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Introduction

This Neosho County Community College (NCCC) Stormwater Master Plan (SMP)
is being completed in accordance with the Facility Master Plan (FMP) that was
updated in February 2013. The goal of the SMP is to help facilitate future
development on the campus of NCCC so that the college does not create a
negative stormwater impact on the surrounding neighborhoods downstream. This
document is to offer guidance in stormwater routing and detention methods along

with projected runoff coefficients throughout the campus.

Site Location

The NCCC property is located in the southeast % of the northwest ¥ of Section
29, Township 27 South, Range 18 East in the City of Chanute, Neosho County,
Kansas. Projects described in the FMP are all located throughout the four,
square block campus of NCCC. Exhibit 1 shows the campus location.
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Existing Conditions

The existing drainage area is approximately 51.07 acres with half of the campus
being impervious surfaces. The site is fairly flat with slopes ranging between one
percent and four percent. The makeup of the site is mainly maintained turf along
with parking lots, sidewalks, buildings and some athletic fields, giving an overall
runoff coefficient of 0.48. Exhibit 2 shows an aerial of the campus and existing
conditions. The aerial and existing runoff calculations were based on a campus
wide topographic survey completed by Bartlett & West, Inc. in January 2012. The
existing conditions for the site do not take into account the two detention basins
and parking lot built on the north half of the campus in 2012. These
improvements are included in the post development calculations.
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It can be seen that a majority of the impervious surfaces are in the southwest,
center and northeast portions of the campus. The existing campus has five
discharge points that are illustrated in Drawing 1. Existing storm runoff coefficients
and calculations can been seen on Drawing 3. All drainage areas discharge to a
tributary that drains into the Neosho River and are part of the Neosho River Basin.

The existing enclosed stormsewer system is a series roof drains, area inlets and
yard drains that are connected throughout the campus and range in sizes from
four inches to 12 inches. The enclosed system is what routes the stormwater
from the west buildings to the east side of campus, making Drainage Area #5 the
largest drainage area of the five on campus.

Currently there is one detention basin on the east side of campus. This drainage
basin was built to help mitigate the runoff from the parking at the northeast corner
of the campus. This detention basin was not designed for any specific storm,
rather by maximizing the usable area. Refer to Drawing 2 for the existing
detention basin information.

Proposed Conditions
In February 2013, when the FMP was updated, it identified the needs of the

NCCC campus. Exhibit 3 illustrates how the campus will look when all projects
included in the FMP are completed.
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The projects associated with the FMP include a new softball complex, which has
been completed, new buildings, and moving and adding additional parking. A
parking lot connecting the new softball complex and library has also been
completed. The changes included in the FMP will increase the runoff coefficient
of the campus to 0.60. With the projects that have already been completed and
the changes illustrated in the FMP, the drainage areas will change and the
increase in impervious area will require additional stormwater detention.
Drawing 3 shows the adjusted drainage areas along with locations of the
proposed detention basins. The discharge points of the campus will remain the
same throughout the completion of all projects included in the FMP.

Four detention basins are proposed in Drawing 3. The detention basin for
Drainage Area #2, which was constructed by the City of Chanute in the fall of
2012, ties into the existing stormwater inlet just west of the intersection of West
10" Street and South Western Avenue on the north side of campus. Detention
Basin 3A in Drainage Area #3 was constructed as part of Softball Complex
addition. Flow from the pond ties into the existing stormwater inlet north of the
intersection of South Allen Avenue and West 12" Street, on the east side of the
street. The outflow from Detention Basin 3B will be released through weir
structure and pipe. The pipe will tie into the same stormwater inlet at South Allen
Avenue and 12" Street that Detention Basin 3A ties into. Outflow from the
detention basin for Drainage Area #6 will be released above grade to Drainage
Area #5 through a weir structure. It will then flow to the discharge point for
Drainage Area #5 at the southeast corner of the campus. A drainage basin for
Drainage Area #1 in the northeast corner of the campus was not proposed due to
there not being the necessary area to build one. The discharge for this drainage
area was increased from 2.01 cfs to 2.06 cfs for a 100 year event. The small
increase in runoff will not create a negative impact downstream of this area.
Refer to Drawings 4 and 5 for the proposed basin information and sizes.

An enclosed storm sewer system is proposed running from the middle of campus
to the detention basins in Drainage Areas #3 and #6. Refer to Drawing 6 for the
stormsewer layout and calculations. These sizes are based on existing grades,
future runoff coefficients and connecting roof drains of buildings directly to the
storm sewer system. This system is conceptually designed to handle the 100
year event. Inlets and locations of where roof drains tie into the system will be
developed during the design of this area. The sizes may change if grades allow,
but the final system shall convey the 100 year event to the designated drainage
basins.

Design Criteria

The rational method was used to find the pre and post development runoff rates.
A runoff coefficient of 0.30 was used for pervious areas and a runoff coefficient of
0.90 was used for impervious areas. A time of concentration was calculated for
both the pre and post conditions and was used to find the pre vs. post runoff using
the rational method and APWA Section 5600. A minimum time of concentration
of 5 minutes was used in smaller areas to calculate the runoff. Refer to Drawings
3 for the storm water calculations.



VL.

In drainage areas where two areas are combined, the peak flows were added
together for simplistic reason. This represents the peak flows for two areas
happening at the same instance, which they typically do not. By taking this
conservative approach, the drainage basins have additional room for storage if
ever the FMP was to change based on NCCC needs changing. Also, proposed
runoff coefficients in Drainage Areas 2 and 3A were kept the same as what was
submitted to the City during design, but all other coefficients were increased by
5.00% to account for any adjustments in the future. During construction of
buildings and amenities included in the FMP, runoff coefficients shall not exceed
the value included in this document and if drainage are changed, calculations
shall be completed to show that the proposed pond can handle the flow.

Conclusion

This Stormwater Master Plan has outlined the existing and proposed conditions of
Neosho County Community College’s campus along with stormwater detention
and runoff. If the guidelines that are set forth in this document are followed, runoff
from the NCCC campus will see a net decrease with all areas seeing a decrease
in overall runoff except for the one area which has a very minimal increase.
These decreases on the NCCC campus will meet the City of Chanute’s

regulations which in turn will not create a negative impact on the downstream
stormsewer systems

Sincerely,
BARTLETT & WEST, INC.
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Storm Interval

Existing Conditions

10

A WON -

5*
6
5 & 6 Total

100

A ON -

5*
6
5 & 6 Total

Proposed Conditions

10
1 Bypass

2 Bypass
2 Basin
Total

3 Basin A
3 Bypass
3 Basin B**
Total

4 Bypass

5 Bypass
6 Basin**
Total

100
1 Bypass

2 Bypass
2 Basin
Total

3 Basin A
3 Bypass
3 Basin B**
Total

4 Bypass
5 Bypass

6 Basin**
Total

Drainage Area

Area (AC) C
0.24 0.65
9.12 0.51
10.50 0.47
4.78 0.38
24.83 0.48
1.60 0.76
26.43
0.24 0.65
9.12 0.51
10.50 0.47
4,78 0.38
24.83 0.48
1.60 0.76
26.43
0.21 0.76
3.18 0.69
7.18 0.64
10.36
2.71 0.49
4.24 0.62
7.19
14.14
2.59 0.50
12.82 0.49
10.95
23.77
0.21 0.76
3.18 0.69
7.18 0.64
10.36
2.71 0.49
4.24 0.62
7.19
14.14
2.59 0.50
12.82 0.49
10.95

23.77

STORMWATER PRE vs. POST

k

_ A A

1.25
1.25
1.25
1.25

1.25
1.25

1
1

Tc (min)

18
19
15

22

18
19
15

22

16
21

14
13

Overland Flow and Pipe Flow Combined

1

1

12

15

Overland Flow and Pipe Flow Combined

1.25
1.25
1.25

1.25
1.25

16
21

14
13

Owerland Flow and Pipe Flow Combined

1.25

1.25

12

15

Owerland Flow and Pipe Flow Combined

i (in/hr)

7.35
4.79
4.68
5.18

4.39
7.06

10.32
6.90
6.76
7.36

6.37
9.92

7.35
5.01
4.49

5.34
5.50

5.66

5.18

10.32
7.20
6.49

7.57
7.80

8.02

7.36

Q Generated in

Drainage Area
(cfs)

1.15
22.28
23.10

9.41

52.32
8.58

2.01
40.12
41.70
16.71

94.90
15.08

10.99
20.96

7.76
14.46
29.98

7.33

32.54
38.37

2.06
19.75
37.90

13.78
25.63
52.93

12.98

57.79
68.60

Q Leaving
Drainage Area

(cfs)

1.15
22.28
23.10

9.41

58.48
6.16
64.65

2.01
40.12
41.70
16.71

102.26
7.36
109.63

10.99
8.86
19.85

1.61
14.46
3.00
19.07

7.33

32.54
16.98
49.52

2.06

19.75
12.56
32.31

2.09
25.63
4.58
32.30

12.98
57.79

32.31
90.10

Basin and Bypass Tc were added together for an owverall Tc. This will be a conservative calculation that will allow for updates to the Facilities Master Plan as needed.
*Discharge of Existing Drainage Area 5 includes the discharge from the basin for Existing Drainage area 6

**QOverland flow and flow from the enclosed stormsewer system to the basin were combined

Remarks

Includes DA #6 Flow
Flow goes to DA #5

Includes DA #6 Flow
Flow goes to DA #5

MORE THAN EXISTING

FROM BASIN DATA

LESS THAN EXISTING

FROM BASIN DATA

FROM BASIN DATA

LESS THAN EXISTING

LESS THAN EXISTING

FROM BASIN DATA

LESS THAN EXISTING

MORE THAN EXISTING

FROM BASIN DATA

LESS THAN EXISTING

FROM BASIN DATA

FROM BASIN DATA

LESS THAN EXISTING

LESS THAN EXISTING

FROM BASIN DATA

LESS THAN EXISTING

LENAVE. 7
% —
A

e

SOUTH AL
*
/

/
 —
- =

/,‘
>

0.70 AC-FT DETENTION BASIN #3A
THAT HAS ALREADY BEEN
CONSTRUCTED. DISCHARGES

TO CITY STORM INLET.

JL\IIIIIIII/IG}?/

) \
\\ / DA #3TO /BAS|N 3A

e HTTL

A 2.71 ACRES
C=0.49
\ \
- o
~ o =
S
\ 2, |

— ' \
— L

|
= \ ’
© ! \
N \ \
\ “ |

7 /
| /

<
\

14.14 ACRES
C=0.62

) / ¢ > { \
( /N \
> \
DA #3 OVERALL /////// U

\

DA #3 BYPASS
4.24 ACRES
C=0.62

JDA #2 TOBASIN | (
7.18 ACRES

N ‘\ 9\

STI0THS — o\/ a2 DA #1
- . g iESTHOTHST ) 08 — = 0.21ACRES
N I I I N N Wy, -
\ \ P B i N _ A N C=0.80
T _ - _ = — — 10 ,/— TA — g Ve - = =
- ~ / 8 — f‘ B / B
, /
_/MHTH —| DA #2BYPASS [ N
NGl N AN T ' ' = 3.18 ACRES N G - <
é 1.85 AC-FT DETENTION BASIN = 4= .= C=0.69 7 A — “
— THAT HAS ALREADY BEEN —\ 1 V= N R > o
—{ | |CONSTRUCTED. DISCHARGES —— - | R P
— TO CITY INLET. = = = £ Lo > % J
- A\ D AN — 7 L ) ,, |
= N\ 0= N ' = |
= N = == G ‘ ‘ I 1 = | I’
: N — I : U - |
KA T%SIHHHHH{HL:]\C_D TR b = |8
N © S—— /
QO DA #2 OVERALL

10.36 ACRES
C=0.66

\‘ —
(TILLEEEH
TTTTTTTTT
v
— RN
108
C - C—— —_— — —

| \|\|L||||||||J

DA #6
10.95 ACRES
C=0.68 \
==l
T

p>||‘\|llllll

)
v
|

[

PROPOSED

DETENTION BASIN #6 THAT
WILL DRAIN TO DA #5

DA #3 TO BASIN 3B
7.19 ACRES
C=0.66
// )
7
1R 10 ////
PROPOSED DETENTION] //// -
BASIN THAT WILL XX
L DRAIN TO DA #3 N 4
\ (12TH & ALLEN ~ &
\\ CITY STORMINLET) |-~ X 7
— — ¥\ T T T - A N N \ % \
J - 4 / o L \\ |
) S ~_ T V ; ) / Sl DA #5 BYPASS 5
|| 1078 S A N / |/ i \ 12.82 ACRES |—
- T~ / 1/ ) C=0.51 \w‘ ,
N . \ SRRENY . e
Tl ~~ N N / /M N ( Il
U N N\ \ y / P // g /\ “ ‘
__ — 7 ya N \ \ / / / ‘/ f A ‘ ‘ “
©— \ \ Y 4> / / | / | AN I
1 ’ ) ( / Q! ISw
Q \‘ > / / “ / N —1 \ ‘ \\ /
\ \ $ i / / / J/ / Q \ // — ) ) /
DA#4BYPASS| | 4 N & / / AN \ y s ~ =’
259 ACRES \ / \ Ny g | / / R o~ ===
C=0.50 s J / ~ - ~ - ]
. K 7\\\ _ e / / S/ v P ///77/’ ~ // /
\ \ _ \\\\ - / ' = < - T . / 7
A s S S — L - e
N—— —— == R —— - ~__ = 7 I —— L — —< ——
“ - T . I : 5 = ‘I I DN BN
_— — | - /
I —\ [ _\ I e - /_/ \_//WESL ATH S/T._// / -~ =
- — — ——

0 100’ 200°
e e S—
SCALE: 17 = 100’
4 DATE DESCRIPTION gy |PESIGNED BY: PROJ NO: DRAWING NO:
CBC 17209.008
DRAWN BY: BARTLET — STORMWATER MASTER PLAN PROPOSED COND'T'ONS CONST PROJ: 3
CBC NEOSHO COUNTY COMMUNITY COLLEGE -
EST CHANUTE, KS POST FACILITIES MASTER PLAN TE el
PROJECT ENGR: 544 c:cll_umslggsr‘:._;:s_\gzggcz, KS 66049 DATE: .
WWW.BARTWEST.COM MAR. 2013 3 Of 6

ALL RIGHTS RESERVED.

ALL BARTLETT & WEST PLANS, SPECIFICATIONS AND DRAWINGS ARE PROTECTED UNDER COPYRIGHT LAW, AND NO PART MAY BE COPIED, REPRODUCED, DISPLAYED PUBLICLY, USED TO CREATE DERIVATIVES, DISTRIBUTED, STORED IN A RETRIEVAL SYSTEM OR TRANSMITTED IN ANY FORM BY ANY MEANS WITHOUT PRIOR WRITTEN PERMISSION OF BARTLETT & WEST.




Last edit on: 00/00/00

NCCC DA #2 Detention Basin, Post FMP

NCCC DA #2 Detention Basin, Post FMP

NCCC DA #3 Detention Basin, Post FMP

NCCC DA #3 Detention Basin, Post FMP

rince Dia A rimce Dia a1 rnmnce Dia .Ul rnmce bia .Ul
Orifice Dia (ft).: 1.25 18" PIPE Orifice Dia (ft).: 1.25 18" PIPE Orifice Dia (ft): 0.50 15" PIPE Orifice Dia (ft).: 0.50 15" PIPE
STORM (yr): 10 STORM (yr): 100 STORM (yr): 10 STORM (yr): 100
Tc (hrs): 0.350 21 MINUTES dt (hrs) 0.035 Tc (hrs):  0.350 21 MINUTES dt (hrs) 0.035 Tc (hrs): 0.233 14 MINUTES dt (hrs) 0.023 Tc (hrs). 0.233 14 MINUTES dt (hrs) 0.023
Qp: 20.96 (Peak Flow) Qp: 37.90 (Peak Flow) Qp: 7.76 (Peak Flow) Qp: 13.78 (Peak Flow)
STORAGE - OUTFLOW RELATIONSHIP STORAGE - OUTFLOW RELATIONSHIP STORAGE - OUTFLOW RELATIONSHIP STORAGE - OUTFLOW RELATIONSHIP
W.S. Elevation H/CL Discharge (cfs)| Storage (ac ft) | 2s/dt (cfs) 2s/dt + O W.S. Elevation H/CL Discharge (cfs)| Storage (ac ft) | 2s/dt (cfs) 2s/dt + O W.S. Elevation H/CL Discharge (cfs)| Storage (ac ft) | 2s/dt (cfs) 2s/dt + O W.S. Elevation H/CL Discharge (cfs)| Storage (ac ft) | 2s/dt (cfs) 2s/dt + O
1078.75 0.00 0.00 0.0000 0.0 0.0 1078.75 0.00 0.00 0.0000 0.0 0.0 1074.50 0.00 0.00 0.0000 0.0 0.0 1074.50 0.00 0.00 0.0000 0.0 0.0
1079.00 0.00 0.00 0.0019 1.3 1.3 1079.00 0.00 0.00 0.0019 1.3 1.3 1075.00 0.00 0.00 0.0087 9.1 9.1 1075.00 0.00 0.00 0.0087 9.1 9.1
1080.00 0.50 6.96 0.2006 138.7 145.6 1080.00 0.50 6.96 0.2006 138.7 145.6 1076.00 0.88 1.47 0.1073 111.4 112.9 1076.00 0.88 1.47 0.1073 111.4 112.9
1081.00 1.50 12.06 0.7356 508.6 520.7 1081.00 1.50 12.06 0.7356 508.6 520.7 1077.00 1.88 2.16 0.2881 299.2 301.3 1077.00 1.88 2.16 0.2881 299.2 301.3
1081.50 2.00 13.93 1.0881 752.4 766.3 1081.50 2.00 13.93 1.0881 752.4 766.3 1078.00 2.88 2.67 0.5086 528.3 530.9 1078.00 2.88 2.67 0.5086 528.3 530.9
1082.00 2.50 15.57 1.4579 1008.0 1023.6 1082.00 2.50 15.57 1.4579 1008.0 1023.6 1078.80 3.88 3.10 0.7164 744.0 747 1 1078.80 3.88 3.10 0.7164 744.0 747 1
1082.50 3.00 17.06 1.8531 1281.3 1298.4 1082.50 3.00 17.06 1.8531 1281.3 1298.4
STORAGE - INDICATION ROUTING TABLE STORAGE - INDICATION ROUTING TABLE
t/Tp Q/Qp Time (hrs) Inflow (cfs) 2s/dt - O (cfs) | 2s/dt + O | Outflow t/Tp Q/Qp Time (hrs) Inflow (cfs) | 2s/dt - O (cfs) | 2s/dt + O | Outflow
0.0 0.000 0.0000 0.00 0.00 0.00 0.00 0.0 0.000 0.0000 0.00 0.00 0.00 0.00
0.1 0.030 0.0233 0.23 0.23 0.23 0.00 01 0.030 0.0233 0.41 0.41 0.41 0.00
0.2 0.100 0.0466 0.78 1.24 1.24 0.00 0.2 0.100 0.0466 1.38 2.20 2.20 0.00
STORAGE - INDICATION ROUTING TABLE STORAGE - INDICATION ROUTING TABLE 32 8 ;?8 88822 ; j? ;gg ggg 888 82 8;38 88822 igg 162'2908 1%2009 882
t/Tp Q/Qp Time (hrs) Inflow (cfs) 2s/dt - O (cfs) | 2s/dt + O Outflow t/Tp Q/Qp Time (hrs) Inflow (cfs) 2s/dt - O (cfs) | 2s/dt + O Outflow 0:5 0:470 0:1165 3:65 13_31 1?;_43 0:06 0:5 0:470 0:1165 6:48 23:31 23:72 0:21
0.6 0.660 0.1398 512 21.71 22.08 0.18 0.6 0.660 0.1398 9.09 38.03 38.88 0.42
0.0 0.000 0.0000 0.00 0.00 0.00 0.00 0.0 0.000 0.0000 0.00 0.00 0.00 0.00 0.7 0.820 0.1631 6.37 3252 33.21 0.34 0.7 0.820 0.1631 11.30 57.02 58.42 0.70
0.1 0.030 0.0350 0.63 0.63 0.63 0.00 0.1 0.030 0.0350 1.14 1.14 1.14 0.00 08 0.930 0.1864 792 45.06 46.11 053 08 0.930 0.1864 12.81 79.09 81.13 1.02
0.2 0.100 0.0700 2.10 3.16 3.35 0.10 0.2 0.100 0.0700 3.79 5.61 6.06 0.23 09 0.990 0.2097 7.69 58.52 59.97 0.72 0.9 0.990 0.2097 13.64 102.80 105.54 1.37
0.3 0.190 0.1050 3.98 8.47 9.24 0.38 0.3 0.190 0.1050 7.20 15.12 16.60 0.74 10 1.000 0.2330 776 7213 7397 092 10 1.000 02330 13.78 12715 130.22 154
0.4 0.310 0.1400 6.50 17.25 18.95 0.85 0.4 0.310 0.1400 11.75 30.91 34.08 1.58 11 0.990 0.2563 7.69 85.35 87.58 1.11 11 0.990 0.2563 13.64 151.31 154.56 1.63
0.5 0.470 0.1750 9.85 30.49 33.60 1.56 0.5 0.470 0.1750 17.81 54.77 60.48 2.85 12 0.930 0.2796 792 9767 100.26 129 12 0.930 027% 12.81 174.35 17777 171
0.6 0.660 0.2100 13.83 49.07 54.17 2.55 0.6 0.660 0.2100 25.02 88.31 97.60 4.65 13 0.860 0.3029 6.68 108.66 111.57 1.45 13 0.860 0.3029 11.85 195.44 199.01 1.79
0.7 0.820 0.2450 17.19 72.49 80.09 3.80 0.7 0.820 0.2450 31.08 130.60 144.40 6.90 1.4 0.780 0.3262 6.06 118.38 121.39 1.50 14 0.780 0.3262 10.75 214.32 218.04 1.86
0.8 0.930 0.2800 19.49 98.76 109.17 5.20 0.8 0.930 0.2800 35.25 181.60 196.92 7.66 15 0.680 0.3495 528 126.65 129.72 153 15 0.680 0.3495 9.37 230.61 234.44 1.91
0.9 0.990 0.3150 20.75 125.72 139.01 6.64 0.9 0.990 0.3150 37.52 237.49 254.37 8.44 1.6 0.560 0.3728 4.35 133.16 136.28 1.56 16 0.560 0.3728 7.72 24377 247.70 1.96
1.0 1.000 0.3500 20.96 152.91 167.43 7.26 1.0 1.000 0.3500 37.90 294.44 312.91 9.24 17 0.460 0.3961 357 137.93 141.08 1.58 17 0.460 0.3961 6.34 253.82 257.82 2.00
1.1 0.990 0.3850 20.75 179.37 194.62 7.63 1.1 0.990 0.3850 37.52 349.84 369.86 10.01 18 0.390 0.4194 303 141.35 144.53 159 18 0.390 04194 537 261.48 265.53 203
1.2 0.930 0.4200 19.49 203.67 219.61 7.97 12 0.930 0.4200 35.25 401.15 422 .61 10.73 19 0.330 0.4427 256 143.75 146.94 1.60 19 0.330 0.4427 455 267.30 271.40 205
1.3 0.860 0.4550 18.03 224.67 241.19 8.26 13 0.860 0.4550 32.60 446.28 469.00 11.36 20 0.280 0.4660 217 145.28 148.48 160 20 0.280 0.4660 386 27158 275.71 206
1.4 0.780 0.4900 16.35 242.03 259.04 8.51 14 0.780 0.4900 29.56 484.65 508.44 11.90 21 0.244 0.4893 1.89 146.13 149.35 1.61 21 0.244 0.4893 336 274.64 278.80 208
1.5 0.680 0.5250 14.25 255.25 272.63 8.69 15 0.680 0.5250 25.77 515.57 539.98 12.21 22 0.207 0.5126 161 146.42 149.64 161 22 0.207 05126 285 276.69 280.86 208
1.6 0.560 0.5600 11.74 263.63 281.24 8.81 1.6 0.560 0.5600 21.22 537.81 562.57 12.38 2.3 0.177 0.5359 1.37 146.19 149.40 1.61 2.3 0177 0.5359 244 277.81 281.98 209
17 0.460 0.5950 9.64 267.29 285.01 8.86 1.7 0.460 0.5950 17.43 551.50 576.47 12.49 24 0.147 0.5592 114 145.50 148.71 160 24 0.147 05592 203 278.09 282 27 209
1. 0.390 0.6300 8.17 267.39 285.11 8.86 1.8 0.390 0.6300 14.78 558.63 583.71 12.54 25 0.127 0.5825 0.99 144.43 147.63 1.60 25 0127 0.5825 175 277.70 281.87 209
1.9 0.330 0.6650 6.92 264.84 282.48 8.82 19 0.330 0.6650 12.51 560.81 585.92 12.56 2.6 0.107 0.6058 0.83 143.05 146.24 1.59 26 0.107 0.6058 1.47 276.75 280.92 2.08
2.0 0.280 0.7000 5.87 260.11 277.62 8.76 2.0 0.280 0.7000 10.61 558.84 583.93 12.54 2.7 0.092 0.6291 0.71 141.42 144.60 1.59 2.7 0.092 0.6291 127 275.34 27949 208
2.1 0.244 0.7350 5.11 253.75 271.09 8.67 2.1 0.244 0.7350 9.25 553.70 578.70 12.50 2.8 0.077 0.6524 0.60 139.57 142.73 1.58 2.8 0.077 0.6524 1.06 273.52 277.67 207
2.2 0.207 0.7700 4.34 246.08 263.20 8.56 2.2 0.207 0.7700 7.85 545.91 570.79 12.44 29 0.066 0.6757 0.51 137.53 140.68 157 29 0.066 06757 091 271.37 275.49 206
2.3 0.177 0.8050 3.71 237.25 254.13 8.44 2.3 0.177 0.8050 6.71 535.74 560.46 12.36 3.0 0.055 0.6990 0.43 135.34 138.47 157 3.0 0.055 0.6990 0.76 268.92 273.03 2.05
2.4 0.147 0.8400 3.08 227.44 244.04 8.30 24 0.147 0.8400 5.57 523.48 548.02 12.27 31 0.048 07223 037 133.02 136.14 1.56 3.1 0.048 0.7223 0.66 266.25 270.34 2.05
2.5 0.127 0.8750 2.66 216.88 233.19 8.15 2.5 0.127 0.8750 4.81 509.54 533.86 12.16 3.2 0.040 0.7456 0.31 130.60 133.70 1.55 3.2 0.040 0.7456 0.55 263.39 267.46 2.03
2.6 0.107 0.9100 2.24 205.79 221.78 8.00 2.6 0.107 0.9100 4.06 494.35 518.41 12.03 3.3 0.035 0.7689 0.27 128.11 131.19 1.54 33 0.035 0.7689 0.48 260.38 264.43 202
2.7 0.092 0.9450 1.93 194.28 209.96 7.84 2.7 0.092 0.9450 3.49 478.28 501.89 11.81 34 0.029 0.7922 0.23 125.54 128.60 153 34 0.029 0.7922 0.40 257.24 261.26 2.01
2.8 0.077 0.9800 1.61 182.48 197.82 7.67 2.8 0.077 0.9800 2.92 461.54 484.68 11.57 35 0025 08155 019 122 .92 125.96 152 35 0025 08155 034 253 08 257 908 200
2.9 0.066 1.0150 1.38 170.46 185.47 7.51 2.9 0.066 1.0150 2.50 444.30 466.96 11.33 3.6 0.021 0.8388 0.16 120.25 123.27 1.51 3.6 0.021 0.8388 0.29 250.64 254.62 1.99
3.0 0.055 1.0500 1.15 158.33 173.00 7.34 g? 0.055 1.0500 2.08 426.71 448 .88 11.09 37 0018 0.8621 014 117.55 120.55 150 37 0018 08621 025 247 23 251 18 198
3.1 0.048 1.0850 1.01 146.16 160.49 717 - 0.048 1.0850 1.82 408.94 430.61 10.84 ]
32 0.040 1.1200 0.84 134.01 148.00 7.00 32 0.040 1.1200 152 391.10 412.27 10.59 Peak Outflow from Pond: 1.61 _ Peak Outflow from Pond: 2.09
33 0.035 1.1550 0.73 122.63 135.58 6.48 33 0.035 1.1550 1.33 373.26 393.94 10.34 Surface Elevation (ft): 1076.19 Storage (ac ft): 0.14 Surface Elevation (ft): 1076.90 Storage (ac ft): 0.27
3.4 0.029 1.1900 0.61 112.13 123.97 5.92 34 0.029 1.1900 1.10 355.51 375.69 10.09
3.5 0.025 1.2250 0.52 102.46 113.26 5.40 3.5 0.025 1.2250 0.95 337.87 357.55 9.84
3.6 0.021 1.2600 0.44 93.57 103.43 4.93 36 0.021 1.2600 0.80 320.41 339.61 9.60
37 0.018 1.2950 0.38 85.41 94.39 4.49 37 0.018 1.2950 0.68 303.17 321.89 9.36 NCCC DA #3 Detention Basin NCCC DA #3 Detention Basin
1 I
Peak Outflow from Pond: 8.86 Peak Outflow from Pond: 12.56 Storage Storage 10 Year event Storage 100 Year Event
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NCCC DA #3B Detention Basin, Post FMP

NCCC DA #3B Detention Basin, Post FMP

NCCC DA #6 Detention Basin, Post FMP

NCCC DA #6 Detention Basin, Post FMP

Wier Width (ft) 0.40 12" Pipe Wier Width (ft) 0.40 12" Pipe Weir Structure Weir Structure
STORM (yr): 10 STORM (yr): 100 STORM (yr): 10 STORM (yr): 100
Tc (hrs). 0.200 12 MINUTES dt (hrs) 0.020 Tc (hrs): 0.200 12 MINUTES dt (hrs) 0.020 Tc (hrs):  0.320 19 MINUTES dt (hrs) 0.032 Tc (hrs). 0.320 19 MINUTES dt (hrs) 0.032
Qp: 29.98 (Peak Flow) Qp: 5293 (Peak Flow) Qp: 38.63 (Peak Flow) Qp: 69.06 (Peak Flow)
STORAGE - OUTFLOW RELATIONSHIP STORAGE - OUTFLOW RELATIONSHIP STORAGE - OUTFLOW RELATIONSHIP STORAGE - OUTFLOW RELATIONSHIP
W.S. Elevation | Weir Height | Discharge (cfs)| Storage (ac ft) | 2s/dt (cfs) 2s/dt + O W.S. Elevation| Weir Height |Discharge (cfs)| Storage (ac ft) | 2s/dt (cfs) 2s/dt + O W.S. Elevation H/CL Discharge (cfs)| Storage (ac ft) | 2s/dt (cfs) 2s/dt + O W.S. Elevation H/CL Discharge (cfs)| Storage (ac ft) | 2s/dt (cfs) 2s/dt + O
1077.50 0.00 0.00 0.0000 0.0 0.0 1077.50 0.00 0.00 0.0000 0.0 0.0 1072.50 0.00 0.00 0.0000 0.0 0.0 1072.50 0.00 0.00 0.0000 0.0 0.0
1078.00 0.50 0.42 0.0293 35.5 35.9 1078.00 0.50 0.42 0.0293 35.5 35.9 1073.00 0.00 1.06 0.0123 9.3 10.4 1073.00 0.00 1.06 0.0123 9.3 10.4
1079.00 1.50 2.21 0.3267 395.4 397.6 1079.00 1.50 2.21 0.3267 395.4 397.6 1074.00 1.00 5.51 0.1498 113.3 118.8 1074.00 1.00 5.51 0.1498 113.3 118.8
1080.00 2.50 4.74 1.0371 1254.9 1259.6 1080.00 2.50 4.74 1.0371 1254.9 1259.6 1075.00 2.00 11.86 0.5028 380.2 392.1 1075.00 2.00 11.86 0.5028 380.2 392.1
1081.00 3.50 7.86 2.2641 2739.6 2747.4 1081.00 3.50 7.86 2.2641 2739.6 2747.4 1076.00 3.00 24.89 1.0200 771.4 796.3 1076.00 3.00 24.89 1.0200 771.4 796.3
1077.00 4.00 43.49 1.6119 1219.0 1262.5 1077.00 4.00 43.49 1.6119 1219.0 1262.5
STORAGE - INDICATION ROUTING TABLE STORAGE - INDICATION ROUTING TABLE 1077.50 5.00 %4.29 1.9366 1464.5 1518.8 1077.50 5.00 54.29 1.9366 1464.5 1518.8
t/Tp Q/Q Time (hrs Inflow (cfs) | 2s/dt - O (cfs) | 2s/dt + O | Outflow t/Tp Q/Qp Time (hrs) Inflow (cfs) | 2s/dt - O (cfs) | 2s/dt + O | Outflow
P (hrs) (cfs) (cfs) TORAGE - INDICATION ROUTING TABLE STORAGE - INDICATION ROUTING TABLE
0.0 0.000 0.0000 0.00 0.00 0.00 0.00 0.0 0.000 0.0000 0.00 0.00 0.00 0.00 t/Tp Q/Qp Time (hrs) Inflow (cfs) | 2s/dt - O (cfs) | 2s/dt + O | Outflow t/Tp Q/Qp Time (hrs) Inflow (cfs) | 2s/dt - O (cfs) | 2s/dt + O | Outflow
0.1 0.030 0.0200 0.90 0.88 0.90 0.01 g-; 0.030 0.0200 1.59 1.55 1.59 0.02
02 0.100 0.0400 3.00 466 478 0.06 : 0.100 0.0400 5.29 8.23 8.43 0.10 00 0.000 0.0000 0.00 0.00 0.00 0.00 00
03 0190 0.0600 570 13.05 13.36 0.16 03 0.190 0.0600 10.06 23.03 23.58 0.28 0 0.030 00320 116 092 116 0.12 01 8-828 8'8228 2'82 ?‘22 2'88 8';)?
04 0.310 0.0800 9.29 27.38 28.04 0.33 0.4 0.310 0.0800 16.41 48.52 49.50 0.49 02 0.100 0.0640 386 473 504 061 0> 0'100 0.0640 6.91 8.49 16 63 1'07
05 0.470 0.1000 14.09 49.78 5076 049 0.5 0.470 0.1000 24.88 88.44 89.81 0.69 03 0190 00960 7734 13.36 15.93 129 03 0190 00960 13.12 24.90 28 51 180
0.6 0.660 0.1200 19.79 82.34 83.66 0.66 0.6 0.660 0.1200 34.93 146.29 148.25 0.98 04 0.310 0.1280 1198 28.72 32 67 198 04 0'310 0.1280 21'41 53.28 59'43 3'07
07 0.820 0.1400 24.58 124.97 126.71 087 0.7 0.820 0.1400 43.40 221.92 224,63 1.35 05 0470 01600 1816 £5 75 5885 305 0% 0470 01600 35 46 97 08 10715 503
0.8 0.930 0.1600 27.88 175.20 177.44 1.12 0.8 0.930 0.1600 49.22 310.95 314.55 1.80 06 0.660 0.1920 5550 87 22 96.40 459 06 0.660 0'1920 45.58 16‘i 28 175'12 6.82
0.9 0.990 0.1800 29.68 229 97 232.76 1.39 0.9 0.990 0.1800 52.40 408.07 412.58 2.25 07 0.820 0.2240 3168 132 18 14439 811 07 0.820 0'2240 56.63 245'94 263.69 8.88
1.0 1.000 0.2000 29.98 286.28 289.63 1.68 1.0 1.000 0.2000 52.93 508.30 513.40 2.55 08 0.930 0.2560 35.93 185.00 199.78 7.39 08 0930 02560 64.23 34425 366.79 1127
11 0.990 0.2200 29.68 342.03 345.94 1.95 1.1 0.990 0.2200 52.40 607.94 613.63 2.84 0.9 0.990 0.2880 38.24 241,62 259.17 8.77 0.9 0990 02880 68.37 447 66 476.85 14.59
1.2 0.930 0.2400 27.88 395.16 399.59 222 1% 0.930 0.2400 49.22 70332 709.57 3.13 1.0 1.000 0.3200 3863 298.20 318.50 10.15 10 1.000 03200 69.06 54893 585 09 18.08
1.3 0.860 0.2600 2578 444.10 448.83 2.36 7 0.860 0.2600 45.52 791.29 798.06 3.39 11 0.990 0.3520 38.24 352.14 375.07 11.46 T4 0.990 0.3520 6837 643,66 686 36 2135
1.4 0.780 0.2800 23.38 488.29 493.27 2.49 b 0.780 0.2800 41.29 870.86 878.10 3.62 1.2 0.930 0.3840 3593 400.39 426.31 12.96 12 0930 03840 6423 757 77 776 26 54 24
15 0.680 0.3000 20.39 526.85 532.06 2.60 L 0.680 0.3000 35.99 940.48 948.13 3.83 13 0.860 0.4160 33.20 440.82 469.53 14.36 13 0860 04160 5939 797 21 851.39 27.09
18 0.560 0.3200 16.79 55863 564.03 2.70 b 0.560 0.3200 2964 998 12 1006.11 4.00 14 0.780 0.4480 30.13 47323 504.18 15.47 14 0.780 0.4480 5387 851.58 910.47 2945
1.7 0.460 0.3400 13.79 583.66 589.21 2.77 : 0.460 0.3400 24.35 1043.85 105211 4.13 15 0.680 0.4800 26.27 497.04 529.63 16.29 15 0.680 0.4800 46.96 890.17 952.40 3112
1.8 0.390 0.3600 11.69 603.49 609.15 283 1.8 0.390 0.3600 20.64 1080.36 1088.84 4.24 16 0.560 0.5120 5163 51137 544 04 16.79 16 0.560 0'5120 38.67 911'70 975.80 32'05
19 0.330 0.3800 9.89 619.32 62507 588 ; .g 0.330 0.3800 17.47 1109.82 1118.47 433 17 0.460 0.5440 777 516.62 550,77 16.98 17 e S E440 3177 51753 58214 5531
20 0.280 0.4000 839 63177 637 60 591 20 0.280 0.4000 14.82 1133.32 1142.11 4.40 18 0350 0.5780 1507 51578 51966 16.94 18 5350 5565 55.93 51509 57623 3507
2 0.044 0.4200 730 64160 647 48 594 27 0.244 0.4200 12.91 1152.15 1161.05 4.45 19 5550 55560 578 £10-10 £43.59 1674 5 0330 08080 5579 896 82 96181 3149
22 0.207 0.4400 6.01 649 19 655.12 597 22 0.207 0.4400 10.96 1167.03 1176.02 4.49 50 0.280 0.6400 10.82 £00.82 3367 1642 5 0580 08400 o4 675 60 940,95 3066
23 0.177 0.4600 5.31 654.73 660.70 298 2-4 0.177 0.4600 9.37 1178.30 1187.36 4.53 577 0044 06720 9.43 489.03 52106 16.02 51 0'244 0.6720 16.85 856.49 915.81 29.66
24 0.147 0.4800 241 658.46 664.45 599 24 0.147 0.4800 7.78 1186.35 1195.45 4.55 55 0.207 07040 500 475 36 506.45 1555 52 0507 07040 1430 830,57 587 64 584
25 0.127 0.5000 3.81 660.68 666.68 3.00 2.6 0.127 0.5000 6.72 1191.71 1200.85 4.57 573 0177 07360 6.84 460.15 490.19 15.02 573 0'177 0.7360 12'22 802.46 857.09 27'32
26 0.107 0.5200 3.21 661.69 667.69 3.00 s 0.107 0.5200 5.66 1194.95 1204.10 4.58 24 0.147 0.7680 568 443.75 472.66 14.46 54 0147 07680 1015 77577 804 83 603
27 0.092 0.5400 576 66165 667 65 300 27 0.092 0.5400 4.87 1196.32 1205.48 458 55 012 0.8000 291 19660 451733 1387 - St e e T o170 74
2.8 0.077 0.5600 231 660.71 666.71 3.00 . 0.077 0.5600 4.08 1196.10 1205.26 4.58 55 0107 08320 213 209 11 435 64 1326 55 0'107 0.8320 7'39 711'04 758.37 23.67
29 0.066 0.5800 198 659.01 665.00 599 g-g 0.066 0.5800 3.49 1194.52 1203.67 4.58 57 0.092 0.8640 355 391 49 416.80 1266 5= 0092 08640 S 7561 a8 5> £8
3.0 0.055 0.6000 1.65 656.66 662.64 2.99 3'1 0.055 0.6000 2.91 1191.79 1200.92 4.57 28 0.077 0.8960 297 373.92 398.02 12.05 58 0'077 0.8960 5'32 648.27 691.28 21'50
3.1 0.048 0.6200 144 653.79 659.75 298 3-2 0.048 0.6200 2.54 1188.13 1197.24 4.56 59 0066 09280 555 356,31 379.44 1157 59 0.066 0.9280 4.56 617.27 658.15 20'44
32 0.040 0.6400 120 650 49 656 43 297 3-3 0.040 0.6400 2.12 1183.70 1192.78 4.54 X0) 0055 09600 512 338.71 360.98 1114 30 0-055 0.9600 3.80 586.85 625.63 19'39
33 0.035 0.6600 105 646.82 652 74 596 33 0.035 0.6600 1.85 1178.61 1187.66 453 37 0048 09920 185 32196 349 69 10.71 57 2322 S22 22 S22 Sea03 12
3.4 0.029 0.6800 0.87 642.84 648.74 2.95 3'5 0.029 0.6800 1.53 1172.97 1181.99 4.51 32 0.040 1.0240 155 304.08 32466 1029 35 0'040 1'0240 2.76 528.55 563.31 17.38
3.5 0.025 0.7000 0.75 638.59 644.46 2.93 36 0.025 0.7000 1.32 1166.84 1175.83 4.49 33 0.035 1.0560 1.35 287.21 306.97 9.88 373 0035 10560 542 50088 53373 1643
3.6 0.021 0.7200 0.63 634.13 639.97 2.92 37 0.021 0.7200 1.11 1160.32 1169.27 4.47 34 0.029 1.0880 112 270.72 280.68 9.48 37 0.029 10880 500 47428 505 30 1551
3.7 0.018 0.7400 0.54 629.48 635.30 2.91 - 0.018 0.7400 0.95 1153.48 1162.39 4.45 35 0.025 1.1200 0.97 25463 27281 9.09 35 0.025 11200 173 448 75 478.01 1463
Peak Outflow from Pond: 3.00 Peak Outflow from Pond: 4.58 g? 8-8?; 1-124218 8-% ggg-gg gig-g; g-gl 38 0.021 1.1520 1.45 424.35 451.92 13.79
Surface Elevation (ft): 1079.31 Storage (ac ft); 0.55 Surface Elevation (ft): 1079.94 Storage (ac ft): 0.99 : - : : : : : 37 0.018 1.1840 1.24 401.07 427.04 12.99
Peak Outflow from Pond: 16.98 Peak Outflow from Pond: 32.31
Surface Elevation (ft): 1075.39 Storage (ac ft): 0.71 Surface Elevation (ft); 1076.40 Storage (ac ft): 1.26
NCCC DA #3B Detention Basin . .
10 Year event NCCC DA #3B Detention Basin
100 Year event NCCC DA #6 Detention Basin NCCC DA #6 Detention Basin
10 Year event 100 Year event
35.00 1 35.00 -
30.00 /’\ """ Outflow (c8s) 00400000 |ee--- Outtlow (cfs) 80.00 1
2500 e | nflOW (cCfS) / \ = nfowet) | | | 00— | -=--- Outflow (cfs) 70.00 Inflow (cfs)
: / \ 25.00 /\
20.00 / \ 20.00 // \\ — | nflow (cfs) :ggz / \ ----- Outflow (cfs)
15.00 / 15.00 / 40.00 I \
10.00 / 10.00 / 30.00 /I ——
5.00 : 5.00 / ------------------------------- 20.00 7 —~
O.OO J 0.00 - Ak l-'ﬁ‘l“l 24 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 2 0 0 I 10-00 ”" Pd -
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q (\) \) Q \) Q Q (\) \) Q \) Q _4*1'.’- PYRE T W WA N T TN TN NN W M N NN U UEN NN W NN NN WY A AN A )
F P& P L S P F S S AP S & P& F L L PP PSS & AP 0.00
QT Q7 O O Y Q07 97 97 O 7 o7 o o Q7 Q7 O O QOF o7 o7 o 707 Q7 O o QQQ q@g %(19 q;b° %@ %QQ /\@ /\,]9 Q;bs @9 @Q b@ (0,19
S & N R RS & NREN
Q7 7 QO Y Q9T QT Q7 QO QO Q7 7 NN
: - : DA #6 Detention Basin Elevation Dischar
DA #3B Basin Elevation Dlscharge 6 Detentio as evatio scharge
- . - Elevation Storage 1' Weir Ht. |2.75' Weir Ht.] Discharge
Elevation Storage |0.40' Weir Ht.| Discharge ft A F% ft ft p 9
L Ac. Ft t cls 107é 50 0 good 0 do 0 do g'o'g
1077.50 0.0000 0.00 0.00 1073'00 0'0123 0'50 0.00 1.06
1078.00 0.0293 0.50 042 1074'00 0.1498 1'50 0.00 5'51
1079.00 0.3267 1.50 2.21 1075'00 0.5028 2'50 0.00 11‘ 26
1080.00 1.0371 2.50 474 1076.00 1'0200 2'50 3'50 24-89
1081.00 2.2641 3.50 7.86 : : : : .
1077.00 1.6119 2.50 450 43 .49
1077.50 1.9366 2.50 5.00 54.29
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PIPE DESIGN
Flow time 10-YR Design Storm 25-YR Design Storm (k=1.1) 100-YR Design Storm (k=1.25)
Pipe Structure No. Flowline A C CA Sum CA Tc in pipe | Sum Q I Sum Q | Sum Q Pipe Size |Area of Pipe| Hyrd. Rad. | Pipe Length| Pipe Slope Vp Pipe Cap. |[1% Overflow
U.sS. D.S. us D.S Acres (min) (min) (in/hr) cfs (in/hr) cfs (in/hr) cfs (in) (f2) (ft) (ft) (ft/ft) (ft/s) (cfs) (cfs)
A1 AFA1 AFA2 1078.90 1078.32 1.21 0.57 0.69 0.69 10.00 0.99 6.1 4.2 7.0 53 8.6 7.4 18 1.77 0.38 130 0.0045 2.2 7.7 0.0
A2 AFA2 JB-A3 1077.82 1076.87 0.36 0.62 0.22 0.91 10.99 1.34 5.9 5.4 6.8 6.8 8.3 9.5 24 3.14 0.50 211 0.0045 26 16.4 0.0
A3 AFA3 AlFA4 1076.37 1075.73 0.82 0.62 0.51 243 12.34 0.78 5.6 13.6 6.5 17.4 8.0 243 30 4.91 0.63 142 0.0045 3.1 30.0 0.0
A4 JB-A4 OUTFALL 1075.23 1074.50 1.29 0.83 1.07 3.50 13.11 0.70 55 19.3 6.4 247 7.8 34.2 36 7.07 0.75 150 0.0049 3.6 50.6 0.0
B1 ALB1 CkB2 1081.15 1079.45 2.00 0.75 1.50 1.50 5.00 2.66 7.4 11.1 8.5 14.0 10.3 19.3 27 3.98 0.56 425 0.0040 27 21.2 0.0
B2 CikB2 JB-B6 1078.70 1078.49 1.34 0.86 1.15 2.65 7.66 0.34 6.6 17.5 7.7 225 9.3 30.8 36 7.07 0.75 61 0.0034 3.0 421 0.0
B3 ALB3 AlB4 1081.96 1081.41 0.49 0.63 0.31 0.31 5.00 1.12 7.4 2.3 8.5 29 10.3 4.0 18 1.77 0.38 138 0.0040 2.1 7.3 0.0
B4 AlLB4 AlB5 1081.41 1080.94 0.18 0.90 0.16 0.47 6.12 0.93 7.0 3.3 8.1 4.2 9.9 5.8 18 1.77 0.38 116 0.0041 2.1 74 0.0
B5 AlB5 JB-B66 1080.94 1079.99 0.00 0.00 0.00 0.47 7.05 1.92 6.8 3.2 7.9 4.1 9.5 5.6 18 1.77 0.38 236 0.0040 2.1 7.3 0.0
B6 JB-B6 OUTFALL 1078.29 1077.60 0.00 0.00 0.00 3.12 8.00 1.09 6.5 20.3 7.6 26.1 9.2 35.9 36 7.07 0.75 197 0.0035 3.0 42.8 0.0
C1 AlC1 JB-A6 1078.80 1076.87 1.28 0.79 1.01 1.01 5.00 3.29 7.4 7.5 8.5 9.5 10.3 13.0 24 3.14 0.50 488 0.0040 2.5 15.5 0.0
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