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Engineering has reviewed the TRC plan for the Barclay West early Infrastructure improvements and
have the following comments:

A stormwater management permit will be required. It is assumed a master permit will be
obtained, with allocations for each of the outparcels.

Roadway piping should be designed for the 10-yr event and sized for the 50-yr.

The culvert along Independence under Street “A” should be analyzed as well, including
offsite drainage. Any tailwater effects should be applied to the pond routing. | have
attached the calcs for the culvert under the Northernmost entrance to the Food Lion should
they be useful. There was no drainage area map in the file. We also have the approved
construction release drawings if you would like to see them.

The stormwater pond cannot be public. It must remain private. Any conveyances that carry
runoff from a public street should be placed within a public drainage easement up to the
point where they the pond, but not the pond itself.

Please coordinate the median landscaping and piping for Street A. If there are a number of
street trees proposed, a pipe in the middle of the median will not be desirable.

Is Street C being constructed within the early improvements?

These comments will be posed to protrak. Please call or email if there are questions that are not
resolved at TRC. Thank you.

Robert Gordon, PE
Project Engineer

City of Wilmington, Engineering Division

212 Operations Center Drive

Wilmington, NC 28412

Office: (910) 341-5856 | Fax: (910) 341-5881
Email: rob.gordon@wilmingtonnc.gov

www.wilmingtonnc.gov

WALMIGTON
Follow us on Facebook or Twitter

facebook/cityofwilmington
@cityofwilm
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Worksheet
Worksheet for Trapezoidal Channel

- Project Description.

Project File . ¢:\stormiindcommiopenchan.fm?2 -
Worksheet OPEN CHANNEL ON INDEPENDENCE BLVD
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Discharge_

Input Data

Mannings. Coefficient.  0.024

Channel Slope 0.002400 fu/ft
Depth- 3.00 ft

Left Side Slope 1.500000H : Vv
Right Side Slope 1.500000H : vV
Bottom Width 9.00 fi
Results

Discharge 197.83 cfs
Flow Area 40.50 ft2
Wetted Perimeter 19.82 ft

Top Width 18.00 ft
Critical Depth 217 ft
Crifical Slope 0.007814 ft/ft
Velocity 4.88 ft/s
Velocity Head 0.37 ft
Specific Energy 3.37 ft
Froude Number 0.57

Flow is subcritical.

10£20/97
08:46:35 AM

Haesiad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.11
Page 1 of 1
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TYPE TI1 24-HOUR RAINFALL= 7.0 IN

Prepared by ANDREW & KUSKE CONSULTING ENGINEERS, INC.

Page 2
30 Sep 97

HydroCAD 4.523 000479 {c) 1986-1996 Applied Microcomputer Systems

SUBCATCHMENT 1
PEAK= 6.12 CFS @ 12.06 HRS, VOLUME= .30 AF

FUTURE DEVELOPMENT(ASSUME 85% IMP.)

ACRES CN SCS TR-20 METHOD
.78 95  IMPERVIQUS AREA TYPE III 24-HOUR
.14 61 GRASS RAINFALL= 7.0 IN
.92 90 SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc_{min)
DIRECT ENTRY FUTURE DEVELOPMENT 5.0

SUBCATCHMENT 3 AREA TO DI 3

PEAK= .56 CFS @ 12.06 HRS, VOLUME= .03 AF

ACRES CN SCS TR-20 METHOD
.08 g5  IMP. AREA TYPE 111 24-HOUR
RAINFALL= 7.0 IN
SPAN= 11-15 HRS, dt=.02 HRS
Method Comment, Tc {min)
DIRECT ENTRY DI 3 5.0

SUBCATCHMENT 4 AREA TO DROP INLET #4

PEAK= 3.78 CFS @ 12.06 HRS, VOLUME= .19 AF

ACRES CN SCS TR-20 METHGD
.03 61 OPEN AREA, SOIL GROUP B TYPE III 24-HGUR
.52 95 PARKING AREA RAINFALL= 7.0 IN
.55 a3 SPAN= 11-15 HRS, dt=.0G2 HRS
Method Comment Te {min)
DIRECT ENTRY Segment ID: 5.0

SUBCATCHMENT 5 AREA TO CURB INLET #5

PEAK= 7.29 CFS @ 12.06 HRS, VOLUME= .36 AF

ACRES CN ' SCS TR-20 METHOD
06 61 OPEN AREA, SOIL GROUP B TYPE TII 24-HOUR
1.00 95  PARKING AREA RAINFALL= 7.0 IN
1.06 g3 SPAN= 11-15 HRS, dt=.02 HRS
Methad Comment Tc_{min)
DIRECT ENTRY Segment ID: 5.0





Data for 97139 INDEPENDENCE COMMONS Page 3
TYPE IIT 24-HOUR RAINFALL= 7.0 IN
Prepared by ANDREW & KUSKE CONSULTING ENGINEERS, INC. 30 Sep 97
HydroCAD 4.523 000479 (c) 1986-1996 Applied Microcomputer Systems
SUBCATCHMENT 6 AREA TO DROP INLET #6
PEAK= 4.51 CFS @ 12.06 HRS, VOLUME= .22 AF
ACRES CN SCS TR-20 METHOD
.07 61  OPEN AREA, SOIL GROUP B TYPE III 24-HQUR
.60 95  PARKING AREA RAINFALL= 7.0 IN
.67 91 SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc {min)
BIRECT ENTRY Segment I1D: 5.0
SUBCATCHMENT 7 AREA TO DROP INLET #7
PEAK= 2.29 CFS @ 12.06 HRS, VOLUME= .11 AF
ACRES CN SCS TR-20 METHOD
.01 61  OPEN AREA, SOIL GROUP B TYPE II1 24-HOUR
.32 95 PARKING AREA RAINFALL= 7.0 IN
.33 94 SPAN= 11-15 HRS, dt=.02 HRS
Methad Comment Tc (min)
DIRECT ENTRY Segment ID: 5.0
SUBCATCHMENT 9 AREA TO CURB INLET #9
PEAK= 2.01 CFS @ 12.06 HRS, VOLUME= .10 AF
ACRES CN SCS TR-20 METHCD
.28 95  PARKING AREA TYPE III1 24-HOUR
.01 61  GRASS RAINFALL= 7.0 IN
.29 g4 SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc {(min)
DIRECT ENTRY Segment ID: 5.0
SUBCATCHMENT 10 AREA TO CURB INLET #10
PEAK= 3.95 CFS @ 12.06 HRS, VOLUME= .20 AF
ACRES CN SCS TR-20 METHOD
.02 61 OPEN AREA, SOIL GROUP B TYPE III 24-HOUR
.55 95 PARKING AREA RAINFALL= 7.0 IN
.57 94 SPAN= 11-15 HRS, dt=.02 HRS
Methad Comment Tc {min)
DIRECT'ENTRY 5.0

Seqment ID:
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TYPE II1 24-HOUR RAINFALL= 7.0 IN
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HydroCAD 4.523 000479 {c) 1986-1996 Applied Microcomputer Systems
SUBCATCHMENT 11 AREA TO DROP INLET #11
PEAK= 4.54 CFS @ 12.06 HRS, VOLUME= .23 AF
ACRES CH SCS TR-20 METHQO
.65 95 IMP. AREA TYPE III 24-HOUR
RAINFALL= 7.0 IN
SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc {min)
DIRECT ENTRY Segment ID: 5.0
SUBCATCHMENT 12 AREA TO DROP INLET #12
PEAK= 4.12 CFS @ 12.06 HRS, VOLUME= .20 AF
ACRES CN SCS TR-20 METHOD
.59 g5 BLDG. & LOADING AREA TYPE III 24-HOUR
RAINFALL= 7.0 IN
SPAN= 11-15 HRS, dt=.0Z HRS
- Method Comment Tc_{min)
DIRECT ENTRY Segment ID: 5.0
SUBCATCHMENT 14 AREA TC DI 14
PEAK= .77 CFS @ 12.06 HRS, VOLUME= .04 AF
ACRES _ CN | SCS TR-20 METHOD
1 95 IMP. AREA TYPE 111 24-HOUR
RAINFALL= 7.0 IN _
SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc {min)
DIRECT ENTRY DI 14 5.0
SUBCATCHMENT 15 POND
PEAK= 2.26 CFS @ 12.06 HRS, VOLUME= .11 AF
ACRES CN SCS TR-20 METHOD
.23 99 POND AREA TYPE II1 24-HOUR
22 50 GRASS AROUND POND RAINFALL= 7.0 IN
.45 75 SPAN= 11-15 HRS, dt=.0Z2 HRS
Method Comment Tc _(min)
DIRECT ENTRY POND 5.0





Data for 97139 INDEPENDENCE COMMONS Page 5
TYPE III 24-HOUR RAINFALL= 7.0 IN
Prepared by ANDREW & KUSKE CONSULTING ENGINEERS, INC. 30 Sep 97

HydroCAD 4.523 000479

{c) 1986-1996 Applied Microcomputer Systems

REACH 2

PIPE FROM POND QUTLET TO FES #1

Qin = 9.43 CFS @ 12.49 HRS, VOLUME= 1.52 AF

Qout= 9.43 CFS @ 12.49 HRS, VOLUME= 1.52 AF, ATTEN= 0%, LAG= .2 MIN
DEPTH END AREA  DISCH
(ET) (SQ-FT) _ (CFS} 30" PIPE STOR-IND+TRANS METHOD
0.0 -0.0 6.00 PEAK DEPTH= .66 FT
-3 .3 1.26 n= .012 PEAK VELOCITY= 9.1 FPS
.5 g 5.29 LENGTH= 30 FT TRAVEL TIME = .1 MIN
.8 1.2 11.84 SLOPE= .0185 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
1.8 3.7 50.60
2.0 4.2 559.08
2.3 4.7 64.42
2.4 4.8 65.01
2.4 4.9 64.41
2.5 4.9 60.44
REACH 3 PIPE FROM DI 3 TO DI 14
Qin = 30.20 CFS @ 12.09 HRS, VOLUME= 1.64 AF
Qout= 29.90 CFS @ 12.10 HRS, VOLUME= 1.63 AF, ATTEN= 1%, LAG= 1.1 MIN

DEPTH END AREA  DISCH
(FT) _ (SQ-FT) (CFS)
. -0. 0.00

.66
2.75
6.15
26.31
1
33.49
33.80
33.48
31.42

M PO N N R
. - - . L} . - - .
CERLWOOOUMIWO
Ry
W0~~~ O
)
S

REACH 4

30" PIPE ‘ STOR- IND+TRANS METHOD

PEAK DEPTH=  1.96 FT
n= .012 PEAK VELOCITY= 7.3 FPS
LENGTH= 240 FT TRAVEL TIME = .5 MIN
SLOPE= .005 FT/FT SPAN= 11-15 HRS, dt=.02 HRS

PIPE FROM B.I. #4 TO FES #3 @ POND

Qin = 17.17 CFS @ 12.08 HRS, VOLUME= .88 Af

DEPTH END AREA  DISCH
(ET)  (SQ-FT) __ (CFS})
0. -0. 0.00

.36
1.52
3.39

Qout= 17.12 CFS @ 12.09 HRS, VOLUME= .88 AF, ATTEN= 0%, LAG= .2 MIN
24" PIPE , STOR-IND+TRANS METHOD
PEAK DEPTH= 1.62 FT
n= .012 PEAK VELOCITY= 6.3 FPS
LENGTH= 40 FT TRAVEL TIME = .1 MIN
SLOPE= .005 FT/FT SPAN= 11-15 HRS, dt=.02 HRS

.51
16.94
18.47
18.64
18.47
17.33

PN bt 3 o fomd fomt
. [} - - * - » * 3
WO RO OD
Wwhwhr
bttt £ o] G 00 R DO D
o
&~
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TYPE IIT 24-HOUR RAINFALL= 7.0 IN _
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REACH 5 PIPE FROM C.I. #5 TO D.I. #4
Qin = 13.80 CFS @ 12.07 HRS, VOLUME= .70 AF
Qout= 13.59 CFS @ 12.09 HRS, VOLUME= .70 AF, ATTEN= 2%, LAG= 1.3 MIN
DEPTH END AREA  DISCH
(FT)} (SQ-FT) (CFS) 24" PIPE STOR-IND+TRANS METHOD
0.0 -0.0 0.00 PEAK DEPTH= 1.47 FT
.2 .2 .32 n= .012 PEAK VELOCITY= 5.6 FPS
4 .4 1.36 LENGTH= 220 FT TRAVEL TIME = .7 MIN
.6 .8 3.04 SLOPE= .004 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
1.4 2.3 12.98
1.6 2.7 15.15
1.8 3.0 16.52
1.9 3.1 16.67
1.9 3.1 16.52
2.0 3.1 15.50
REACH 6 PIPE FROM D.I. #6 TO C.I. #5
Qin = 6.68 CFS @ 12.07 HRS, VOLUME= .34 AF
Qout= 6.62 CFS @ 12.08 HRS, VOLUME= .34 AF, ATTEN= 1%, LAG= .6 MIN
DEPTH END AREA  DISCH '
(FT) _ (SQ-FT) (CFS) 18" PIPE STOR-IND+TRANS METHOD
0.0 -0.0 0.00 PEAK DEPTH= 1.04 FT
.2 1 A7 n= (012 PEAK VELOCITY= 5.1 FPS
.3 .3 .70 LENGTH= 100 FT TRAVEL TIME = .3 MIN
.5 4 1.58  SLOPE= .005 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
1.1 1.3 6.74 '
1.2 1.5 7.87
1.4 1.7 8.58
1.4 1.7 8.66
1.5 1.8 8.58
1.5 1.8 8.05
REACH 7 PIPE FROM D.I. #7 T0 D.I. #6
Qin = 2.29 CFS @ 12.06 HRS, VOLUME= .11 AF
Qout= 2.25 CFS @ 12.09 HRS, VOLUME= .11 AF, ATTEN= 2%, LAG= 1.6 MIN
DEPTH END AREA  DISCH
(FT) (SQ-FT) (CFS) 15™ PIPE STOR-IND+TRANS METHOD
0.0 -0.0 0.00 ' PEAK DEPTH= B0FT
.1 1 .13 n= .012 PEAK VELOCITY= 4.8 FPS
.3 .2 .55  LENGTH= 260 FT TRAVEL TIME = .9 MIN
N .3 1.23  SLOPE= .008 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
.9 .9 5.24
1.0 1.1 6.12
1.1 1.2 6.67
1.2 1.2 6.73
1.2 1.2 6.67
1.3 1.2 6.26
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TYPE III 24-HOUR RAINFALL= 7.0 IN
Prepared by ANDREW & KUSKE CONSULTING ENGINEERS, INC. 30 Sep 97
HydroCAD 4.523 000479 (c) 1986-1996 Applied Microcomputer Systems
REACH 9 PIPE FROM C.I. #9 TO C.I. #3
Qin = 12.59 CFS @ 12.08 HRS, VOLUME= .72 AF
Qout= 12.55 CFS @ 12.09 HRS, VOLUME= .72 AF, ATTEN= 0%, LAG= .6 MIN
DEPTH END AREA  DISCH
(FT) _{SQ-FT) (CFS) 24" PIPE STOR-IND+TRANS METHOD
0.0 -0.0 0.00 PEAK DEPTH= 1.44 FT
.2 2 .30 n= .012 PEAK VELOCITY= 5.2 FPS
4 4 1.27 LENGTH= 85 FT TRAVEL TIME = .3 MIN
.6 .8 2.84  SLOPE= .0035 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
1.4 2.3 12.14
1.6 2.7 14.17
1.8 3.0 15.45
1.9 3.1 15.60
1.9 3.1 15.45
2.0 3.1 14.50
REACH 10 PIPE FROM C.1I. #10 TQ C.I. #9
(in = 10.69 CFS @ 12.06 HRS, VOLUME= .63 AF
Qout= 10.64 CFS @ 12.08 HRS, VOLUME= .62 AF, ATTEN= 0%, LAG= 1.5 MIN
DEPTH END AREA  DISCH ,
(FT)  (SO-FT) (CFS} 24" PIPE STOR-IND+TRANS METHOD
0.0 -0.0 0.00 PEAK DEPTH= 1.27 FT
.2 .2 .30 n= .012 PEAK VELOCITY= 5.1 FPS
4 4 1.27 LENGTH= 210 fT TRAVEL TIME = .7 MIN
.6 .8 2.84 SLOPE= .0035 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
1.4 2.3 12.14
1.6 2.7 14.17
1.8 3.0 15.45
1.9 3.1 15.60
1.9 3.1 15.45
2.0 3.1 14.50
REACH 11 PIPE FROM D.I. #11 70 C.I. #10
Qin = B8.62 CFS @ 12.06 HRS, VOLUME= .43 AF
lout= 6.78 CFS @ 12.04 HRS, VOLUME= .43 AF, ATTEN= 21%, LAG= 0.0 MIN
DEPTH END AREA  DISCH
(FT) {SQ-FT) (CFS) 18" PIPE STOR-IND+TRANS METHCD
0.0 -0.0 0.00 PEAK DEPTH= 1.50 FT
.2 .1 14 0 p= .012 PEAK VELOCITY= 4.3 FPS
.3 3 .59  LENGTH= 115 FT TRAVEL TIME = .4 MIN
.5 A 1.32  SLOPE= .0035 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
1.1 1.3 5.64 ‘
1.2 1.5 6.58
1.4 1.7 7.18
1.4 1.7 7.24
1.5 1.8 7.17
1.5 1.8 6.73
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TYPE IIT 24-HOUR RAINFALL= 7.0 IN

Prepared by ANDREW & KUSKE CONSULTING ENGINEERS, INC. 30 Sep 97

HydroCAD 4.523 000479 (c) 1986-1996 Applied Microcomputer Systems

REACH 12 PIPE FROM D.I. #12 TO D.I. #11
Qin = 4.12 CFS @ 12.06 HRS, VOLUME= .20 AF
Qout= 4.09 CFS @ 12.07 HRS, VOLUME= .20 AF, ATTEN= 1%, LAG= .5 MIN
DEPTH END AREA  DISCH
(FT)  (SQ-FT) (CFS) 15" PIPE STOR-IND+TRANS METHQD
6.0 -0.0 0.00 PEAK DEPTH= 1.02 FT
.1 .1 .08 n= .012 PEAK VELOCITY= 3.8 FPS
.3 .2 .36 LENGTH= 60 FT TRAVEL TIME = .3 MIN
4 .3 .81  SLOPE= .0035 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
.8 .8 3.47
1.0 1.1 4.05
1.1 1.2 4.41
1.2 1.2 4.45
1.2 1.2 4.41
1.3 1.2 4.14
REACH 14 PIPE FROM DI 14 TO POND

Qin = 30.56 CFS @ 12.10 HRS, VOLUME= 1.67 AF
Qout= 30.55 CFS @ 12.10 HRS, VOLUME= 1.67 AF, ATTEN= 0%, LAG= 0.0 MIN

DEPTH END AREA  DISCH

(ET) _ (SQ-FT) (CFS) 30" PIPE ' STOR-IND+TRANS METHOD

0.0 -0.0 6.00 PEAK DEPTH= .82 FT
.3 3 2.65 n= .012 PEAK VELOCITY= 21.7 FPS
.5 g 11.11  LENGTH= 27 FT TRAVEL TIME = 0.0 MIN
.8 1.2 24.84  SLOPE= .0815 FT/FT SPAN= 11-15 HRS, dt=.02 HRS

1.8 3.7 106.21

2.0 4.2 124.00

2.3 4.7 135.20

2.4 4.8 136.45

2.4 4.9 135.19

2.5 4.9 126.85
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POND 1 DETENTION POND #1

Qin = 38.07 CFS @ 12.09 HRS, VOLUME= 2.09 AF

Qout= 9.43 CFS @ 12.49 HRS, VOLUME= 1.52 AF, ATTEN= 75%, LAG=  23.8 MIN

Qpri= 9.43 CFS @ 12.49 HRS, VOLUME= 1.52 AF

Qsec= 0.00 CFS @ 0.00 HRS, VOLUME= 0.00 AF

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD
(FT) (SF) (CF) {CF) PEAK STORAGE = 51056 CF
24.0 10069 0 0 PEAK ELEVATION=  28.4 FT
26.0 11482 21551 21551 FLOOD ELEVATION=  29.0 FT
28.0 12575 24057 45608 START ELEVATION=  24.0 FT
28.5 13122 6424 52032 SPAN= 11-15 HRS, dt=.02 HRS
29.0 13675 6699 58731 Tdet= 73.5 MIN (1.52 AF}

# ROUTE INVERT QUTLET DEVICES

1 P 24.0' 2" ORIFICE/GRATE
0=.6 PI r°2 SOR(2g) SQR(H-v)

2 P 26.0' 2' x .2’ ORIFICE/GRATE X 3
Q=.6 Width 2/3 SQR(2g) (H"1.5 - [H-Height]1.5)
3 P 28.4° 16’ SHARP-CRESTED RECTANGULAR WEIR

Q=C L H"1.5 C=3.27+.4 H/2 L=Length-0({.1 H)
4 S  28.5" 15’ BROAD-CRESTED RECTANGULAR WEIR

G<C L H"1.5 ¢€=3.11, 0, 0, 0, 0, 0, 0, 0

Primary Discharge
1=0rifice/Grate
2=0rifice/Grate
3=Sharp-Crested Rectangular Weir

Secondary Discharge
L4=Broad-Crested Rectangular Weir
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SUBCATCHMENT 1
PEAK= 8.06 CFS @ 12.06 HRS, VOLUME= .40 AF

FUTURE DEVELOPMENT(ASSUME 85% INMP.)

ACRES CN SCS TR-20 METHOD
.78 g5 IMPERVIQUS AREA TYPE III 24-HOUR
.14 61  GRASS RAINFALL= 9.0 IN
.92 a0 SPAN= 11-15 HRS, dt=.02 HRS
Method Camment Te {(min)
DIRECT ENTRY FUTURE DEVELOPMENT 5.0

SUBCATCHMENT 3 AREA TO DI 3

PEAK= .72 CFS @ 12.06 HRS, VOLUME= .04 AF

ACRES CN SCS TR-20 METHOD
.08 g5 IMP. AREA TYPE IIT 24-HOUR
RAINFALL= 9.0 IN
SPAN= 11-15 HRS, dt=.02 HRS
Method ' Comment Tc {(min)
DIRECT ENTRY BI 3

SUBCATCHMENT 4 AREA TO DROP INLET #4

PEAK= 4,92 CFS @ 12.06 HRS, VOLUME= .24 AF

5.0

ACRES CN SCS TR-20 METHOD
.03 61 OPEN AREA, SOIL GROUP B TYPE III 24-HOUR
.52 95 PARKING AREA RAINFALL= 9.0 IN
.55 93 SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc (min)
DIRECT ENTRY Segment ID: 5.0

SUBCATCHMENT 5 AREA TG CURB INLET #5

PEAK= 9.49 CFS @ 12.06 HRS, VOLUME= .47 AF

"~ ACRES CN SCS TR-20 METHOD
.06 61 OPEN AREA, SOIL GROUP B TYPE III 24-HOUR
1.00 95  PARKING AREA RAINFALL= 9.0 IN
1.06 93 SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc (min)
DIRECT ENTRY Segment ID: 5.0
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SUBCATCHMENT 6 AREA TO DROP INLET #6
PEAK= 5.92 CFS @ 12.06 HRS, VOLUME= .29 AF
ACRES __ CN | SCS TR-20 METHOD
.07 61 OPEN AREA, SOIL GROUP B TYPE TII 24-HOUR
.60 95_  PARKING AREA RAINFALL= 9.0 IN
.67 g1 SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc {min)
DIRECT ENTRY Segment ID: 5.0
SUBCATCHMENT 7 AREA TO DROP INLET #7
PEAK= 2.97 CFS @ 12.06 HRS, VOLUME= .15 AF
ACRES CN SCS TR-20 METHOD
.01 61 OPEN AREA, SOIL GROUP B TYPE III 24-HOUR
.32 95  PARKING AREA RAINFALL= 9.0 IN
.33 94 SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc {(min)
DIRECT ENTRY Segment ID: 5.0
SUBCATCHMENT 9 AREA TO CURB INLET #9
PEAK= 2.61 CFS @ 12.06 HRS, VOLUME= .13 AF
ACRES CN SCS TR-20 METHOD
.28 85  PARKING AREA TYPE III 24-HGOUR
.01 6] ' RAINFALL= 9.0 IN
.29 94 SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc (min)
DIRECT ENTRY Segment ID: 5.0
SUBCATCHMENT 10 AREA TO CURB INLET #10
PEAK= 5.13 CFS @ 12.06 HRS, VOLUME= .25 AF
ACRES CN ' SCS TR-20 METHQD
.02 61 OPEN AREA, SCIL GROUP B TYPE TIT1 24-HOUR
.55 g5  PARKING AREA RAINFALL= 9.0 IN
57 g4 SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc {min)
DIRECT ENMTRY Segment ID: 5.0
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SUBCATCHMENT 11 AREA TO DROP INLET #11

PEAK= 5.88 CFS @ 12.06 HRS, VOLUME= .29 AF
ACRES CN SCS TR-20 METHOD
.65 95 IMP. AREA TYPE 111 24-HQUR
RAINFALL= 9.0 IN
SPAN= 11-15 HRS, dt=.02 HRS
Methad Comment Tc (min)
DIRECT ENTRY Segment ID: 5.0

SUBCATCHMENT 12 AREA TO DROP INLET #12

PEAK= 5.34 CFS @ 12.06 HRS, VOLUME= .27 AF
ACRES CN SCS TR-20 METHOD
.59 95 BLDG. & LOADING AREA TYPE TII 24-HOUR
: RAINFALL= 9.0 IN
SPAN= 11-15 HRS, dt=.02 HRS
Methad Comment Tc (min)
DIRECT ENTRY Segment 1D: 5.0
SUBCATCHMENT 14 AREA TQ DI 14
PEAK= 1.0Q0 CFS @ 12.06 HRS, VOLUME= .05 AF
ACRES CN SCS TR-20 METHOD
.11 95 IMP, AREA TYPE III 24-HOUR
RAINFALL= 9.0 IN
SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc (min)
DIRECT ENTRY DI 14 5.0
SUBCATCHMENT 15 POND
PEAK= 3.22 CFS @ 12.06 HRS, VOLUME= .16 AF
ACRES CN SCS TR-20 METHGD
.23 99 POND AREA TYPE IIT 24-HOUR
.22 50  GRASS ARCUND POND RAINFALL= 9.0 IN
.45 75 SPAN= 11-15 HRS, dt=.02 HRS
Method Comment Tc {min)
DIRECT ENTRY POND 5.0
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REACH 2 PIPE FROM POND OUTLET TO FES #1
Qin = 21.89 CFS @ 12.27 HRS, VOLUME= 2.00 AF
Qout= 21.82 CFS @ 12.27 HRS, VOLUME= 2.00 AF, ATTEN= 0%, LAG= .1 MIN
DEPTH END AREA DISCH
(FT} _ {(S80-FT) (CFS) 30" PIPE STOR-IND+TRANS METHOD
0.0 -0.0 0.00 PEAK DEPTH= 1.01 FT
.3 .3 1.26 n= .012 PEAK VELOCITY= 11.7 FPS
.5 v 5.29 LENGTH= 30 FT TRAVEL TIME = 0.0 MIN
.8 1.2 11.84  SLOPE= .0185 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
1.8 3.7 50.60
2.0 4.2 59.08
2.3 4.7 64.42
2.4 4.8 65.01
2.4 4.9 64.41
2.5 4.9 60.44
REACH 3 PIPE FROM DI 3 TO DI 14
Qin = 32,28 CFS @ 12.08 HRS, VOLUME= 2.13 AF
Qout= 32.16 CFS @ 12.10 HRS, VOLUME= 2.13 AF, ATTEN= 0%, LAG= 1.2 MIN
DEPTH END AREA  DISCH
(FT)  (SO-FT)  (CFS) 30" PIPE STOR-IND+TRANS METHOD
¢.¢ -0.0 0.00 PEAK DEPTH= 2.13 FT
.3 .3 .66 n= .012 PEAK VELOCITY= 7.3 FPS
.5 i 2.75 LENGTH= 240 FT TRAVEL TIME = .5 MIN
.8 1.2 6.15  SLOPE= .005 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
1.8 3.7 26.31
2.0 4.2 30.71
2.3 4.7 33.49
2.4 4.8 33.80
2.4 4.9 33.49
2.5 4.9 31.42
REACH 4 PIPE FROM D.I. #4 TO FES #3 @ POND
Qin = 20.63 CFS @ 12.07 HRS, VOLUME= 1.15 AF
Qout= 17.33 CFS @ 12.06 HRS, VOLUME= 1.15 AF, ATTEN= 16%, LAG= 0.0 MIN
DEPTH END AREA  DISCH
(FT) _ (SG-FT) (CFS) 24" PIPE STOR-IND+TRANS METHGD
0.0 -0.0 0.00 PEAK DEPTH= 2.00 FT
.2 .2 .36 n= .012 PEAK VELOCITY= 6.3 FPS
4 .4 1.52 LENGTH= 40 FT TRAVEL TIME = .1 MIN
.6 .8 3.39  SLOPE= .005 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
1.4 2.3 14.51
1.6 2.7 16.94
1.8 3.0 18.47
1.9 3.1 18.64
1.9 3.1 18.47
2.0 3.1 17.33
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REACH 5

Qin = 17.96 CFS @ 12.07 HRS, VOLUME= .91 AF

PIPE FROM C.I. #5 TO D.I. #4

Qout= 15.89 CFS @ 12.15 HRS, VOLUME= .91 AF, ATTEN= 12%, LAG= 5.0 MIN

DEPTH END AREA  DISCH

STOR-IND+TRANS METHOD

PEAK DEPTH= 2.00 FT
PEAK VELOCITY= 5.6 FPS
TRAVEL TIME = .7 MIN
SPAN= 11-15 HRS, dt=.02 HRS

(FT) (SQ-FT) _ (CEFS} 24" PIPE
0.0 -0.0 0.00
2 2 .32 n= .012
4 -4 1.36  LENGTH= 220 FT
.6 .8 3.04 SLOPE= .004 FT/FT
1.4 2.3 12.98
1.6 2.7 15.15
1.8 3.0 16.52
1.9 3.1 16.67
1.9 3.1 16.52
2.0 3.1 15.50
REACH 6 PIPE FROM D.I. #6 TO C.I. #5
Qin = 8.73 CFS @ 12.07 HRS, VOLUME= .44 AF
Qout= 8.61 CFS @ 12.08 HRS, VOLUME= .44 AF,

DEPTH END AREA  DISCH

ATTEN= 1%, LAG= .8 MIN

STOR-IND+TRANS METHOD

PEAK DEPTH= 1.40 FT
PEAK VELOCITY= 5.2 FPS
TRAVEL TIME = .3 MIN
SPAN= 11-15 HRS, dt=.02 HRS

(F1} _ (SG-FT) _ (CFS} 18" PIPE
0.0 -0.0 0.00
.2 1 .17 n= .012
.3 .3 .70 LENGTH= 100 FT -
.5 .4 1.58 SLOPE= .005 FT/FT
I.1 1.3 6.74
1.2 1.5 7.87
1.4 1.7 8.58
1.4 1.7 8.66
1.5 1.8 8.58
1.5 1.8 g.05
REACH 7 PIPE FROM D.I. #7 TO D.1. #6
Qin = 2.97 CFS @ 12.06 HRS, VOLUME= .15 AF
Gout= 2.92 CFS @ 12.09 HRS, VOLUME= .15 AF,

DEPTH END AREA  DISCH
(FT) (SQ-FT)} _ (CFS)
0. ~0. 0
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15" PIPE

n= .012
LENGTH= 260 FT
SLOPE= .008 FT/FT

ATTEN= 2%, LAG= 1.5 MIN

STOR-IND+TRANS METHOD

PEAK DEPTH= B8 FT
PEAK VELOCITY= 5.2 FPS
TRAVEL TIME = .8 MIN

SPAN= 11-15 HRS, dt=.02 HRS
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REACH 9 PIPE FROM C.I. #9 TO C.I. #3
Qin = 14.32 CFS @ 12,08 HRS, VOLUME= .94 AF
Qout= 14.26 CFS @ 12.08 HRS, VOLUME= .94 AF, ATTEN= 0%, LAG= .5 MIN
DEPTH END AREA  DISCH
(ET) (SQ-FT) (CFS) 24" PIPE STOR-IND+TRANS METHGD
g.¢ -0.0 0.00 PEAK DEPTH= 1.62 FT
2 .2 .30 n= .012 PEAK VELOCITY= 5.3 FPS
4 4 1.27  LENGTH= 85 FT TRAVEL TIME = .3 MIN
.6 .8 2.84  SLOPE= .0035 FT/FT SPAN= 11-15 HRS, dt=.02 HRS
1.4 2.3 12.14
1.6 2.7 14.17
1.8 3.0 15.45
1.9 3.1 15.60
1.9 3.1 15.45
2.0 3.1 14.50
REACH 10 PIPE FROM C.I. #10 TO C.I. #9

Gin = 11.86 CFS @ 12.06 HRS, VOLUME= .81 AF
Qout= 11.78 CFS @ 12.08 HRS, VOLUME= .81 AF, ATTEN= 1%, LAG= 1.3 MIN

DEPTH END AREA  DISCH

(FT) (SQ-FT) (CFS} 24" PIPE STOR-IND+TRANS METHOD

0.0 -0.0 0.00 PEAK DEPTH= 1.37 T
.2 .2 .30 n= .012 PEAK VELOCITY= 5.1 fPS
.4 .4 1.27 LENGTH= 210 FT TRAVEL TIME = .7 MIN
.6 .8 2.84  SLOPE= .0035 FT/FT SPAN= 11-15 HRS, dt=.02 HRS

1.4 2.3 12.14

1.6 2.7 14.17

1.8 3.0 15.45

1.8 3.1 15.60

1.9 3.1 15.45

2.0 3.1 14.50

REACH 11 PIPE FROM D.1. #11 TO C.I. #1G

Qin = 10.02 CFS @ 12.06 HRS, VOLUME= .56 AF
Qout= 6.79 CFS @ 12.36 HRS, VOLUME= .56 AF, ATTEN= 32%, LAG= 18.1 MIN

DEPTH END AREA  DISCH

(FT) __ (SQ-FT)} (CFS) 18" PIPE STOR-IND+TRANS METHOD

0.0 -0.0 0.00 PEAK DEPTH= 1.50 FT
.2 .1 .14 n= .012 PEAK VELOCITY= 4.3 FPS
.3 .3 .59  LENGTH= 115 FT TRAVEL TIME = .4 MIN
.5 .4 1,32  SLOPE= .0035 FT/FT SPAN= 11-15 HRS, dt=.02 HRS

1.1 1.3 5.64

1.2 1.5 6.58

1.4 1.7 7.18

1.4 1.7 7.24

1.5 1.8 7.17

1.5 1.8 6.73
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REACH 12 PIPE FROM D.1. #12 TO D.I. #11

Qin = 5.34 CFS @ 12.06 HRS, VOLUME= .27 AF
Qout= 4.35 CFS @ 12.03 HRS, VOLUME= .27 AF, ATTEN= 19%, LAG= 0.0 MIN

DEPTH END AREA  DISCH

(FT) (SQ-FT} (CFS} 15" PIPE STOR-IND+TRANS METHOD

0.0 -0.0 0.00 PEAK DEPTH= 1.25 FT
1 N .09 n=.012 PEAK VELQCITY= 3.8 FPS
3 .2 .36 LENGTH= 60 FT TRAVEL TIME = .3 MIN
4 .3 .81  SLOPE= .0035 FY/FT SPAN= 11-15 HRS, dt=.02 HRS
9 .9 3.47

1.0 1.1 4.05

1.1 1.2 4.41

1.2 1.2 4.45

1.2 1.2 4.41

1.3 1.2 4.14

REACH 14 PIPE FROM DI 14 70 POND

Qin = 33.03 CFS @ 12.10 HRS, VOLUME= 2.17 AF

Qout= 33.03 CFS @ 12.10 HRS, VOLUME= 2.17 AF, ATTEN= 0%, LAG= 0.0 MIN

DEPTH END AREA  DISCH

(FT) _ (SQ-FT) (CFS) 30" PIPE STOR-IND+TRANS METHOD

6.0 -0.0 ¢.00 PEAK DEPTH= .85 FT
.3 .3 2.65 n= .012 PEAK VELOCITY= 22.3 FPS
.5 i 11.11  LENGTH= 27 FT TRAVEL TIME = 0.0 MIN
.8 1.2 24.84  SLOPE= .0815 FT/FT SPAN= 11-15 HRS, dt=.02 HRS

1.8 3.7 106.21

2.0 4.2 124.00

2.3 4.7 135.20

2.4 4.8 136.45

2.4 4.9 135.19

2.5 4.9 126.85
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POND 1 DETENTION POND #1

Qin = 43.76 CFS @ 12.08 HRS, VOLUME= 2.73 AF
Qout= 28.58 CFS @ 12.27 HRS, VOLUME= 2.12 AF, ATTEN= 35%, LAG= 11.4 MIN
Qpri= 21.89 CFS @ 12.27 HRS, VOLUME= 2.00 AF
Qsec= 6.69 CFS @ 12.27 HRS, VOLUME= .12 Af

ELEVATION AREA INC.STOR CUM.STOR STOR-IND METHOD
(FT) (SF) {CF) (CF) PEAK STORAGE = 55646 CF
24.0 10068 0 0 PEAK ELEVATION=  28.8 FT
26.0 11482 21551 21551 FLOOD ELEVATION=  29.0 FT
28.0 12575 24057 45608 -START ELEVATION= 24.0 FT
28.5 13122 6424 52032 SPAN= 11-15 HRS, dt=.02 HRS
29.0 13675 6699 58731 Tdet= 62.2 MIN (2.12 AF)

# ROUTE INVERT QUTLET DEVICES

1P 24.0 2" ORIFICE/GRATE
Q=.6 PI r"2 SQR(2g) SQR{H-r)
2 P 26.0° 2’ x .2’ ORIFICE/GRATE X 3
Q=.6 Width 2/3 SQR(2g) (H'1.5 - [H-Height]"1.5)
3 P 28.4’ 16' SHARP-CRESTED RECTANGULAR WEIR
Q=C L H"1.5 C=3.27+.4 H/2 L=Length-0(.1 H)
4 S  28.5' 15’ BROAD-CRESTED RECTANGULAR WEIR
Q=C L H'1.5 (=3.11, 0, 0, 0, 0, 0, 0, 0

Primary-Discharge
1=0rifice/Grate
2=0rifice/Grate
3=Sharp-Crested Rectangular Weir

Secandary Discharge
L—4=Broad-Crested Rectangular Weir
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SUBCATCHMENT 1 DRAINAGE AREA TO DITCH
PEAK= 170.8 CFS @ 13.73 HRS, VOLUME= 45.91 AF

ACRES CN SCS TR-20 METHOD

244.00 60 D.A. ZONED R-15 SOIL GROUF A TYPE T1I 24-HOUR
RAINFALL= 7.0 IN
SPAN= 10-20 HRS, dt=.1 HRS

Method Comment Tc {min)
TR-55 SHEET FiLOW UPLAND SHEET FiOw 101.9
Grass: Dense n=,24 L=300’ P2=4 in s=.001 '/’

RECT/VEE/TRAP CHANNEL UPLAND DITCH : 15.7

W=2" D=3 §8=2 "'/ a=10.5 sq-ft Pw=8.7" r=1.206'

s=.001 '/’ n=.02b V=2.13 fps L=2000" C(Capacity=22.4 cfs

RECT/VEE/TRAP CHANNEL MAIN QUTFALL DITCH 8.2
W=4" D=6’ S88=2 '/’ a=42 sqg-ft Pw=17.4" r=2.412'

s=.003 '/’ n=.024 V=6.1 fps L=3000" Capacity=256.1 cfs

Total Length= 5300 ft  Total Tc= 125.8





+a

Data for INDEPENDENCE COMMONS DITCH Page 3
TYPE III 24-HOUR RAINFALL= 7.0 IN
Prepared by ANDREW & KUSKE CONSULTING ENGINEERS, INC. 30 Sep ¥
HydroCAD 4.523 000479 _ (c) 1986-1996 Applied Microcomputer Systems
REACH 1 DRIVE PIPES AT INDEPENDENCE COMMONS
Qin = 170.8 CFS @ 13.73 HRS, VOLUME= 45.91 AF
Qout= 170.8 CFS @ 13.73 HRS, VOLUME= 45.90 AF, ATTEN= 0%, LAG= .3 MIN
DEPTH END AREA  DISCH
(FT) _ (SQ-FT) __ (CFS) 56.7" PIPE STOR-IND+TRANS METHGD
0.¢ -0.0 0.00 PEAK DEPTH= 3.87 FT
.5 .9 3.58 n= .012 PEAK VELOCITY= 11.2 FPS
.9 2.5 15.02 LENGTH= 76 FT TRAVEL TIME = .1 MIN
1.4 4.4 33.60  SLOPE= .005 FT/FT SPAN= 10-20 HRS, dt=.1 HRS
3.3 13.1 143.65
3.8 15.0 167.70
4.3 16.6 182.86
4.4 17.1 184.56
4.6 17.4 182.85
4.7 17.5 171.57
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REACH 1 DRIVE PIPES AT INDEPENDENCE COMMONS

Qin = 276.8 CFS @ 13.67 HRS, VOLUME= 46.78 AF
Qout= 214.1 CFS @ 13.11 HRS, VOLUME= 42.05 AF, ATTEN= 23%, LAG= 0.0 MIN

DEPTH END AREA  DISCH

(FT) (SQ-FT) (CFS) 60" PIPE STOR-IND+TRANS METHOD

0.0 -0.0 0.00 PEAK DEPTH= 5.00 FT
5 1.0 4.17 n= .012 PEAK VELOCITY= 11.6 FPS

1.0 2.8 17.47  LENGTH= 76 FT TRAVEL TIME = .1 MIN

1.5 5.0 39.07  SLOPE= .005 FT/FT SPAN= 10-15 HRS, dt=.1 HRS

3.5 14.7 167.04

4.0 16.8 195.01

4.5 18.6 212.63

4.7 19.2 214.61

4.9 19.5 212.62

5.0 19.6 199.51










