1,35

&,

R

PR A
o STy
s T

S P ; CatL
Srad Ao, W R
o, RTINS R

Kot 625

Y

o

X

TEER
IR %

R ¥is




\

Drainage Report for Northeast Elementary School Addition
Wichita, Kansas

Location

The subject property lies in the Northeast corner of the Sec. 1, Township 27 South,
Range 1 East. The property abuts 29" Street North on the North and Woodlawn
Ave. on the East. The property to the West is developed as single family
residences. The property to the South is currently undeveloped. The total site area
is approximately 53 acres.

Soils

According to the NRCS (SCS) Sedgwick County Soil Survey, the majority of the
drainage watershed soil is Farnum Loam, with 1-3 percent slopes and a
Hydrological Soil Group (HSG) of “B”.  The southwest comer of the site is Rosehill
Silty Clay, with 1-3 percent slopes and a HSG of “D.” The far northwest corner of
the site is Tabler silty clay loam and a HSG of “D.” See Appendix A for soil survey
map.

Pre-developed Conditions

Current Development
The property is currently undeveloped and is used for agriculture.

Current Landform and Slope
The slopes in the area range between 1-3%. Elevations vary from 194 ft in the
southeast corner to 174 ft in the southwest corner.

Current Drainage Conditions

No portion of the site is included in a regulatory floodplain. A copy of the effective
FEMA map (FIRM Panel 15, Wichita, Kansas May 15, 1986) is attached as
Appendix B.

Current Runoff Characteristics

No runoff enters the site from surrounding areas. A high point is located in the
southeast area of the site with all surrounding ground draining away from this point.
The site is divided into four drainage areas. See Appendix D for drainage and utility
map. Drainage area "A" comprises approximately the west half of the property and
drains into a ditch that flows south along the westermn edge of the site. Drainage
area “B” covers the southeast corner of the property and drains south onto
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undeveloped land. Drainage aréa “C” is approximately the eastern 150 ft of the
property and drains to the east and north onto Woodlawn Ave. Drainage area “D”
comprises the north and central sections of the site and drains to the north onto
29" Street North.

The rational method was used to calculate current runoff through the site. Runoff
coefficients ranged from 0.16 to 0.40 based on soil type and impervious area. Time
of concentration values were calculated using the FAA method. Values ranged
from 15-52 minutes.

Table 1 shows the flow rates for 2, 5, 10, and 100 year events before development.
The table displays the four drainage areas and the total for the entire site. See
Appendix E for detailed calculations.

Table 1: Pre-development runoff.

Drainage Area | 2-year (cfs) | 5-year (cfs) | 10-year (cfs) | 100-year (cfs)
A 8.53 12.71 19.84 47.89
B 2.64 3.70 591 14.24
C 2.77 3.73 5.87 13.47
D - 6.30 8.93 14.65 35.93
TOTAL 20.25 29.07 46.26 111.53

Post-developed Conditions

Proposed Development
The property will be developed as Northeast Elementary School. In addition to the
building, parking lots, ball fields, and walkways will be added.

Proposed Lano’form and Slope

The proposed development will affect the overall landform slope and basic
drainage patterns on the property. Slopes around the building will decrease, with
the northern half of the site continuing to range from 1-3%. Slopes in the
developed areas will range from 0.5-3%.

Proposed Runoff Characteristics

Current runoff characteristics will be affected by the proposed development The

majority of the school and parking will be in drainage area “A." This area will
continue to drain to the west, but the runoff will increase significantly. The runoff in

all the areas will increase due to the development but the most significant increase

will be in drainage area "A.” The northern half of the site will continue to drain north

and drainage area “C” will continue to drain to the east.
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Table 2 shows the 2, 5, 10, and 100 year post-development runoff values. The time
of concentrations decreased slightly with a range of 15-49 minutes. The runoff
coefficients increased significantly due to an increase in impervious area. They
ranged from 0.16 to 0.66. See Appendix E for detailed calculations.

Table 2: Post-development runoff.

Drainage Area | 2-year (cfs) | 5-year (cfs) | 10-year (cfs) | 100-year (cfs)
A 20.80 29.81 44.82 104.24
B 6.55 8.33 11.44 21.92
C 2.77 3.73 5.87 13.47
D 9.17 12.50 19.07 42.54
TOTAL 39.29 54.38 81.20 182.16

A detention pond was sized and located in the southwest corner of the site, within
area “A”". The pond was modeled using the Hydraflow Hydrograph software by
Intellisolve. The outlet structure modeled was a 3’ rectangular weir. The resulting

flows are shown in Table 3. See Appendix F for detailed output.

Table 3: Post-development runoff w/ Detention Pond

Drainage Area | 2-year (cfs) | 5-year (cfs) | 10-year (cfs) | 100-year (cfs)
A 7.21 10.74 15.78 31.76
B 6.55 8.33 11.44 21.92
C 2.77 3.73 5.87 13.47
D 9.17 12.50 19.07 42.54
TOTAL 25.7 35.3 52.16 109.69

The detention provided by the pond as shown on the drainage and utility plan is
adequate to reduce the additional runoff produced by the development to below
current runoff peak flows for area “"A”. The detention pond as shown is a
preliminary concept. Adequate detention could possibly be built into proposed
athletic fields or playground areas. This should be determined at the time of site
design. Slight increases in the flows from drainage areas “B” and “D” will occur
with the development. Based on preliminary site plan information, a portion of
areas “B” and "D” will likely drain into the proposed detention pond, reducing the
proposed flows to the existing peak flows. As shown in Table 3, the total proposed
peak flows with detention will be less than the existing flows.

Summary

The site is approximately 53 acres of land on the southwest corner of 29" Street
North and Woodlawn Avenue. The property is currently undeveloped with slopes
ranging from 1-3%.  An elementary school is proposed for the site. This will
increase the amount of runoff for all rainfall events. A proposed detention facility in
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the southwest corner of the site will reduce proposed peak flows to less than the
existing flows. The detention facility design and drainage areas should be reviewed
at the time of site development to insure that the peak flows are reduced to less
than or equal to the existing flows.



Appendix A
Soil Survey
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Appendix C
Quadrangle
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Appendix D

Drainage and Utility Plan
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DRAINAGE ANALYSIS SUMMARY

NE Elementary
ArealD Area Accum.Area C2 C5 C10 C100 Elev Elev Flow Tc2 qo,m Tc10 Tc100 12 15 10 100 [ .Om .. Q5 Q10 Q100
ac ac Max Min Length min min min min in/hr inthr in/hr inthr | cfs .1 cfs cfs cfs
Before Development
A 19.92 0.17 0.20 0.26 0.40 194.00 174.00 75000 33 32 30 25 252 319 383 6.01|8.53 {12.71119.84|47.89
B 7.01 0.16 0.18 0.24 0.37 194.00 187.00 570.00 38 37 35 29 235 293 351 549|264 |3.70 | 591 | 14.24
C 4,94 0.16 0.18 0.24 0.37 192.00 188.00 200.00 19 19 17 15 351 420 495 737 (277 13.73 |5.87 | 13.47
D  20.84 0.16 0.18 0.24 037 194.00 177.00 120000 52 51 48 41 1.89 238 293 466 [6.30 | 8.93 |14.65]| 35.93
Total 52.71 20.25129.07 {46.26 |111.53
|After Development .
A Ho..em 0.36 0.41 0.50 0.66 194.00 174.00 750.00 26 25 21 16 290 3.65 450 7.37 |20.80 (29.81 {44.82 | 96.89
B 7.01 0.35 0.36 0.41 0.51 194.00 187.00 570.00 30 30 28 24 267 330 398 6.13 |6.55 | 833 [11.44|21.92
C 4.94 0.16 0.18 0.24 037 192.00 188.00 20000 19 19 17 15 351 420 495 737|277 13.73 |5.87 |13.47
D 20.84 0.22 0.24 0.30 042 194.00 177.00 120000 49 48 44 38 200 250 3.05 486 |9.17 ‘_M..mo 19.07 | 42.54
Total 52.71 39.29 |54.38 |81.20 (174.82
k:\'wp\project\2001\01160\NE Elementary Drainage lof1 Mid-Kansas Engineering Consultants, Inc.

(o OO 3 1O OO OO OO oo oo 4o 4, .o 4«4 s
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Appendix F

Hydraflow Hydrographs Output
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Hydrograph Report

Page 1

Hyd. No. 1
Area A - 2-Year Storm

Hydrograph type
Storm frequency

Drainage area

Intensity

IDF Curve

= Rational

2yrs
19.9 ac
2.903 in/hr

Sedgwick County.IDF

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Runoff coeff.
Time of conc. (Tc¢)
Asc/Rec limb fact

20.82 cfs
1 min

= 0.36

26 min
1/1

Hydrograph Discharge Table

Time -- Outflow

(hrs

0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
042
0.43
0.45
047
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65

cfs)

4.80
5.61
6.41
7.21
8.01
8.81
9.61
10.41
11.21
12.01
12.81
13.61
14.41
15.21
16.01
16.82
17.62
18.42
19.22
20.02
20.82
20.02
19.22
18.42
17.62
16.82
16.01
15.21
14.41
13.61
12.81
12.01
11.21
10.41

<<

Time -- Outflow
cfs)

(hrs

0.67
0.68
0.70
0.72
0.73
0.75
0.77

...End

9.61
8.81
8.01
7.21
6.41
5.61
4.80

Hydrograph Volume = 0.746 acft
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Hydrograph Report

Page 1

Hyd. No. 2

Detention Pond Routing

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

= Reservoir
2yrs

1

176.80 ft

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Reservoir name
Max. Storage

= 7.21cfs

1 min

Detention concept

1.130 acft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation CivA
(hrs) cfs ft cfs
0.32 15.21 176.29 -
0.33 16.01 176.32 ————-
0.35 16.82 176.35 e
0.37 17.62 176.38 -
0.38 18.42 17641 -
0.40 19.22 17645 -
042 20.02 176.48 -——--
043 20.82<< 17652 -
045 20.02 17655 -
0.47 19.22 176.58  --—--
0.48 18.42 17661 -—-
0.50 17.62 176.64 -
0.52 16.82 176.67 ——
0.53 16.01 17669 -
0.55 15.21 176.71 ————
0.57 14.41 176.73 —
0.58 13.61 176.75  —-
0.60 12.81 176.76 -
0.62 12.01 176.77 ——
0.63 11.21 176.78 -
0.65 10.41 176.79 -
067 961 176.80 -
0.68 8.81 17680 —-
0.70 8.01 176.80 -
072 7.21 176.80 << —nmm
0.73 6.41 17680 -
0.75 5.61 176.80 -
0.77 480 176.80 -
0.78 4.00 176.79  —
0.80 3.20 176.78 ———
0.82 2.40 176.78 -
0.83 1.60 176.77 -
085 0.80 176.75 -
0.87 0.00 176.74  ——-
0.88 0.00 176.73 -
0.90 0.00 176.717 -
0.92 0.00 176.70 -
0.93 0.00 17669 -

CvC CivD WrA

cfs

cfs

Outflow hydrograph volume = 0.746 acft

cfs

1.56
1.80
2.07
2.36
2.66
3.00
3.35
3.73
412
4.48
4.82
5.16
5.46
5.74
5.99
6.23
6.44
6.63
6.78
6.91
7.02
7.10
7.16

WrD Exfil
cfs cfs

cfs

1.56
1.80
2.07
2.36
2.66
3.00
3.35
3.73
412
4.48
4.82
5.16
5.46
574
5.99
6.23
6.44
6.63
6.78
6.91
7.02
7.10
7.16
7.19
7.21
7.19
7.16
7.11
7.03
6.94
6.83
6.70
6.55
6.38
6.21
6.04
5.88
573

Outflow

<<

Continues on next page...
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Detention Pond Routing : Page 2
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB ClvC ClvD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.95 0.00 176.68 - —— e SR - J O U - 5.58
097 0.00 176.67 - e e e 544 e - e 5.44
098 0.00 176.65 e —— 531 S 5.31
1.00 0.00 176.64 - —— e — 5147  -——-- —— e ——— . 517
1.02 0.00 176.63 e mmmee e eeeen 504  ccom e oeeee memen 504
1.03 0.00 176.62 - - —— e 491 e e S 4.91
1.05 0.00 176.61 T 479 e e e e 479
1.07 0.00 176.60 - S — e 467 - ——- — S 467
1.08 0.00 176.59 T S 3 -1 R — — 456
1.10 0.00 176.58 - - - e AA5 et een e —— 445
112 0.00 176.57  —— Y 1< 1 S 4.35
113 0.00 176.56  ——  amm e — 425  -mem- —_— —— —— 4.25
1.15 0.00 176.56  -—— = - —— 4145 e e e e 415
1.17  0.00 176.55 - e 405 - e e — 4.05
1.18 0.00 176.54 - T 396 - e e e 3.96
120 0.00 176.53 U I - T A 3.87
122 0.00 176.52 e —— —— —— 378 - S — 3.78
123 0.00 176.51 e e e 1 I 1< [ — —— e 3.69
125 0.00 176.51 e e e 360 - —— e 3.60
1.27  0.00 176.50 - e e e 352 - S 3.52
1.28 0.00 176.49 e e e S O X SN E— S 3.45
1.30 0.00 176.48 —— e e e 338 - e e 3.38
1.32  0.00 17648  —— - - e 330 - e e e 3.30
1.33 0.00 176.47 e 323 e e e 3.23
135 0.00 176.46 ——— e - —— 347 e e — e 3.17
1.37 0.00 176.46 — e e e 310 - —— e e 3.10
1.38  0.00 17645 - —— - e 304 e e e — 3.04
1.40 0.00 176.44 - e 297 e e ——- 297
142 0.00 17644 - T 291 - SN 2.91
143 0.00 176.43 — —— —— — 285 @ — ——- 285
145 0.00 176.43 om0 e eem e 279 e e e e 2.79
147  0.00 176.42 — - R 273 — . 273
1.48 0.00 176.41 —— e — 267 S — 267
1.50 0.00 17641 — —— ——- . o . R— . 262
152 0.00 17640 - e — e 256  cemm eemem e e 256
1.53 0.00 17640 - p——— e e 251 e e e e 2.51
1.55 0.00 176.39 - S 246 - - —— e 2.46
1.57  0.00 176.39 - e e 242 e e e 242
1.58 0.00 176.38 - e 237 e e e e 2.37
160 0.00 176.38 e e e e 233 ceem e e e 233
162 0.00 176.37 = e e 228 - S — 228
1.63 0.00 176.37 = e e e 224 e e e 2.24
165 0.00 176.36 - e e - 220 - S 220
1.67 0.00 176.36 - - ——— 216 - S 216
168 0.00 176.35 e e e e 212 e e e e 212
170  0.00 176.35 - e - 208 - e emeem e 2.08
1.72 0.00 176.35 o= eeem e e 204 e —— e S 2 04
1.73 0.00 176.34 s e e e 200 o= meeem e e 200 .
175 0.00 176.34 e e e e £ e Z U — 1.97
1.77  0.00 17633 - e e e 193 —ees e e 1.93

178 0.00 176.33  ccm e e e 189 oo e e 1.89

Continues on next page...
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Detention Pond Routing

Hydrograph Discharge Table

Time
(hrs)

B S G N W e e e e I

O © {0 © 00 00 0O 0 ®
TWNSBNTWXNDS

-
O ©
o~

2.00
2.02
2.03

...End

Inflow Elevation

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ft

176.32
176.32
176.32
176.31
176.31
176.31
176.30
176.30
176.30
176.29
176.29
176.29
176.28
176.28
176.28

CivA

cfs

CivD WrA WrB

cfs

cfs

B e . T R N PSS N NS NENUR N MRS NS S
PROQUUIODOIDDNNN®®

DR WAXLWAHOWHAOND

cfs

WrD
cfs

Page 3

Exfil
cfs

e I T T T T Y NP NPUGL N W W WU N N, 3

Outflow

cfs

PROOUNODDNNN DD
DX WSRO WDRORD
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Reservoir Report

Page 1

. . Hydrafl i
Reservoir No. 1 - Detention concept 1 ydraflow Hydrographs by Intefisolve

Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 175.00 25,461 0.000 0.000

1.00 : 176.00 27,385 0.607 ’ 0.607

2.00 177.00 29,365 0.651 i 1.258

3.00 178.00 31,401 0.697 1.955

4.00 179.00 33,495 0.745 2.700
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] [D]

Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 3.00 0.00 0.00 0.00
Span in =00 0.0 0.0 0.0 Crest EI. ft = 176.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 0.00 0.00 0.00
Invert El. ft = 0.00 0.00 0.00 0.00 Weir Type = Rect — - -
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .,013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00
Multi-Stage = n/a No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage  Elevation CivA CivB CivC CivD Wr A WrB wrC WrD Exfil Total

ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 175.00 -— — - — 0.00 - - - - 0.00
1.00 0.607 176.00 - - - — 0.00 - - - - 0.00
2.00 1.258 177.00 - - - -— 9.99 - - -- --- 9.99
3.00 1.955 178.00 -— -— -— - 28.26 -— - -— - 28.26

4.00 2.700 179.00 - - - - 51.91 - - - -— 51.91
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Hydrograph Report

Page 1

Hyd. No. 1
Area A - 5-Year Storm

Hydrograph type
Storm frequency
Drainage area

Intensity

IDF Curve

Rational
5yrs
199 ac

= 3.570 in/hr

Sedgwick County.IDF

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Runoff coeff.

Time of conc. (Tc)
Asc/Rec limb fact -

Imw iuwn

29.16 cfs
1 min
0.41

25 min
1M

Hydrograph Discharge Table

Time -- Outflow

(hrs

0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63

cfs)

5.83
7.00
8.16
9.33

10.50

11.66
12.83
14.00
156.16
16.33
17.49
18.66
19.83
20.99
22.16
23.33
24.49
25.66
26.82
27.99
29.16
27.99
26.82
25.66
24.49
23.33
22.16
20.99
19.83
18.66
17.49
16.33
15.16
14.00

<<

Time -- Outflow

(hrs

0.65
0.67
0.68
0.70
0.72
0.73

...End

cfs)

12.83
11.66
10.50
9.33
8.16
7.00

Hydrograph Volume = 1.004 acft
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Hydrograph Report

Page 1

Hyd. No. 2
Detention Pond Routing

Hydrograph type = Reservoir
Storm frequency = 5yrs
Inflow hyd. No. =1

Max. Elevation = 177.05 ft

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Reservoir name
Max. Storage

= 10.74 cfs

1 min

Detention concept
1.292 acft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation CivA

(hrs) cfs ft cfs
0.30 20.99 176.38 ———-
0.32 2216 176.42 ———-
0.33 2333 17646 -——-
0.35 2449 176.50 —
0.37 2566 176.55  ——
038 26.82 17659 -
040 27.99 176.64  ——
042 2916<< 17669  --—-
043 2799 176.74 S
045 2682 176.78 -
047 2566 176.82 —
048 2449 176.86 -
0.50 23.33 176.89 -
052 2216 176.92 -
0.53 20.99 176.95 ——
055 1983 176.97  —-
0.57 18.66 176.99 —
0.58 1749 177.01  ——
0.60 16.33 17702 —-
062 15.16 177.03 -

0.63 14.00 177.04 —
065 12.83 177.05 e

067 1166 177.05 -
0.68 10.50 177.05 << -
0.70 933 177.05 -
0.72 8.16 177.04  —-
0.73 7.00 177.04 -
0.75 583 17703 -
0.77 467 17702
0.78 3.50 17701 -
0.80 233 17699 -
082 117 176.98 -
0.83 0.00 176.96 —-
0.85 0.00 176.94  -—-
0.87 0.00 17692  —-
0.88 0.00 17690  —-
0.90 0.00 176.88 -
0.92 0.00 17687 -

CivD WrA

cfs cfs

232 -
269 ——

Outflow hydrograph volume = 1.004 acft

WrC WrD Exfil

cfs

cfs

cfs

Outflow

cfs

2.32
2.69
3.1
3.55
4.05
457
5.14
573
6.34
6.91
7.45
7.96
8.42
8.85
9.23
9.57
9.87
10.11
10.32
10.48
10.60
10.69
10.73
10.74 <<
10.72
10.66
10.57
10.44
10.29
10.10
9.89
9.64
9.36
9.08
8.80
8.54
8.29
8.05

Continues on next page...
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Detention Pond Routing

Hydrograph Discharge Table

Time
(hrs)

0.93
0.95
0.97

0.98 .

1.00
1.02
1.03
1.05
1.07
1.08

- 1.10

1.12
1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27

1.28 -

1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43
1.45
1.47
1.48
1.50
1.52
1.53
1.55
1.57
1.58
1.60
1.62
1.63
1.65
1.67
1.68
1.70
1.72
1.73
1.75
1.77

Inflow ' Elevation

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ft

176.85
176.83
176.82
176.80
176.79
176.77
176.76
176.74
176.73
176.72
176.70
176.69
176.68
176.67
176.66
176.65
176.64
176.62
176.61
176.60
176.59
176.58
176.58
176.57
176.56
176.55
176.54
176.53
176.52
176.52
176.51
176.50
176.49
176.49
176.48
176.47
176.47
176.46
176.45
176.45
176.44
176.43
176.43
176.42
176.42
176.41
176.40
176.40
176.39
176.39
176.38

CivA

cfs

Page 2

ClvD WrA WrB WrC WrD Exfil Outflow

cfs

cfs cfs cfs cfs cfs cfs

782 - B — 7.82
759 e - —— —— 7.59
738 e e - 7.38
7146  ——— - mm e 7.16
6.97 - e e e 6.97
6.78  -—- ————— mmeen 6.78
6.60  -—-- — e — 6.60
6.42 - eeee- —— ——— 6.42
6.24 - — ——— 6.24
6.07 —— — —— 6.07
591 e e e 591
576  -—— S 576
561 - e e e 5.61
547 e e e 547
533 e e —— 5.33
520 - - B 5.20
507 - e e — 507
494 - — e 404
481  em emee- e 4.81
469  -——- N 4.69
458 - e e 458
4.47 - — ———emmen 4.47
437 e e eeee- 4.37
427 - — e - 4.27
417 e e — e 417
407 - e e e 4.07
398 —— e e - 3.98
389 - N 3.89
380 - — e 3.80
3.71 R ————— e 3.71
362 - N ——— 3.62
354 - e e ——— 3.54
346 - e mmeem emeee 3.46
339 - e e en 3.39
3.32 - e — 3.32
325 e e e e 3.25
318 - e 3.18
341 e e e e 31
305 - e e eeeen 3.05
298 - R 2.98
292 e e emeee 2.92
286 e e e 2.86
280 e eemem e 2.80
274 e e e 2.74
268 o e e e 2.68
263 e e e e 2.63
257 e e e e 2.57
252 e e e e 252
247 e e e e 2.47
243 s e e S 243
238 m e e e 2.38

Continues on next page...
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Detention Pond Routing

Hydrograph Discharge Table

Time
(brs)

Inflow Elevation

cfs

0.00
0.00
0.00
0.00
0.00

ft

176.38
176.37
176.37
176.36
176.36

CivA

cfs

CivC CivD WrA

cfs

cfs

cfs

2.34
2.29
2.25
2.21
247

Page 3

Exfil
cfs

Outflow

cfs

2.34
2.29
225
2.21
217
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Reservoir Report

Page 1

Reservoir No. 1 - Detention concept 1

Pond Data

Hydraflow Hydrographs by Intelisolve

Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 175.00 25,461 0.000 0.000
1.00 176.00 27,385 0.607 0.607
2.00 177.00 29,365 0.651 1.258
3.00 178.00 31,401 0.697 1.955
4.00 179.00 33,495 0.745 2.700
Culvert / Orifice Structures Weir Structures
[A] [B] [C] (D] [A] [B] [C] D]
Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 3.00 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 Crest EIL ft = 176.00 0.00 0.00 0.00
No. Barrels =0 0 ‘ 0 0 Weir Coeff. = 3.33 0.00 0.00 0.00
Invert EI. ft = 0.00 0.00 0.00 0.00 Weir Type = Rect --- - —
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00
Multi-Stage = n/a No No No Exfiltration Rate = 0.00 in/hr/sqgft Tailwater Elev. = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage  Elevation CivA CivB CivC CivD Wr A wrB wrC WrD Exfil Total
ft acft fit cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 175.00 - - -— - 0.00 — - - - 0.00
1.00 0.607 176.00 -— -— - - 0.00 — - — - 0.00
2.00 1.258 177.00 -— - -— - 9.99 — - -— — 9.99
3.00 1.955 178.00 -— -— - - 28.26 -— - - - 28.26
4.00 2.700 179.00 - - - -— 51.91 — - — - 51.91
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Hydrograph Report

Page 1

Hydraﬂow Hydrographs by Intelisolve

Hyd. No. 1

Area A - 10-Year Storm

Hydrograph type = Rational Peak discharge = 44.78 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area = 19.9 ac Runoff coeff. = 0.5
Intensity = 4.496 in/hr Time of conc. (Tc) = 21 min
IDF Curve = Sedgwick County.IDF Asc/Rec limb fact = 1/1

Hydrograph Volume = 1.295 acft
Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.08 10.66
0.10 12.79
0.12 14.93
0.13 17.06
0.15 19.19
0.17 21.32
0.18 23.45
0.20 25.59
0.22 27.72
0.23 29.85
0.25 31.98
0.27 34.11
0.28 36.25
0.30 38.38
0.32 40.51
0.33 42.64
0.35 44.78 <<
0.37 42.64
0.38 40.51
0.40 38.38
0.42 36.25
0.43 34.11
0.45 31.98
0.47 29.85
0.48 27.72
0.50 25.59
0.52 2345
0.53 21.32
0.55 19.19
057 17.06
0.58 14.93
0.60 12.79
062 . 1066
...End
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Hydrograph Report

Page 1

Hyd. No. 2
Detention Pond Routing

Hydrograph type = Reservoir
Storm frequency = 10 yrs
Inflow hyd. No. 1

Max. Elevation 177.36 ft

Hydraflow Hydrographs by Intelisolve

Peak discharge

Time interval

Reservoir name

Max. Storage

15.78 cfs

1 min

Detention concept
1.506 acft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation CivA

(hrs) cfs ft cfs
025 3198 176.48  -—-
0.27 3411 17654  —-
0.28 36.25 176.61  —-
0.30 38.38 176.67 -
0.32 40.51 176.75 -
033 4264 17682 -
0.35 4478<< 17689 -
0.37 4264 176.97 -—-
0.38  40.51 177.03  ——
040 38.38 177.09 -
042 36.25 177.14 —

0.43 341 177.18 e
045 3198 17722 -
0.47 29.85 177.26 -——--

048 27.72 177.29 e
0.50 2559 17731 -
0.52 2345 177.33 —
053 2132 17734 —
0.55 19.19 17735 -
0.57 17.06 177.36 ——
0.58 14.93 177.36 << ——--
0.60 12.79 17735  ——
0.62 10.66 177.34 -
0.63 8.53 17733 -
0.65 640 17732 -
0.67 4.26 177.30 -
068 213 17728 -
0.70 0.00 17725 -
0.72  0.00 17722 ——
0.73 0.00 17720 -
0.75 0.00 1wvrar
0.77 0.00 177145 -
0.78 0.00 177142 —-
0.80 0.00 177.10
0.82 0.00 17708
0.83 0.00 17706 -
0.85 0.00 177.03 -
0.87 0.00 177.01 -

CivD WrA

cfs

cfs

3.33
3.99
4.73
5.55
6.44
7.41
8.45
9.52
10.49
11.35
12.16
12.87
13.52
14.09
14.56
14.96
15.29
15.53
15.69
15.77
15.78
15.71
15.58
15.37
15.11

N

Outflow hydrograph volume = 1.295 acft

WrC WrD
cfs cfs

Continues on next page...

Exfil
cfs

cfs

3.33
3.99
4.73
5.55
6.44
7.41
8.45
9.52
10.49
11.35
12.16
12.87
13.52
14.09
14.56

"14.96

15.29
156.53
15.69
15.77
15.78
15.71
15.58
16.37
15.11
14.78
14.40
13.97
13.51
13.08
12.67
12.27
11.89
11.52
1117
10.84
10.52
10.20

Outflow

<<
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Detention Pond Routing

Hydrograph Discharge Table

Time-
(hrs)

0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
112
1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27
1.28
1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43
1.45
1.47
1.48
1.50
1.52
1.53
1.55
1.57
1.58
1.60
1.62

...End

Inflow Elevation

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ft

176.99
176.97
176.95
176.93
176.91
176.90
176.88
176.86
176.85
176.83
176.81
176.80
176.78
176.77
176.75
176.74
176.73
176.71
176.70
176.69
176.68
176.67
176.65
176.64
176.63
176.62
176.61
176.60
176.59
176.58
176.57
176.56
176.56
176.55
176.54
176.53
176.52
176.51
176.51
176.50
176.49
176.48
176.48
176.47
176.46

CivA

cfs

CivC
cfs

Wr A
cfs

9.89
9.59
9.30
9.02
8.75
8.48
8.24
8.00
7.77
7.55
7.33
712
6.93
6.74
6.56
6.38
6.21
6.04
5.88
573
5.58
5.44
5.30
517
5.04
4.91
479
4.67
4.56
4.45
4.35
4.25
4.15
4.05
3.96
3.87
3.78
3.69
3.60
3.52
3.45
3.37
3.30
3.23
3.17

Page 2

Exfil
cfs

Outflow

cfs

9.89
9.59
9.30
9.02
8.75
8.48
8.24
8.00
7.77
7.55
7.33
712
6.93
6.74
6.56
6.38
6.21
6.04
5.88
573
5.58
5.44
5.30
5.17
5.04
4.91
479 -
4.67
4.56
4.45
4.35
4.25
4.15
4.05
3.96
3.87
3.78
3.69
3.60
3.52
3.45
3.37
3.30
3.23
3.17



Reservoir Report

Page 1

Hydraflow Hydrograpﬁs by Intelisolve
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Reservoir No. 1 - Detention concept 1
Pond Data

- Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 175.00 25,461 © 0.000 0.000

1.00 176.00 27,385 0.607 0.607

2.00 177.00 29,365 0.651 1.258

3.00 178.00 31,401 0.697 1.955

4.00 179.00 33,495 0.745 2.700
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [A] [B] [C] D]

Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 3.00 0.00 0.00 0.00
Spanin = 0.0 0.0 0.0 0.0 Crest El ft = 176.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 0.00 . 0.00 0.00
Invert EL ft = 0.00 0.00 0.00 0.00 Weir Type = Rect — - -
Length ft = 0.0 0.0 0.0 0.0 Muiti-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00
Multi-Stage = n/a No No No Exfiltration Rate = 0.00 in/hr/sgft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC CivD WrA WrB WrC Wr D Exfit Total

t acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 175.00 -— -— -— — 0.00 - - —_— -— 0.00
1.00 0.607 176.00 - — — — 0.00 - -— - - 0.00
2.00 1.258 177.00 — -— -— -~ 9.99 - ne -—- -—- 9.99
3.00 1.955 178.00 - -— — — 28.26 - — - -— 28.26
4.00 2.700 179.00 -— — — -— 51.91 - - -— -— 51.91
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Hydrograph Report

Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Area A - 100-Year Storm

Hydrograph type = Rational Peak discharge = 94.36 cfs
Storm frequency = 100 yrs Time interval =1 min
Drainage area = 199 ac Runoff coeff. = 0.66
Intensity = 7477 in/hr Time of conc. (Tc) = 16 min
IDF Curve = Sedgwick County.IDF - Asc/Rec limb fact = 1/1

Hydrograph Volume = 2.079 acft
Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.07 2359 .
0.08 29.49
0.10 35.38
0.12 41.28
0.13 4718
0.15 53.08
017 5897
0.18 64.87
0.20 70.77
0.22 76.66
0.23 82.56
0.25 88.46
0.27 94.36 <<
0.28 88.46
0.30 82.56
0.32 76.66
0.33 70.77
0.35 64.87
0.37 58.97
0.38 53.08
0.40 47 .18
0.42 4128
0.43 35.38
0.45 29.49
0.47 23.59
...End
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Hydrograph Report

Page 1

Hyd. No. 2
Detention Pond Routing

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. 1

Max. Elevation 178.16 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

Hydraflow Hydrographs by Intelisolve

1 min

= 31.76 cfs

Detention concept
2.076 acft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation CivA

(hrs) cfs ft cfs
020 70.77 17685 -
022 76.66 " 17698 @ ——
0.23  82.56 177.12 S—
0.25 88.46 17726 -
027 9436<< 17741 = -——
0.28 88.46 177.56 ———
0.30 8256 177.69 ——
0.32 76.66 17780 -
0.33 70.77 17789 -
0.35 64.87 17798 -
0.37 58.97 178.04 -

0.38 53.08 178.09 mam
040 47.18 178.12 —
042 4128 178.15 -

043 3538 178.16
0.45 2949 178.16 << ——
047 2359 178.15 -
048 17.69 178.13 ——
0.50 11.79 178.10 -
0.52 590 178.06
0.53 0.00 178.02 -
055 0.00 17796  ——
0.57 0.00 17791 -
0.58 0.00 177.86 -
060 0.00 17781 -
0.62 0.00 177.76 -
0.63 0.00 177.72 -
0.65 0.00 17767 . -
067 0.00 17763 -
068 0.00 17759 -
0.70 0.00 17755  ——-
072 0.00 17751 -
073 0.00 17748 -
0.75 0.00 177 .44
0.77 0.00 17741 —
0.78 0.00 177.38 -
0.80 0.00 177.35 -
082 000 17732 -

CivD WrA

cfs

cfs

7.79

9.75

11.86
14.20
16.80
19.44
21.88
24.09
26.05
27.74
29.09
30.14
30.92
31.45
31.73
31.76
31.55
31.1

Outflow hydrograph volume = 2.079 acft

WrD
cfs

Continues on next page...

Exfil
cfs

cfs

7.79

9.75

11.86
14.20
16.80
19.44
21.88
24.09
26.05
27.74
29.09
30.14
30.92
31.45
31.73
31.76
31.55
3111
30.46
29.62
28.58
27.44
26.33
2529
24.29
23.35
22.45
21.61
20.80
20.03
19.31
18.61
17.95
17.32
16.71
16.14
15.60
15.07

Outflow

<<



Detention Pond Routing Page 2

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Exfil . Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
083 0.00 17729 - e e — L N1y R — 14.57
085 0.00 17726 —~— e e — 1440 = e emeee e 14.10
087 0.00 177.23 e een eeee e 1364 —— — —— e 13.64
088 0.00 177.20 —_— e — e 13.19 - —- — e 13.19
0.90 0.00 177.18 — e e e 1278 - e e e 12.78
092 0.00 17715 —— - e 1238 e e e ———- 12.38
093 0.00 17713 e e e e 1199 - e — — 11.99
095 0.00 17711 e s e e 1162  —com e e e 11.62
0.97 0.00 177.08 e mmem e e 1127 - - — e 11.27
098 0.00 177.06 = e eeem —_— 10.93 - — e —— 10.93
1.00 0.00 177.04 - e e e 10.60 -—-- — e e 10.60
1.02 0.00 177.02 - — e 1029 - e e 10.29
1.03 0.00 177.00 - e e 998 - e e e . 998
1.05 0.00 176.98  —— e e 968 - . 0.68
1.07  0.00 176.96 —— e e — 938 B — 9.38
1.08 0.00 176.94 e e — — 9.10  -—-- e e ——— 9.10
1.10 0.00 176.92 - — e — 882 e e S 8.82
112 0.00 176.90 e e e e 855 - eeem e e 8.55
113 0.00 176.88 - N T—— 831 - e 8.31
115 0.00 176.87 el 8.07 - e e e 8.07
1.17  0.00 17685  —— e e e 783 S S 7.83
1.18  0.00 176.83 T 761  —— — e 7.61
1.20 0.00 176.82 - . 739 — —— —_— 7.39
1.22 0.00 176.80 - e e e 748 i e — e 7.18
123 0.00 176.79 —— —— e — 698 e e e e 6.98
1.25 0.00 176.77 - —— e e 6.79 - e e e 6.79
1.27  0.00 176.76 e e e 661 ——— — e 6.61
128 0.00 176.74 — - —— 643 e et e e 6.43

...End
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Reservoir Report

Page 1.

Reservoir No. 1 - Detention concept 1

Pond Data

Hydraflow Hydrographs by Intelisolve

Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 175.00 25,461 0.000 0.000
1.00 176.00 27,385 - 0.607 0.607
2.00 177.00 29,365 0.651 1.258
3.00 178.00 31,401 0.697 1.955
4.00 179.00 33,495 0.745 2.700
Culvert / Orifice Structures Weir Structures
[A] [B] [C] {D] [A] [B] [C] (D]
Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 3.00 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 Crest El. ft = 176.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 0.00 0.00 0.00
Invert EI. ft = 0.00 0.00 0.00 0.00 Weir Type = Rect -— -- —
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
N-Value = .013 .000 .000 .000
Orif. Coeff. = 0.60 0.00 0.00 0.00
Multi-Stage = nla No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft
Note: All outflows have been énalyzed under inlet and outlet control.
Stage / Storage / Discharge Table _
Stage Storage  Elevation CivA CivB CivC CivD Wr A Wr B WrC WrD Exfil Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 175.00 — - - - 0.00 — -— - — 0.00
1.00 0.607 176.00 -— - - - 0.00 - -— - - 0.00
2.00 1.258 177.00 - -~ - - 9.99 -—- - - - 9.99
3.00 1.955 178.00 -— -— -— - 28.26 - - -— --- 28.26
4.00 2.700 179.00 - - - - 51.91 - - - - 51.91



Detention Pond for Northeast Elementary School Addition

Wichita, Kansas

The proposed dry detention pond will have a bottom elevation of 176.0. The top of
the dam will be at an elevation of 180.7. A 24" concrete pipe with a flow line of 176.0
will be the outlet structure. The pond elevation will be 179.7 in the 100-year event.
Table 1 shows rmunoff prior to any development. Table 2 shows rmunoff after
Table 3 shows the post-

development without the use of the detention pond.
development runoff after routing through the proposed detention pond.

Table 1: Pre-development runoff.

Drainage Area | 2-year (cfs) | 5-year (cfs) | 10-year (cfs) | 100-year (cfs)
A 8.53 12.71 19.84 47.89
B 2.64 3.70 591 14.24
C 2.77 3.73 5.87 13.47
D 6.30 8.93 14.65 35.93
TOTAL 20.25 29.07 46.26 111.53
Table 2: Post-development runoff.
Drainage Area | 2-year (cfs) | S-year (cfs) | 10-year (cfs) | 100-year (cfs)
A 20.80 29.81 44.82 104.24
B 6.55 8.33 11.44 21.92
C 2.77 3.73 5.87 13.47
D 9.17 12.50 19.07 42.54
TOTAL 39.29 54.38 81.20 182.16

Table 3: Post-development runoff w/ Detention Pond

Drainage Area | 2-year (cfs) | 5-year (cfs) | 10-year (cfs) | 100-year (cfs)
A 19.47 21.21 22.17 24.90
B 6.55 8.33 11.44 21.92
C 2.77 3.73 5.87 13.47
D 9.17 12.50 19.07 42.54
TOTAL 25.7 353 52.16 109.69
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