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0050
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.460
T Width of Spread (ft) 23.95
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Fo Gutter Flow Ratio 0.297
d Depth at Curb (ft) 0.19
A% Average Velocity (ft/sec) 1.63
Inlet Interception
INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)
Slotted drain 29.40 90.00 1.00 2.460 0.000
Reticuline 1.97 3.33 0.00 0.000 0.000
Combination 1.00 2.460 0.000



PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT
WATERSHED AREA (A): 1.19

LENGTH OF WATERCOURSE (Lc):

LENGTH TO CENTER OF GRAVITY (Lca):

INCREMENTAL CHANGE IN LENGTH
647.
MEAN SLOPE (Sc): .0057 ft

WATERSHED TYPE(S): PAVEMENT

1.25
1.38
1.47
1.64

g
SOV W N
NN R B R

: W

acres

647.

(Li)

ft

324.

ft

ft

INCREMENTAL CHANGE IN ELEV (Hi)

BASIN FACTOR (Nb):

-YR

.65
.84
.96
.20
.70

RAINFALL VALUES

10-YR

.92
.14
.29
.57
.17

WNNDND R

SOIL GROUPS

EVENT
25-YR

.26
.53
.71
.05
.76

WWN NN

100. % C, CN= 88, COVER TYPE= DESERT BRUSH

IMPERVIOUS COVER= 100.

o
o

3.7

.0180

50-YR

.57
.88
.09
.48
.31

W WNN

COVER DENSITY= 20

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (qg/i):
Tc ( FUNCTION OF i )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR):

PEAK DISCHARGE (CFS)

2-YR

.909
6.99

4.348
3.953

4.74

5-YR

.930
6.92
5
5.739
5.338

6.40

EVENT
10-YR  25-YR 5
939 948
6.90 6.87
5 5
6.669 7.862 8
6.265 7.456 8
7.51

100-YR

.88
.23
.47
.91
.84

DWW WN

o\°

0-YR 100-YR
.954 .959
6.85 6.84

5 5

.948 10.018
.540 9.608

8.94 10.24 11.53

ft
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Project No.

FHWA Urban Drainage Design Program,

Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

:99067-01

Project Name.:CORTARO FARMS ROAD
Computed by :SP

Watershed W
STA 114+79 TO 112+70

Project Description

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0087
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.450
T Width of Spread (£ft) 16.92

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.366
d Depth at Curb (ft) 0.21
V  Average Velocity (ft/sec) 1.87



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed W
STA 112470 TO 112+00

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope : Composite
S Longitudinal Slope (Et/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0400
n Manning's Coefficient 0.016
Q Discharge (cfs) 0.820
T Width of Spread (ft) 4.49

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.796
d Depth at Curb (ft) 0.18
V  Average Velocity (ft/sec) 2.01



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :9%9067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed W
STA 112+00 TO 110+50

Gutter Flow Parameters

- _ Roadway and Discharge Data

Cross Slope Composite
Longitudinal Slope (ft/ft) 0.0050
X Pavement Cross Slope (ft/ft) 0.0400
Manning's Coefficient 0.016
Discharge (cfs) 2.580
Width of Spread (ft) 7.58

HIOB nwn

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.561
d Depth at Curb (ft) 0.31
V  Average Velocity (ft/sec) 2.24




FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed W
STA 110+50 TO 109+80

Gutter Flow Parameters

Roadway and Discharge Data

Cross Slope Composite
S Longitudinal Slope (Ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0400
n Manning's Coefficient 0.016
Q Discharge (cfs) 0.820
T Width of Spread (ft) 4.49

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.796
d Depth at Curb (ft) 0.18
v Average Velocity (ft/sec) 2.01



FHWA Urban

Drainage Design Program,

Drainage of Highway Pavements

Project No.
Project Name.:
Computed by

Watershed W

Inlets on Grade
Date: 09/30/2002

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

STA 109+80 TO 108+32

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0011
SX Pavement Cross Slope (ft/ft) 0.0320
n Manning's Coefficient 0.016
Q Discharge (cfs) 2.770
T Width of Spread (ft) 11.83

Gutter Flow

W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.401
d Depth at Curb (ft) 0.40
V  Average Velocity (ft/sec) 1.23



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD

Computed by :SP

Project Description
Watershed W
STA 112+70

Slotted Drain and Grate Inlet

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (Ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0087
n Manning's Coefficient 0.016
0 Discharge (cfs) 2.450
T Width of Spread (ft) 16.92
Gutter Flow
W Gutter Width (ft) , 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression  {(inch) 0.00
Eo Gutter Flow Ratio 0.366
d Depth at Curb (ft) 0.21
V  Average Velocity (ft/sec) 1.87
Inlet Interception,

INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) {(cfs) (cfs)
Slotted drain 25.02 150.00 1.00 2.450 0.000
Reticuline 1.97 3.33 0.00 0.000 0.000
Combination 1.00 2.450 0.000



FHWA Urban

Drainage

Project No.
Project Name.:
Computed by

Watershed W
STA 110+50

Drainage Design Program,
of Highway Pavements

on Grade
09/30/2002

Inlets
Date:

:99067-01

CORTARO FARMS ROAD

:SP

Project Description

Slotted Drain and Grate Inlet

HY-22

Roadway and Discharge Data
Cross Slope Composite

S Longitudinal Slope (ft/ft) 0.0050

SX Pavement Cross Slope (ft/ft) 0.0400

n Manning's Coefficient 0.016

0 Discharge (cfs) 2.580

T Width of Spread (ft) 7.58

Gutter Flow

W Gutter Width (ft) 2.00

SW Gutter Cross Slope (ft/ft) 0.0420

a Gutter Depression (inch) 0.00

Eo Gutter Flow Ratio 0.561

d Depth at Curb (ft) 0.31

v Average Velocity (ft/sec) 2.24

Inlet Interception
INLET LT or WGR L E Qi Qb

INTERCEPTION (ft) (ft) (cfs) (cfs)
Slotted drain 14.78 150.00 1.00 2.580 0.000
Reticuline 1.97 3.33 0.00 0.000 0.000
Combination 1.00 2.580 0.000



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed W

STA 108432
Slotted Drain and Grate Inlet
Roadway and Discharge Data
Cross Slope A Composite
S Longitudinal Slope (ft/ft) 0.0011
SX Pavement Cross Slope (ft/ft) 0.0320
n Manning's Coefficient 0.016
0 Discharge (cfs) 2.770
T Width of Spread (ft) 11.83

Gutter Flow

W Gutter Width (ft) 2.00

SW Gutter Cross Slope (ft/ft) 0.0420

a Gutter Depression (inch) 0.00

FEo Gutter Flow Ratio 0.401

d Depth at Curb (ft) 0.40

v Average Velocity (ft/sec) 1.23

Inlet Interception
INLET ' LT or WGR L E Qi Qb

INTERCEPTION (£ft) (ft) (cfs) (cfs)
Slotted drain 10.47 150.00 1.00 2.770 0.000
Reticuline 1.97 3.33 0.00 0.000 0.000

Combination 1.00 2.770 0.000




FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Project No.

Inlets on Grade
Date: 09/30/2002

:99067-01

Project Name.:CORTARO FARMS ROAD
Computed by :SP

Watershed W
STA 107+50 TO

Project Description
108+32
Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0013
SX Pavement Cross Slope (ft/ft) 0.0320
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.860
T Width of Spread (ft) 9.84

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression {inch) 0.00
Eo Gutter Flow Ratio 0.469
d Depth at Curb (ft) 0.34
V  Average Velocity (ft/sec) 1.18



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements

Inlets on Grade
Date: 09/30/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed W
STA 108+21 TO 108+32
Slotted Drain Inlet

Roadway and Discharge Data

Cross Slope Composite
Longitudinal Slope (ft/ft) 0.0013
X Pavement Cross Slope (ft/ft) 0.0320
Manning's Coefficient 0.016
Discharge (cfs) 1.860
Width of Spread (ft) 9.84

HI0 B Lrn

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.469
d Depth at Curb (ft) , 0.34
v Average Velocity (ft/sec) 1.18
Inlet Interception

Inlet Type Slotted Drain
LT Length for 100% Inteception (ft) 9.21
L Slotted Drain Length (ft) 11.00
e Inlet Efficiency 1.000
0i Intercepted Flow (cfs) 1.860

Qb By-pass Flow (cfs) 0.000

|
t
!
3
E
<
]
E




PROJECT NAME AND LOCATION: CORTARO FARMS ROAD

DRAINAGE CONCENTRATION POINT: X

. WATERSHED AREA (A):

.69

LENGTH OF WATERCOURSE (LcC):

LENGTH TO CENTER OF GRAVITY (Lca):

INCREMENTAL CHANGE IN LENGTH

591.

MEAN SLOPE (Sc): .0080

WATERSHED TYPE(S): PAVEMENT

1.25
1.38
1.47
1.64

‘g g g o g
oYW N

100. % C, CN= 88,

IMPERVIOUS COVER=

ft

Ul

NN R R R

acres

591.

(Li)

ft

296.

ft

ft

INCREMENTAL CHANGE IN ELEV (Hi)

BASIN FACTOR (Nb) :

-YR

.65
.84
.96
.20
.70

RAINFALL VALUES

10-YR

.92
.14
.29
.57
.17

WD

SOIL GROUPS

EVENT
25-YR

.26
.53
.71
.05
.76

WWNNN

COVER TYPE= DESERT BRUSH

100.

)
]

4.7
.0180
50-YR
2.57
2.88
3.09
3.48
4.31

COVER DENSITY= 20

RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

RUNOFF SUPPLY RATE (g/i):

Tc ( FUNCTION OF i )

SOLUTION OF Tc (MINUTES) :
RAINFL INT. @ Tc (IN/HR):
RUNOFF RATE @ Tc (IN/HR):

PEAK DISCHARGE (CFS)

.909
5.79

4.348
3.953

EVENT
10-YR 25-YR 5
.939 .948
5.71 5.69
5 5
6.669 7.862 8
6.265 7.456 8
4.36 5.19

100-YR

.88
.23
.47
.91
.84

W wwN

o\°

0-YR 100-YR
.954 .959
5.67 5.66

5 5

.948 10.018
.540 9.608

5.94 6.68

ft
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavenments

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed X (East of Sump)
STA 114423 TO 113475

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0050
n Manning's Coefficient 0.016
Q Discharge (cfs) 0.820
T Width of Spread (ft) 14.83

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.498
d Depth at Curb (ft) 0.15
V  Average Velocity (ft/sec) 1.31



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed X (East of Sump)
STA 113+75 TO 112+70

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0170
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.580
T Width of Spread (ft) 9.38

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.542
d Depth at Curb (ft) 0.21
v Average Velocity (ft/sec) 1.98



FHWA Urban Drainage Design Program, HY-22
Drainage of Highway Pavements
Inlets on Grade
Date: 03/14/2002
Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :5SP
Project Description
Watershed X (East of Sump)
STA 112+70 TO 110+50
Gutter Flow Parameters
Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 3.030
T Width of Spread (ft) 11.07
Gutter Flow
W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.456
d Depth at Curb (ft) 0.27
v Average Velocity (ft/sec) 2.39



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 037/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed X (East of Sump)
STA 110450 TO 109+50

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0080
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge {cfs) 3.660
T Width of Spread (ft) 11.93

Gutter Flow

W Gutter Width  (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.427
d Depth at Curb (ft) 0.28
v Average Velocity (ft/sec) 2.50



FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date:  04/28/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :S5P
Project Description
Watershed X (East of Sump)
STA 109+50 TO 108+44

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0044
SX Pavement Cross Slope - (ft/ft) 0.0200
n Manning's Coefficient 0.016
0 Discharge (cfs) 4.290
T Width of Spread (ft) 14.26

Gutter Flow

W Gutter Width (£ft) 2.00
SW Gutter Cross Slope (fr/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.362
d Depth at Curb (ft) 0.33
V  Average Velocity (ft/sec) 2.06



FHWA Urban Drainage Design Program, HY-22

Drainage of Highway Pavements
Inlets on Grade
Date: 04/28/2002
Project No. :99067-01

Project Name.:CORTARO FARMS ROAD
Computed by :SP

Project Description
Watershed X (East of Sump)
STA 109+50 TO 108+44

Slotted Drain and Grate Inlet

Roadway and Discharge Data
Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0044
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
@) Discharge (cfs) 4.290
T Width of Spread (ft) 14.26
Gutter Flow
W Gutter Width (ft) 2.00
SW Gutter Cross Slope (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.362
d Depth at Curb (ft) 0.33
V  Average Velocity (ft/sec) 2.06
Inlet Interception
INLET LT or WGR L E Qi Qb
INTERCEPTION (ft) (ft) (cfs) (cfs)
Slotted drain 22.20 106.00 1.00 4,290 0.000
Reticuline 1.97 3.33 0.00 0.000 0.000
Combination 1.00 4,290 0.000
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FHWA Urban Drainage Design Program,
Drainage of Highway Pavements

Inlets on Grade
Date: 03/14/2002

Project No. :99067-01
Project Name.:CORTARO FARMS ROAD
Computed by :SP
Project Description
Watershed X (West of Sump)
STA 107+50 TO 108+32

Gutter Flow Parameters

Roadway and Discharge Data

HY-22

Cross Slope Composite
S Longitudinal Slope (ft/ft) 0.0029
SX Pavement Cross Slope (ft/ft) 0.0200
n Manning's Coefficient 0.016
Q Discharge (cfs) 1.630
T Width of Spread (ft) 10.59

Gutter Flow

W Gutter Width (ft) 2.00
SW Gutter Cross Slope  (ft/ft) 0.0420
a Gutter Depression (inch) 0.00
Eo Gutter Flow Ratio 0.474
d Depth at Curb (ft) 0.26
\% Average Velocity (ft/sec) 1.40



10-YEAR CARRYOVER DISCHARGE
SUMMARY
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SAG INLET CALCULATIONS



Proiect Name: _Cortaro Farms Road

Proiect Number :  99067-01  Made by __SP Date _10/24/02
MML A Reference: P.C. Rdwy Des. Man. Checked By Date
MicGavern MaciTie Lodge & Assadiles, Inc ROADWAY SAG INLET DESIGN

General Equatior
Weir

0=C,LH **(0.5)

where
L = Length of Opening (ft
Cp = Weir Coefficienl
H = Height of Opening (ft
Q = 100-year Peak Discharge (cfs;
0.5 = Clogging Factot
=+ — Ponding Depth = H
<71 N
p—
QIO Lmin (ft) Lactual Hactua] QIOO* HIOO
Location cfs @H,.. =05  Proposed Inlet (ft) [(13] cfs) (ft)
Watershed A (217+80) 6.31 11.9 12’ Depressed Curt 12 0.50 12 0.76
Watershed A (217+95) 5.46 10.3 11’ Depressed Curt 11 0.48 12 0.81
Watershed C (215+25) 2.52 4.8 5’ Depressed Curt 5 0.48 4 0.66
Watershed C (214+90) 2.57 4.8 5’ Depressed Curt 5 0.49 4 0.66
Watershed E1 (212+25) 5.02 9.5 Type 4, 2EF-1 Grates  15.2 0.36 7.65 0.48
Watershed L (181-+60) 2.12 4.0 4’ Scuppe: 4 0.50 3.23 0.66
Watershed Q (133+39) 1.76 33 Type 5 5.94 0.34 2.68 045
Watershed Q3 (49+00) 5.65 10.7 Type 5, 68’ Slot. Drain  73.94 0.14 8.61 0.18
Watershed R (133+39) 3.15 ° 59 Type 5 5.94 0.50 480 0.66
Watershed S (121+88) 4.07 7.1 Type 5, 10” Slot. Drain  15.94 0.31 6.20 041
Watershed S1(119+20)  4.25 8.0 Type 3, 8" Wing 11 040 648 0.54
Watershed T (121+88) 2.45 4.6 Type 5, 10’ Slot. Drain  15.94 0.22 3.73 029
Watershed X (108+32) 1.63 3.1 4’ Scuppe1 4 0.42 248 0.56

* Interception Capacity (all calculated flows intercepted by adjacent slotted drains)

from existing Watersheds S and 7

* Determination of except for Watershed A and C inlets -
DA = Qm / (Cm X iw) with Cm = 094, im = 6.7 in/hr
D.A. = Qm 16.298

For 100-year event, Cyg= 0.96, 1199 = 10.0 in/hr
Q100= 0.96 * 10.0 in/hr * (Q1/6.298)




OFF-ROADWAY INLET
CALCULATIONS



Proiect Name: _Cortaro Farms Road

Proiect Number : 99067-01
Reference: COT SMDDFM

MMLA

McGavern MacVitle Lodge & Assodaes, Inc

General Equations

Made bv
Checked By

GRATE INLET DESIGN - CB X1 @ Hartman/ Red Rock Ridge (C.P. 31b)

Weir
Q = C LH3/2
where ‘
L. = Length of Opening (ft
Cp = Weir Coefficient
H = Height of Opening (ft
Q = 100-year Peak Discharge (cfs]
l Flow
—— 3.08 |
—p 1.43 -
Flow Flow
A

I Flow

For Pedestrian Safe Grates (Pima County Std. Detail 311)
Bar Spacing =2 in

No. Bars = 8 laterals and 13 longitudinal

Effective Area = 4.66 ft*/Grate

Effective Horizontal Opening = 3.08 f
Effective Vertical Opening = 1.43 f

Solution
Weir
Q =852 «cfs
CD = 3
H = 06 ft
L =6 ft

One grate provides 9 feet of opening
To account for clogging use 1 grate

Weir Controls - Use 1 Grate

SP Date _10/24/02

Date

Orifice
Q=C,AH"
where
A = Effective Ares
Cs = Orifice Coefficient
H = Depth of ponding
Q = 100-year Peak Discharge (cfs]

Ponding Depth =H

\;ﬂmmmxmmnum/_l

Perimeter of 1 Grate = 3.08(2) + 1.43(2) = 9.0 feet

Orifice

Q = 852

Cp = 535

H = 06

A = 20559

One grate provides 4.66 £ of opening
To account for clogging use 1 grate



Proiect Name: _Cortaro Farms Road

Proiect Number : 99067-01  Made bv __SP Date _10/24/02_
MML A Reference: COT SMDDFM Checked By Date
WcGavem MacHia Lodge & Assadtes, nc GRATE INLET DESIGN for CB X2 @ Hartman Lane (C.P. 31¢c)
General Equations ,
Weir Orifice
Q=C,LH" Q=C,AH"
where where
L = Length of Opening (ft A = Effective Ares
Cp = Weir Coetficient Cs = Orifice Coefficien
H = Heightof Opening (ft H = Depth of ponding
Q = 100-year Peak Discharge (cfs; Q = 100-year Peak Discharge (cfs;
l Flow Ponding Depth = H
T \—_gnmmlmxmmm_/_l
—— 143 -
Flow _‘}L Flow
, A

' Flow

For Pedestrian Safe Grates (Pima County Std. Detail 311)
Bar Spacing =2 in

No. Bars = 8 laterals and 13 longitudinal

Effective Area = 4.66 ft*/Grate

Effective Horizontal Opening = 3.08 f

Effective Vertical Opening = 1.43 { Perimeter of 1 Grate = 3.08(2) + 1.43(2) = 9.0 feet
Solution
Weir Orifice
Q =11 cfs Q = 11
Cph= 3 Cp = 535
H = 05 ft H = 05
L =1 ft A = 02908
One grate provides 9 feet of opening One grate provides 4.66 fi" of opening
To account for clogging use 1 grate To account for clogging use 1 grate

Weir Controls ] Use 1 Grate




Proiect Name: _Cortaro Farms Road
Proiect Number: 99067-01 Made by __SP Date _10/23/02

MML A Reference: .COT SMDDFM Checked Bv Date

MeGavern MacVittia Lodge & Assodales, Inc
GRATE INLET DESIGN - CB X5 @ NE Corner Hartman / Cortaro Farms ( C.P. 27,

General Equations

Weir Orifice
Q=C,LH" Q=CAH"
where where
L = Length of Opening (ft A = Effective Area
Cp = Weir Coetficient Cs = Orifice Coefficien
H = Heightof Opening (ft H = Depth of ponding
Q = 100-year Peak Discharge (cfs; Q = 100-year Peak Discharge (cfs)
l Flow Ponding Depth=H
3.08 \:E-y ]
—p 1.43 -}
Flow L Flow

l Flow

For Pedestrian Safe Grates (Pima County Std. Detail 311)
Bar Spacing =2 in

No. Bars = 8 laterals and 13 longitudinal

Effective Area = 4.66 ft*/Grate

Effective Horizontal Opening = 3.08 f

Effective Vertical Opening =1.43 f Perimeter of 4 Grates = 3.08(8) + 1.43(2) = 27.5 feet
Solution
Weir Orifice
Q = 117 cfs Q = 117
CD = 3 CD = 535
H = 1 ft H = 1
L = 39 ft A = 21.869
Four grates provides 28 feet of opening Four grates provides 18.64 ft of opening
To account for clogging use 8 grates To account for clogging use 8 grates

Weir Controls - Use 8 Grates




~ Project Name: Cortaro Farms Road

B Project Number #: 99067-01 Madeby SP Date 10/22/02
MML A Reference: COT SMDDFM Checked By Date

HeGovem Ruchitie Lodge & Asoites . Rating Curve Calculations - CB Y1 & Y2 @ Ex. Cortaro Ranch Drainage Channel

General Equations

Weir Orifice
0=CLH" 0=C AH"
where where
L = Length of Opening (ft) A = Effective Area
Cp = Weir Coefficient Cs = Orifice Coefficient
H = Height of Opening (ft) H = Depth of ponding
Q = 100-year Peak Discharge (cfs) Q = 100-year Peak Discharge (cfs)
l Ponding Depth = H
Flow
. 4
Flow
e
1.43 -
Flow
-

For PCDOT EF-1 Type Grates
Bar Spacing = 1.625 in

No. Bars =13

Total Openings = 13

Effective Area = 9.32 ft*/ Double Grate To account for clogging, use 1 grate

Effective Length Opening = 6.16 ft Perimeter = 1.43(2) +3.08(2) = 9.0 ft
Effective Width Opening = 1.43 ft Area=1 (4.66) = 4.7 sq. ft
Solution
Depth Perimeter Area Qweir Qoriﬁce ngvern
(v (ft) )  Cweir  Corfice  (cf8)  (cf5) (cfs)
0 9.0 4.7 3 5.35 0.0 0.0 0
0.25 9.0 4.7 3 535 34 12.5 3
0.5 9.0 47 3 5.35 9.6 17.6 10
0.75 9.0 4.7 3 535 17.6 216 18
1 9.0 4.7 3 535 27.1 249 25
1.25 9.0 4.7 3 535 378 279 28
| 1.5 9.0 4.7 3 535 49.7 305 31
' 1.75 9.0 47 3 535 626 330 33 Qmax=36cfs
B 2 9.0 4.7 3 535 765 353 35 ——
2.25 9.0 4.7 3 535 913 374 37




STORM DRAIN ANALYSIS



STARTING WATER SURFACE ELEVATION
CALCULATIONS



X

Hld3d
11dD

M1

TOHINOD

X X

X
H

«(S198Us payoeye 99s) 0GOY b X ,01 -Z 0,92 01Ul 961eYOSIP SUIBIp WLIOS JOYIO0 1Y ..

92'g6l¢c N o9v'06lc L1'G61l¢C

8¢'60c¢C 1 50°202¢ Sv¥'6022

€e'geee A 08'8cce pcrogee

€6°99¢¢ £ Zi'8sce §6°19¢¢

66°9.2¢2 1 0c'glce vaLice

00°L82¢ H y0°982¢ ¥8°062¢C

0€'06¢c 9] cL'98ec 95°062¢

£€2'90¢C E Ly e0ee L1'90¢€e

ogeclec €3 60°Llgc coelee

pselec LE ]

loeclee [4|

6Z'viee i3 80'vlec go'giee

9s°L1ed yinos-g

eielec YHON-d 86°'81€C lLerieee

g6'leee yinos-o

] rAR A CYHON-O

80'ceee YHON-O €0'eeee 6G°¢ceec

8L'¢vee g €8'6g¢ec yoevee

69'€ved yinos-vy

89'¥vee YHON-V LLevee L1'gvee
TIV41N0 1V Tiv41n0 NOILVAZ13 NOILLVAZTE

Hid3ad Nivdd J41VMIIVL J41VMAv3H

IvOlLI-bO WHOLS HA-0) HA-0)

6

8ic

161

el

€91

1]2

9l

ol

€9

o8

g¢

514
k)
0lL0D

SNOLLVASTH A0VAUNS HZLVM ONILYVLS - SISATVYNVY NIvHA NHOLS

dOd .9¢ 9c
0804 8X8-¢ 6¢
290" S X 0l-2 ¥
d0d .9¢ I
dOd .9¢ 0c
d0d ,9¢ 6l
0804+ X.8-¢ 8l
dl0d.9¢-¢ gl
d0d .8Y el
d0d .0¢ Zl
d0d .9€ -2 L
0924 v X 8 2
d0d .8¢-¢ €
odod e X .Zl-2¢ ¢
LH3NTIND 'dO




HYDRAULIC GRADE CALCULATIONS
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KURT WEINRICH, P.E., DIRECTOR

PIMA COUNTY DEPARTMENT OF TRANSPORTATION AND FLOOD CONTROL DISTRICT
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KURT WEINRICH, P.E., DIRECTOR

PIMA COUNTY DEPARTMENT OF TRANSPORTATION AND FLOOD CONTROL DISTRICT
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Hydraflow Summary Report |  Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor| Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) {ft) (ft) ] (%) (L) ) () | No.
1 1 101.0 | 48x120b] 2380.2| 215356 | 2158.32 | 0.200 | 2155.03 | 2160.37 0.32 End
2 2 75.00 | 48x120b| 290.0 | 2158.32 | 2158.90 | 0.200 | 2160.69 | 2160.77 0.25 1
Project File: cfarms_hrtmn10.stm I-D-F File: SAMPLE.IDF Total No. Lines: 2 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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C.P.2:2-12' X 5 RCBC @ STA 224+56 (Q10)
SOLUTION

2 Cells X 5 High X 12 Wide
Discharge 256 .00CFS
Length (Ft) 156 Slope 1.09%
Manning’s ‘n’ 0.012
Entrance Type:
SQR. TOP EDGE, 30-75DEG. WW FLAIR
Inlet Control HW/D 0.47
Inlet Control HW = 2.34
Ke 0.40
H 0.12
Critical Depth 1.53
Dc+D/2 3.26
Tailwater 1.53
HO 3.26
L*S0 1.70
Outlet HW 1.68
INLET Control Governs HW= 2.34
Outlet Velocity 10.87fps
Normal Depth 0.98



C.P. 3: 236" RCP @ STA 222+00 (Qqo)

RESULTS

Entrance Type: SQUARE HEADWALL (RCP)
Discharge is 35.00 cfs

2 X 36 " RCP X 158 FT. LONG
Manning’s ‘n’ 0.012

Inlet Control HW/D 0.65

Inlet Control HW 1.94
Ke 0.50

H 0.24

Critical Depth 1.34
Dc+D/2 2.17
Tailwater 1.34

HO 2.17

L*S0 2.61

Outlet HW -0.20

INLET CONTROL GOVERNS HW= 1.94
Outlet Velocity 10.08 fps



C.P.11: 2-36” RCP @ STA 202+65 (Qq)

RESULTS

Entrance Type: SOCKET HEADWALL (RCP)
Discharge is 63.00 cfs

2 X 36 " RCP X 192 FT. LONG
Manning’s ‘n’ 0.012

Inlet Control HW/D 0.88

Inlet Control HW 2.64
Ke 0.20

H 0.73

Critical Depth 1.82
Dc+D/2 2.41
Tailwater 1.82

HO 2.41

L*S0 3.17
Outlet HW -0.02

INLET CONTROL GOVERNS HW= 2.64
Outlet Velocity 11.87 fps




C.P. 12: 30” RCP @ STA 198+40 (Q10)
RESULTS

Entrance Type: SQUARE HEADWALL (RCP)
Discharge is 16.00 cfs

1 X 30 " RCP X 131 FT. LONG
Manning’s ‘n’ 0.012

Inlet Control HW/D 0.81

Inlet Control HW 2.02
Ke 0.50

H 0.42

Critical Depth 1.35
Dc+D/2 1.93
Tailwater 1.35

HO 1.93

L*S0 0.90
Outlet HW 1.44

INLET CONTROL GOVERNS HW= 2.02
Outlet Velocity 7.25 fps




C.P. 13: 48” RCP @ STA 196+00 (Q1o)

RESULTS

Entrance Type: SQUARE HEADWALL (RCP)
Discharge is 16.00 cfs

1 X 48 " RCP X 146 FT. LONG
Manning’s ‘n’ 0.012

Inlet Control HW/D 0.39

Inlet Control HW 1.54
Ke 0.50

H 0.05

Critical Depth 1.17
Dc+D/2 2.59
Tailwater 1.17

HO 2.59

L*S0 1.56
Outlet HW 1.08

INLET CONTROL GOVERNS HW= 1.54
Outlet Velocity 8.18 fps




C.P. 16: 2 - 36" RCP @ STA 189+38 (Q10)

RESULTS

Entrance Type: SQUARE HEADWALL (RCP)
Discharge is 10.00 cfs

2 X 36 " RCP X 130 FT. LONG
Manning’s ‘n’ 0.012

Inlet Control HW/D 0.29

Inlet Control HW 0.87
Ke 0.50

H 0.02

Critical Depth 0.70
Dc+D/2 1.85
Tailwater 0.70

HO 1.85

L*S0 2.59
Outlet HW -0.72

INLET CONTROL GOVERNS HW= 0.87
Outlet Velocity 7.47 fps




C.P. 19: 36” RCP @ STA 179+38 (Q10)
RESULTS

Entrance Type: SQUARE HEADWALL (RCP)
Discharge is 5.00 cfs

1 X 36 " RCP X 121 FT. LONG
Manning’s ‘n’ 0.012

Inlet Control HW/D 0.29

Inlet Control HW 0.87
Ke 0.50

H 0.02

Critical Depth 0.70
Dc+D/2 1.85
Tailwater 0.70

HO 1.85

L*S0 4,63
Outlet HW -2.77

INLET CONTROL GOVERNS HW= 0.87
Outlet Velocity 9.15 fps



C.P. 21: 36” RCP @ STA 168+82 (Q1o)
RESULTS

Entrance Type: SQUARE HEADWALL (RCP)
Discharge is 13.00 cfs

1 X 36 "™ RCP X 210 FT. LONG
Manning’s ‘n’ 0.012

Inlet Control HW/D 0.54

Inlet Control HW 1.61
Ke 0.50

H ~0.15

Critical Depth 1.15
Dc+D/2 2.07
Tailwater 1.15

HO 2.07

L*S0 8.97
Qutlet HW -6.75

INLET CONTROL GOVERNS HW= 1.61
Outlet Velocity 12.98 fps



C.P. 24: 2 -10’ X 5’ RCBC @ STA 158+88 (Q10)
SOLUTION

2 Cells X 5 High X 10 Wide
Discharge 197 .00CFS
Length (Ft) 298 Slope 2.13%
Manning’s ‘n’ 0.012
Entrance Type:
SQR. TOP EDGE, NORMAL HDWL TO 45 SK
Inlet Control HW/D 0.50
Inlet Control HW = 2.48
Ke 0.20
H 0.11
Critical Depth 1.45
Dc+D/2 3.22
Tailwater 1.45
HO 3.22
L*S0 6.35
OQutlet HW -3.01
INLET Control Governs HW= 2.48
Outlet Velocity 12.75fps
Normal Depth 0.77



C.P. 25: 28 X 5 RCBC @ STA 149+39 (Q10)
SOLUTION

2 Cells X 5 High X 8 Wide
Discharge 218.00CFS
Length (Ft) 144 Slope 1.00%
Manning’s ‘n’ 0.012
Entrance Type:
SQR. TOP EDGE, 30-75DEG. WW FLAIR
Inlet Control HW/D 0.55
Inlet Control HW = 2.76
Ke 0.40
H 0.20
Critical Depth 1.80
Dc+D/2 3.40
Tailwater 1.80
HO 3.40
L*S0 1.44
Outlet HW 2.16
INLET Control Governs HW= 2.76
Outlet Velocity 11.63fps
Normal Depth 1.17




C.P. 26: 36” RCP @ STA 144+62 (Q1o)

RESULTS

Entrance Type: SQUARE HEADWALL (RCP)
Discharge is 9.00 cfs

1 X 36 " RCP X 126 FT. LONG
Manning’s ‘n’ 0.012

Inlet Control HW/D 0.42

Inlet Control HW 1.27
Ke 0.50

H 0.06

Critical Depth 0.95
Dc+D/2 1.97
Tailwater 0.95

HO 1.97

L*S0 4.38
Outlet HW -2.35

INLET CONTROL GOVERNS HW= 1.27
Outlet Velocity 10.83 fps
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. : rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) (ft) (ft) () (%) () (ft) {ft) No.
1 A6 6.62 24 ¢ 2213 | 234377 | 234546 | 0.764 | 234517 | 234637 | 0.18 | End
2 A5 4.86 24 ¢ 197.0 | 234556 | 2346.47 | 0462 | 234655 | 234725 | 014 | 1
3 A1+ (Exist.) 3.06 24 ¢ 2474 | 234657 | 2347.70 | 0.457 | 2347.39 | 2348.32 | 0.11 2
4 (Exist.) 1.44 24 ¢ 2091 | 2347.80 | 234917 | 0.655 | 2348.43 | 234959 | 014 | 3
Project File; cfarms_anorth.stm I-D-F File: SAMPLE.IDF Total No. Lines: 4 Run Date: 10-02-2002
NOTES: c¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

{cfs) {in) ] L] (ft) (%) () (ft) ) No.
1 A8 11.00 24 ¢ 80.8 234252 | 2343.04 | 0644 | 234369 | 2344.21 026 | End
2 A7 8.27 24 ¢ 2020 | 234314 | 234582 | 0.918 | 234447 | 234684 | 0.21 1
3 A4 6.47 24 ¢ 1729 | 234582 | 2346.51 0.399 | 2347.04 | 234741 017 | 2
4 A3 474 24 ¢ 146.8 | 2346.61 2347.08 | 0.320 | 2347.58 | 2347.86 014 | 3
5 A2+(Exist.) 293 24 ¢ 147.1 234718 | 2347.81 0.428 | 2347.99 | 2348.42 010 | 4
6 (Exist.) 117 24 ¢ 1340 | 2347.91 2348.36 | 0.336 | 2348.52 | 2348.75 0142 | 5
Project File: cfarms_asouth.stm I-D-F File: SAMPLE.IDF Total No. Lines: 6 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b = box; Retumn period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

{cfs) (in) {1 {rt) (1) (%) ) (1) () | No.
1 B1 2.88 24 ¢ 2027 | 2341.21 | 234230 | 0538 | 2343.04 | 234310 | 009 | End
Project File: cfarms_b.stm I-D-F File: SAMPLE.IDF - Total No. Lines: 1 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b =box; Return period = 10 Yrs,; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) (1) (1) (ft) (%) () {tt) () | No.
1 c8 7.31 24 ¢ 1831 | 2331.02 | 233167 | 0355 | 233203 | 233266 | 017 | End
2 c7 6.55 24 ¢ 69.4 233177 | 233203 | 0375 | 233283 | 233294 | 017 | 1
3 c5 473 24 ¢ 1686 | 233213 | 2333.02 | 0528 233311 | 233379 (004 | 2
4 C3 473 24 ¢ 183.4 | 233212 | 233323 | 0.605 | 2333.83 | 2334.01 014 | 3
5 Cc1 2.85 24 ¢ 237.0 2334.33 2337.78 1.456 | 2334.93 2338.38 0.20 4
;
Project File: cfarms_csouth.stm I-D-F File: SAMPLE.IDF Total No. Lines: § Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b =box; Return period = 10 Yrs; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line - HGL HGL Minor | Dns
No. rate size length EL Dn ELUp slope down up loss | line
(cfs) {in) (ft) tt) (ft) (%) (ft) () (ft) | No.
1 D3 5.09 24 ¢ 1703 | 231842 | 231893 | 0209 | 2321.27* | 2321.34" | 0.02 | End
2 D1 277 24 ¢ 286.5 | 2319.03 | 232377 | 1.654 | 232136 | 232436 | 020 | 1
| Project File: cfarms_dnorth.stm I-D-F File: SAMPLE.IDF Total No. Lines: 2 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b=box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss | line
(cfs) (in) () L) () (%) (1) () (ft) | No.

1 D4 447 24 ¢ 126.7 | 2316.81 | 231754 | 0576 | 231858 | 231860 | 0.05 | End

2 D2 277 24 ¢ 1962 | 2317.64 | 231982 | 1.111 | 231865 | 2320.41 020 | 1

‘f
Project File: cfarms_dsouth.stm I-D-F File: SAMPLE.IDF Total No. Lines: 2 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b =box; Return period = 10 Yrs,; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1

Line Line 1D Flow Line Line Invert Invert Line HGL HGL Minor | Dns

No. rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) () {9 () (%) (ft) (ft) () [ No.

1 E2 2.02 24 ¢ 1744 | 231311 | 231437 | 0722 | 2314.08 | 231487 | 017 | End

J
| Project File: cfarms_e2.stm |-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line D Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) (ft) () (ft) (%) () () () | No.
1 E4 1.89 24 ¢ 50.9 231301 | 231320 | 0373 | 231408 | 231408 | 003 | End
Project File: cfarms_e4.stm I-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1

Line Line ID Flow Line Line invert Invert Line HGL HGL | Minor| Dns

No. rate size length EL Dn EL Up slope down up loss | line
(cfs) (in) () () (ft) (%) (ft) (ft) {f) | No.

1 F3 464 24 ¢ 215.4 | 230547 | 2307.98 | 1.165 | 230623 | 230874 | 0.14 | End

2 F2 1.81 24 ¢ 1709 | 2308.08 | 2309.82 | 1.018 | 2308.88 | 2310.30 | 0.02 | 1

3 F1 1.81 24 ¢ 198.3 | 2309.92 | 231210 | 1.099 | 231040 | 231258 | 045 | 2

?
Project File: cfarms_f.stm I-D-F File: SAMPLE.IDF Total No. Lines: 3 Run Date: 10-02-2002
NOTES: c = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) {in) (ft) () () (%) (19 (1) () | No.
1 G4 12.67 24 ¢ 15.9 2289.04 | 2292.08 | 19.0680 | 2290.56 | 2293.34 | 0.29 | End
2 G3 9.86 24 ¢ 2628 | 229218 | 2296.51 1.648 | 2293.63 | 229762 | 0.07 | 1
3 G2 9.86 24 ¢ 147.9 | 2296.61 229909 | 1.677 | 229772 | 230020 |[070 | 2
4 G1 6.73 24 ¢ 89.0 2299.39 | 2299.81 0.472 | 2300.91 230093 | 022 | 3
Project File: cfarms_g.stm I-D-F File; SAMPLE.IDF Total No. Lines; 4 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL | Minor| Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) (ft) 1) (ft) (%) {ft) () () | No.
1 H1 6.35 24 ¢ 19.2 2286.11 | 2287.08 | 5.052 |2287.00 | 228797 (034 | End
Project File: cfarms_h.stm I-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line LineID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) () (ft) () (%) (ft) (ft) L] No.
1 " 273 24 ¢ 298.1 2276.41 2283.21 2.281 2277.24 | 2283.80 0.20 End
Project File: cfarms_i.stm I-D-F File: SAMPLE.IDF ~ Total No. Lines: 1 Run Date: 10-02-2002
NOTES: ¢ = circular: e = ellintical: b =box: Return period = 10 Yrs.: * Indicates surcharae condition.
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Hydraflow Summary Report Page 1
Line LineID Flow Line Line Invert Invert Line HGL HGL Minor|{ Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) ) (ft) (rt) (%) {r) {ft) () | No.
1 J1 3.76 24 ¢ 2689 | 226623 | 227189 | 2105 | 226755 | 227258 | 024 | End
Project File: cfarms_j.stm I-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.: * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor { Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) (ft) {ft) (1) (%) () (1) (ft) | No.
1 K5 20.55 24 ¢ 49.1 2233.72 | 2234.72 2037 | 223620 | 223633 |[045 | End
2 K4 16.36 24 ¢ 3023 | 223482 | 224372 | 2944 | 223678 | 224515 [ 036 | 1
3 K3 12.66 24 ¢ 2359 | 2243.82 | 225221 | 3556 | 2245.51 225347 | 057 | 2
4 K1 3.63 24 ¢ 198.0 | 225231 | 2259.77 | 3.768 | 2254.04 | 226044 | 024 | 3
5 K2 9.03 24 ¢ 92.7 225251 | 2253.31 0.863 | 2254.04 | 225437 | 044 | 3
Project File: cfarms_k.stm I-D-F File: SAMPLE.IDF Total No. Lines: 5 Run Date: 10-02-2002
NOTES: ¢ = circular: e = ellitical: b =bhox: Return period = 10 Yrs.: * Indicates surcharae candition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) (ft) () () (%) {ft) {ft) (ft) | No.
1 L7 16.67 24 ¢ 3348 | 220793 | 221661 2593 | 2209.45 | 2218.06 0.37 End
2 L6 12.99 24 ¢ 1585 | 2216.71 222094 | 2669 | 221842 | 222222 009 | 1
3 L5 12.99 24 ¢ 2400 | 2221.04 | 222689 | 2437 | 222232 | 222817 059 | 2
4 L3 459 24 ¢ 1035 | 2227.00 | 222942 | 2251 |2228.75 | 2230.18 014 | 3
5 L2 1.83 24 ¢ 90.6 222952 | 223057 | 1.158 | 2230.32 | 2231.05 016 | 4
6 L1 1.83 24 ¢ 435 2230.87 | 2231.02 | 0345 | 2231.35 | 2231.50 015 | 5
7 L4 8.40 24 ¢ 1005 | 222719 | 222787 | 0677 | 222875 | 222880 | 042 | 3
Project File: cfarms_l.stm I-D-F File: SAMPLE.IDF Total No. Lines: 7 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line " LinelD Flow Line Line Invert invert Line HGL HGL Minor | Dns
No. rate size length | EL Dn EL Up slope down up loss | line

(cfs) (in) (ft) (ft) (ft) (%) {ft) () (f) | No.
1 M2 1255 24 ¢ 3242 | 219401 | 220463 | 3.276 | 219526 | 220588 | 085 | End
2 M1 8.67 24 ¢ 91.2 220493 | 2205.39 | 0504 | 2206.74 | 220679 | 021 |1

Project File: cfarms_m.stm

I-D-F File; SAMPLE.IDF

Total No. Lines; 2

Run Date; 10-02-2002

NOTES: ¢ = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn ELUp slope down up loss | line

(cfs) (in) () (1 {ft) (%) (ft) (ft) {ft) | No.

1 N11 34.01 ¢ 182.8 | 2158.29 | 2159.23 | 0.514 | 2160.35 2161.48 0.83 End
2 N10 11.90 24 ¢ 9.2 2159.83 | 2160.00 1.847 | 2162.31* | 2162.33* | 0.11 1
3 N8 22.11 24 ¢ 211.0 | 2159.73 | 2160.80 | 0.507 | 2162.31* | 2164.03* | 0.77 1
4 N7 2.78 24 ¢ 8.5 216110 | 2161.30 | 2352 | 2164.80* | 2164.80* | 0.01 3
5 N6 19.32 24 ¢ 150.2 | 2161.00 | 2162.75 1.165 | 2164.80* | 2165.74* | 0.59 3
6 N3 7.94 24 ¢ 251.2 | 216295 | 217256 | 3.826 | 2166.32 | 2173.56 020 | 5
7 N2 3.98 24 ¢ 148.1 2172.66 | 217810 | 3.673 | 2173.76 | 2178.81 004 | 6
8 N1 3.98 24 ¢ 199.3 | 2178.20 | 2186.48 | 4.154 | 2178.91 2187.19 0.25 7
9 NO 6.94 24 ¢ 126.0 | 2160.10 | 2160.48 | 0.301 2162.45* | 2162.56* | 0.08 2
10 NS 11.38 24 ¢ 1230 | 2163.05 | 216367 | 0504 | 2166.32* | 2166.59* | 0.31 5
1" N4 7.64 24 ¢ 196.7 | 2163.97 | 2166.45 1.261 2166.89 | 2167.43 0.39 10

Project File: cfarms_n.stm I-D-F File: SAMPLE.IDF * Total No. Lines: 11 Run Date: 10-02-2002

NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line D Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) {in) ft) () (ft) (%) (ft) {1t {f) | No.
1 N12 0.64 24 ¢ 12.0 2158.18 | 215848 | 2500 | 2160.21 2160.21 0.00 | End
Project File: cfarms_n2.stm |-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-02-2002
NOTES: ¢ = circular; e = efliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

{cfs) (in) (ft) {f) 1 (%) ) () (ft} | No.
1 o1 13.68 24 ¢ 12.0 215653 | 215663 | 0.832 | 215836 | 215837 | 017 | End
2 02 7.95 24 ¢ 1128 | 215673 | 215713 | 0355 | 215854 | 215862 | 016 | 1
Project File: cfarms_o.stm |-D-F File: SAMPLE.IDF Total No. Lines: 2 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.




"pawinsse yydap [eojUD .. “pawnsse yidap jeonuD , (i) 9E'8G1Z = UOHEBASIS Jajemiie] iU} (ST LON

wys'0” swieo ajid yosloid

A1 3TdNVS Bl 3=

Z :s8ulj Jo Jaquunu jeio ],

2002-20-01 ‘31eg uny

2600 G9'8Sig| LI'0| 99C| 66C| I8 |PvSeSiZ|eL9sle| S6°L L4 [4

gi'el 1sC| evljcossic|el’lsie] €L
¢eE0| ¥S¥| loe| €8')L|9E8Sle | €S9SIC| 89'€E) <4 3

9’0 | 00L| ¥CL'0| 0L1'0| 82h0 ) 8L85lc| 810

68C01 1L8SIC| SE0| Zlv| 06¢C| v.l'}|.Le8GlC|€9'9SiZ| 0Th| LLT0|89'85lC

LV0 | 0S50 €00} 820

() o) o | (% (%) (41)] ) | (sny) | (wbs)| (W) () () () (%) ) 08 | (s) | (wbs) | () W) W) (spo) | (w)
SSOf IS A9 peay A9 A9[@ A9I3 peay A9[@ A9J®
Abaug| oAy | s | 193 IBA | I19A | esiy |yde@| 19H HaAuy| IS 93 1A | 1BA | eaay |ydsa| 19H Hoauy

$s0} | Po0d

JoUurpn i r }osYyo weasnsdn ua weasjsumoq [} azig | aui

suoneindwon aul apeus) sijnelpAH mojjelpAH

| abed




200c-20-01

Z :seurt "oN

A" 3TdNYS el 4dl

wis d suueyo ajy jo8foid

M3IA ue|d mojjelpAH




Hydraflow Summary Report Page 1
Line LineID Flow Line Line Invert invert Line HGL HGL Minor| Dns
No. rate size length EL Dn EL Up slope down up loss { line

(cfs) {in) (fY) {ft) (ft) (%) (ft) () (ft) | No.
1 P2 6.52 24 ¢ 12.0 2156.36 | 2156.45 | 0749 | 215817 | 2168.17 | 0.04 | End
2 P1 2.45 24 ¢ 111.0 | 215655 | 2156.94 | 0.351 | 2158.21 215822 1002 | 1

Project File: cfarms_p.stm

I-D-F File: SAMPLE.IDF

Total No. Lines: 2

Run Date: 10-02-2002

NOTES: ¢ =circular; e = elliptical: b =box: Return period = 10 Yrs.: * Indicates surcharae condition.
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Hydraflow Summary Report Page 1
Line Line D Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line
(cfs) (in) (f) () () (%) (1) (1) () | No.
1 Q2 5.61 24 ¢ 120 2156.01 2156.06 | 0417 | 2157.78 | 2157.78 | 0.03 | End
2 Qi 0.44 24 ¢ 108.0 | 2156.16 | 215654 | 0352 | 2157.81 215782 | 000 | 1
1
!
i
}
|
Project File: cfarms_g.stm I-D-F File: SAMPLE.IDF - Total No. Lines: 2 Run Date: 10-02-2002
NOTES: c = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1

Line LinelD Flow Line Line Invert Invert Line HGL HGL Minor l?ns
No. rate size length EL Dn ELUp | slope down up loss | line
(cfs) {in) () (ft) U] (%) (ft) (ft) (ft) | No.
1 R1 4.25 24 ¢ 15.1 2156.82 | 2157.08 1.721 2157.56 | 2157.81 0.26 End
;
g
J
% ,
Project File: cfarms_r.stm I-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cfs) (in) () (f) (ft) (%) (ft) () (f) | No.
1 s2 3.02 24 ¢ 1.3 215572 | 215598 | 2303 | 215745 | 215745 | 0.01 End
2 S1 1.70 24 ¢ 481 2156.08 | 215625 | 0.353 | 2157.46 | 215746 | 0.01 1

Project File: cfarms_s.stm

I-D-F File: SAMPLE.IDF

Total No. Lines; 2

Run Date: 10-02-2002

NOTES: ¢ =circular: e = ellintical: b =box: Return period = 10 Yrs.: * Indicates surcharae condition.
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Hydraflow Summary Report Page 1
Line Line D Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length | EL Dn EL Up slope down up loss | line
(cfs) {in) (1) (1) (ft) (%) (ft) (ft) () | No.
1 T1 1.64 24 ¢ 41.4 2154.96 | 2156.00 | 2512 | 2156.60 | 215656 | 0.08 | End
]
i
|
- Project File: cfarms_t.stm I-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-02-2002
J NOTES: ¢ = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report

Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line
(cfs) (in) ] L)) (1) (%) () (f) {ft) | No.
1 Ut 245 24 ¢ 23.2 215456 | 2154.91 1.506

2156.15 | 2156.15 | 0.01 End

Project File: cfarms_u.stm

I-D-F File: SAMPLE.IDF

Total No. Lines:

1

Run Date: 10-02-2002

NOTES: ¢ =circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss line

(cfs) (in) L) (tt) (ft) (%) (tt) (1 {ft) | No.
1 \% 258 24 ¢ 19.2 2154.10 | 215444 | 1.770 | 2155.64 | 2155.63 | 0.01 End
Project File: cfarms_v.stm I-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-02-2002
NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line

(cts) {in) ] ) (ft) (%) ) (tt) (rt) No.
1 W2 8.92 24 ¢ 63.4 2153.68 | 2153.84 | 0.253 | 2155.16 2155.25 0.1 End
2 W1 429 24 ¢ 435 2153.94 | 2154.07 | 0.299 | 2155.36 | 2155.37 0.06 1

Project File: cfarms_w.stm

I-D-F File: SAMPLE.IDF

Total No. Lines: 2

Run Date: 10-02-2002

NOTES: ¢ = circular: e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line
(cfs) (in) (ft) (ft) (ft) (%) () (1) () | No.
1 X2 9.62 24 ¢ 78.0 2161.48 | 2161.90 | 0538 | 2162.83 | 2163.00 | 0.51 End
2 X1 8.52 24 ¢ 166.3 | 2162.00 | 2164.00 | 1.203 | 216351 | 216503 | 042 | 1
t
|
Project File: cfarms_x1&x2.stm I-D-F File: SAMPLE.IDF Total No. Lines: 2 Run Date: 10-24-2002
§ NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor I?ns
No. rate size length EL Dn EL Up slope down up loss | line
(cfs) (in) () (tt) (ft) (%) () {ft) (ff) | No.
1 X3 5.65 24 ¢ 8.4 2159.87 | 2160.35 | 5714 | 2161.05 | 2161.19 0.16 End
{
}
|
1
| Project File: cfarms_x3.stm |-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-21-2002
NOTES: c =circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line
{cfs) (in) () () () (%) () (ft) (1) No.
1 X4 2.21 24 ¢ 56.7 2159.39 | 215969 | 0529 | 2160.94 | 2160.94 | 0.01 End
|
B
i
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i
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’ Project File: cfarms_x4.stm I-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-21-2002
NOTES: ¢ = circular; e = elliptical; b = box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line
{cfs) (in) () () () (%) (ft) (ft) {ft) No.
1 1 54.00 36 c 1139 | 2158.32 | 2159.00 | 0.597 | 2161.32* | 2162.07* | 0.91 End
!
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i Project File: cfarms_x5.stm I-D-F File: SAMPLE.IDF Total No. Lines: 1 Run Date: 10-21-2002
NOTES: c = circular; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge condition.
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Hydraflow Summary Report Page 1
Line LinelD Flow Line Line Invert Invert Line HGL HGL Minor | Dns
No. rate size length EL Dn EL Up slope down up loss | line
(cfs) (in) (ft) () {ft) (%) () (ft) () No.
1 1 58.00 42 ¢ 4241 215650 | 215714 | 0.151 | 2160.00* | 2161.41* | 0.08 End
2 2 36.00 30 c 115.6 | 2157.24 | 2157.41 0.147 | 2161.49* | 2162.39* | 0.84 1
i
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Project File: cfarms_y.stm I-D-F File: SAMPLE.IDF Total No. Lines: 2 Run Date: 10-21-2002
| NOTES: ¢ = circular; e = elliptical; b =box; Return period = 100 Yrs.; * Indicates surcharge condition.
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2,670’2 -10° X 4’ RCBC
HYDRAULIC GRADE LINE ANALYSIS
(100-YEAR)
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