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Lampton Brothers 2" Addition
DRAINAGE ANALYSIS
November 17, 2011

INTRODUCTION

This report contains supporting documentation and calculations for the proposed Lampton
Brothers 2™ Addition. The proposed site is a 7.29 acre site located in the SW Y% of Section
16 T27S R1E on Central just west of Washington Street. The area is currently developed as
a material storage facility and other industrial uses. The soil type located on site is Urban
Elandco complex in hydrologic group B. The site generally drains in two directions with
approximately 2.41 acres draining northwest to the Burlington Northern and Santa Fe
Railroad right of way while the remaining 4.88 acres drains south to an area inlet just north
of Central Avenue. No offsite tributary drain onto the proposed project site. The information
located on the attached FEMA FIRM 20173CO0355E, effective date Feb. 2, 2007, indicates
the site is located in unshaded Zone X, defined as areas outside of the 0.2% floodplain.

DETENTION

Detention storage required to reduce the post development runoff to equal or less than
existing condition peak runoffs. The detention pond is located at the south eastern portion of
the plat and will outlet into the existing storm sewer system located in Central. The pre and
post-development runoff for each of the design storms are listed in the tables below.

TC Q2 Q5 | Q10 | Q100

Area
Existing (ac) | (min) | C2 C5 | C10 1 C100 | (cfs) | (cfs) | (cfs) | (cfs)
Area A 4.88 15 053 [054 | 059 | 0.68 145 | 172 | 197 | 27.8
Area B 2.41 15 0.53 | 0.54 | 0.59 0.68 5.9 6.9 8.0 11.2
Site Total 7.29 -- -- - - - 204 | 241 | 277 | 39.0
TC Q2 Q5 | Q10 | Q100

Area
Proposed (ac.) | (min.) | C2 | €5 | €10 | €100 | (cfs) | (cfs) | (cfs) | (cfs)
Area A 5.55 15 069 |070] 073§ 0.76 17.2 1203 | 233 | 329

Area B 1.74 15 069 | 070 0.73 0.76 5.1 6.0 6.9 9.7

Site Total 7.29 - - - -- - 6.8 85 | 10.0 | 144

CHANNEL PROTECTION AND WATER QUALITY VOLUMES

Channel protection volume will not be required for the site since it drains into an enclosed
storm sewer system in Central Avenue. This pond will also provide the water quality volume
required for the site. The calculations to determine the water quality volume are as follows;



Water Quality Volume

Eq. 4-26 Ry =R, U+ RyD + Ry;I =0.00*0.05 + 0.29*0.25 + (0.45*0.3+0.26)*0.75 = 0.387

Eq.4-24 WQ,= PR, A/12=(1.2*0.387*7.29)/12 = 0.27 ac.-ft.

The detention pond will drain dry when not in operation. Water quality treatment will aiso
be provided in the pond. A weir structure will detain the water quality volume up to
elevation 1298.10, while the release is controlled by a V-notch in the weir. The detention
function of the pond will be controlled by a 15” RCP connecting to the existing area inlet.
The pond stage and contour area is shown in the table below;

Stage Area (ac.)
1296.65 0
1297 0.11
1298 0.30
1299 0.37

INTERNAL DRAINAGE

The internal drainage system shall sheet drain to onsite swales which will direct the runoff to
the storm sewer controls. The particular details of the internal drainage system will have to
be determined as the site is developed.
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AuteCAD® Civil 308 2011 by Autodesk, Inc. v8

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow Interval Paak volume hyd{s) elevation strge used Description
forigin) (cts) fmin} (min} {acft) (ft) {acft)

1 Rational 17.20 1 15 0.355 —_— —_— —— Prop Area A

2 Rational 5.089 1 15 0.185 -—— - e Prop Area A,

3 Reservair 3971 1 27 0.343 1 1298 34 0.305 Pond 1

4 GCombine £.836 1 19 0.459 23 — — Propesed Total Site

5 Ratianal 14.52 1 15 0.300 —_— —_— _— Exist Area A

6 Rational 5,862 1 15 o121 — R, — Exist Area B

7 Combing 20.39 1 15 0.an1 5.6 — e Existing Total Site

Lampton.gpw Return Period: 2 Year Tuesday, Nov 22, 2011




Hydrograph Report

Hydrafiow Hydrographs Exiension for AutaCAD® Civil 308 2011 by Autadesk, Ing. v8

Tuesday, Nov 22, 2011

Hyd. No. 1
Prop Area A
Hydrograph type = Rational Peak discharge = 17.20 cfs
Storm frequency = 2yrs Time to peak = 0.25hrs
Time interval = 1 min Hyd. volume = (.355 acft
Drainage area = 5880 ac Runoff coeff. = 0.76
Intensity = 3.849 inthr Te by User = 15.00 min
IDF Curve = wichita.IDF Asc/Rec limb fact =11
Prop Area A
Q (efs) Hyd. No. 1 -- 2 Year Q(efs)
18.00 18.00
15.00 \\ 15.00
_ g / |
12.00 / \ 12.00
/ N
/| \
9.00 / \ \ 9.00
6.00 // \ 6.00
/ “\\
3.00 // \ 3.00
/ A\
0.00 0.00
00 0.0 0.1 0.1 0.1 02 02 0z 03 03 03 0.4 0.4 04 05 0.5
Tirme {hrs}

Hyd No. 1



Hydrograph Report

ydraflow Hydrographs Ext for AutoCAD® Civié 30® 2011 by Autodesk, Inc. vE Tuesday, Nov 22, 2011
Hyd. No. 2
Prop Area A
Hydrograph type = Rational Peak discharge = 5.089 cfs
Storm frequency = 2yrs Time to peak = 0.25hrs
Time interval = 1min Hyd. volume = 0.105 acft
Drainage area = 1.740 ac Runoff coeff. = 0.76
Intensity = 3.849 inthr Te by User = 15.00 min
IDF Curve = wichita.JDF Asc/Rec limb fact =11
Prop Area A
Qcfs) Hyd. No. 2 -- 2 Year Qcfs)
6.00 6.00
A
5.00 5.00
7N
// \\ R
V N
A A
4.00 / \ 400
3.00 // 3.00
/ ,
2.00 // 2.00
/|
1.00 // 1.00
//
0.00 / | “- 0.00
00 0.0 01 0.1 01 0.2 02 02 0.3 0.3 ) 0.4 0.4 0.4 05 05
Time {hrs}

Hyd No. 2



Hydrograph Report

Hydraflow Hydregraphs Extension for AuteCAD® Civil 3D® 2011 by Autedesk, Inc. v8

Tuesday, Nov 22, 2011

Hyd. No. 3
Pond 1
Hydrograph type = Reservoir Peak discharge = 3.971cfs
Storm frequency = 2yrs Time to peak = 045 hrs
Time interval = 1 min Hyd. volume = (0.343 acft
inflow hyd. No. = 1-Prop Area A Max. Elevation = 1298.34 ft
Reservoir name = Pond 1 Max. Storage = 0.305 acft
Storage indication method used.
Pond 1
Q (cfs) Hyd. No. 3 - 2 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 .00
3.00 3.00
0.00 T 0.00
4.0 6.0 8.0 100 12.0 14.0 16.0 18.0 200
Time (hrs)

e Hyd NG, 3

[TIITIII] Total storage used = 0.305 acft



Pond Report

Hydrafiow Hydrographs Extension for AutoCAD® Civil 2D8 2011 by Autodesk, Ing. v8

Pond No. 1 - Pend 1

Tuesday, Nov 22, 2011

Pond Data
Contours -User-defined contour areas. Average end area method used for volume caiculation. Begining Elevation = 1296.65 ft
Stage / Storage Table
Stage {ft) Elavation (ft) Contour area (sqft} Incr. Storags {acht) Tolal storage (acft)
Q.00 1296.65 00 0.000 0.000
0.35 1297.00 4,807 0.019 0.019
1.35 1298.00 11,765 0.190 0.210
185 1298.50 13,132 0143 0.352
235 1295.00 16,202 0.168 0.521
285 1243.5¢ 500,000 2.963 3.483
Culvert / Orifice Structures Welr Structures
[A] Bl [€] [PriRst] [Al =) i<l o]
Rise (in} = p.00 0.00 000 6.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span () = 0.00 0.00 0.00 0.00 CrestEL {ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 ] 0 ‘Waeir Coeff. = 3.33 333 333 333
Invert EL {H) = 0.00 000 (X} .00 Weir Type = — —_ —
Langth (ft} = 0.00 0.00 060 G.00 Multi-Stage = No No Na Na
Stope (%) = 0.00 0.00 0.00 nfa
N-Value = 013 013 013 nia
Orifice Cosff. = 060 060 060 G.60 ExflL{Infhr) = 0.000 (by Wet area)
Multl-Stage = n/a No No No TW Elav. {ft) = 0.00
Note Culvert/Gritica cutfiows are analyzed undar inlet (ic) and oullet (oc) control. Wewr risers chacked 1o orilice CoNGIONS {1Ch ard SubISIGanca (3]
Stage (ft) Stage / Discharge Elev (1)
300 1299.65
//
200 / 129865
/ .--/
1.00 I 1297 85
0.00 1296 65
0.00 100 2,00 3.00 4.00 500 6.00 7.00 0
Discharge (cfs)

e T otal G



Hydrograph Report

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D& 2011 by Autodesk, Inc. vB

Tuesday, Nov 22, 2011

Hyd. No. 4
Proposed Total Site
Hydrograph type = Combine Peak discharge = 6.836 cfs
Storm frequency = 2yrs Time to peak = 0.32 hrs
Time interval = 1 min Hyd. volume = 0.459 acft
Inflow hyds. =23 Contrib. drain. area = 1.740 ac
Proposed Total Site
G (cts) Hyd. No. 4 — 2 Year Q(cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
|
3.00 3.00
i
2.00 2.00
1.00 1.00
W o\
I e W—
0.00 0.00
0.0 2.0 4.0 60 8.0 100 12.0 14.0 16.0 18.0
Time (hrs)




Hydrograph Report

Hydrafiow Hydrographs Extension for AuteCAD® Civil 3D@ 2011 by Autodesk, Inc. v8

Tuesday, Nov 22, 2011

Hyd. No. 5
Exist Area A
Hydrograph type = Rational Peak discharge = 1452 cfs
Storm frequency = 2yrs Time to peak = 0.25 hrs
Time interval = 1min Hyd. volume = 0.300 acft
Drainage area = 5550 ac Runoff coeff. = (068
Intensity = 3.84%infhr Tc by User = 15.00 min
|IDF Curve = wichita.IDF Asc/Rec limb fact =11
Exist Area A
Qicfs) Hyd. No. 5 - 2 Year Q(cfs)
15.00 15.00
12.00 / \ 12.00
/A N\
/ \
9.00 // \\ 9.00
/! N
6.00 /,/ \\\ 6.00
3.00 / \ 3.00
0.00 0.00
0.0 0.0 0.1 0.1 0.1 02 0.2 0.2 0.3 03 0.3 0.4 04 04 0.5 05

Hyd No. 5

Time (hrs)



Hydrograph Report

I Hy hs

for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Tuesday, Nov 22, 2011

Hyd. No. 6
Exist Area B
Hydrograph type = Rational Peak discharge = 5862 cfs
Storm frequency = 2yrs Time to peak = 0.25hrs
Time intervai = 1min Hyd. volume = (0.121 acft
Drainage area = 2240 ac Runoff coeff. = 068
Intensity = 3.849in/hr Te by User = 15.00 min
IDF Curve = wichita.|DF Asc/Rec limb fact =11
Exist Area B
Q (cfs) Hyd. No. 6 -- 2 Year a et
6.00 6.00
/\
// \\
5.00 // \\ 500
/ / \\
4.00 / \ 4.00
/f \\\
/ N
/ N
3.00 / \ 3.00
b
/ N
2.00 / \\ 2.00
//
1.00 / 1.00
0.00 0.00
0.0 0.0 01 0.1 o1 02 02 02 03 0.3 03 0.4 0.4 0.4 0.5 05
Time (hrs}

mamemim Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D 2011 by Autadesk, Inc. v8 Tuesday. Nov 22, 2011

Hyd. No. 7

Existing Total Site

Hydrograph type = Combine Peak discharge = 20.39 cfs
Storm frequency = 2yrs Time to peak = 0.25hrs
Time interval = 1min Hyd. volume = 0.421 acft
Inflow hyds, =56 Caontrib. drain. area = 7.790 ac
Existing Total Site
Qcts) Hyd. No. 7 — 2 Year Q {cts)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 / 6.00
/
77 /
3.00 ,/ / 3.00
a
Vil i
L
0.00 - ~ 0.00
0.0 00 0.1 0.1 0.1 02 02 02 03 0.3 0.3 0.4 0.4 0.4 0.5 05
Time (hrs)

——mesie Hyd No. 7 e Hyd No. § Hyd No. 8
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Hydrograph Summary Report

Hydrafiow Hydrographs Extension for AutoCAD® Crvil 3D 2011 by Aulcdesk, Inc. v8

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maxitmum Tatal Hydregraph
No. type flow intervat Peak voluine hyd(s} elevation strge usad Description
{origin} (cfs} {min) {min) {acft) ) [acft)

1 Rational 20.33 1 15 0.420 - ———e — Prop Area A

2 Rational 6.016 1 15 0.124 — — e Prop Area A

3 Reservoir 5526 1 26 0.407 1 1298.48 0.345 Pong 1

4 Combine 8.466 1 18 0.543 2,3 e e Progosed Total Site

5 Rational 1717 1 15 0.355 ——— —— ——— Exist Area A

[} Rational 6.929 1 15 0.143 e memane R Exist Area B

7 Combine 2410 1 15 0.498 56 —_ mmmann Existing Total Site

Lampton.gpw Return Period: 5 Year Tuesday, Nov 22, 2011




Hydrograph Report

11

Hydraflow Hydrographs Extension for AutoCAD® Civil 308 2011 by Autodesk, Inc. vB

Tuesday, Nov 22, 2011

Hyd. No. 1
Prop Area A
Hydrograph type = Rational Peak discharge = 20.33cfs
Storm frequency = 5yrs Time to peak = 0.25 hrs
Time interval = 1min Hyd. volume = 0.420 acft
Drainage area = 5880ac Runoff coeff. =076
Intensity = 4,549 in‘hr Te by User = 15.00 min
IDF Curve = wichita.|DF Asc/Rec limb fact =M
Prop Araa A
@ (cfs) Hyd. No. % - 5 Year Qicts)
21.00 21.00
A\
18.00 / 18.00
;/ \\
15.00 // \\ 15.00
/ N
/ \\

12.00 // \ 12.00
9.00 // \\ 9.00
8.00 / 6.00

4
3.00 ,/ 3.00
0.00 - Q.00
0.0 0.0 0.1 0.1 0.1 02 0.2 02 0.3 0.3 03 04 0.4 0.4 0.5 0.5
Time (hrs}

Hyd No. 1




Hydrograph Report
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Hydrafiow Hydrographs Extension for AutoCAD® Civil 2D® 2011 by Autodesk. Inc. vB

Tuesday, Nav 22, 2011

Hyd. No. 2
Prop Area A
Hydrograph type = Rational Peak discharge = 6.016 cfs
Storm frequency = Syrs Time to peak = 0.25 hrs
Time interval = 1 min Hyd. volume = 0.124 acft
Drainage area = 1.740 ac Runoff coeff. =076
Intensity = 4,549 in/hr Tc by User = 15.00 min
IDF Curve = wichita.|DF AsciRec limb fact =11
Prop Area A
a ets) Hyd. No. 2 ~ § Year et
7.00 7.00
6.00 6.00
- / \w
5.00 /[ 5.00
/ N
4.00 4.00
/ A\ _
. 4 AN
3.00 3.00
AN
: A I I R N\
2.00 2.00
/- N\
// i
/ AN
1.00 / \ 1.00
-/ N\
/. N\
000 0.00
00 0.0 0.1 0.1 0.t 02 0.2 0.2 03 0.3 04 0.4 0.4 0.5 05
Time (hrs)

Hyd No. 2
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3DB 2011 by Autodesk, Ing. vB

Tuesday, Nov 22, 2011

Hyd. No. 3
Pond 1
Hydrograph type = Reservoir Peak discharge = 5.526 cfs
Storm frequency = Hyrs Time to peak = 0.43 hrs
Time interval = 1 min Hyd. volume = 0.407 acft
Inflow hyd. No. = 1-PropArea A Max. Elevation = §208.48 ft
Reservoir name = Pond 1 Max. Storage = 0.345 acft
Storage Indication method used
Pond 1
Q (cfs) Hyd. No. 3 - 5 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 — 15.00
12.00 H 12.00
9.00 - 9.00
6.00 5.00
3.00 3.00
0.00 S —— 0.00
0.0 2.0 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0
— Time {hrs)
Hyd No. 3 Hyd No. 1 TIT Total storage used = 0.345 acft
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Hydrafiow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8

Hyd. No. 4

Proposed Total Site

Tuesday, Nov 22, 2011

Hydrograph type = Combine Peak discharge = B.466 cfs
Storm frequency = 5yrs Time ta peak = 0.30 hrs
Time interval = 1 min Hyd. volume = 0.543 acft
Inflow hyds. =23 Contrib. drain. area = 1740 ac
Proposed Total Site
Qcfs) Hyd. No. 4 — 5 Year Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 ‘ 2.00
0.00 e 0.00
00 1.0 2.0 3.0 40 5.0 6.0 7.0 8.0 9.0 100 110 120 130 14.0
Time (hrs)

Hyd No. 4

== Hyd Na. 2

= Hyd No. 3
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Hygratiow Hydiog £

for AutoCAD® Civil 3D® 2011 by Aulodesk, Inc. v8

Tuesday, Nov 22, 2011

Hyd. No. 5
Exist Area A
Hydrograph type = Rational Peak discharge = 17.17 cfs
Storm frequency = Syrs Time to peak = 0.25hrs
Time interval = 1 min Hyd. volume = 0.355 acft
Drainage area = 5.550 ac Runoff coeff. = 0.68
Intensity = 4,548 in/hr Te by User = 15.00 min
IDF Curve = wichita.IDF Asc/Rec limb fact = 1M
Exist Area A
Qefs) Hyd. No. 5 -- § Year Q(cfs)
18.00 18.00
A
15.00 / \ 15.00
) . \\
12.00 / \\ 12.00
/ / kﬁ
9.00 // \ \ 9.00
6.00 // \ 6.00
/ \‘\
3.00 / 3.00
// \
0.00 0.00
0.0 0.0 041 0.1 01 02 02 0.2 0.3 03 03 04 04 04 05 045
Time (hrs})

e Hyd No. 5
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Hydraflow Hydregraphs Extension for AutoCAD® Civil 30@ 2011 by Autodesk, Inc. v8

Tuesday, Nov 22, 20171

Hyd. No. 6
Exist Area B
Hydrograph type = Rational Peak discharge = 6.929cfs
Storm frequency = Syrs Time to peak = 025hrs
Time interval = 1 min Hyd. volume = 0.143 acft
Drainage area = 2240 ac Runoff coeff. = 0.68
Intensity = 4.549 infhr Te by User = 15.00 min
IDF Curve = wichita.IDF Asc/Rec limb fact = 1M
Exist Area B
Qcfs) Hyd. No. 6 - 5 Year Q (cfs)
7.00 7.00
Fa¥
/N
J, \l
// \\
6.00 .00
/ —\
N\
/] N
/_ N\
5.00 \\ 5.00
N
AN
4.00 / 4.00
I/ \\
A
/ \
3.00 // \ 3.00
__//
/ N\
2.00 // \\ 200
/. N
/ \
/. N\
1.00 /,./ \\ 1.00
\MM
‘ R \
040 0.00
0.0 0.0 0.1 01 0.1 02 02 02 03 03 03 0.4 04. 05 0.5
Time (hrs)

e Hyd No. 6
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for AutaCAD® Civil 3D® 2011 by Autodesk, Inc. vB

Hyd. No. 7

Existing Total Site

Tussday, Nov 22, 2011

Hydrograph type = Combine Peak discharge = 2410 ¢fs
Storm frequency = S5yrs Time to peak = 0.25 hrs
Time interval = 1 min Hyd. volume = 0.498 acft
Inflow hyds. =586 Contrib. drain. area = 7.790 ac
Existing Total Site
Q(cfs) Hyd. No. 7 — & Year Q(efs)
28.00 28,00
24.00 /-\ 24.00
VN
20.00 / \ 20.00
// N i
16.00 16.00

12.00 / 4

8.00

4.00

0.00

0.1 0.t 0.2 02 0z 0.3 03 03 04

—— HydNo.5 — Hyd No. 6

0.4 0.5 05
Time (hrs}
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Hy Hydrographs E ion for AutoCAD® Civil 30® 2011 by Autadesk, Inc. v8
Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volyme hyd{s} elevation strge used Description
forigin} {cfs} {min) {min) {actt) () (acft)

1 Rational 23133 4 1% 0482 e —_ —_— Prop Area A

2 Ratienal 6.504 1 15 0.143 - — e Prop Area A

3 Reservoir 6219 1 26 0.463 1 1298 60 0.337 Pond 1

4 Combine 9954 1 17 0623 2,3 —— —-— Proposed Total Site

5 Rational 1970 1 15 0.407 —— — s Exist Area A

[} Ratianal 7.952 1 15 0.164 —— —_ — Exist Area B

7 Combine 27.68 1 15 0.571 5.8 — — Existing Total Site

Lampton.gpw

Return Period: 10 Year

Tuesday, Nov 22, 2011
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Hydraflow Hydrographs Extension for AutoCAD® Civil 308 2011 by Autodesk. Inc. vB

Tuesday, Nov 22, 2011

Hyd. No. 1
Prop Area A
Hydrograph type = Rational Peak discharge = 23.33cls
Storm frequency = 10yrs Time to peak = 0.25hrs
Time interval = 1 min Hyd. volume = 0.482 acft
Drainage area = 5880 ac Runoff coeff. = 0.76
Intensity = 5221 inthr Tc by User = 15.00 min
IDF Curve = wichita.IDF Asc/Rec limb fact = 11
Prop Area A
Q (cfs) Hyd. No. 1 - 10 Year Q(afs)
24.00 24.00
20.00 / \ 20.00
_________________ 1% N
16.00 7 N 16.00
_ // \\.._
/ N
/ N
12.00 / \ 12.00
/ \
8.00 // \\ 400
4.00 // \\ 4.00
Q.00 0.00
0.0 0.0 0.1 01 0.2 0.2 02 0.3 0.3 0.3 0.4 0.4 04 05 05

Hyd No. 1

Time (hrs)
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Hy Hyd Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v& Tuesday, Nov 22, 2611
Hyd. No. 2
Prop Area A
Hydrograph type = Rational Peak discharge = 6.904 cfs
Storm frequency = 10 yrs Time to peak = 0.25hrs
Time interval = 1min Hyd. volume = 0.143 acft
Drainage area = 1,740 ac Runoff coeff. = (.76
Intensity = 5221 in/hr Tc by User = 15.00 min
IDF Curve = wichita.IDF Asc/Rec limb fact = 1M
Prop Area A
Qcts) Hyd. No. 2 -- 10 Year Q fefs}
7.00 7.00
A
_____ A
6.00 / \ 6.00
\\\\\\\\\\ 1/ \
/ N\
// N
5.00 5.00
/ AN
..... ” // -
4.00 4.00
- /
/
/
- /
300 / 3.00
2.00 2.00
AN
1.00 \\ 1.00
A
\
AY
0.00 0.00
0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 03 03 0.4 04 0.5 0.5
Time (hrs}

womemse Hyd NO. 2
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Hydraflow Hy Extension for AutoCAD® Civil 3@ 2011 by Autodesk, Inc. v§ Tuesday, Nov 22, 2011
Hyd. No. 3
Pond 1
Hydrograph type = Reservoir Peak discharge = 6.219¢fs
Storm frequency = 10yrs Time to peak = Q.43 hrs
Time interval = 1min Hyd. volume = 0.469 acft
Inflow hyd. No. = 1-Prop Area A Max. Elevation = 1298.60 ft
Reservoir name = Pond 1 Max. Storage = 0.387 acft
Storage Indication method used.
Pond 1
Qefs) Hyd. No. 3 — 10 Year Q(afs)
24.00 24.00
20.00 — 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 - i —— 0.00
2.0 40 6.0 80 10.0 120 14.0 16.0
Time (hrs)

Hyd No. 3 = Hyd No. 1 ITTTI D) Total storage used = 0.387 acft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 4

Proposed Total Site

Tuesday, Nov 22, 2011

Hydrograph type = Combine Peak discharge = 9.954 cfs
Storm frequency = 10 yrs Time to peak = 0.28 hrs
Time interval = 1 min Hyd. volume = 0.623 acft
Inflow hyds. =23 Contrib. drain. area = 1.740 ac
Proposed Total Site
Qcts) Hyd. No. 4 -- 10 Year Qfcfs)
10.00 q 10.00
8.00 8.00
6.00 6.00
4,00 ~H 4.00
2.00 2.00
0.00 —— 0.00
0.0 1.0 2.0 3.0 4.0 50 6.0 7.0 8.0 9.0 10.0 11.0 12,0
Time (hrs)

Hyd No. 4

— Hyd No. 2

w— Hyd No. 3
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Hydraflow Hydrographs Exiension for AutoCAD® Civit 30@ 2011 by Autodesk, Inc. v8

Tuesday. Nov 22, 2011

Hyd. No. 5
Exist Area A
Hydrograph type = Rational Peak discharge = 19.70 cfs
Storm frequency = 10 yrs Time to peak = 0.25 hrs
Time interval = 1 min Hyd. volume = 0.407 acft
Drainage area = §.550 ac Runoff coeff. = 0.68
Intensity = 5221 infhr Tc by User = 15.00 min
{DF Curve = wichita.IDF Asc/Rec limb fact =11
Exist Area A
Qfcfs) Hyd. No. 5 — 16 Year G (cfs)
21.00 2100
18.00 /’ 18.00
/ \

15.00 // \\ 15.00
12.00 / \ 12.00
/ N

“““““““““““““““ /) N
9.00 // \ 2.00
6.00 / 6.00
/ §
3.00 / 3.00
y
\\
0.00 0.00

0.0 0.0 0.1 0.1

=== Hyd No. 5

0.1 0.2 0.2 0.2

0.3

0.3 o3 04

4 0.5 05

Time (hrs}
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Aulsdesk, Inc. v§

Tuesday, Nov 22, 2011

Hyd. No. 6

Exist Area B

Hydrograph type = Rational Peak discharge = 7.952 cfs

Storm frequency = 10yrs Time to peak = 025hrs

Time interval = 1 min Hyd. volume = 0.164 acft

Drainage area = 2240 ac Runoff coeff, = 0.68

Intensity = 5.221in/hr Tc by User = 15.00 min

IDF Curve = wichita.IDF Asc/Rec limb fact = 1M

Exist Area B
Qiets) Hyd. No. 6 -- 10 Year Q(efs)
8.00 A 8.00
£.00 // \\ §.00
4.00 / \ 4.00
/! N
2.00 A \ 2,00
.00 0.00
00 0.0 0.1 0.1 01 02 02 0.2 0.3 0.3 03 04 04 0.4 0.5 05
Time (hrs)

wmwn Hyd No. 6
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Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodask, Inc. v8

Hyd. No. 7

Existing Total Site

Tuesday, Nov 22, 2611

Hydrograph type = Combine Peak discharge = 27.66 cfs
Storm frequency = 10yrs Time to peak = 0.25hrs
Time interval = 1 min Hyd. volume = 0.571 acft
Inflow hyds. =56 Contrib. drain. area = 7.790 ac
Existing Total Site
Qcts) Hyd. Na. 7 - 10 Year @ {(cfs)
28.00 28.00
/\
// \\
24.00 / \ 24.00
20.00 \ - 2000
// \\ \
16.00 / \\ \\ 16.00
\Y A
12,00 \\ \\ 12.00
he I\
8.00 \ 8.00
P \
\\ \\ \

4.00 "‘\ \Q‘ 4.00
0.00 0.00
0.0 0.0 0.1 0.1 0.1 02 0.2 0.3 03 0.3 0.4 04 04 0.5 0.5

Time {hrs)

wwnne Hyd No. 7

Hyd No. 5

— Hyd No. §
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Hydrograph Summary Report

Hydraflow Hydregraphs Extension for AutoCAD® Civit 30® 2011 by Autodesk, Inc. v8

Hyd. |Hydrograph Peak Tirme Time to Hyd. Inflow Maximum Total Hydrograph
No. type fiow Interval Peak volume hyd(s) slevation strge used Description
(origin) {cfs) {min) {min) {actt) {t facft}

1 Rational 32.91 t 15 0.680 —— ——— — Prop Area A

2 Rational %.740 1 15 0201 —m——— —— —— Prop Area A

3 Reservoir 7.833 1 20 0.657 1 1259.00 0.637 Fond 1

4 Compine 14.39 1 15 0880 2.3 — — Proposed Total Site

5 Rational 27.80 1 15 o574 — —— —_— Exizgt Area A

[} Rational 11.22 1 15 0.232 —_— - —_ Exist Area B

7 Combine 30.01 1 15 0.806 56 — — Exigting Total Site

Lampton.gpw Return Period: 100 Year Tuesday, Nov 22, 2011
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Hydraflow Hyirographs Extension for AutoCAD® Civil 308 2011 by Autodesk, Ing. v8

Tuesday, Mov 22, 2611

Hyd. No. 1
Prop Area A
Hydrograph type = Rational Peak discharge = 32N cfs
Storm frequency = 100 yrs Time to peak = 0.25 hrs
Time interval = 1 min Hyd. volume = 0.680 acft
Drainage area = 5880 ac Runoff coeff. = 0.76
Intensity = 7.365 inthr Tc by User = 15.00 min
IDF Curve = wichita.IDF Asc/Rec limb fact = 1M
Prop Area A
Qcfs) Hyd. No, 1 —- 100 Year Q(efs)
35.00 35.00
A
m, /N ___
30.00 /’ \\ 30.00
/
/ N\
) 4 )
25.00 // \\ 25.00
/ \\
‘\
20.00 20.00
N
- \
A - N
/ A
15.00 15.00
YA
4
s S S A N O A \,
10.00 / \\ 10.00
/ I DR . N
/ . AY
5.00 ,/ \\ 500
A i —
/ N\
/ AN
] § hY
0.00 0.00
0.0 0.0 0.1 0.1 01 02 0.2 02 02 03 0.3 04 0.4 0.4 0.5 05
Time (hrs)

Hyd No. 1
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Hydraflow Hydrographs Extension for AutoCAD® Civit 306 2011 by Autedesk, Inc. v8

Tuesday, Nov 22, 2011

Hyd. No. 2
Prop Area A
Hydrograph type = Rational Peak discharge = 9.740cfs
Storm frequency = 100 yrs Time to peak = 0.25hrs
Time interval = 1min Hyd. volume = (0.201 acft
Drainage area = 1.740 ac Runoff coeff. = 076
Intensity = 7.365 infhr Tc by User = 15.00 min
IDF Curve = wichita.IDF Asc/Rec limb fact = 1M
Prop Area A
Q(cfs) Hyd. No. 2 — 100 Year Q(cfs)
10.00 10.00
JA\
8.00 N 8.00
6.00 // \\ 6.00
/ N
4.00 / \ 4.00
2.00 // \\ 2.00
0.00 0.00
00 00 0.1 0.1 0.1 02 02 0.3 0.3 03 0.4 0.4 05 05

Hyd No. 2

Time {hrs)
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Hydrafiow Hydrographs Extension for AuteCAD® Civil 3D@ 2011 by Autodesk, Inc. v8 Tuesday, Nov 22, 2011
Hyd. No. 3

Pond 1

Hydrograph type = Reservoir Peak discharge = 7.833 cfs

Storm frequency = 100 yrs Time to peak = 050 hrs

Time interval = 1 min Hyd. volume = 0.667 acft

Inflow hyd. No. = 1-Prop Area A Max. Elevation = 1299.00 ft

Reservoir name = Pond 1 Max. Storage = 0.537 acft

Storage Indication method used.

Pond 1
Q (cfs) Hyd. No. 3 — 100 Year Q {cfs)
3500 35.00
30.00 10.00
25.00 - 25.00
20.00 20.00
15.00 4 T 15.00
10.00 10.00
5.00 \‘ 5.00
0.00 - — 0.00
0.0 1.0 2.0 3.0 4.0 5.0 8.0 7.0 3.0 9.0 100 11.0 12.0 130
Time (hrs)

wnn [y NoO. 3 = Hyd No. 1 [TTLITTL) Total storage used = 0.537 acft
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Hydraflow Hydregraphs Extension for AuteCAD® Civil 308 2011 by Autadesk, inc. v8 Tuesday, Nov 22, 2011

Hyd. No. 4

Proposed Total Site

Hydrograph type = Combine Peak discharge = 14.39 ¢cfs

Storm frequency = 100 yrs Time to peak = 025hrs

Time interval = 1min Hyd. volume = 0.880 acht

Inflow hyds. =23 Contrib, drain. area = 1740 ac

Proposed Total Site
Qcks) Hyd. No. 4 — 100 Year Q(ch)
15.00 15.00
12.00 \ 12.00
.00 9.00

6.00 \ 600

0.00 0.00

00 05 1.0 1.5 2.0 25 30 35 4.0 45 5.0 55 6.0
Time (hrs)

Hyd No. 2 — Hyd NO. 3

Hyd No. 4
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Hydraflow Hydrographs Extension for AutcCAD® Civil 208 2011 by Autodesk, Inc. v8

Tuesday, Nov 22, 2011

Hyd. No. 5
Exist Area A
Hydrograph type = Raticnal Peak discharge = 27.80 cfs
Storm frequency = 100 yrs Time to peak = 0.25 hrs
Time interval = 1 min Hyd. volume = 0.574 acft
Drainage area = 5550 ac Runoff coeff. = (.68
Intensity = 7.365in/hr Tec by User = 15.00 min
IDF Curve = wichita.lIDF Asc/Rec limb fact =11
Exist Area A
Q(cfs) Hyd. No. 5 — 100 Year Q(cfs}
28.00 /\ 28.00
24.00 // \\ 24.00
V \
20.00 // \\ 20.00
/ / \\
16.00 // \ 16.00
12.00 / 12.00
8.00 / \ 8.00
/ / \\
4.00 ,/ \ 4.00
/ \
0.00

00 0.0 01 0.1 0.1 0.2 02 02 0.3

Hyd No. 5

0.3 03 0.4

0.4 05 05

Time (hrs}
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Hydrafiow Hydrographs Exdension for AutoCAD® Civil 30® 2011 by Aulodesk, Inc. v8 Tuesday, Nov 22, 2011
Hyd. No. 6

Exist Area B

Hydrograph type = Rational Peak discharge = 11.22cfs

Storm frequency = 100 yrs Time to peak = 0.25 hrs

Time interval = 1 min Hyd. volume = 0.232 acft

Drainage area = 2240 ac Runoff coeff. = (.68

intensity = 7.365in/hr Te by User = 15.00 min

IDF Curve = wichita.IDF Asc/Rec limb fact = 1M

Exist Area B
Hyd. No. 6 — 100 Year Q (cfs)
12.00 12.00

10.00 // \\

/ 1000

Q (cfs)

6.00 6.00

4.00 / \ 4.00

2.00 \ 2.00
/ / N

0.00 0.00
0.0 0.0 0.1 01 01 0.z 0.2 0.2 03 03 03 0.4 0.4 04 0.5 05

Time (hrs)
i Hyd NO. &
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Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autdesk, Inc. vB Tussgay, Nov 22, 2011

Hyd. No. 7

Existing Total Site

Hydrograph type = Combine Peak discharge = 39.01cfs
Storm frequency = 100 yrs Time to peak = 0.25hrs
Time interval = 1min Hyd. volume = 0.806 acft
Inflow hyds. =56 Contrib. drain. area = 7790 ac
Existing Total Site
Qicts) Hyd. No. 7 — 100 Year Qicts)
40.00 40.00
FA

/ \
/

71N

30.00 / \ 30.00

i 20.00

20.00 / \ —\

i N \\ \ 10.00
PN A

\
\
/

/

s

0.00

01 0.2 0.2 0.2 03 0.3 03 0.4 0.4 0.4 05 05
Time (hrs)

w— Hyd NO. & Hyd No. &
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Lampton Brothers 2" Addition
DRAINAGE ANALYSIS
November 17, 2011

INTRODUCTION

This report contains supporting documentation and calculations for the proposed Lampton
Brothers 2™ Addition. The proposed site is a 7.29 acre site located in the SW % of Section
16 T27S R1E on Central just west of Washington Street. The area is currently developed as
a material storage facility and other industrial uses. The soil type located on site is Urban
Elandco complex in hydrologic group B. The site generally drains in two directions with
approximately 2.41 acres draining northwest to the Burlington Northern and Santa Fe
Railroad right of way while the remaining 4.88 acres drains south to an area inlet just north
of Central Avenue. No offsite tributary drain onto the proposed project site. The information
located on the attached FEMA FIRM 20173C0355E, effective date Feb. 2, 2007, indicates
the site is located in unshaded Zone X, defined as areas outside of the 0.2% floodplain.

DETENTION

Detention storage required to reduce the post development runoff to equal or less than
existing condition peak runoffs. The detention pond is located at the south eastern portion of
the plat and will outlet into the existing storm sewer system located in Central. The pre and
post-development runoff for each of the design storms are listed in the tables below.

TC Q2 Q5 | Q10 | Q100

Area
Existing (ac.) | (min.) | C2 C5 ] C10 | C100 | (cfs) | (cfs) | (cfs) (cfs)
Area A 4.88 15 053 054 059 | 068 145 [ 17.2 | 197 | 278
Area B 2.41 15 053 {054 | 059 | 0.68 59 6.9 8.0 11.2
Site Total 7.29 - - - - - 204 | 241 | 27.7 | 38.0
TC Q2 Q5 | Q10 | Q100

Area
Proposed {ac.) | (min.) | C2 c5 | c10 | €100 | {(cfs) | (cfs) | (cfs) (cfs)
Area A 5.55 15 069 |070| 0.73 0.76 172 [ 203 | 233 | 329

AreaB 1.74 15 069 [070] 073 | 0.76 5.1 6.0 6.9 9.7

Site Total 7.29 - - - - - 6.8 85 | 100 14.4

CHANNEL PROTECTION AND WATER QUALITY VOLUMES

Channel protection volume will not be required for the site since it drains into an enclosed
storm sewer system in Central Avenue. This pond will aiso provide the water quality volume
required for the site. The calculations to determine the water quality volume are as follows;



Water Quality Volume

Eq. 4-26 R, =R, U + RygD + Ryil = 0.00*0.05 + 0.29*0.25 + (0.45*0.3+0.26)*0.75 = 0.387

Eq. 4-24 WQ, = PR, A/12=(1.2*0.387*7.29)/12 = 0.27 ac.-ft.

The detention pond will drain dry when not in operation. Water quality treatment will also
be provided in the pond. A weir structure will detain the water quality volume up to
elevation 1298.10, while the release is controlled by a V-notch in the weir. The detention
function of the pond will be controlled by a 15” RCP connecting to the existing area inlet.
The pond stage and contour area is shown in the table below;

Stage Area (ac.)
1296.65 0
1297 0.11
1298 0.30
1299 0.37

INTERNAL DRAINAGE

The internal drainage system shall utilize grassed swales and storm sewer to direct the runoff
to the proposed wet pond. The particular details of the internal drainage system will have to
be determined as the site is developed and a final layout is available.



PLAT




AERIAL



DETENTION POND



FEMA FIRM



USGS MAP
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EXISTING CONDITIONS | CPENNG W70 STRUCTURLS
Total Site Area: 7.29 ¢c. FLEVA TIOW
impervious Area: 3.30)ac. aLoen orxe A v055)
1 I t rgrg
FROPOSED CONDITIONS.
Jotal Site Area: 7.29 gc.
Impervious Area: 5.17 oc.
I
|
SO TYPE: URBAN ELANDCO COMPLEX
HYORALOGIC GROUFP: B
C=FACTOR '
= S—w 10w 00—
GRAVEL AREAS 024 026 0% 048
PAVEMENT AREAS 087 088 030 093
WEIGHTED C=-FACTOR
EXISTING 053 054 059 068
PROPOSED 069 070 073 arz
COND SUMMARY .
STAGE  AREA (SF) O peok inflow=329 cfs
1296.65 I3 Gy poak outflow=7.5 cfs
1297.00 4507 100—r W5 Eev=12989
12598.00 11,765
1299.00 16202
EXISTNG ,
AREA I 2=y G 10w 100
AREA A 488 15 45 172 187 27.8
AREA B 247 15 58 &% a0 .2
TOTAL SITE 729 —— 204 241 277 J90
PROPOSED
AREA K 2w =y 0=y 100-y
AREA A ‘m.mm 15 17 203 233 J2g =
AREA B 174 15 51 60 6.9 87
JOoTAL SITE 729 —— 68 &5 100 14.4
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Fy , d ELEVATION = 1301.80 (NAVDSS)
24
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AREA A , WEST OF THE CENTERLINE OF WASHINGTON, ELEVARON = 1299.20
4.88 AC. | v (NAVDES)
v o | | BENCH MARK: CHISELED SQUARE ON TOP AND IN THE CENTER OF (
. INLET, 33" NORTH OF THE CENTERLINE OF CENTRAL AND J78° WEST
1 THE CENTERUNE OF WASHINGTON, ACROSS FROW BUILDING 827 E.
) ) | CENTRAL, ELEVATION = 1299.02 (NAVDS8)
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EXISTING CONDITIONS | T e
Total Site Area: 7.29 oc. AOVATION
Impervious Area: 3.30 _Qn auooe Lorio Az

” H H 1ioLe
EROPOSED CONDITIONS
Tolal Site Area: 7.29 oc.
Impervious Area: 517 _Q....
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SOIL TYPE: URBAN ELANDCO COMPLEX
HYDROLOGIC GROUP: B,
CAFACTOR ,

e S= 10-ur 100-w
GRAVEL AREAS 024 026 033 048
PAVEMENT AREAS 087 088 0890 (93
WEIGHTED C-FACTOR
EXISTING 053 054 059 068
PROPOSED 069 670 073 07
POND_SUMMARY
STAGE  AREA (SF) Qo peOk inflow=32.9 cfs
1296.65 a Qo poak outfow=75 cfs
1297.00 4807 100y WS, Elev.=1298.9
129800 11765
1299.00 16202
EXISTING
AREA 1€ 2= S Iy 100-n
AREA A 488 15 145 172 197 278
AREA B 241 15 59 69 &0 112
TOTAL SITE 729 —— 204 241 277 390
PROPOSED
AREA ¢ 2oy S—w 10-w (00—

AREA A 555 I5 172 203 233 329
AREA 8 174 15 51 60 &9 97
TOTAL SITE 7.2 —— 68 A5 100 144
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BENCH MARK: CHISELED "+ °CUT IN CONCRETE ON THE NORTH LINE
LOT 1, BLOCK 1, LAMPTON BROTHERS ADDITION

= 1301.80 (NAVDSS)

BENCH MARK: CHISELED SQUARE ON THE TOP OF CURE ON THE M(
SIOE OF THE DRIVE ENTRANCE, 18’ EAST OF THE SOUTHEAST CORM
BUILDING #5601, 503" NORTH OF THE CENTERLINE OF CENTRAL AND
KEST OF THE CENTERLINE OF WASHINGTON, ELEVATION = 1298.20

| BENCH MARK: CHISELED SGUARE ON TOP AND IV THE CENTER OF i
INLET, 33° NORTH OF THE CENTERLINE OF CENTRAL AND 378 WEST
THE CENTERLINE OF WASHINGTON, ACROSS FROM BUILDING #827 E.
! CENTRAL, ELEVATION = 1299.02 (NAVDSS)
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