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REPORT SUMMARY

GENERAL SCOPE

This report will cover the drainage calculations for the proposed Waterwalk Phase 2
Addition. The site is currently a vacant tract of land located at the southwest corner of
the intersection of Waterman Street and Main Street in Wichita, KS, a part of the
Southeast Quarter (SE/4) of Section Twenty (20), Township Twenty-seven (27), Range
One (1) East (Refer to Exhibit A — Location Map). This report presents the supporting
calculations and exhibits for the storm sewer improvements.

HISTORIC CONDITIONS

The historic site was an industrial, manufacturing and commercial area of Wichita.
Historic street locations appear to be in the same general location as the present street
layout. With the close proximity of the Arkansas River, one can assume that storm
water runoff flowed directly to the river via sheet flow in the streets and any
underground storm sewer systems that were in place at the time.

PRESENT SITE CONDITIONS

Prior to 2004, the site consisted of parking lots, commercial office buildings, vacant lots
and apartment buildings (Refer to Exhibit 1 — Site Conditions Pre-2004). The site
currently consists of sparsely grassed vacant lots. All structures have been removed by
the City of Wichita (Refer to Exhibit 2 — Existing Site Conditions).

Street curb inlets located in Waterman Street intercept runoff from areas north and
south of Waterman and discharge into a collector sewer that flows west to the Arkansas
River. (Refer to Exhibit 3 — Existing Site Drainage).

Street curb inlets located in Lewis Street, west of Main Street, receive runoff from an
area bordered by Broadway to the east and approximately one half block north and
south of Lewis Street. This runoff is collected and piped underground to the west,
discharging into the river just south of the Lewis Street Bridge. (Refer to Exhibit 3 —
Existing Site drainage).

Inlets located in Dewey Street and Wichita capture runoff from the southern part of the
site. Pipe flow is directed south to a collector sewer that discharges to the river south of
the Gander Mountain building. (Refer to Exhibit 3 — Existing Site Drainage).
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SOILS ‘
According to the National Resources Conservation Service (NRCS) soils survey for
Sedgwick County, the site is in the Urban land series — Canadian complex, 0 to 3
percent slopes. (Refer to Exhibit B)

Drainage class is “well drained”. (Refer to Exhibit C)

Soil is comprised of fine sandy loam, loam, sandy loam, and sandy fine loam. (Refer to
Exhibits D & E)

PROPOSED DEVELOPMENT CONDITIONS

The proposed Waterwalk Addition will be comprised of offices, residential, parking, and
retail structures. Existing streets will be relocated to accommodate the new layout.
Landscaped areas with various water features and walking areas will be constructed to
create a pedestrian friendly environment. (Refer to Exhibit 4 — Developed Site Layout)

Due to the urban setting of the development, ground slopes will vary from 1 to 3
percent. Streets will have a minimum slope of 0.3 percent.

The site is in a regulatory flood zone. The area is classified as Zone B per FIRM Panel
25, City of Wichita, Sedgwick County, Kansas, May 15, 1986. Minimum building pad
elevation is 1293.00 (NAVD 88 Datum). (Refer to Exhibit F).

Runoff was modeled based on the Rational Method with rainfall intensities derived from
data obtained from KDOT ’s “Rainfall Intensity Tables for Counties in Kansas, Revised
Edition, 1997.” (Refer to Exhibit G) Drainage Areas are shown in Exhibit 6 (Developed
Site Drainage Areas).

DRAINAGE SUMMARY

The proposed Waterwalk Addition will be constructed so that surface runoff from the
building sites will be collected and piped underground to the existing storm water
system for eventual discharge to the Arkansas River (Refer to Exhibit 5 — Developed
Site Drainage Plan).

The proposed storm sewer improvements will discharge into the existing sewer lines.
During preliminary design discussions with the City of Wichita Engineering Department,
it was decided that the new system be designed based on the capacity of the existing
downstream pipes, with the objective being to meet the requirements of the 10 year
storm.
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At Lewis Street, the capacity of the existing 48” pipe at a slope of 0.22% is 67.37 cfs.
The existing storm sewer line in Lewis Street will be replaced east of Wichita Street.
The 48" line will be extended to a junction box at Water Street (Refer to P & P Sheet
ST1.1 of 6). A 30" line will extend north and east to allow for drainage from areas inside
the site to be handied (Refer to P&P Sheet ST1.4 of 6). The 48" line will continue south
on Water Street before transitioning to a 42” line that is routed east through the site to
the west side of Main Street to allow runoff from the east (on Lewis Street) to be
intercepted (Refer to P&P Sheets ST1.1, 2, 3 of 4). Pipe stub-outs to the right-of-way
will be constructed to provide for runoff from internal portions of the development.
(Refer to Sheet ST1.5 of 6).

A new 30" storm sewer will be constructed along Wichita Street to handle runoff from
the southwest portion of the development, including Waterwalk Commons. This line will
discharge to the existing Lewis Street storm sewer (Refer to P&P Sheet ST1.2 of 6).

Runoff from the portion of the development that is adjacent to the south right-of-way of
Waterman Street will be piped to the reinforced box culvert that is scheduled for
construction. (Refer to P&P Sheet ST1.5, 1.6 of 6)
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EXHIBITS
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Soil Survey of Sedgwick County, Kansas Waterwalk Development

Map Unit Legend Summary

Sedgwick County, Kansas

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

5841 Urbanland-Tablercomplex, 57 149
oo Otolpercentslopes oo

6250 Urban land-Canadian 32.5 84.9
complex, 0 to 3 percent
slopes

9999 Water . ’0;1 o ’, 02 -

USDA Natural Resources Web Soil Survey 1.1 6/14/2006
@Bl Conservation Service National Cooperative Soil Survey Page 3 of 3
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Drainage Class Rating Waterwalk Development

Tables - Drainage Class

Summary by Map Unit - Sedgwick County, Kansas

Soil Survey Area  Map Unit Name Rating Total Acres in  Percent of AOI
Map Unit AOI
Symbol

5841 Urbanland-Tabler ~ Nall 57 149
percent slopes

6250 Urban land-Canadian Well drained 32.5 84.9
complex, 0 to 3
percent slopes

9999 Watr . Nal 0l 02

Description - Drainage Class

Drainage class (natural) refers to the frequency and duration of wet periods under conditions similar to those under which the
soil formed. Alterations of the water regime by human activities, either through drainage or irrigation, are not a consideration
unless they have significantly changed the morphology of the soil. Seven classes of natural soil drainage are recognized —
excessively drained, somewhat excessively drained, well drained, moderately well drained, somewhat poorly drained, poorly
drained, and very poorly drained. These classes are defined in the "Soil Survey Manual.”

Parameter Summary - Drainage Class

Aggregation Method: Dominant Condition
Component Percent Cutoff:

Tie-break Rule: Higher

USDA Natural Resources Web Soil Survey 1.1 6/14/2006
«lll Conservation Service National Cooperative Soil Survey Page 3 of 3




Taxonomic Classification of the Soils

Sedgwick County, Kansas

Soil name Family or higher taxonomic classification
Canadian Coarse-loamy, mixed, thermic Udic Haplustolls
Tabler Fine, smectitic, thermic Udertic Argiustolls
USDA Natural Resources Tabular Data Vercion: 2 This report shows only the major sils. Others may exist.
—— . . abular Data Version:
_ Conservation Service Tabular Data Version Date: 02/06/2006 Page 1 of 1
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APPROXIMATE SCALE

1000 0 1000 §
| == W W = i ]

1/

ATIONAL FLOOD INSURANCE PROGRAM

il FLOOD INSURANCE RATE MAP

CITY OF

WICHITA,

KANSAS
SEDGWICK COUNTY

PANEL 25 OF 40

(SEE MAF [NDEX FOR PANELS NOT PRINTED)

* COMMUNITY-PANEL NUMBER
200328 0025 B

EFFEGTIVE DATE:
MAY 15, 1986

i] This is an official copy of a portion of the above referenced fiood map. It

was extracted using F-MIT On-Line. This map does not refiect changes

3 or amendments which may have been made subsequent to the date on the

y title block. For the latest product information about National Flood Insurance
 Program flood maps check the FEMA Flood Map Store at waww.msc_fema.gov!
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Hansao C‘Department o} €ran6portation

November 3, 1997

ROAD MEMORANDUM NO. 97-§

SUBJECT: Rainfall Intensity Tables

Attached is a copy of the “Rainfall Intensity Tables for Counties in Kansas.” These tables were
al Memorandum NWS HYDRO-35 for the U.S. National

developed from data published in Technic
Weather Service (Frederick et al. 1977) for durations of five (5) minutes through 60 minutes, and
eld 1961) for longer durations as

Technical Paper No. 40 (TP-40) of the U.S. Weather Bureau (Hershfi
part of K-TRAN Research Project KU-92-1.

These tables supersede the rainfall intensity tables dated September 1991.

/, James O. Brewer, P.E.
Engineering Manager
State Road Office

JOB:JRR js

cc: All Active Consultants - w/att. (1 each)
District Engineers - w/att. (2 each)
Chief, Bureau of Construction & Maintenance - w/att. (1)
Chief, Bureau of Traffic Engineering - w/att. 2
Chief, Bureau of Local Projects - wiatt. (25)
Chief, Bureau of Design - w/att. 1)
Kenneth F. Hurst, Engineering Manager-
Road Squad Leaders - w/att. (2 each)

State Bridge Office - w/att. ©)




RAINFALL INTENSITY TABLE

SEDGWICK COUNTY KANSAS

(revised June 1997)

This table contains average rainfall intensities

in

inches per hour.

DURATION,
HR:MIN 1 YR
0:05 4.91
0:06 4.62
0:07 4.38
0:08 - 4.17
0:09 4.00
0:10 3.84
0:11 3.70
0:12 3.56
0:13 3.44
0:14 3.33
0:15 3.22
0:16 3.12
0:17 3.03
0:18 2.94
0:19 2.85
0:20 2.77
0:21 2.70
0:22 2.63
0:23 2.56
0:24 2.50
0:25 2.44
0:26 2.38
0:27 2.33
0:28 2.27
0:29 2.23
0:30 2.18
0:31 2.14
0:32 2.09
0:33 2.05
0:34 2.02
0:35 1.98
0:36 1.94
0:37 1.91
0:38 1.88
0:39. 1.85
0:40 1.82
0:41 1.79
0:42 1.76
0:43 1.73
0:44 1.71
0:45 1.68
0:46 1.66
0:47 1.63
0:48 1.61
0:49 1.59
0:50 1.57

N

F R EREMMMNMMNMNMONMNNMNONNNNDNNNDNNNODNDOMNDNONNMNNNWWWWWWWWWWWEaEPDRDSOUWOV

YR

.64
.34
.09

.68
.50
.34
.19
.05
.92
.80
.69
.58
.48
.39
.30
.22
.14
.07
.00
.93
.87
.81
.75
.69
.64
.59
.54
.50
.45
.41
.37
.33
.29

.22
.18
.15
.12
.09
.06
.03
.00
.97
.95
.92

RETURN PERIOD

5

NN NNMDNNNNNMMMMOLMMMNWWWWWWWWWWWWWWW AR APTODUOLOOIUIO OO

YR

.64
.33
.08
.85
.63
.43
.25
.07
.91
.76
.62
.49
.37
.26
.16
.06
.97
.88
.80
.72
.64
.57
.50
.44
.37
.31
.26
.20
.14
.09
.04
.99
.94
.90
.85
.81
.77
.73
.69
.65
.62
.58
.55
.51
.48
.45

10

YR

.38
.07
.80
.56
.33
.11
.90
.71
.53
.36
.21
.07
.94
.82
.71
.60
.50
.41
.32
.23
.15
.07
.00
.92
.86
.79
.72
.66
.60
.54
.48
.43
.38
.32
.27
.23
.18
.13
.09
.05
.01
.96
.93
.89
.85
.81

3]
w

WWWWWWWWWWWWWWaEAESABRMDMBRRARARBROUOUUUUUUUAOAAOONNNNJ©©

YR

.48
.15
.86
.60
.34
.10

.64
.43
.24
.06
.91
.76
.63
.50
.38
.27
.17
.07
.97
.88
.79
.70
.62
.54
AT
.39
.32
.25
.18
.12
.05
.99
.93
.87
.82
.76
.71
.66
.61
.56
.51

.42
.38
.34

ul
(]

WWWWWwa R RBRBRLMBRABRBAEBROBBREARUUUVMUNUILUULITUVLVUIAGANO GO NN -®®©WW

YR

.34
.00
.69

.14
.87
.61
.36
.14
.92
.73
.56
.40
.26
.12
.99
.87
.76
.65
.54
.44
.35
.26

.08
.99
.91
.83
.76
.68
.61
.54
.47
.40
.34
.28
.22
.16
.10
.04
.99
.94
.89
.84
.79
.74

100

AR R RSB BR BN EERUOVUUVUVLOUVRUTNUARAANNANONTN~1~J~J000®000owW0WwWwo

YR

.20
.84

.22
.93
.64
.36

.84
.61
.40
.21
.04
.88
.74
.60
.47
.35
.23
.12

.90
.80
.71
.61
.52
.43
.34

.18
.10
.02
.95

.80
.73
.67
.60

.48
.42
.36
.30
.25
.20
.15

Sedgwick County

Page 1




RAINFALL INTENSITY TABLE

SEDGWICK COUNTY KANSAS
(revised June 1997)

This table contains average rainfall intensities in inches per hour.
DURATION, RETURN PERIQOD
HR:MIN 1 YR 2 YR 5 YR 10 YR 25 YR 50 YR 100 YR
0:51 1.55 1.90 2.42 2.78 3.30 3.70 4.10
0:52 1.53 1.87 2.39 2.75 3.26 3.65 4.05
0:53 1.51 1.85 2.36 2.71 3.22 3.61 4.00
0:54 1.49 1.83 2.33 2.68 3.18 3.57 3.95
0:55 1.47 1.80 2.30 2.65 3.14 3.53 3.91
0:56 1.45 1.78 2.28 2.62 3.11 3.49 3.86
0:57 1.43 1.76 2.25 2.59 3.07 3.45 3.82
0:58 1.41 1.74 2.22 2.56 3.04 3.41 3.78
0:59 1.40 1.72 2.20 2.53 3.01 3.37 3.74
1:00 1.38 1.70 2.17 2.50 2.97 3.34 3.70
1:05 1.30 1.61 2.06 2.38 2.82 3.17 3.52
1:10 1.23 1.53 1.96 2.26 2.69 3.02 3.35
1:15 1.17 1.45 1.87 2.16 2.57 2.89 3.20
1:20 1.11 1.38 1.79 2.06 2.46 2.77 3.07
-1:25 1.06 1.32 1.71 1.98 2.36 2.65 2.95
1:30 1.01 1.27 1.64 1.90 2.27 2.55 2.83
1:35 0.97 1.21 1.58 1.83 2.18 2.46 2.73
1:40 0.93 1.16 1.52 1.76 2.10 2.37 2.63
1:45 0.89 1.12 1.46 1.70 2.03 2.29 2.54
1:50 0.86 1.08 1.41 1.64 1.96 2.21 2.46
1:55 0.82 1.04 1.36 1.58 1.89 2.13 2.38
2:00 0.79 1.00 1.31 1.53 1.83 2.07 2.30
2:05 0.76 0.97 1.27 1.48 1.77 2.00 2.23
2:10 0.74 0.93 1.23 1.43 1.72 1.94 2.16
2:15 0.71 0.90 1.19 1.39 1.67 1.88 2.10
. 2:20 0.69 0.87 1.15 1.35 1.62 1.83 2.04
2:25 0.66 0.85 1.12 i.31 1.57 1.78 1.98
2:30 0.64 0.82 1.09 1.27 1.53 1.73 1.93
2:35 0.62 0.80 1.06 1.24 1.49 1.68 1.88
2:40 0.61 0.78 1.03 1.21 1.45 1.64 1.83
2:45 0.59 0.75 1.01 1.18 1.42 1.60 1.79
2:50 0.57 0.74 0.98 1.15 1.38 1.56 1.74
2:55 0.56° 0.72 0.96 1.12 1.35 1.53 1.70
3:00 0.55 0.70 0.94 1.10 1.32 1.49 1.67
3:15 0.51 0.66 0.88 1.03 1.24 1.40 1.57
3:30 0.48 0.62 0.83 0.97 1.17 1.32 1.48
3:45 0.45 0.59 0.78 0.92 1.11 1.26 1.40
4:00 0.43 0.56 0.75 0.88 1.06 1.20 1.34
4:15 0.41 Q.53 0.71 0.84 1.01 1.14 1.28
4:30 0.40 0.51 0.68 0.80 0.97 1.10 1.22
4:45 0.38 0.49 0.66 0.77 0.93 1.05 1.17
5:00 0.37 0.47 0.63 0.74 0.89 1.01 1.13
5:15 0.36 0.46 0.61 0.72 0.86. 0.98 1.09
5:30 0.35 0.44 0.59 0.69 0.83 0.94 1.05
5:45 0.34 0.43 0.57 0.67 0.81 0.91 1.02
6:00 0.33 0.42 0.55 0.65 0.78 0.88 0.98

Sedgwick County
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RAINFALL INTENSITY TABLE

SEDGWICK COUNTY KANSAS
(revised June 1997)

This table contains average rainfall intensities in inches per hour.
DURATION, RETURN PERIOD

HR:MIN 1 YR 2 YR 5 YR 10 YR 25 YR 50 YR 100 YR

6:30 0.31 0.39 0.52 0.61 0.73 0.83 0.92

7:00 0.29 0.37 0.49 0.58 0.69 0.78 0.87

7:30 0.28 0.35 0.47 0.55 0.66 0.74 0.83

8:00 0.27 0.34 0.45 0.52 0.62 0.70 0.78

8:30 0.26 0.32 0.43 0.50 0.60 0.67 0.75

9:00 0.25 0.31 0.41 0.47 0.57 0.64 0.71

9:30 0.24 0.30 0.39 0.45 0.54 0.61 0.68
10:00 0.23 0.29 0.38 0.44 0.52 0.59 0.66
10:30 0.22 0.28 0.36 0.42 0.50 0.57 0.63
11:00 0.21 0.27 0.35 0.41 0.48 0.55 0.61
11:30 0.21 0.26 0.34 0.39 0.47 0.53 0.59
12:00 0.20 0.25 0.33 0.38 0.45 0.51 0.57
13:00 0.19 0.24 0.31 0.36 0.42 0.48 0.53
14:00 0.18 0.22 0.29 0.33 0.40 0.45 0.50
15:00 0.17 0.21 0.27 0.32 0.38 0.43 0.47
16:00 0.16 0.20 0.26 0.30 0.36 0.40 0.45
17:00 0.15 0.19 0.25 0.29 0.34 0.39 0.43
18:00 0.15 0.18 0.24 0.27 0.33 0.37 0.41
19:00 0.14 0.18 0.23 0.26 0.31 0.35 0.39
20:00 0.14 0.17 0.22 0.25 0.30 0.34 0.38
21:00 0.13 0.16 0.21 0.24 0.29 0.33 0.36
22:00 0.13 0.16 0.20 0.23 0.28 0.31 0.35
23:00 0.12 0.15 0.20 0.23 0.27 0.30 0.34
24:00 0.12 0.15 0.19 0.22 0.26 0.29 0.32

Sedgwick County
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RUNOFF CALCULATIONS
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oot D Bt
Drainage Area Designation:
Flow surface type:

DA.

Weighted C:
DEVELOPMENT TYPE
Concrete/Asphalt
Commercial
Residential
Rocky/Bare Soil
Cultivated
Avg. Pasture
TOTAL SITE ACREAGE

Overland
Channel Flow
Pipe Flow
RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

Drainage Area 1 -East of Main West of Broadway Revised 6/12/2006
Overland Flow to Channel Flow (Street)
Flow at MH Node 1
8.4 acres
0.9000
acres TIME OF CONCENTRATION
0 Frikk OVERLAND Kkhk
8.4 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
8.4
Length Slope k Tc
235 0.50% 0.4450 9.68
Velocity
Length (fps)
775 1 12.92
Velocity
Length (fps)
0 0 0.00
Total 2260 min
Q=CiA
(cfs)
3.33 Q2= 251
4.01 Qb= 30.3
4.50 Q10= 340
5.26 Q25= 39.8
5.84 Q50= 442
6.41

21200

Supporting Calculations

Pipe Conduit:
Diameter (in)=
n=
S=
A=
Wet.Per.=
Hydr. radius=
Velocity=
Q=

Required Head:
D+1.5%(V"2/2g)=

Using Manning's equation to determine adequacy of structure.
Q=1486Mm*A*R"2/3*SM/2

42.00 RCP Diameter (in)=
0.013 n=
0.22% S=
9.62 sq.ft. A=
11.00 feet Wet.Per.=
0.88 feet Hydr. radius=
4.90 fps Velocity=
47.19 cfs Q=
4.06 ft D+1.5%(VA2/2g)=

36.00 RCP
0.013
0.22%
7.07 sq.ft.
9.42 feet
0.75 feet
4.43 fps
31.28 cfs

3.46 ft

Pipe Capacity

Capacity 42" RCP @ 0.22% = 47.19 cfs > 34.0 cfs (Q10)

Q100 will be picked up by the storm sewer structure

OK

DA-1



Drainage Area Designation:
Flow surface type:

D.A.:

Weighted C:
DEVELOPMENT TYPE
Concrete/Asphalt
Commercial
Residential
Rocky/Bare Soil
Cultivated
Avg. Pasture
TOTAL SITE ACREAGE

Overland
Channel Flow
Pipe Flow
RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

7
D.A. 1,2A -West Main Street
Overland Flow to Channel Flow (Street, Building)
Flow at MH Node 2

10.95 acres
0.9000
acres TIME OF CONCENTRATION
0 Khkk OVERLAND Kk
10.95 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
10.95
Length Slope k Tc
235 0.50% 0.4450 9.68
Velocity
Length (fps)
775 1 12.92
Velocity
Length (fps)
313.78 4.9 1.07
Total 23.66 min
Q=CiA
(cfs)
3.24 Q2= 32.0
3.92 Q5= 38.6
4.40 Q10= 43.3
5.15 Q25= 50.7
5.72 Q50= 56.3
6.28 Q100= |

upporting Calculations

Pipe Conduit:
Diameter (in)=
n:
S=
A=
Wet.Per.=
Hydr. radius=
Velocity=
Q=

Required Head:
D+1.5*(VA2/2g)=

Using Manning's equation to determine adequacy of structure.
Q=1.486/n*A*RA2/3*8S"/2

48.00 RCP Diameter (in)=
0.013 n=
0.22% S=
12.57 sq.ft. A=
12.57 feet Wet.Per.=
1.00 feet Hydr. radius=
5.36 fps Velocity=
67.37 cfs Q=
4.67 ft D+1.5%(V2/2g)=

42.00 RCP
0.013
0.22%
9.62 sq.ft.
11.00 feet
0.88 feet
4.90 fps
47.19 cfs

4.06 ft

Pipe Capacity

Capacity 42" RCP @ 0.22% = 47.19 cfs > 43.30 cfs (Q10)

OK

DA-1,2A




ralnae/Area Designation:
Flow surface type:

DA.
Weighted C:

DEVELOPMENT TYPE

~D.A 15

Concrete/Asphalt
Commercial
Residential

Rocky/Bare Soil
Cultivated

Avg. Pasture

TOTAL SITE ACREAGE

Overland

Channel Flow

Pipe Flow

RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

6/12/2006
Overland Flow (Street)
Flow at MH Node 3
0.59 acres
0.9000
acres TIME OF CONCENTRATION
0 kkk OVERLAND wkkdk
0.59 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
0.59
Length Slope k Tc
380 0.30% 0.4450 12.81
Velocity
Length (fps)
0 1 0.00
Velocity
Length (fps)
0 5 0.00
Total 12.81 min
Q=CiA
(cfs)
4.33 Q2= 2.3
5.15 Q5= 2.7
5.71 Q10=
6.62 Q25=
7.33 Q50=
8.01 Q100=

upporting Calculations

Pipe Conduit:
Diameter (in)=
n:
S=
A=
Wet.Per.=
Hydr. radius=
Velocity=
Q=

Required Head:
D+1.5%(V*2/2g)=

Using Manning's equation to determine adequacy of structure.
Q=1486/n*A*RA*2/3*8S™M/2

24.00 RCP Diameter (in)=
0.013 n=
3.30% S=
3.14 sq.ft. A=
6.28 feet Wet.Per.=
0.50 feet Hydr. radius=
13.08 fps Velocity=
41.10 cfs Q=
5.99 ft D+1.5%(V"2/2g)=

18.00 RCP
0.013
1.00%
1.77 sq.ft.
4.71 feet
0.38 feet
5.94 fps
10.50 cfs

232 f

Pipe Capacity

Capacity 18" RCP @ 1.00% = 10.50 cfs > 3.00 cfs (Q10)
Capacity 24" RCP @ 3.30% = 41.10 cfs > 3.0 cfs (Q10)
Q100 will be picked up by the storm sewer structure

OK

OK

DA-15




ne

Drainage Area Designation: D.A. 1, 2A, 2B, 15
Flow surface type: Overland to Channel Flow (Street, Building)
Flow at MH Node 3
D.A. 12.25 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 **** OVERLAND ****
Commercial 12.25 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 12.25
Length Slope k Te
Overland 235 0.50% 0.4450 9.68
Velocity
Length (fps)
Channel Flow 775 1 12.92
Velocity
Length (fps)
Pipe Flow 313.78 49 1.07
Pipe Flow 562.76 49 1.91
Total 2558 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 311 Q2= 343
i5= 3.76 Q5= 415
i10= 423 Q10= 46.7
i25= 4,96 Q25= 547
i50= 5.51 Q50= 60.8
i100= 6.06 Q100=

upporting Calcula |ohs
Using Manning's equation to determine adequacy of structure.
Q=1.486/n*A*R"2/3*8 /2

Pipe Conduit:
Diameter (in)= 48.00 RCP Diameter (in)= 42.00 RCP
n= 0.013 n= 0.013
S= 0.22% S= 0.22%
A= 12.57 sq.ft. A= 9.62 sq.ft.
Wet.Per.= 12.57 feet Wet.Per.= 11.00 feet
Hydr. radius= 1.00 feet Hydr. radius= 0.88 feet
Velocity= 5.36 fps Velocity= 4.90 fps
Q= 67.37 cfs Q= 47.19 cfs
Required Head:
D+1.5%(VA2/2g)= 4.67 ft D+1.5%(V*2/2¢g)= 4.06 ft
Pipe Capacity
Capacity 48" RCP @ 0.22% = 67.37 cfs > 46.70 cfs (Q10) OK

DA-1, 2A,2B,15




ramage rea Designa ion:
Flow surface type:

ode 4 -

Overland to Channel Flow (Street, Building)
DA 1,2A 2B,15,3 4,5, 6

Supporting Calculations

Pipe Conduit:
Diameter (in)=
n=
S=
A=
Wet.Per.=
Hydr. radius=
Velocity=
Q=

Required Head:
D+1.5%(V*2/2¢g)=

DA.: 14.53 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 > OVERLAND ****
Commercial 14.53 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 14.53
Length Slope k Tc
Overland 235 0.50% 0.4450 9.68
Velocity
Length (fps)
Channel Flow 775 1 12.92
Velocity
Length (fps)
Pipe Flow 313.78 4.9 1.07
Pipe Flow 562.76 4.9 1.91
Pipe Flow 249.27 5 0.83
Total 26.41 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 3.05 Q2= 39.9
i5= 3.70 Q5= 48.4
i10= 4.16 Q10= 54.5
i25= 4.88 Q25= 63.9
i50= 5.43 Q50= 71.0
i100= 5.96 -
. JCTURE CAPAGIIY

Using Manning's equation to determine adequacy of structure.
Q=1486/n*A*RA"2/3*SM/2

48.00 RCP Diameter (in)=
0.013 n=
0.22% S=
12.57 sq.ft. A=
12.57 feet Wet.Per.=
1.00 feet Hydr. radius=
5.36 fps Velocity=
67.37 cfs Q=
4.67 ft D+1.5%(VA2/2g)=

42.00 RCP
0.013
0.22%
9.62 sq.ft.
11.00 feet
0.88 feet
4.90 fps
47.19 cfs

4.06 ft

Pipe Capacity

Capacity 48" RCP @ 0.22% = 67.37 cfs > 54.5 cfs (Q10)

OK

NODE 4




A 3
Overland Flow (Sidewalk)
Flow at MH Node 4

Flow surface type:

D.A. 1.2 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 **** OVERLAND ****
Commercial 1.2 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 1.2
Length Slope k Te
Overland 200 1.00% 0.4450 7.94
Velocity
Length (fps)
Channel Flow 0 1 0.00
Velocity
Length (fps)
Pipe Flow 100 5 0.33
Total 8.27 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 5.04 Q2= 5.4
i5= 5.97 Q5= 6.4
i10= 6.57
i25= 7.57
i50= 8.38
i100= 9.13

122/,
6/12/2006

Rews)d

upporting Calculations
Using Manning's equation to determine adequacy of structure.

Q=1.486/M*A*R"2/3*8SM/2

Pipe Conduit:
Diameter (in)= 30.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 0.50% S= 0.50%
A= 4.91 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 7.85 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.63 feet Hydr. radius= 0.50 feet
Velocity= 5.91 fps Velocity= 5.09 fps
Q= 29.00 cfs Q= 16.00 cfs
Required Head:
D+1.5*(V*2/2g)= 331 #t D+1.5%(V*2/2g)= 2.60 ft
Pipe Capacity
Capacity 30" RCP @ 0.50% = 29.00 cfs > 7.10 cfs (Q10) OK

DA-3




Dréinage
Flow surface type:

A4 Revised
Overland Flow (Building)

Flow at MH Node 5

D.A.: 0.49 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 **** OVERLAND ****
Commercial 0.49 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 0.49
Length Slope k Tc
Overland 140 1.00% 0.4450 6.96
Velocity
Length (fps)
Channel Flow 0 1 0.00
Velocity
Length (fps)
Pipe Flow 0 5 0.00
Total 6.96 min
RUNOFF
Intensity
(in/hr)
i2= 5.30 Q2=
i5= 6.27 Q5=
i10= 6.87 Q10=
i25= 7.91 Q25=
i50= 8.75 Q50=
i100= 9.53 Q100=

upporting Calculations

Pipe Conduit:

Using Manning's equation to determine adequacy of structure.
Q=1486Mm*A*R"2/3*8M/2

Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 0.50% S= 0.50%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 4.20 fps Velocity= 5.09 fps
Q= 7.43 cfs Q= 16.00 cfs
Required Head:
D+1.5%(VA2/2g)= 1.91 #t D+1.5%(V*2/2g)= 2.60 ft

Pipe Capacity

OK

Capacity 24" RCP @ 0.05% = 16.00 cfs > 3.09 cfs (Q10)
Capacity 18" RCP @ 0.50% = 7.43 cfs > 3.09 cfs (Q10)

OK

DA-4




Drainage Area Designation:
Flow surface type:

DA
Weighted C:
DEVELOPMENT TYPE
Concrete/Asphalt
Commercial
Residential
Rocky/Bare Soil
Cultivated
Avg. Pasture
TOTAL SITE ACREAGE
Overland
Channel Flow
Pipe Flow
RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

DA 5
Overland Flow (Building)
Flow at MH Node 6
0.25 acres
0.9000

acres

0 **** OVERLAND ****
0.25 Upstream Elevation
0 Dnstream Elevation

Length Slope

k

Tc

160 1.00% 0.4450 7.31

Velocity
Length (fps)
0 1
Velocity
Length (fps)
50 5

Q=CiA
(cfs)

5.19
6.15
6.75
7.77
8.60
9.37

0.00

0.17

Total 7.48

6/12/2006

TIME OF CONCENTRATION

0.00
0.00

min

Pipe Conduit:
Diameter (in)=
n:
S=
A=
Wet.Per.=
Hydr. radius=
Velocity=
Q=

Required Head:
D+1.5*(VA2/2g)=

Using Manning's equation to determine adequacy of structure.
Q=1.486M>*A*R"2/3*SMJ/2

18.00 RCP
0.013
0.50%
1.77 sq.ft.
4,71 feet
0.38 feet
4.20 fps
7.43 cfs

1.91 ft

Diameter (in)=
n=

S=

A=

Wet.Per.=
Hydr. radius=
Velocity=

Q=

D+1.5%(V"2/2g)=

24.00 RCP
0.013
0.50%
3.14 sq.ft.
6.28 feet
0.50 feet
5.09 fps
16.00 cfs

2.60 ft

Pipe Capacity

Capacity 24" RCP @ 0.5% = 16.00 cfs > 1.5 ¢cfs (Q10)
Capacity 18" RCP @ 0.50% = 7.43 cfs > 1.5 cfs (Q10)

OK

OK

DA-5



Drainage Area Designation:
Flow surface type:

DA.
Weighted C:

DEVELOPMENT TYPE
Concrete/Asphalt
Commercial

Residential

Rocky/Bare Soil
Cultivated

Avg. Pasture

TOTAL SITE ACREAGE

Overland
Channel Flow

Pipe Flow

RUNOFF
Intensity
(in/hr)

i2=
i5=

i10=

i25=

i50=

i100=

DA 6 6/12/2006
Ovetland Flow (Building)
Flow at MH Node 5
0.34 acres
0.9000
acres TIME OF CONCENTRATION
0 hRkA OVERLAND *kkk
0.34 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
0.34
Length Slope k Tc
180 1.00% 0.4450 7.64
Velocity
Length (fps)
0 1 0.00
Velocity
Length (fps)
0 5 0.00
Total 7.64 min
Q=CiA
(cfs)
5.16 Q2=
6.11 Q5=
6.71 Q10=
7.73 Q25=
8.56 Q50=
9.32 Q100=

( 'Rewsed ]

upporting Calculations

Pipe Conduit:
Diameter (in)=
n:
S=
A=
Wet.Per.=
Hydr. radius=
Velocity=
Q:

Required Head:
D+1.5%(VA2/2g)=

Using Manning's equation to determine adequacy of structure.
Q=1.486/n*A*R"2/3*S"/2

18.00 RCP Diameter (in)=
0.013 n=
1.00% S=
1.77 sq.ft. A=
4.71 feet Wet.Per.=
0.38 feet Hydr. radius=
5.94 fps Velocity=
10.50 cfs Q=
232 ft D+1.5*(VA2/2g)=

24.00 RCP
0.013
1.00%
3.14 sq.ft.
6.28 feet
0.50 feet
7.20 fps
22.62 cfs

3.21 ft

Pipe Capacity

Capacity 24" RCP @ 1.0% = 22.62 cfs > 2.10 cfs (Q10)
Capacity 18" RCP @ 1.00% = 10.50 cfs > 2.10 cfs (Q10) OK

OK

DA-6



bramage rea Designation:
Flow surface type:

D.A.:

Weighted C:
DEVELOPMENT TYPE
Concrete/Asphalt
Commercial
Residential
Rocky/Bare Soil
Cultivated
Avg. Pasture
TOTAL SITE ACREAGE

Overland
Channel Flow
Pipe Flow
Pipe Flow
RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

DA 4,6 Revised
Overland Flow (Building)
Flow at MH Node 5
0.83 acres
0.9000
acres TIME OF CONCENTRATION
0 ddrkk OVERLAND ko
0.83 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
0.83
Length Slope k Tc
180 1.00% 0.4450 7.64
Velocity
Length (fps)
0 1 0.00
Velocity
Length (fps)
20 5 0.07
55 5 0.18
Total 7.89 min

5.1
6.06
6.65
7.67
8.49
9.25

6/12/2006

Supporting Calculations

Pipe Conduit:

Required Head:
D+1.5*(V*2/2g

Diameter (in)=

n=

S=

A=
Wet.Per.=
Hydr. radius=
Velocity=

Q=

):

Using Manning's equation to determine adequacy of structure.
Q=1.486/m*A*R"2/3*SM/2

30.00 RCP
0.013
0.30%
4.91 sq.ft.
7.85 feet
0.63 feet
4.58 fps
22.47 cfs

2.99 ft

Diameter (in)=
n:

S=

A=

Wet.Per.=
Hydr. radius=
Velocity=

Q=

D+1.5%(v"2/2g)=

24.00 RCP
0.013
0.30%
3.14 sq.ft.
6.28 feet
0.50 feet
3.94 fps
12.39 cfs

2.36 ft

Pipe Capacity

Capacity 24" RCP @ 0.30% = 12.39 cfs > 5.0 cfs (Q10)
Capacity 30" RCP @ 0.30% = 22.47 cfs > 5.0 cfs (Q10)

OK

OK

DA-4,6




Drainage Area Designation:
Flow surface type:

DA
Weighted C:
DEVELOPMENT TYPE
Concrete/Asphalt
Commercial
Residential
Rocky/Bare Soil
Cultivated
Avg. Pasture
TOTAL SITE ACREAGE
Overland
Channel Flow
Pipe Flow
Pipe Flow
Pipe Flow
RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

DA 4,5 6

6/12/2006
Overland Flow (Building)
Flow at MH Node 6
1.08 acres
0.9000
acres TIME OF CONCENTRATION
0 whkX OVERLAND Feddkdk
1.08 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
1.08
Length Slope k Te
180 1.00% 0.4450 7.64
Velocity
Length (fps)
0 1 0.00
Velocity
Length (fps)
20 5 0.07
55 5 0.18
16 5 0.05
Total 7.89 min
Q=CiA
(cfs)
5.11 Q2= 5.0
6.06 Q5= 5.9
6.65 Q10=
7.67 Q25=
8.49 Q50=
9.25 Q100=

Supporting Calculations

Pipe Conduit:
Diameter (in)=
n:
S=
A=
Wet.Per.=
Hydr. radius=
Velocity=
Q=

Required Head:
D+1.5*(V*2/2g)=

Using Manning's equation to determine adequacy of structure.
Q=1486/n*A*R"2/3*SM/2

30.00 RCP Diameter (in)=
0.013 n=
0.30% S=
4.91 sq.ft. A=
7.85 feet Wet.Per.=
0.63 feet Hydr. radius=
4.58 fps Velocity=
22.47 cfs Q=
2.99 ft D+1.5%(VA2/2g)=

24.00 RCP
0.013
0.30%
3.14 sq.ft.
6.28 feet
0.50 feet
3.94 fps
12.39 cfs

2.36 ft

Pipe Capacity

Capacity 24" RCP @ 0.30% = 12.39 cfs > 6.5 cfs (Q10)
Capacity 30" RCP @ 0.30% = 22.47 cfs > 6.5 cfs (Q10)

OK

OK

DA-4,6,5




Dralnége Area Desngn;\tion: DA 7A
Flow surface type:

Overland Flow (Building)
Flow at MH Node 7

Revised  6/12/2006

D.A.: 0.61 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 **** OVERLAND ****
Commercial 0.61 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 0.61
Length Slope k Te
Overland 200 1.00% 0.4450 7.94
Velocity
Length (fps)
Channel Flow 0 1 0.00
Velocity
Length (fps)
Pipe Flow 0 5 0.00
Total 7.94 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 5.10 Q2=
i5= 6.04 Q5=
i10= 6.64 Q10=
i25= 7.66 Q25=
i50= 8.47 Q50=
i100= 9.23 Q100=

upporting Calculations
Using Manning's equation to determine adequacy of structure.
Q=1486/n*A*R"2/3*SM/2

Pipe Conduit:
Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5%(V*2/2g)= 2.32 ft D+1.5%(VA2/2g)= 3.21 ft
Pipe Capacity
Capacity 18" RCP @ 1.00% = 10.5 cfs > 3.69 cfs (Q10) OK
Capacity 24" RCP @ 1.00% = 22.62 cfs > 3.6 cfs (Q10) OK

DA-7A



bramage Area Designation:
Flow surface type:

D.A.
Weighted C:

DEVELOPMENT TYPE
Concrete/Asphalt
Commercial

Residential

Rocky/Bare Soil
Cultivated

Avg. Pasture

TOTAL SITE ACREAGE

Overland
Channel Flow

Pipe Flow

RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

DA 7B

Revised 6/12/2006

Overland Flow (Sidewalk, Pavement)
Flow at MH Node 7

0.19 acres
0.9000
acres TIME OF CONCENTRATION
0 wkkk OVERLAND Frekk
0.19 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
0.19
Length Slope k Tc
75 1.00% 0.4450 5.52
Velocity
Length (fps)
0 1 0.00
Velocity
Length (fps)
0 5 0.00
Total 5.52 min
Q=CiA
(cfs)
5.61 Q2=
6.63 Q5=
7.25 Q10=
8.32 Q25=
9.21 Q50=
10.01 Q100=

upporting Célculatlons

Pipe Conduit:
Diameter (in)=
n:
S=
A=
Wet.Per.=
Hydr. radius=
Velocity=
Q=

Required Head:
D+1.5%(V"2/2g)=

18.00 RCP

0.013
1.00%

1.77 sq.ft.
4.71 feet
0.38 feet
5.94 fps
10.50 cfs

232 ft

Using Manning's equation to determine adequacy of structure.
Q=1486/n*A*R"2/3*S /2

Diameter (in)= 24.00 RCP
n= 0.013
S= 1.00%
A= 3.14 sq.ft.
Wet.Per.= 6.28 feet
Hydr. radius= 0.50 feet
Velocity= 7.20 fps
Q= 22.62 cfs
D+1.5%(V*2/2g)= 3.21 ft

Pipe Capacity

Capacity 18" RCP @ 1.00% = 10.5 cfs > 1.2 cfs (Q10)
Capacity 24" RCP @ 1.00% = 22.62 cfs > 1.2 cfs (Q10)

OK
OK

DA-7B




.k A\ i - a2l
Drainage Area Designation: D.A. 8A Revised 6/12/2006

Flow surface type: Overland Flow (Building)
Flow at MH Node 7
DA 0.23 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 **** OVERLAND ****
Commercial 0.23 Upstream Elevation 0.00
Residential 0] Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 0.23
Length Slope k Te
Overland 110 1.00% 0.4450 6.36
Velocity
Length (fps)
Channel Flow 0 1 0.00
Velocity
Length (fps)
Pipe Flow 60 5 0.20
Total 6.56 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 5.38 Q2= 1.1
i5= 6.36 Q5= 1.3
i10= 6.97 Q10= 1.4
i25= 8.02 Q25= 1.7
i50= 8.87 Q50= 1.8

i100= 9.66 Q100=

Supporting Calculations
Using Manning's equation to determine adequacy of structure.
Q=1486/In*A*R"2/3*SM/2

Pipe Conduit:
Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5*%(VA2/2g)= 2.32 ft D+1.5%(V"2/29)= 321 ft
Pipe Capacity
Capacity 18" RCP @ 1.00% = 10.50 cfs > 1.4 cfs (Q10) OK
Capacity 24" RCP @ 1.00% = 22.62 cfs > 1.4 cfs (Q10) OK

DA-8A




ates,
Drainage Area Designation:
Flow surface type:

D.A. 0.19 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 ** OVERLAND ****
Commercial 0.19 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 0.19
Length Slope k Tc
Overland 75 1.00% 0.4450 5.52
Velocity
Length (fps)
Channel Flow 0 1 0.00
Velocity
Length (fps)
Pipe Flow 0 5 0.00
Total 5.52 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 5.61 Q2= 1.0
i5= 6.63 Q5= 1.1
i10= 7.25 Q10= 1.2
i25= 8.32 Q25= 1.4
i50= 9.21 Q50= 1.6
i100= 10.01 Q100=

D.A. 8B Revised 6/12/2006
Overland Flow (Sidewalk, Pavement)
Flow at MH Node 7

Supporting Calculations

Pipe Conduit:

Using Manning's equation to determine adequacy of structure.
Q=1.486/In*A*R"2/3*SM/2

Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5%(VA2/2g)= 2.32 ft D+1.5*(VA2/2g)= 3.21 ft

Pipe Capacity

Capacity 18" RCP @ 1.00% = 10.50 cfs > 1.2 cfs (Q10)
Capacity 24" RCP @ 1.00% = 22.62 cfs > 1.2 cfs (Q10)

OK
OK

DA-8B




. oiﬁm& .
Node 7

Drainage Area Designation:
Flow surface type: Overland to Channel Flow (Street, Building)
D.A. 1/2A/2B/15/3/4/5/6/7A/7B/8A/8B
DA.: 15.75 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 **** OVERLAND ****
Commercial 15.75 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 15.75
Length Slope k Tc
Overland 235 0.50% 0.4450 9.68
Velocity
Length (fps)
Channel Flow 775 1 12.92
Velocity
Length (fps)
Pipe Flow 313.78 49 1.07
Pipe Flow 562.76 49 1.91
Pipe Flow 249.27 5.36 0.78
Pipe Flow 103.31 5.36 0.32
Total 26.67 min
RUNOFF
Intensity
(in/hr)
i2= 3.04
i5= 3.68
i10= 4.14
i25= 4.86
i50= 5.40
i100= 5.94

Supporting Calcula onsﬁ“
Using Manning's equation to determine adequacy of structure.
Q=1.486/Mn*A*R"2/3*S™M]/2

Pipe Conduit:

Diameter (in)= 48.00 RCP
n= 0.013
S= 0.22%
A= 12.57 sq.ft.
Wet.Per.= 12.57 feet
Hydr. radius= 1.00 feet
Velocity= 5.36 fps
Q= 67.37 cfs
Required Head:
D+1.5%(VA2/2g)= 467 ft

Diameter (in)=
n:

S=

A=

Wet.Per.=
Hydr. radius=
Velocity=

Q=

D+1.5*(V*2/2g)=

42.00 RCP
0.013
0.22%
9.62 sq.ft.
11.00 feet
0.88 feet
4.90 fps
47.19 cfs

4.06 ft

Pipe Capacity
Capacity 48" RCP @ 0.22% = 67.37 cfs > 58.7 cfs (Q10)

OK

NODE 7




&sg 2% 20
Drainage Area Designation:

D.A. 9A Revised 6/12/2006
Flow surface type: Overland Flow (Building)
Flow at MH Node 8
D.A.: 0.43 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 ***% OVERLAND ****
Commercial 0.43 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 0.43
Length Slope k Te
Overland 210 1.00% 0.4450 8.08
Velocity
Length (fos)
Channel Flow 0 1 0.00
Velocity
Length (fps)
Pipe Flow 0 5 0.00
Total 8.08 min
RUNOFF
Intensity
(in/hr)
i2= 5.08
i5= 6.01
i10= 6.61
i25= 7.62
i50= 8.43
i100= 9.19

Supporting Calculations
Using Manning's equation to determine adequacy of structure.

Q=1.486/m*A*RA"2/3*SM/2

Pipe Conduit:

Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5%(VA2/2g)= 232 ft D+1.5*(V*2/2g)= 3.21 ft
Pipe Capacity
Capacity 18" RCP @ 1.00% = 10.50 cfs > 2.6 cfs (Q10) OK
Capacity 24" RCP @ 1.00% = 22.62 cfs > 2.6 cfs (Q10) OK

DA-9A




Drainage Area Designation:
Flow surface type:

DA
Weighted C:

DEVELOPMENT TYPE
Concrete/Asphalt
Commercial

Residential

Rocky/Bare Soil
Cultivated

Avg. Pasture

TOTAL SITE ACREAGE

Overland
Channel Flow

Pipe Flow

RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

DA 98B

Revised
Overland Flow (Sidewalk, Pavement)
Flow at MH Node 8
0.2 acres
0.9000
acres TIME OF CONCENTRATION
0 dekkk OVERLAND Frkkk
0.2 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
0.2
Length Slope k Te
75 1.00% 0.4450 5.52
Velocity
Length (fps)
0 1 0.00
Velocity
Length (fps)
0 5 0.00
Total 5.52 min
Q=CiA
(cfs)
5.61 Q2= 1.0
6.63 Q5= 1.2
7.25 Q10=
8.32 Q25=
9.21 Q50=
10.01 Q100=

6/12/2006

Supporting Calculations

Pipe Conduit:
Diameter (in)=
n:
S=
A=
Wet.Per.=
Hydr. radius=
Velocity=
Q=

Required Head:
D+1.5*(VA2/2g)=

Using Manning's equation to determine adequacy of structure.
Q=1486/mn*A*RA2/3*S /2

18.00 RCP Diameter (in)= 24.00 RCP
0.013 n= 0.013
1.00% S= 1.00%
1.77 sq.ft. A= 3.14 sq.ft.
4.71 feet Wet.Per.= 6.28 feet
0.38 feet Hydr. radius= 0.50 feet
5.94 fps Velocity= 7.20 fps
10.50 cfs Q= 22.62 cfs
2.32 ft D+1.5*(V"2/2g)= 3.21 ft

Pipe Capacity

Capacity 18" RCP @ 1.00% = 10.50 cfs > 1.3 cfs (Q10)
Capacity 24" RCP @ 1.00% = 22.62 cfs > 1.3 cfs (Q10)

OK
OK

DA-9B



r/inage'Area 'be5|gr'natior::
Flow surface type:

D.A.
Overland Flow (Building)
Flow at MH Node 8

DA 0.23 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 **** OVERLAND ****
Commercial 0.23 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 0.23
Length Slope k Tc
Overland 110 1.00% 0.4450 6.36
Velocity
Length (fps)
Channel Flow 0 1 0.00
Velocity
Length (fps)
Pipe Flow 60 5 0.20
Total 6.56 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 5.38 Q2= 1.1
i5= 6.36 Q5= 1.3
i10= 6.97 Q10= 1.4
i25= 8.02 Q25= 1.7
i50= 8.87 Q50= 1.8
i100= 9.66 Q100= |

Revised  6/12/2006

éuppo;‘ti q ulation
Using Manning's equation to determine adequacy of structure.
Q=1486/M*A*R"2/3*SM/2

Pipe Conduit:
Diameter (in)= 18.00 RCP
n= 0.013
S= 1.00%
A= 1.77 sq.ft.
Wet.Per.= 4.71 feet
Hydr. radius= 0.38 feet
Velocity= 5.94 fps
Q= 10.50 cfs
Required Head:
D+1.5*(VA2/2g)= 232 ft

Diameter (in)= 24.00 RCP
n= 0.013
S= 1.00%
A= 3.14 sq.ft.
Wet.Per.= 6.28 feet
Hydr. radius= 0.50 feet
Velocity= 7.20 fps
Q= 22.62 cfs
D+1.5*(VA2/2g)= 3.21 ft

Pipe Capacity
Capacity 18" RCP @ 1.00% = 10.50 cfs > 1.4 cfs (Q10)
Capacity 24" RCP @ 1.00% = 22.62 cfs > 1.4 cfs (Q10)

OK
OK

DA-10A




Drainage Area Designation: D.A. 10B Revised
Flow surface type: Overland Flow (Sidewalk, Pavement)
Flow at MH Node 8
DA 0.17 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 **** OVERLAND ****
Commercial 0.17 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 0.17
Length Slope k Te
Overland 75 1.00% 0.4450 5.52
Velocity
Length (fps)
Channel Flow 0 1 0.00
Velocity
Length (fps)
Pipe Flow 0 5 0.00
Total 5.52 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 5.61 Q2= 0.9
i5= 6.63 Qb= 1.0
i10= 7.25 Q10= 1.1
i25= 8.32 Q25= 1.3
i50= 9.21 Q50= 1.4
i100= 10.01 Q100=

6/12/2006

Supporting Calculations

Using Manning's equation to determine adequacy of structure.
Q=1486/n*A*R"2/3*SM/2

Pipe Conduit:
Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5*(VA2/2g)= 232 ft D+1.5%(V"2/2g)= 321 ft
Pipe Capacity
Capacity 18" RCP @ 1.00% = 10.50 cfs > 1.1 cfs (Q10) OK
Capacity 24" RCP @ 1.00% = 22.62 cfs > 1.1 cfs (Q10) OK

DA-10B




. on s, Inc,
Drainage Area Designation:
Flow surface type:

] Node

Overland fo Channel Flow (Street, Building)
D.A. 1/2A/2B/15/3/4/5/6/7A/7B/8A/8B/9A/9B/10A/10B

D.A.: 16.78 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 *** OVERLAND ****
Commercial 16.78 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 16.78
Length Slope k Tc
Overiand 235 0.50% 0.4450 9.68
Velocity
Length (fps)
Channel Flow 775 1 12.92
Velocity
Length (fps)
Pipe Flow 313.78 49 1.07
Pipe Flow 562.76 4.9 1.91
Pipe Flow 249.27 5.36 0.78
Pipe Flow 103.31 5.36 0.32
Pipe Flow 122 5.36 0.38
Total 27.05 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 3.01 Q2=
i5= 3.65 Q5=
i10= 4.11 Q10=
i25= 4.82 Q25=
i50= 5.36 Q50=
i100= 5.90 Q100=

pp [¢] Calculations
Using Manning's equation to determine adequacy of structure.
Q=1486M*A*R"2/3*SM/2

Pipe Conduit:

Diameter (in)= 48.00 RCP
n= 0.013
S= 0.22%
A= 12.57 sq.ft.
Wet.Per.= 12,57 feet
Hydr. radius= 1.00 feet
Velocity= 5.36 fps
Q= 67.37 cfs
Required Head:
D+1.5%(V"2/2g)= 4.67 ft

Diameter (in)= 42.00 RCP
n= 0.013
S= 0.22%
A= 9.62 sq.ft.
Wet.Per.= 11.00 feet
Hydr. radius= 0.88 feet
Velocity= 4.90 fps
Q= 4719 cfs
D+1.5*(V"2/29)= 4.06 ft

Pipe Capacity
Capacity 48" RCP @ 0.22% = 67.37 cfs > 62.1 cfs (Q10)

OK

NODE 8




Drainage Area Designation:
Flow surface type:

DA.:

Weighted C:
DEVELOPMENT TYPE
Concrete/Asphalt
Commercial
Residential
Rocky/Bare Soil
Cultivated
Avg. Pasture
TOTAL SITE ACREAGE

Overland
Channel Flow
Pipe Flow
RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

DA. 13
Overland Flow (Street, Building)
Flow at MH Node 9
1.44 acres
0.9000
acres TIME OF CONCENTRATION
0 dekkkh OVERLAND kkkk
1.44 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
1.44
Length Slope k Tc
240 0.50% 0.4450 9.76
Velocity
Length (fps)
0 1 0.00
Velocity
Length (fps)
0 5 0.00
Total 9.76 min
Q=CiA
(cfs)
4.78 Q2=
5.67 Q5=
6.26 Q10=
7.23 Q25=
8.00 Q50=
8.73 Q100=

Revnsed

6/12/2006

Using Manning's equation to determine adequacy of structure.
Q=1486/n*A*R"2/3*SM/2

Pipe Conduit:
Diameter (in)= 18.00 RCP Diameter (in)= 24,00 RCP
n= 0.013 n= 0.013
= 0.50% S= 0.50%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 4.20 fps Velocity= 5.09 fps
Q= 7.43 cfs Q= 16.00 cfs
Required Head:
D+1.5%(V*2/2g)= 1.91 ft D+1.5%(V*2/2g)= 2.60 ft
Pipe Capacity
Capacity 18" RCP @ .05% = 7.43 cfs > 4.05 cfs (Q10) OK
Capacity 24" RCP @ 0.50% = 16.00 cfs > 8.1 cfs (Q10) OK

DA-13




Johnson & Associates, tnc. 22 . ~_ Prnteg
Drainage Area Designation: LA, 14 Revised 6/12/2006
Flow surface type: Overland Flow (Street, Building)
Flow at MH Node 10
D.A. 2.02 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 **** OVERLAND ****
Commercial 2.02 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 2.02
Length Slope k Tc
Overland 240 0.50% 0.4450 9.76
Velocity
Length (fps)
Channel Flow 0 1 0.00
Velocity
Length (fps)
Pipe Flow 110 5 0.37
Pipe Flow 43 5 0.14
Total 10.27 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 4.70 Q2= 8.5
i5= 5.58 Q5= 10.1
i10= 6.16 Q10= 11.2
i25= 7.12 Q25= 12.9
i50= 7.88 Qb0= 14.3
i100= 8.60 Q100=

Spportl g Calculations
Using Manning's equation to determine adequacy of structure.
Q=1486/m*A*R"2/3*S"M/2

Pipe Conduit:

Diameter (in)= 24.00 RCP Diameter (in)= 30.00 RCP
n= 0.013 n= 0.013
S= 0.50% S= 0.40%
A= 3.14 sq.ft. A= 4.91 sq.ft.
Wet.Per.= 6.28 feet Wet.Per.= 7.85 feet
Hydr. radius= 0.50 feet Hydr. radius= 0.63 feet
Velocity= 5.09 fps Velocity= 5.28 fps
Q= 16.00 cfs Q= 25.94 cfs
Required Head:
D+1.5%(V"2/2g)= 2,60 ft D+1.5%(V*2/2g)= 3.15 ft
Pipe Capacity
Capacity 24" RCP @ 0.50% = 16.00 cfs > 11.2 cfs (Q10) OK
Capacity 30" RCP @ 0.40% = 25.94 cfs > 11.20 cfs (Q10) OK

DA-14




Node 11
Overland to Channel Flow (Street, Building)
D.A. 1/2A/2B/15/3/4/5/6/7A/7B/8A/8B/9A/9B/10A/10B/13/14

\I&Drmage Areé Designation:
Flow surface type:

D.A.: 18.8 acres
Weighted C: 0.9000
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0 **** OVERLAND ****
Commercial 18.8 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 18.8
Length Slope k Tc
Overland 235 0.50% 0.4450 9.68
Velocity
Length (fps)
Channel Flow 775 1 12.92
Velocity
Length (fps)
Pipe Flow 313.78 49 1.07
Pipe Flow 562.76 4.9 1.91
Pipe Flow 249.27 5.36 0.78
Pipe Flow 103.31 5.36 0.32
Pipe Flow 122 5.36 0.38
Pipe Flow 223 5.36 0.69
Total 27.75 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 2,97 Q2= 50.2
i5= 3.61 Q5= 61.0
i10= 4.06 Q10= 68.7
i25= 476 Q25= 80.6
i50= 5.30 Q50=
i100= 5.83 Q100=

Using Manning's equation to determine adequacy of structure.
Q=1.486Mm*A*R"2/3*SM/2

Pipe Conduit:
Diameter (in)= 48.00 RCP Diameter (in)= 42.00 RCP
n= 0.013 n= 0.013
S= 0.22% S= 0.22%
A= 12.57 sq.ft. A= 9.62 sq.ft.
Wet.Per.= 12.57 feet Wet.Per.= 11.00 feet
Hydr. radius= 1.00 feet Hydr. radius= 0.88 feet
Velocity= 5.36 fps Velocity= 4.90 fps
Q= 67.37 cfs Q= 47.19 cfs
Required Head:
D+1.5*(V*2/2g)= 4.67 ft D+1.5%(VA2/2g)= 4.06 ft

Pipe Capacity

Capacity 48" RCP @ 0.22% = 67.37 cfs < 68.7 cfs (Q10)

NODE 11



rainage \Areé Designation.
Flow surface type:

DA
Weighted C:

DEVELOPMENT TYPE
Concrete/Asphalt
Commercial

Residential

Rocky/Bare Soil
Cultivated

Avg. Pasture

TOTAL SITE ACREAGE

Overland

RUNOFF

i2=

i5=
i10=
i25=
i50=
i100=

Channel Flow

Pipe Flow

Intensity
(in/hr)

A 17 Revised
Overland Flow (Sidewalk, Pavement)
0.89 acres
0.9500
acres TIME OF CONCENTRATION
0.89 **** OVERLAND ****
0 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
0.89
Length Slope k Te
200 0.50% 0.3720 7.62
Velocity
Length (fps)
80 2 0.67
Velocity
Length (fps)
0 5 0.00
Total 8.29 min
Q=CiA
(cfs)
5.04 Q2= 43
5.97 Q5= 5.0
6.56 Q10= 5.5
7.57 Q25= 6.4
8.38

9.13

6/12/2006

upporting Calculations

Pipe Conduit:

Using Manning's equation to determine adequacy of structure.
Q=1.486/n*A*R"2/3*8"/2

Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4,71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5*(VA2/2g)= 232 ft D+1.5%(V*2/2g)= 321 ft
Pipe Capacity
Capacity 18" RCP @ 1.00% = 10.50 cfs > 5.5 cfs (Q10) OK
Capacity 24" RCP @ 1.00% = 22.62 cfs > 5.5 cfs (Q10) OK
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on & Associates
Drainage Area Designation:
Flow surface type:

DA
Weighted C:
DEVELOPMENT TYPE
Concrete/Asphalt
Commercial
Residential
Rocky/Bare Soil
Cultivated
Avg. Pasture
TOTAL SITE ACREAGE
Overland
Channel Flow
Pipe Flow
RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

Revised  6/12/2006

D.A. 18A
Overland Flow (Building)
0.3 acres
0.9000
acres TIME OF CONCENTRATION
0 Fekdk OVERLAND Fekkk
0.3 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
0.3
Length Slope k Tc
200 1.00% 0.4450 7.94
Velocity
Length (fps)
0 2 0.00
Velocity
Length (fps)
0 5 0.00
Total 7.94 min
Q=CiA
(cfs)
5.10 Q2= 1.4
6.04 Q5= 1.6
6.64 Q10= 1.8
7.66
8.47
9.23

upporting Calculations
Using Manning's equation to determine adequacy of structure.

Q=1.486/n*A*R"2/3*SM/2

Pipe Conduit:
Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% 8= 1.00%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22,62 cfs
Required Head:
D+1.5%(VA2/2g)= 232 ft D+1.5%(V*2/2g)= 3.21 ft
Pipe Capacity
Capacity 24" RCP @ 1.00% = 22.62 cfs > 1.8 cfs (Q10) OK

DA-18A




Flow surface type:

D.A.:

Weighted C:
DEVELOPMENT TYPE
Concrete/Asphalt
Commercial
Residential
Rocky/Bare Soil
Cultivated
Avg. Pasture
TOTAL SITE ACREAGE

Overland
Channel Flow
Pipe Flow
RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

"D.A 188 — Revised  6/12/2006

Overland Flow (Sidewalk, Pavement)

0.44 acres
0.9159
acres TIME OF CONCENTRATION
0.14 *** OVERLAND ****
0.3 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
0.44
Length Slope k Tc
200 0.50% 0.4218 8.64
Velocity
Length (fps)
0 2 0.00
Velocity
Length (fps)
0 5 0.00
Total 8.64 min
497 Q2=
5.89 Q5=
6.49 Q10=
7.48 Q25=
8.28 Q50=
9.03 Q100=

Using Manning's equation to determine adequacy of structure.
Q=1486/M*A*R"2/3*S /2

Pipe Conduit:
Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.it. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5%(V*2/2g)= 2.32 ft D+1.5%(V"2/29)= 3.21 ft
Pipe Capacity
Capacity 24" RCP @ 1.00% = 22.62 cfs > 2.6 cfs (Q10) OK

DA-18B



Johnso A
Drainage Area Designation:
Flow surface type:

DA.:

Weighted C:
DEVELOPMENT TYPE
Concrete/Asphalt
Commercial
Residential
Rocky/Bare Soil
Cultivated
Avg. Pasture
TOTAL SITE ACREAGE

Overland
Channel Flow
Pipe Flow
RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

B
DA 19A

Revised 6/12/2006
Overland Flow (Building)
0.14 acres
0.9000
acres TIME OF CONCENTRATION
o *kkK OVERLAND KFekk
0.14 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
0.14
Length Slope k Tc
170 1.00% 0.4450 7.48
Velocity
Length (fps)
0 2 0.00
Velocity
Length (fps)
0 5 0.00
Total 7.48 min
Q=CiA
(cfs)
5.19 Q2=
6.15 Q5=
6.75 Q10=
7.77 Q25=
8.60 Q50=
9.37 Q100=

upporting Calculations

Pipe Conduit:
Diameter (in)=
n=
S=
A=
Wet.Per.=
Hydr. radius=
Velocity=
Q=

Required Head:
D+1.5%(VA2/2g)=

Using Manning's equation to determine adequacy of structure.
Q=1486/n*A*R"2/3*SM)/2

18.00 RCP
0.013
1.00%
1.77 sq.ft.
4.71 feet
0.38 feet
5.94 fps
10.50 cfs

232 ft

Diameter (in)=
n=

S=

A=

Wet.Per.=
Hydr. radius=
Velocity=

Q=

D+1.5*(VA2/2g)=

24.00 RCP
0.013
1.00%
3.14 sq.ft.
6.28 feet
0.50 feet
7.20 fps
22.62 cfs

3.21 ft

Pipe Capacity

Capacity 24" RCP @ 1.00% = 22.62 cfs > 0.9 cfs (Q10)

OK

DA-19A




Drainage Area Designation: D.A 16 Revised 6/12/2006
Flow surface type: Overland Flow (Street)
D.A. 1.29 acres
Weighted C: 0.9500
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 1.29 **** OVERLAND ****
Commercial 0 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 1.29
Length Slope k Te
Overland 200 0.30% 0.3720 8.44
Velocity
Length (fps)
Channel Flow 200 2 1.67
Velocity
Length (fps)
Pipe Flow 0 5 : 0.00
Total 1011 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 4.72 Q2=
i5= 5.61 Q5=
i10= 6.19 Q10=
i25= 7.15 Q25=
i50= 7.92 Q50=
i100= 8.64 Q100=

2

Suppo ing Ca culations
Using Manning's equation to determine adequacy of structure.
Q=1.486/n*A*RA2/3*S /2

Pipe Conduit:

Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5*(V*2/2g)= 2.32 ft D+1.5%(V*2/2g)= 321 ft
Pipe Capacity
Capacity 18" RCP @ 1.00% = 10.50 cfs > 7.6 cfs (Q10) OK
Capacity 24" RCP @ 1.00% = 22.62 cfs > 7.6 cfs (Q10) OK

DA-16



Flow surface type:

D.A.
Weighted C:

DEVELOPMENT TYPE
Concrete/Asphalt
Commercial

Residential

Rocky/Bare Soil
Cultivated

Avg. Pasture

TOTAL SITE ACREAGE

Overland

Channel Flow

Pipe Flow

RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

Overland Flow (Building)

Revised

0.34 acres
0.9000
acres TIME OF CONCENTRATION
0 KRKK OVERLAND ko
0.34 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
0.34
Length Slope k Tc
180 1.00% 0.4450 7.64
Velocity
Length (fps)
0 2 0.00
Velocity
Length (fps)
0 5 0.00
Total 7.64 min
Q=CiA
(cfs)
5.16 Q2=
6.11 Q5=
6.71 Q10=
7.73 Q25=
8.56 Q50=
9.32 Q100=

S pporting Calculation -

Pipe Conduit:

Using Manning's equation to determine adequacy of structure.
Q=1.486/Mm*A*R"2/3*SM/2

Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.it. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5%(VA2/2g)= 232 ft D+1.5%(V*2/2g)= 3.21 ft
Pipe Capacity
Capacity 24" RCP @ 1.00% = 22.62 cfs > 2.1 cfs (Q10) OK

DA-21




Drélnage

Flow surface type:

D.A.

Weighted C:
DEVELOPMENT TYPE
Concrete/Asphalt
Commercial
Residential
Rocky/Bare Soil
Cultivated
Avg. Pasture
TOTAL SITE ACREAGE

Overland
Channel Flow
Pipe Flow
RUNOFF
Intensity
(in/hr)
i2=
i5=
i10=
i25=
i50=
i100=

D.A. 22

Overland Flow (Street)
1.34 acres
0.9500
acres TIME OF CONCENTRATION
1.34 **** OVERLAND ****
0 Upstream Elevation 0.00
0 Dnstream Elevation 0.00
0
0
0
1.34
Length Slope k Tc
200 0.80% 0.3720 6.94
Velocity
Length (fps)
200 2 1.67
Velocity
Length (fps)
0 5 0.00
Total 8.61 min
Q=CiA
(cfs)
4.98 Q2= 6.3
5.90 Q5= 7.5
6.49 Q10= 8.3
7.49 Q25= 9.5
8.29 Q50= 10.6
9.04 Q100= |

Revised  6/12/2006

uppbrt q ns »

Using Manning's equation to determine adequacy of structure.
Q=1486Mm*A*R"2/3*SM/2

Pipe Conduit:
Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5%(VA2/2g)= 232 ft D+1.5*(V*2/2g)= 3.21 ft
Pipe Capacity
Capacity 18" RCP @ 1.00% = 10.50 cfs > 8.3 cfs (Q10) OK
Capacity 24" RCP @ 1.00% = 22.62 cfs > 8.3 cfs (Q10) OK

DA-22




g : D.A.
Flow surface type: Overland Flow (Street)
D.A. 0.77 acres
Weighted C: 0.9500
DEVELOPMENT TYPE acres TIME OF CONCENTRATION
Concrete/Asphalt 0.77 “*** OVERLAND ****
Commercial 0 Upstream Elevation 0.00
Residential 0 Dnstream Elevation 0.00
Rocky/Bare Soil 0
Cultivated 0
Avg. Pasture 0
TOTAL SITE ACREAGE 0.77
Length Slope k Tc
Overland 200 0.80% 0.3720 6.94
Velocity
Length (fps)
Channel Flow 200 2 1.67
Velocity
Length (fps)
Pipe Flow 0 5 0.00
Total 8.61 min
RUNOFF
Intensity Q=CiA
(in/hr) (cfs)
i2= 4.98 Q2= 36
i5= 5.90 Q5= 4.3
i10= 6.49 Q10= 4.8
i25= 7.49 Q25= 5.5
i50= 8.29

i100= 9.04

Using Manning's equation to determine adequacy of structure.
Q=1486/Mm*A*R"2/3*8M/2

Pipe Conduit:
Diameter (in)= 18.00 RCP Diameter (in)= 24.00 RCP
n= 0.013 n= 0.013
S= 1.00% S= 1.00%
A= 1.77 sq.ft. A= 3.14 sq.ft.
Wet.Per.= 4.71 feet Wet.Per.= 6.28 feet
Hydr. radius= 0.38 feet Hydr. radius= 0.50 feet
Velocity= 5.94 fps Velocity= 7.20 fps
Q= 10.50 cfs Q= 22.62 cfs
Required Head:
D+1.5%(VA2/2g)= 2.32 ft D+1.5*(V"2/2g)= 3.21 ft
Pipe Capacity
Capacity 18" RCP @ 1.00% = 10.50 cfs > 4.8 cfs (Q10) OK
Capacity 24" RCP @ 1.00% = 22.62 cfs > 8.3 cfs (Q10) OK

DA-23




RUNOFF CALCULATIONS
EXHIBITS
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