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Appendix H
Existing and Proposed Utilities
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Appendix G
FEMA FIRM Map information
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Appendix F
Off-Site Runoff from Cruiser Lake Calculations
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Soil Map-Sedgwick County, Kansas

Cruiser Lake Watershed

Map Unit Legend

Sedgwick County, Kansas (KS173)

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

3911 Rosehill silty clay. 1 to 3 percent 7.7 0.6% ™
slopes

4570 Clime silty clay, 3 to 7 percent slopes 8.1 0.6% (.

5893 Farnum loam, 1 to 3 percent slopes 826.1 64.8% 1=

5967 Tabler silty clay loam, 0 to 1 percent 89.3 7.0% ™
slopes

6244 Elandco silt loam, rarely flooded 167.3 13.1% B

6322 . Blanket silt loam, 0 to 1 percent 10.3 0.8%
slopes

6323 -Blanket silt loam, 1 to 3 percent 43.8 3.4%
slopes

6369 Milan loam, 1 to 3 percent slopes 82.3 6.5% |

9999 : Water 39.7 3.1%

Totals for Area of Interest 1,274.8 100.0%

,/ 1 e ;
Natural Resources Web Soil Survey 9/30/2009

Conservation Service

National Cooperative Soil Survey

Page 3 of 3
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Cruiser Lake Analysis
Culvert with Inlet Control + Weir Overflow Structure



POND-2 Version: 5.21

S/N:
Wichita Readiness Center
Cruiser Lake Storage Volume
CALCULATED 10-07-2009 08:32:04
DISK FILE: CRULKVOQOL.VOL
Planimeter scale: 1 inch = 1 ft.
*
Elevation Planimeter Area Al+A2+sgr (AL*A2) Volume Volume Sum
(£t) (sg.in.) (acres) (acres) (acre-£ft) (acre-£ft)
1,309.80%1,750,000.00
40.17 0.00 0.00 0.00
1,310.00%1,800,000.00
41.32 122.24 8.15 8.15
1,311.00%1,812,417.00
41.61 124.39 41.48 49.61
1,312.00%1,877,720.00
43.11 127.06 42 .35 91.97
1,313.00%1,938,621.00
44 .50 13144 43.80 13577
1,314.00%2,001,315.00
45,94 13567 45,22 180.99
1,315.00%2,063,664.00
47.38 139,97 46.66 227.65
1,316.00%2,138,861.00
49.10 144.71 48 .24 275.89
1,317.00%2,226,770.00
5712 150:32 5001 325.99
1,318.00%2,336, 530.00
53.64 157:12 5231 378.37
1,319.00%2,434,405.00
55.89 164.28 54.76 433.13
1,320.00%2,521,091.00
57.88 170.64 56.88 490.01
1,321.00%2,658,294.00
61.03 178.33 59.44 549.45
1,322.00%2,795,497.00
64.18 187.78 62.59 612.04
1,326.00%4,223,065.00
96.95 240.00 320.00 932.05
1,327.00%4,477,781.00
102.80 299.57 99.8¢6 103490
1,329.00%4,909,909.00
L1272 393,15 215.44 1247 .34
2
IA = (sg.rt(Areal) + ((Ei-El)/(E2-El))*(sq.rt(Area2)-sq.rt(Areal)))
where: El1, E2 = Closest two elevations with planimeter data
Ei = Elevation at which to interpolate area

Areal,Area? = Areas computed for El, E2, respectively
In = Interpolated area for Ei



Incremental volume computed by the Conic Method for Reserveoir Volumes.
Volume = (1/3) * (EL2-ELl) * (Areal + Area?2 + sq.rt.(Areal*Area?))
where: EL1, EL2 = Lower and upper elevations of the increment

Areal,Area2 Areas computed for EL1, EL2, respectively
Volume = Incremental volume between EL1 and ELZ2






Qutlet Structure File: CRULKST .STR
POND-2 Version: 5.21 S/N:

Date Executed: Time Executed:

tE SR S S SRR EEE TSRS

Wichita Readiness Center
Cruiser Lake

Detention Calculation

LA R E R E R R RS EE S S SR SRS R RS

***x* COMPOSITE OUTFLOW SUMMARY ****

Elevation (ft) Q (cfs) Contributing Structures
1309.80 0.0 10
1310.80 10.3 10
1311.80 38.1 10
1312.80 79..3 10
1313.80 131.2 10
1314.80 190.7 10
1315.80 254.8 10
1316.80 322.0 10
1317.80 390.6 10
1318.80 4560.8 10
1319.80 529.5 10
1320.80 938.6 10 +20
1321.80 2847.5 10 +20
1322.80 7507.6 10 +20
1323.00 0.0



Outlet Structure File: CRULKST .STR

POND-2 Version: 5.21 S/N:
t 3 Time Executed:

LB R R R SRS EE S S SR EEEEEE TS S
Wichita Readiness Center
Cruiser Lake
Detention Calculation

Fr kX F XXX XTI XX XTT T T T TS

Cutlet Structure File: CRULKST .STR
Planimeter Input File: CRULKVOL.VOL
Rating Table Output File: CRULKPND.PND

Min. Elev. (ft) = 1309.8 Max. Elev. (ft) = 1323 Incr. (ft) = 1

Additional elevations (
* *® % k3 x & x * * *® % B3

ft) to be included in table:
=

* K * * * * * * *x = * * ®

RS S S R S S S S S R R S R E S S S A S S S R E SRR R R SRR RS RS S

SYSTEM CONNECTIVITY

IR R EE R R R S R S E R R R E R E S EEE R R E R E RS EEE EEE SRR R R E R

Structure No. Q Table Q Table
CULVERT-CR 10 - 10
WEIR-XY 20 + 10 = 30

Qutflow rating table summary was stored in file:
CRULKPND. PND



POND-
Date

t Structure File: CRULKST .STR

2 Version: 5.21 S/N:
Executed: Time Executed:

IR E RS R E R S R EEE R R S R EE S =2

Wichita Readiness Center

Cruiser Lake

Detention Calculation

KEXARE XXX KA KX TR & * ¥

>>>>>> Structure No.
(Input Data)

CULVERT-CR
Circular Culvert (Wi

El elev.

E2 elev. (
Diam. (ft
Inv., el.(
Slope (ft
Tl ratio?
T2 ratio?
K Coeff.?
M Coeff.?
c Coeff.?
¥ Coeft.?
Form 1 or 27?

Slope factor?

)?
2

L

10 <<<<«<

th Inlet

1308.
1323
8.5
1309
0.005

80



Outlet Structure File: CRULKST .STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

IR R R R R R R R R R
Wichita Readiness Center
Cruiser Lake
Detention Calculation

R R S SRS EE S SRS

>>>>>> Structure No. 20 <<<<<<
(Input Data)

WEIR-XY
Weir - Defined by X, Y Coordinates
El (ft) =1309.80 E2 (ft) =1323

1556 1328
1556 1323
1793 1322
22930 1320
2335 1320
2047 1322
3205 1324



Outlet Structure File: CRULKST .STR

KE KA X XA A AT XA T T AT T TR %t x

Wichita Readiness Center
Cruiser Lake
Detention Calculation

Outflow Rating Table for Structure #10
CULVERT-CR Circular Culvert (With Inlet Control)

¥x%%% INLET CONTROL ASSUMED ****x*

Elevation (ft) Q (cfs) Computation Messages

1309.80 0.0 No headwater
1310.80 10.3 Equ.l: HW =1.0 dc=.763 Ac=2.519
1311.80 38.1 Equ.l: HW =2.0 dc=1.481 Ac=6.63
1312.80 9.3 Equ.l: HW =3.0 dc=2.154 Ac=11.307
1313.80 131.2 Egqu.l: HW =4.0 dc=2.791 Ac=16.222
1314.80 190, Equ.l: HW =5.0 dc=3.389 Ac=21.108
1315.80 254.8 Equ.1l: HW =6.0 dc=3.943 Ac=25.762
1316.80 322.08 Equ.1l: HW =7.0 dc=4.456 Ac=30.122
1317.80 390.6 Equ.l: HW =8.0 dc=4.93 Ac=34.131
1318.80 460.8 Equ.l: HW =9.0 dc=5.374 Ac=37.812
1319.80 529.5 Equ.l: HW =10.0 dc=5.773 Ac=41.034
1320.80 596.4 Transition: HW =11.0
1321.80 656.4 Transition: HW =12.0
1322.80 700.4 Submerged: HW =13.0
1323.00 0.0 E = or > E2=1323

Used Unsubmerged Equ. Ferm (1) for elev. less than 1320.51 ft

Used Submerged Equation for elevations greater than 1321.83 ft

HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sq.ft) at dc

interpolated from the following values:
=579.04 cfs; Dc=6.04 ft; E2=1321.89 ft; Q2=661.76 cfs



Outlet Structure File: CRULKST .STR
POND-2 Version: 5.21 S/N:

Date Executed: Time Executed:

EE R E R E R EE R EE SRR S EE S S
Wichita Readiness Center
Cruiser Lake
Detention Calculation

LE R E RS EE S S EEE S E RS SRR RS E S

Outflow Rating Table for Structure #20
WEIR-XY Weir - Defined by X, Y Coordinates

¥*%%*x TNLET CONTROL ASSUMED *****

Elevation (ft) Q (cfs) Computation Messages
1309.80 0.0 E < Y min= 1320
1310.80 0.0 E < Y min= 1320
1311.80 0.0 E < Y min= 1320
1312.80 0.0 E < Y min= 1320
1313.80 0.0 E < Y min= 1320
1314.80 0.0 E < Y min= 1320
1315.80 0.0 E < ¥ min= 1320
1316.80 0.0 E < Y min= 1320
1317.80 0.0 E < Y min= 1320
1318.80 0.0 E < Y min= 1320
1319.80 0.0 E < Y min= 1320
1320.80 342.2 W(ft)=368.62 Max. D
1321.80 2191.1 W(ft)=773.120 Max. D(f
1322.80 6807.2 W(ft)=1266.825 Max. D(E
1323.00 0.0 E = or > E2=1323



Qutlet Structure File: CRULKST .STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:
EE R I e I T I e

Wichita Readiness Center
Cruiser Lake
Detention Calculation

A S E R R R R E E R R R R R R R R

Outflow Rating Table 30

Table 30 = 10 + 20
Elevation (ft) Q (cfs) Contributing Structures

1309.80 0.0 10
1310.80 10.3 10
1311.80 38.1 10
1312.80 #9.8 10
1313.80 1312 10
1314.80 190.7 10
1315.80 254.8 10
1316.80 322.0 10
1317.80 390.6 10
1318.80 450.8 10
1319.80 529.5 10
1320.80 938.6 10 +20
1321 .80 2847.5 10 +20
1322.80 7507.86 10 +20
1323.00 0.0 -






Page 1
TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)
Executed: 09-30-2009 11:04:13
Watershed file: --> CRUISLWS.WSD
Hydrograph file: --> CRUISLK .HYD
Wichita Readiness Center
Cruiser Lake Watershed
2-year storm event
>>>> Input Parameters Used to Compute Hydrograph <<<<
Subarea AREA CN Tc L Precip. | Runoff Ta/p
Description (acres) (hrs) (hrs) (in) \ (in) input/used
Total Area 1177.00 73.0 2.00 0.00 290 | 1.18 «21 30

* Travel time from subarea outfall to composite tershed outfall point.
Total area = 1177.00 acres or 1.8391 sg.mi
Peak discharge = 401 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values TIa/p
Subarea Tc % TE TE ¥ T Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Total Area 1.80 0.00 2.00 0.00 No ==
* Trav

el time from subarea ocutfall to composite



Quick TR-55 Version: 5.46 S/N: Page 2
TR-55 TABULAR HYDROGRAPH METHOD

Type I1 Distribution

(24 hr. Duration Storm)

Executed: 09-30-2009 11:04:13
Watershed file: --> CRUISLWS.WSD
Hydrograph file: --> CRUISLK .HYD

Wichita Readiness Center
Cruiser Lake Watershed
2-year storm event

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at

Compocsite Outfall Composite Outfall
Subarea (cfs) (hrs)

Composite Watershed 401 13.
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ABUL HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:04:13
Watershed file: —--> CRUISLWS.WSD
Hydrograph file: --> CRUISLK .HYD
Wichita Readiness Center
Cruiser Lake Watershed
2-year storm event
Composite Hydrograph Summary (cfs)
Subarea G B 1.3 11.6 1129 1.2..'0 12 1 12 2 123 124
Description hr hr hr hr hr hr hr hr hr

Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr r hr
Total Area 74 63 56 43 11



Quick TR-55 Version: 5.46 S/N: Page 4
g

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:04:13
Watershed file: --> CRUISLWS.WSD
Hydrograph file: --> CRUISLK .HYD

Wichita Readiness Center
Cruiser Lake Watershed
2-year storm event

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 0 14.8 216
5 e | 0 14.9 204
11.2 0 5.0 193
11.3 0 1540 185
11.4 0 15.2 177
135 0 15.3 168
11.6 0 15.4 160
11.7 0 15:5 152
11.8 0 15..6 146
11.9 0 15:7 141
12.0 0 15.8 135
121 2 15.9 130
12.2 7 16.0 124
12.3 17 16.1 120
12.4 33 16.2 117
12.5 54 16.3 113
126 32 16.4 110
12,7 117 16.5 106
12.8 161 16.06 103
12.9 206 16.7 100
13.0 250 16.8 97
13.1 286 16.9 94
13:2 321 17.0 91
1133 343 17.1 89
13.4 365 17.2 87
135 383 173 86
13.6 401 17.4 84
137 385 17.5 82
13.8 369 17.6 80
13.9 357 19t 79
14.0 345 17.8 71
14.1 325 17.59 76
14.. 2 304 18.0 74
14.3 284 18.1 73
14.4 269 18.2 72
14.5 254 18.3 71
14.6 239 18.4 70
14.7 228 1:8..5 8



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:04:13
Watershed file: --> CRUISLWS.WSD
Hydrograph file: --> CRUISLK .HYD
Wichita Readiness Center
Cruiser Lake Watershed
2-year storm event

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 67 22.4 40
18.7 66 22.5 39
18.8 65 22.0 38
18.9 64 22T 3l
19.0 63 22.8 2]
1910 62 22.9 36
19.2 62 28..0 35
193 61 2321 34
19.4 60 232 33
19.5 60 23.3 33
19.¢6 59 23.4 32
19.7 58 23.5 31
19.8 57 236 30
19.9 57 23.7 29
20,0 56 23.8 29
20.1 55 23.9 23
20.2 55 24.0 27
20,3 54 24.1 26
20.4 53 2l 7 25
20...5 53 24.3 25
20.6 52 24.4 24
20.7 51 24.5 23
20.8 51 24.6 22
20.9 50 24..7 24
21.0 50 24.8 21
21.1 49 24.9 20
21.2 43 25.0 19
1.3 48 251 18
21.4 47 25.2 17
21:5 10 25:3 17
216 46 25,4 16
21.7 45 25.5 15
21.8 44 25..6 14
21.9 44 25.1 13
22.0 43 258 1.3
22.1 42 25.9 12
22.2 41
22.3 41






Version: 5.21 S/N:
D: 10-07-2009 08:37:29
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* Wichita Readiness Center *
% Cruiser Lake *
* Detention Calculation

¥ 02-Year Storm Event *
- =

Inflow Hydrograph: CRUISLK .HYD
Rating Table file: CRULKPND.PND

—--—--INITIAL CONDITIONS----

Elevation = 1309.80 ft

Qutflow 0.00 cfs

Storage = 0.00 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW | STORAGE | | 25/t | 28/t + 0
¢EE) | (cfs) | (ac—-ft) | I {GES) | {(cfs)

--------- ! et e e
1309.80 | 0.0 | 0.000]| \ 0.0 | 0.0
1310.80 | 10.3 | 41.298] \ 9994.2 | 10004.5
1311.80 | 38.1 | 83.378] \ 20177.5 | 20215.6
1312.80 | 79.3 | 126.900] \ 30709.8 | 30789.1
1313.86 | 131.2 | 171.835] i 41584.2 | 41715.4
1314.80 | 1%0.7 | 218.207| | 52806.0 | 5299%e6.7
131580 | 254.8 | 266.103| | 64397.0 | 64651.8
1316.80 | 322.0 | 315 823 | | 76426.7 | 76748.7
1317.80 | 390.6 | 367.694 | | 88681.9 | 89372.5
1318.80 | 460.8 | 421.998] | 102123.5 | 102584.3
1319.80 | 52825 | 478.473| I 115790.5 | 116320.0
1320.80 | 938.6 | 537.3%11 1 | 13002%.3 | 130967.9
1321.80 | 2847.5 | 599.2756] | 145024.7 | 147872.2
1322.80 | 7507.6 | 665.776] I 161117.8 | 168625.4



POND-2 Version: 5.21 S/N:
EXECUTED: 10-07-2009 08:37:29

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLK .HYD
Cutflow Hydrograph: OUT +HYD

INFLOW HYDROGRAPH

TIME I INFLOW | | I1+12 |
(hrs) | (cfs) | | tcEs) |
******** e i I e
11.000 | 0.00] | =552 |
11.100 | 0.00] | 0.0 |
11.200 | 0.00] | B0 |
11.300 | 0.00] | 0.0 |
11.400 | 0.001 | 0.0 |
11.500 | 0.00] | 0.0 |
11.600 | 0.00] | .0 |
11.700 | 0.00} | 0.0
11.800 | 0.00] | 0.0
11.900 | 0.001 | 0.0 |
12.000 | 0.001 | 0.0 |
12.100 | 2.001 | 2.0 |
12.200 | 7.00] | 5.0 |
2. 300 | 17.00] I 24.0 |
12.400 | 33.001 | 50.0 |
12.500 | 54.00] | 87:0 |
12.600 | 82.00] | 136.0 |
12.700 | 117.00] | 199.0 |
12.800 | 161.00] | 278.0 |
12.900 | 206.00| | 367.0 |
13.000 | 250,00] | 456.0 |
13.100 | 286.00]| | 536.0 |
13.200 | 321.001 | 607.0
13.300 | 343.001 | 664.0 |
13.400 | 365.00] | 708.0 |
13.500 | 383.001 | 748.0 |
13600 | 401.00] | 784.0 |
13.700 | 385.00] | 786.0 |
13.800 | 369.001 | 754.0 |
13.300 | 357.001 | 726.0 |
14.000 | 345.00]| I 702.0 |
14.100 | 325.001 | 670.0 |
14.200 | 304.00] | 629.0 |
14.300 | 284.00]| | 588.0 |
14.400 | 269.00| | 553.0 |
14.500 | 254.00| | 523.0 |
14,600 | 239.001 | 493.0 |
14.700 | 228.00]| | 457.0 |
14.800 | 216.001 | 444 .0 |
14.900 | 204.00] | 420.0 |
15.000 | 193.001 | 387.0 |
15.100 | 185.00]1 | 378.0 |
15.200 | 177.00] | 362.0 |
15.300 | 168.00] | 345.0 |
15.400 | 160.00] | 328.0 |

ROUTING COMPUTATIONS

g MNDOOOoOOoO OO
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85.
172.
307.
506.
783.
1143.
1602.
2134,
2737
3395.
4096.
4836.
5610.
6384.
1125,
1837
8523.
9175
9785,
10353.
10883.
11381.
11846.
12282,
12893,
13078.
13438.
13776.
14097.
14395,
14683.

.44



POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 10-07-2009 B837y29

Pond File: CRULKPND. PND

Inflow Hydrograph: CRUISLK .HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | Il+I12 | 28/t - O | 25/t + QO | OUTFLOW |ELEVATION|

(hrs) | (cfs) | I (cts) \ (cfs) | (cfs) | (efs) | (ft) |

[ R i I [ | = | === | === | === |
15.500 | 152.00| \ 312.0 | 14901.7 | 14949.2| 23.76 | 1311.28 |
15.600 | 146.00| | 298.0 | 15150.8 | 15199.7] 24.44 | 1311.31 |
15.700 | 141.00]| | 287.0 | 15387.6 | 15437.8| 25.09 | 1311.33 |
15.800 | 135.001 | 276.0 | 15612.2 | 15663.6| 25.41 | 1311.35 |
15.900 | 130.00| | 265.0 | 15824.6 | 15877.2] 26,29 | 1311.38 |
16.000 | 124.00] | 254.0 | 16025.0 | 16078.86] 26.84 | 1311.39 |
16.100 | 120.00] | 244 .0 | 16214.3 | 16269.0] 27.36 | 1311.41 |
16.200 | 117.00| | 237.0 | 16395.6 | 16451.3]| 27.85 | 1311.43 |
16.300 | 113.00] | 230.0 | 16568.9 | 16625.8]| 28.33 | 1311.45 |
16.400 | 110.00] | 223.0 | 16734.4 | 167%1.9| 28.78 | 1311.406 |
16.500 | 106.00] | 216.0 | 16891.9 | 16950.4| 29.21 | 1311.48 |
16.600 | 103.00] | 209.0 | 17041.7 | 17100.9| 29.62 | 1311.49 |
16.700 | 100.00] | 203.0 | 17184.7 | 17244, 7| 30.01 | 1311.51 |
16.800 | 97.00] | 137.0 | 17320.9 | 17381.7| 30.38 | 1311.52 |
16.900 | 94.00] | 191.0 1 17450.4 | 17511...9] 30.74 | 1311.54 |
17.000 | 91.00] I 185.0 | 17573.3 | 17635.4| 31.08 | 1311.55 |
17.100 | 89.00] I 180.0 | 17690.5 | 17753. 3| 31.40 | 1311.56
17.200 | 87.00] \ 176.0 | 17803.1 | 17866.5]| 31.70 | 1311.57 |
17.300 | 86.00] \ 173.0 | 17912.4 | 17976.1]| 32.00 | 1311.58 |
17.400 | 84.00| | 170.0 | 18017.5 | 18082.1] 32.29 | 1311.59 |
17.500 | 82.001 | 166.0 | 18118.3 | 18183.5]| 32.57 | 1311.60 |
17.600 | 80.00] | 162.0 | 18214.7 | 18280.3| 32.83 | 1311.61 |
17.700 | 79.00] | 590 | 18307.5 | 18373.7| 33.09 | 1311.82 |
17.800 | 77.00]| | 156.0 | 1835%6.8 | 18463.5] 33.33 | 1311.63
17.5900 | 76.00]| | 153.0 | 18482.7 | 18549.8| 33.57 | 1311.64
18.000 | 74.00]| | 150.0 | 18565.1 | 18632.7] 33.79 | 1311.64
18.100 | 73:00] | 147.0 | 18644.1 | 18712.1] 34.01 | 1311.85
18.200 | 72.001 | 145.0 | 18720.7 | 18789.1| 34.22 | 1311.66
18.300 | 71.001 | 143.0 | 187%4.9 | 18863.7| 34.42 | 1311.87 |
18.400 | 70.00] I 141.0 | 18866.6 | 18935. 91 3462 | 2331.67 ]
18.500 | 68.00| | 138.0 | 18935.0 | 19004.56] 34.80 | 1311.68
18.600 | 67.00]| | 135.0 | 19000.1 | 19070.0] 34.98 | 1311.69
18.700 | 66.00| | 133.0 | 19062.7 | 19133.1] 35.15 | 1311.69
18.800 | 65.00] | 131.0 | 192231 | 19193.7] 35.32 | 1311.70
18.900 | 64.00] | 129.0 | 19181.2 | 19252.1] 35.48 | 1311.71
12.000 | 63.00] | 127.0 | 19236.9 ] 19308.2] 35:63 | 1311.71 |
19.100 | 62.00] | 125.0 | 19290.3 | 19361.9] 35.78 | 1311.72 |
15.200 | 62.00] I 124.0 | 19342.5 | 19414.3]| 30:92 [ 1311:72
15.300 | 61.00] \ 123.0 | 1.9393.4 | 19485.5] 36.06 | 1311.73 |
19.400 | 60.00] \ 1210 | 15442.0 | 19514.4| 36.19 | 1311.73
15.500 | 60.00] | 120.0 | 19489.4 | 19562.0| 36.32 | 1311.74
19.600 | 59.00] | 119.0 | 19535.5 | 19608.4| 36.45 | 1311.74
19.700 | 58.00]| | 117.0 | 195793 | 19652.5]| 36.57 | 1311.74
19.800 | 57.00]| | 115.0 | 19621.0 | 19694.3] 36.68 | 1311.75
19.900 | 57.00] | 114.0 | 19661.4 | 19735.0] 36.79 | 1311.75
20.000 | 56.00] | 113.0 | 19700.5 | 19774.4| 36.90 | 1311.76



POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 10-07-2009 08:37:29

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLK .HYD
Qutflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW | | I1+I2 | 28/t -0 | 28/t + O | OUTFLOW |ELEVATION|
(hrs) | (efs) | | (cfs) | {cfs) I (cfs) | (cfs) | (ft)
-------- e | | e e i
20.100 | 55.00]1 | 111.9 | 187376 | 19811.06| 37.00 | 1311.786
20.200 | 55.00] | 110.0 | 19773.4 | 15847.86| 37.10 | 131i1.786
20.300 | 54.00] | 109.0 | 19808.0 | 19882.4| 37.19 | 1311.77
20.400 | 53.001 | 107.0 | 19840.5 | 19915.0| 37.28 | 1311.77
20.500 | 53.001 | 106.0 | 19871.7 | 19946.5| 37.37 | 1311.77
20.600 | 52.00] | 105.0 | 19901.8 | 19976.7| 37.45 | 1311.78
20.700 | 51.00] | 103.0 | 18%25.8 | 20004.8| 37.53 | 1311.78
20.800 | 51.00] | 102.0 | 19956.6 | 20031.8| 37.60 | 1311.78
20.900 | 50.00] | 101.0 | 19982.2 | 20057.¢6] 37.67 | 1311.78
21.000 | 50.00] | 100.0 | 20006.8 | 20082.2| 37.74 | 1311.79
21.100 | 439.00| | 99:0 | 20030.1 | 20105.8] 37.80 | 1311.79
21.200 | 48.00| \ 97.0 | 20051.4 | 20127.1] 37.86 | 1311.79
21.300 | 48.00| | 96.0 | 20071.6 | 20147.4| 37.91 | 1311.79
21.400 | 47.00] | 95.0 | 20090.7 | 20166.61 37.97 | 1311.80
21.500 | 46.00] | 93.0 | 20107.6 | 20183.7] 38.01 | 1311.80
21.800 | 46.00] | 920 ] 20123.5 | 20199.6| 38.06 | 1311.80
21.700 | 45.00] | 91.0 | 20138.3 | 20214.5] 38.10 | 1311.80
21.800 | 44.001 | 89.0 | 20151.0 | 20227.3] 38:15 | 1311 :80
21.900 | 44.00] | 88.0 | 20162.7 | 20239.0] 38.19 | 1311.80
22.000 | 43.00] | 87.0 | 20173.2 | 20245.7| 38.23 | 1311.80
22.100 | 42.00] | 85.0 | 20181.7 | 20258.2] 38.27 | 1311.80
22.200 | 41.00] | 83.0 | 20188.1 | 20264.7] 38.29 | 1311.80
22.300 | 41.00] | 82.0 | 20183.5 | 20270.1] 38.31 | 1311.81
22.400 | 40.00] | 81.0 | 20197.8 | 20274.5] 38.33 | 1311.81
22.500 | 39.00| \ 79.0 | 20200.1 | 20276.8| 38.34 | 1311.81
22.600 | 38.00] \ 77.0 | 20200.4 | 20277.1| 38.34 | 1311.81
22700 | 37.00] \ 75.0 | 20198.8 | 20275.4| 38.33 | 1311.81
22.800 | 37.00| | 74.0 | 20196.1 | 20272.8| 38.32 || 1.311.8%
22.900 | 36.00] | 730 | 20192.5 | 20269.1| 38.31 | 1311.81
23.000 | 35.00] I 71.0 | 20186.9 | 20263..5] 38.29 | 1311.80
23.100 | 34.00] | 69.0 | 20179.4 | 20255.9| 38.26 | 1311.80
2.3.200; | 33.00]1 I 67.0 | 20170.0 | 20246.4| 38.22 | 1311.80
23.300 | 33.00] | 66.0 | 20159.6 | 20236.0| 38.18 | 1311.80
23.400 | 32.00] | 65.0 | 20148.3 | 20224.8| 38.14 | 1311.80
23:500 | 31.001 | 63.0 | 20135.2 | 20211.3| 38.09 | 1311.80
23.600 | 30.00] | 61.0 | 20120.1 | 20196.2| 38.05 | 1311.80
23.700 | 29.00| | 59.0 | 20103.1 | 20179.1| 38.00 | 1311.80
23.800 | 29.00]| | 58.0 | 20085.2 | 20161.1| 37.95 | 1311.79
23.900 | 28.00] | 57.0 | 20066.4 | 20142.2| 37.90 | 1321.79
24.000 | 27.00] | 55.0 | 20045.7 | 20121.4] 37.84 | 1311.79
24,100 | 26.00]| | 53.0 | 20023.1 | 20098.7] 37.78 | 1311.79
24.200 | 25,000 | 51.0 | 19998.7 | 20074.1| 37.71 | 1311.78
24.300 | 25.00] \ 50.0 1| 19973.4 | 20048.7] 37.65 | 1311.78
24.400 | 24.00] | 49.0 | 15947.3 | 20022.4] 37.57 | 1311.78
24,500 | 23.00] | 47.0 | 19919.3 | 19394.3| 37:50 | 13¥1.78
24.600 | 22.00] | 45.0 | 19885.4 | 19964.3} 3742 | 1311.78B



POND-2 Version: 5.21 S/N:
EXECUTED: 10-07-2009 08:37:29

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLK .HYD
Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH

TIME | INFLOW | | I1+I2 |
(hrs) | {cfs) | | (cfs) |
-------- s S| e |
24.700 | 21.00] | 43.0 |
24.800 | 21.00] | 42.0 |
24.900 | 20.00] | 41.0 |
25.000 | 19.00] | 35.0 |
25.100 | 18.00| | 37.0 |
25.200 | 17.00] | 35.0 |
25.300 | 17.00] | 34.0 |
25.400 | 16.00] | 53.0 |
25.500 | 15.00] \ 31.0 |
25.600 | 14.00| | 29.0 |
25.700 | 13.00] \ 27.0 |
25.800 | 13.00] | 26.0 |
25.900 | 12.00] | 25.0 |

ROUTING COMPUTATIONS
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D-2 Version: 5.21 S/N:

CUTED:

*okokdok k dok ke k ok ok %% SUMMARY OF ROUTING COMPUTATIONS

Pond File:

10-07-2009 08:37:29

CRULKPND. PND

Inflow Hydrograph: CRUISLK .HYD
OQutflow Hydrograph: OUT .HYD

Starting Pond W.S. Elevation = 1309.80 ft

***x* gummary of Peak Outflow and Peak

Peak Inflow = 401.00
Peak CQutflow = 38.34
Peak Elevation = 1311.81

Elevation

cts
&S
ft

**%%x% Summary of Approximate Peak Storage *****

Initial Storage = 8
Peak Storage From Storm = 83
Total Storage in Pond = 83

Warning: Inflow hydrograph truncated on
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Quick TR-55 Version: 5.46 S/N: Page 1
TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 05-30-2009 11:06:09
shed file: --> CRUISL0O5.WSD
Hydrograph file: --> CRUISLOS5.HYD

Wichita Readiness Center
Cruiser Lake Watershed
5-year storm event
>>>> Input Parameters Used to Compute Hydrograph <<<<
Subarea AREA CN Tc * T Precip. | Runoftf Ia/p
Description (acres) (hrs) (hrs) (in) | (in) input/used
Total Area 1177.00 73.0 2.00 0.00 4.50 | 1.90 .18 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1177.00 acres or 1.8391 sqg.mi
Peak discharge = 790 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea Tc * g Tc * Pt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N: Page
TR-55 TABULAR HYDROGRAPH METHCD
Type II Distribution
(24 hr. Duration Storm)
Executed: 09-30-2009 11:06:09
Watershed file: --> CRUISL05.WSD
Hydrograph file: --> CRUISLO5.HYD
Wichita Readiness Center
Cruiser Lake Watershed
5-year storm event
>>>> Summary of Subarea Times to Peak <<<<
Peak Discharge at Time to Peak at
Composite Outfall Composite Cutfall
Subarea (cfs) (hrs)
Total Area 790 13.4

Composite Watershed 790 13.4



TR-55 TABULAR HYDROGRAPH METHOD

Type II Distribution
(24 hr. Duration Storm)
Executed 09-30-2009 11:06:09
Watershed file: --> CRUISL05.WSD
Hydrograph file: --> CRUISLO5.HYD
Wichita Readiness Center
Cruiser Lake Watershed
5-year storm event
Composite Hydrograph Summary (cfs)

Subarea 11.0 113 11.6 11.9 12.0 12. 1 12.2 123 12.4
Description nr hr hr hr hr hr hr hr hr
Total Area 24 31 42 56 63 i3 94 126 171
Total (cfs) 24 31 42 56 63 73 94 126 174
Subarea 12:5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
Total Area 224 287 363 444 598 702 790 727 674
Total (cfs) 224 287 363 444 598 702 790 727 €74
Subarea 14..0 14.3 14.6 15.40 15.5 16.0 16.5 17.0 17:5
Description hr hr hr hr hr hr hr i 5 hr
Total Area 598 461 367 276 203 157 126 105 91




Quick TR-55 Version: 5.46 S/N:

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:06:09
Watershed file: --> CRUISL0O5.WSD
Hydrograph file: --> CRUISLO5.HYD

Wichita Readiness Center
Cruiser Lake Watershed
5-year storm event

Time Flow Time Flow
(hrs) (cfs) {hrs) (cfs)
LL.0 24 14.8 322
11.1 26 14.9 299
5 29 15.0 276
11.3 31 15.1 261
11.4 35 152 247
11.5 38 15.3 232
¥1.6 42 15.4 218
11.7 47 1:5.5 203
1.8 51 15:6 194
11.9 56 15.7 185
12,0 63 15.8 175
129 73 15.9 166
12 .2 94 16.0 157
12..3 126 160 1.54.
12.4 171 16,2 145
12..5 224 163 138
12.6 287 16.4 132
12.7 363 1645 126
12.8 444 16.6 122
12.9 521 Y67 118
13.0 598 16.8 131.3
T3 650 16.9 109
13 .2 702 170 185
13:3 746 17.1 102
134 790 172 99
13.5 759 17.3 57
136 727 17.4 94
13.7 700 17.5 91
1:3.8 674 17.6 89
13.9 636 1.7 87
14.0 598 17.8 84
14.1 552 17.9 82
14.2 507 18.0 80
14.3 161 18.1 79
14.4 430 18.2 78
14.5 398 18.3 77
14.6 367 18.4 76
14.7 344 18:5 75

"
=

()]



Quick TR-55 Version: 5.46 S/N:

TR-55 TABULAR HYDROGRAPH METHOD
I Distribution
hr. Duration Storm)

N
e
el

(1))

=

Executed: 09-30-2009 11:06:09
Watershed file: --> CRUISL0O5.WSD
Hydrograph file: --> CRUISL0S.HYD

Wichita Readiness Center
Cruiser Lake Watershed
5-year storm event

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.86 74 22.4 42
18%7 73 22.5 41
18.8 72 2246 40
18.9 71 22.7 39
1940 70 22.8 38
19.1 8 22.9 37
152 68 230 36
19.3 67 231 35
19.4 60 23,2 34
19.5 04 23.3 34
19:6 63 23.4 33
18.7 02 23.5 32
19.8 61 23,6 1
19..9 60 23..7 30
20.0 59 23.8 29
201 58 23.9 28
20.2 58 24.0 28
20.3 57 24 .1 27
20.4 56 24.2 26
20.5 56 24.3 25
20.86 55 24.4 24
287 54 245 23
20.8 53 24.6 22
209 53 24.7 21
21..0 52 24.8 20
21:1 51 24.9 20
2l B 51 25.0 19
21.3 50 25,1 18
21.. 4 49 252 17
21.5 48 B3 186
21.0 48 25.4 15
21.17 47 25.5 14
21.8 46 25.:6 14
21.9 45 257 13
22:0 45 25.8 12
22.1 44 25.9 11
22.2 43

22..3 42



D-2 Version: 5.21 S/N: Page 1
CUTED: 10-07-2009 08 :2.7::29

R RS EE RS EEE SRR SR RS E RS EEEEREEE TS
* *

* Wichita Readiness Center *

% Cruiser Lake ¥
= Detention Calculation

* 5-Year Storm Event L]
* *

A RS E S S S EE SRR R E R R RS S RS RS RS

Inflow Hydrograph: CRUISLOS5.HYD
Rating Table file: CRULKPND.PND

-=——INITIAL CONDITIONS----

Elevation = 1309.80 ft
Outflow = 0.00 cts
Storage - 0.00 ac-ft
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| CQUTFLQOW | STORAGE | | 28/t | 25/ +#40
I (£E) | (cfs) | (ac-ft) | | (cfs) | (cfs)
| === | === [-=—————— | | === | ===
| 1308.80 | 0.0 | 0.000] | 0.0 | 0.0
| 1310.80 | 10..3 | 41.298]| | §994.2 | 10004.5
| 1311.80 | 381 | 83: 378 | 20177.5 | 20215.6
| 1312.80 | 79.3 | 126.900| | 30709.8 | 30789.1
| 1313.80 | 131.2 | 171.835] | 41584.2 | 41715.4
| 1314.80 | 190.7 | 218.207] I 52806.0 | 52996.7
| 1315.80 | 254.8 | 266.103] | 64357.0 | 64651.8
| 1316.80 | 322.0: | 315.813] | 76426.7 | 76748.7
| 1317.80 | 390.6 | 367.694| | 88981.9 | 89372.5
| 1318.80 | 460.8 | 421.998| | 102123.5 | 102584.3
| 1319.80 | 529.5 | 478.473| | 115790.5 | 116320.0
| 1320.80 | 938.6 | 537. 317 | | 130029.3 | 130967.9
| 1321.80 | 2847.5 | 599.276| | 145024.7 | 1478722
| 1322.80 | 7507.6 | 665.776| | 161117.8 | 168625.4

Time increment (t) = 0.100 hrs.



POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 10-07-2009 08:27:29

Pond File: CRULKPND. PND

Inflow Hydrograph: CRUISLOS5.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | \ I1+I2 | 28/t =& | 28/t + O | OUTFLOW |ELEVATION|

(hrs) | (cfs) | | (cfs) | (cfs) I (cfs) | (efs) | (ft) |

e e e | |===mmismas | s==mnssnera— | == |===mmees= |
11.000 | 24,001 | | 0.5 | 0.5] 0.00 | 1309.80 |
11.100 | 26.001 | 50.0 | 50.4 | 50.5]| 0.05 | 1309.81 |
11.200 | 29.00] | 59,0 | 105.2 | 105.4] 0.11 | 1305.81 |
11.300 | 31.001 | 60.0 | 164.8 | 165.2] 0.17 | 1309.82 |
11.400 | 35.001 | 66.0 | 230.4 | 230.8]| 0.24 | 1308.82 |
11500 | 38.00] | 730 | 302.7 | 303.4| 0.31 | 1309:.83 |
11.600 | 42.00] | 80.0 | 3819 | 382. 7] 0.3%9 | 1309.84 |
11.700 | 47.00] | 89.0 | 470.0 | 470.9] 0.48 | 1309.85 |
11.800 | 51.00] | 98.0 | 566.8 | 568.01 0.58 | 1309.88 |
11.%00 | 56.00] | 107.0 | 672.4 | 673.8] 0.69 | 1309.87 |
12.000 | 63.00] \ 119.0 | 789.8 | 791.4| 0.81 | 1309.88 |
12.100 | 73.00] \ 136.0 | 923.9 1 925.8| 0.95 | 1309.89 |
12.200 | 94.00| | 167.0 | 1088.6 | 1090.9] 1.12 | 1309.91 |
12.300 | 126.00] | 220.0 | 1305.9 | 1308.6] 1.35 | 1308.93 |
12.400 | 171.00] | 297.0 | 1599.6 | 1602.9] 1.65 | 1309.96 |
12.500 | 224.00] | 395.0 | 1990.5 | 1994.6] 2.05 | 1310.00 |
12.600 | 287.00] | 511.0 | 2496.4 | 2501.5] 2.58 | 1310.05 |
12.700 | 363.00] | ©50.0 | 3139.9 | 3146.4| 3.24 | 1310.11 |
12.800 | 444.,00] | 807.0 | 3938.8 | 3946.9] 4,06 | 1310.19 |
12.900 | 521.00] | 965.0 | 4893.7 | 4903.8| 5.05 | 131029 |
13.000 | 558.00| | 1119.0 | 6000.3 | 6012.7]| 6.19 | 1310.40 |
13.100 | 650.00] | 1248.0 | 7233.4 | 7248.3] 7.46 | 1310.52 |
13.200 | 702.00] | 1352.0 | 8567.7 | 8585.4| 8.84 | 1310.66 |
13.300. | 746.00] | 1448.0 | 9855.0 | 10015.7| 10.33 | 1310.80 |
13.400 | 790.00] | 1536.0 | 11502.1 | 11534..01 14.46 | 1310.95 |
13.500 | 759.00] |  1549.0 | 130139 | 13051.1]| 18.59 | 1311.10 |
13.600 | 727.00] |  1486.0 | 14454.9 | 14499,9] 22.54 | 1311.24
13.700 | 700.00] |  1427.0 | 15829.2 | 15881.9| 26.30 | 1311.38 |
13.800 | 674.00| |  1374.0 | 17143.5 | 17203.2| 29.90 | 1311.50
13.900 | 636.00] | 1310.0 | 18386.8 | 18453.5]| 33.30 | 1311.863 |
14.000 | 598.00] | 1234.0 | 19547.9 | 19620.8| 36.48 | 1311.74 |
14.100 | 552.00] | 1150.0 | 20617.9 | 20897.9| 39.98 | 1311.85 |
14.200 | 507.00] | 1059.0 | 21589.3 | 21676.9| 43.79 | 1311.94
14.300 | 461.00] | 968.0 | 22462.9 | 22557 .3 47.22 | 1312.02 |
14,400 | 430.00] | 891.0 | 23253.2 1| 23353.9/ 50.33 | 1312.10 |
14.500 | 398.00] | 828.0 | 23974.9 | 24081.2| 53.16 | 1312.17%7 |
14.600 | 367.00] | 765.0 | 24628.4 | 24739.9] 55,73 | 1312.23 |
14.700 | 344.00] | 711.0 | 25223.3 | 25339.4| 58.07 | 1312.28 |
14.800 | 322.00] | 666.0 | 25768.9 | 25888.3] 60.21 | 1312.34 |
14.900 | 299.00]| | 621.0 | 26265.6 | 26389.9] 62.16 | 1312.38 |
15.000 | 276.00] | 57550 | 26712.8 | 26840.8| 63.91 | 1312.43
15.100 | 261.00] | 537.0 | 2733187 | 27249.8] 65.:5% | 1312.47 ]
15.200 | 247.00] | 508.0 | 27492.8 | 27626.7] 66.98 | 1312.50
15.300 | 232.00]| | 479.0 | 278351 | 27971.8| 68.32 | 1312.53
15.400 | 218.00] | 450.0 | 28146.0 | 28285.11 69.54 | 1312.56



POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 10-07-2009 08:27:29

Pond File: CRULKPND. PND

Inflow Hydrograph: CRUISLOS5.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+1I2 | 28/t = O | 25/t + O | OUTFLOW |ELEVATION|

(hrs) | (cfs) | | (cfs) | (cts) \ (efs) | (cfs) | (ft) \

| =esmenms | memm——nme | e [m=rmmmmemme—e |=m=—mr——e== f==mmmmr == |
15.500 | 203.001 | 421.0 1 28425.8 | 28567.0] 70.64 | 1312.59
15.600 | 194.001 | 397.0 | 28679.5 | 28822.8] 71.64 | 1312.61
15. 700 185.001 | 379.0 | 28913.4 | 29058.5] 72.56 | 1312.64
15.800 | 175.00] | 360.0 | 29126.6 | 29273.4| 73.39 | 1312.66
15.900 | 166.00] | 341.0 | 29319.3 | 29467.86]| 74.15 | 1312.68
16.000 | 157.00] | 323.0 | 29492.6 | 29642.3| 74.83 | 1312.69
16.100 | 51000 | 308.0 | 29649.7 | 29800.96] 75.45 | 1312.71
16.200 | 145.001 | 296.0 | 29793.7 | 29945.71 76.01 | 1312.72 |
16.300 | 138.001 | 283.0 | 29923.7 | 30076.7] 76.52 | 1312.73 |
16.400 | 132.001 | 270.0 | 30039.7 | 30183.7] 76.98 | 1312.74 |
16.500 | 126.00| | 258.0 | 30142.9 | 30297.71 77.39 | 1312.75 |
16.600 | 122.001 | 248.0 | 30235.4 | 30390.9] T1.75 | 1312.76
16.700 | 118.001 | 240.0 | 303193 | 30475.4| 78.08 | 1312.77 |
16.800 | 113.001 | 231.0 | 30393.5 | 305503 78.37 | 231.2.78 |
16.900 | 109.001 | 222.0 | 30458.3 | 30615.5| 78.62 | 1312.78 |
17.000 | 105.001 | 214.0 | 30514.6 | 30672.3| 78.84 | ¥312.79 |
17.100 | 102.001 | 207.0 | 30563.5 | 30721.56] 79.04 | 1312.79
17.200 | 98.001 | 201.0 | 30606.1 | 30764.5| 79.20 | 1312.80 |
17.300 | 97.001 | 1%6.0 | 30843.4 | 30802.1] 79.36 | 1312.80 |
17.400 | 94.001 | 191.0 | 30675.4 | 30834.4| 79.52 | 1312.80 |
17.500 | 91.001 | 185.0 | 30701.1 | 30860.4| T9. 64 | 131281 ||
17.600 | 89.001 | 180.0 | 30721.6 | 30881.1] 79.74 | 1312.81 |
17.700 | 87.001 | L1e.0 | 30738.0 | 30897.56| 79.82 | 1312.81 |
17.800 | 84.00] | 171.0 | 30749.2 | 30909.0| 79.87 | 1312.81 |
17.900 | 82.001 | 166.0 | 30755.4 | 30915.2| 79.90 | 1312.81 |
18.000 | 80.001 | 162.0 | 30757.¢ | 30917.4| 79.91 | 1312.81 |
18.100 | 79.00] | 15%.0 | 30756.8 | 30916.6]| 79,931 | 131L2.81 |
18.200 | 78.001 | 157.0 | 30754.0 | 30913.8| 79.89 | 1312.81 |
18.300 | 77.00] | 155.8 | 30749.3 | 30909.01 79.87 | 1312.81 |
18.400 | 76.001 | 153.0 | 30742.6 | 30902.3] 79.84 | 1312.81 |
18.500 | 75.00] | 1530 | 30734.0 | 30893.6| 79.80 | 1312.81 |
18.600 | 74,001 | 149.0 | 209235 | 30883.0| 79.75 | 1312.81 |
18.700 | 73.00] | 147.0 | 30711.1 | 30870.5] 79:69 | 1312:81 |
18.800 | 72.001 | 145.0 | 30€96.9 | 30856.1] 79.62 | 1312.81 |
18.900 | 71.00] | 143.0 | 30680.8 | 30839.9] 79.54 | 1312.80 |
15.000 | 70.001 | 141.0 | 30662.9 | 30821.8]| 79.46 | 1312.80 |
19200 | 69.001 | 139.0 | 30643.2 | 30801.9] 79.36 | 1312.80 |
19.200 | 68.001 | 137.0 | 3062L.7 | 30780.2] 79,27 | 1312.80 |
19.300 | 67.001 | 135.0 | 30598.3 | 30758.7] 79.17 | 1312.80 |
19.400 | 66.001 | 133.0 | 3057342 | 30731.3] 7907 | 1312.79 |
19.500 | 64.00] | 130.0 | 30545.2 | 30703.2] 78.97 | 1312.79 |
19.600 | 63.00] | 127.8 | 30514.6 | 30672.2| 78.84 | 1312.79 |
19.700 | 62.001 | 125.0 | 30482.1 | 30639.06| 78.72 | 1312.79 |
19.800 | 61.00] | 123.0 | 30447.9 | 30605.1] 78.58 | 1312.78 |
19.900 | 60.001 | 1210 | 30412.1 | 30568.9] 78.44 | 1312.78 |
20.000 | 59.00(1 | 119.0 | 30374.5 | 30531.1] 78.29 | 1312.78 |



POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 10-07-2009 08:27:29

Pond File: CRULKPND. PND

Inflow Hydrograph: CRUISLO5.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME | INFLOW | | I1+I2 | 25/t -9 | 25/t + O | OUTFLOW |ELEVATION|
(hrs) | (efs) | | (efs) | {cEs) | (cfs) | (cfs) | (ft)

i e | frrsesnmmmrae S e | Jommmms R
20.100 | 58.00] | 11740 30335.2 | 30491.5| 78.14 | 1312.77
20.200 | 58.00] | 116.0 | 30285.2 | 30451.2| 77.98 | 1312.77
20.300 | 57.00] | 115.0 | 30254.6 | 30410.2] 77.82 | 1312.76
20.400 | 56.00] | 113.0 | 30212.3 | 30367.6| 77.66 | 1312.7%6
20.500 | 56.00] | 112.0 | 30169.3 | 30324.3| 77.49 | 1312.76
20.600 | 55.00] ! 111.0 | 30125.7 | 30280.3| 17.32 | 1312.75
20.700 | 54.00] \ 109.0 | 30080.4 | 30234.7| 77.14 | 1312.75
20.800 | 53.00] \ 107.0 | 30033.5 | 30187.4| 1696 | 1312.74
20.900 | 53.00| | 106.0 | 29985.9 | 30139.5]| 76.77 | 1312.74
21.000 | 52.001 | 105.0 | 29937.8 | 30080.9] 76.58 | 1312.73
21.100 | 51.001 | 103.0 | 29888.0 | 30040.8]| 76.38 | 1312.73
21.200 | 51.001 | 102.0 | 29837.6 | 29990.0| 7619 | 1312,72
21.300 | 50.001 | 101.0 | 23786.7 | 29938.6| 75.99 | 1312.72
21.400 | 49.00| | 99.0 | 29734.1 | 29885.7| 75.78 | 1312.71
21.500 | 48.001 | 97.0 | 29680.0 | 29831.1| 75.57 | 1312.71
21.600 | 48.001 | 96.0 | 29625.3 | 29776.0| 1535 | I312.70
21.700 | 47.00] I 95,0 | 29570.0 | 29720.3| 75.14 | 1312.70
21.800 | 46.00] | 93.0 | 29513.2 | 29663.0| 74.91 | 1312.869
21.900 | 46.00] | 92.0 | 29455.8 | 29605.2| 74.89 | 1312.69
22.000 | 45.001 | 91.0 | 29397.9 | 29546.8| 74.46 | 1312.68
22.100 | 44.00] | 89.0 | 29338.4 | 29486.9| 74,23 | 133268
22.200 | 43.00] | 87.0 | 29277.4 | 29425.4| 73.99 | 1312.67
22.300 | 42.00] | 85.0 | 29215.0 | 29362.4| 73.74 | 1312.867
22.400 | 42.00] | 84.0 | 29152.0 | 29299.0| 73.49 | 1312.66
22.500 | 41.00] I 83.0 | 29088.5 | 29235.0| 73.24 | 1312.65
22.600 | 40.00] \ 81.0 | 29023.5 | 29169.5]| 72.99 | 1312.65
22.700 | 395.00] \ 79.0 | 28957.1 | 29102.5] 72.73 | 1312.64
22.800 | 38.00] \ 77.0 | 28889.1 | 29034.1| 72.46 | 1312.63
22.900 | 3700 \ 7520 | 28819.8 | 28964.1| 72.19 | 1312.83
23.000 | 36.00] \ 73.0 | 28748.9 | 28892.8| 71.91 | 1312.62
23.100 | 35.001 | 71.0 | 286876.7 | 28819.9| 71.63 | 1312.61
23.200 | 34.00] | 69.0 | 28603.0 | 28745.7| 71.34 | 1312.61
23.300 | 34,001 | 68.0 | 28528.9 | 28671.0| 71.05 | 1312.460
23.400 | 33.001 | 67.0 | 28454 .4 | 28595.9| 70.75 | 1312.59
23.500 | 32.00(1 | 65.0 | 28378.5 | 28519.4| 70.46 | 1312.59
23.600 | 31.001 | 63.0 | 28301.2 | 28441.5| 70.15 | 1312.58
23.700 | 30.00] | 61.0 | 28222.5 | 28362.2| 69.84 | 1312.57
23.800 | 29.001 | 59.0 | 28142.4 | 28281.5| 69.53 | 1312.5%6
23.5900 | 28.001 | 57.0 | 28061.0 | 28199.4| 69.21 | 1312.56
24.000 | 28.00] | 56.0 | 27979:2 | 28117.0| 68.89 | 1312.55
24,100 | 27.001 | 55.6 | 27897.1 | 28034.2| 68.57 | 1312.54
24.200 | 26.00] | 53.0 | 27813.6 | 27950.1| 68.24 | 1312.53
24.300 | 25.00] | 51.0 | 27728.8 | 27864 .5 67.90 | 1312.52
24.400 | 24.00] | 49.0 | 27642.7 | 27777.8| 61.87T | 13L2.52
24.500 | 23.00] | 47.0 | 27555:2 | 2768%.7] 67.22 | 1312.51
24,0600 | 22.00] | 45.0 | 27466.5 | 27600.2| 66.87 | 1312.50



POND-2 Version: 5.21 S/N: Page 5
EXECUTED: 10-07-2009 08:27:29

Pond File: CRULKPND. PND

Inflow Hydrograph: CRUISLO5.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+12 | 28/t - O | 25/t + O | OUTFLOW |ELEVATION
(hrs) | (efs) I (cfs) | (cfs) | (cfs) | (cfs) | (ft)

-------- e T e e L e s
24,700 | 21.001 | 43.0 | 27376.5 | 27509.5] 6652 | 1312,49
24.800 | 20.001 | 41.0 | 27285.1 | 27417.5] 66.16 | 1312.48
24.9%00 | 20.001 | 40.0 | 27193.5 | 2732511 65.80 | 1312.47
25.000 | 19.001 | 39.0 | 27101.6 | 27232.5] 65.44 | 1312.4%6
25.100 | 18.001 | 37.0 | 27008.5 | 27138.6] ©5.08 | 1312.45
25.200 || 17.001 | 35.0 | 26914.1 | 27043.5 64.71 | 1312.45
25.300 | 16.001 | 33.0 | 26818.4 | 26947.1] 64.33 | 1312.44
25.400 | 15.00]1 \ 31.0 | 26721.5 | 26849.4] ©3.95 | 1312.43
25.500 | 14.00( | 23.0 | 26623.4 | 26750.5] 63.56 | 1312.42
25.600 | 14.00] | 28.0 | 26525.0 | 26651.4| 63.18 | 1312.41
25.700 | 13.001 | 27.0 | 26426.5 | 26552.0| 62.79 | 1312.40
25.800 | 12.001 | 25.0 | 26326.7 | 26451.5] 62:40" | 131239
25.900 | 11.001 | 23.0 | 26225.7 | 26349.7| 62.00 | 1312.38



~

POND-2 Version: 5.21 S/N: Page @
EXECUTED: 10-07-2009 08:27:29

Fhkkkkkkkkkkxk*xk*x GUMMARY OF ROQUTING COMPUTATIONS **kkdxxdbktrrkxkkhrkw

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLOS5.HYD
Cutflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1309.80 ft

**x** Summary of Peak Outflow and Peak Elevation *****

Peak Inflcw = 790.00 cfts
Peak Cutflow = 1991 cE£s5
Peak Elevation = 1312.81 ft

**x*% Summary of Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 127.43 ac-ft
Total Storage in Pond = 127.43 ac-ft

Warning: Inflow hydrograph truncated on left side.
Warning: Inflow hydrograph truncated on right side.
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POND-2 Version: 5.21 S/N:

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLOS5.HYD
Outflow Hydrograph: OUT .HYD
Peak Inflow = 790.00 cfs
Peak Outflow = 79.9% gfs
Peak Elevation = 1312.81 ft
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File: CRUISLO5.HYD Qmax 790.0 cfs
File: OUT .HYD Qmax = 79.9 cfs

EXECUTED:

Page 7

10-07-2009
08:27:29

Flow (cfs)
800 880






Page 1
TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)
Executed: 09-30-2009 11:07:13
Watershed file: --> CRUISL10.WSD
Hydrograph file: --> CRUISL1Q.HYD
Wichita Readiness Center
Cruiser Lake Watershed
10-year storm event
>>>> Input Parameters Used to Compute Hydrograph <<<<
Subarea AREA CN Tc * PL Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) \ (in) 1input/used
Total Area 1177.00 73.0 2.00 0.00 5.20 | 2.44 .14 .10
* Travel ti

me from subarea outfall to composite watershed outfall point.
Total area = 1177.00 acres or 1.8391 sg.mi
Peak discharge = 1014 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values

Rounded Values Ia/p
Subarea Tc ¥ TE Tc * Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Total Area 1.80 0.00 2.00 0.00 No

* Travel time from subarea outfall to composite watershed outfall point.



Quick TR-55 Version: 5.46 S/N:
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TR-55 TABULAR HYDROGRAPH METHOD

Type II Distribution
(24 hr. Duration Storm

)

Executed: 09-30-200% 11:07:13

Watershed file: --> CRUISL10.WSD
Hydrograph file: --> CRUISL10.HYD
Wichita Readiness Cent
Cruiser Lake Watershe
10-year storm event

ey

d

-

>>>> Summary ©f Subarea Times to Peak <<<<

Peak Discharge at
Composite Outfall
Subarea (cts)

Composite Watershed 1014

Time to Peak at
Composite Outfall
(hrs)

1]



Quick TR-55 Version: 5.46 S/N: Page 3

Type II
(24 hr
Executed: 09-30-2009 11:07:13
Watershed file --> CRUISL10.WSD
Hydrograph file: --> CRUISL10.HYD

Wichita Readiness Center
Cruiser Lake Watershed
1 storm event

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
Total Area 31 40 54 72 81 o4 121 162 220
Total (cfs) 31 40 54 72 81 94 121 162 220
Subarea 12.5 12.6 127 12..8 13.0 13.2 13.4 13:6 13.8
Description hr hr hr hr hr hr hr hr hr
Total Area 287 368 467 570 767 902 1014 933 866
Total (cfs) 287 368 467 570 767 902 1014 933 866
Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.58
Description hr hr hr hr hr hr hr hr hr
Total Area 767 592 471 354 200 202 162 135 117
Total (cfs) 767 592 471 354 260 202 162 135 117
Subarea 18.0 19.0 20.0 22..0 26.0
Description hr hr hr hr hr
Total Area 103 90 76 58 13



Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:07:13
Watershed file: --> CRUISL10.WSD
Hydrograph file: --> CRUISL10.HYD

Wichita Readiness Center
Cruiser Lake Watershed
10-year storm event

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
11.0 31 14.8 412
11.1 34 14.9 383
112 37 15.0 354
11.3 40 5.1 335
11:4 45 15.2 318
15 . 49 153 298
11.6 54 15.4 279
11...7 60 15.5 260
11.8 06 15.6 248
11.9 72 157 237
12.0 81 15.8 225
12.1 94 15:9 214
12.2 121 16.0 202
12:3 162 16.1 194
12.4 220 16.2 18¢
12:5 287 16.3 178
12.6 368 1G4 170
12.7 467 16.5 162
12.8 570 16.6 157
12.9 669 16.7 151
13.8 767 16.8 146
13.1 835 16.89 140
13.2 902 170 135
13.3 958 17.1 131
13.4 1014 172 128
13.5 974 17.3 124
13.6 933 17.4 121
137 899 1.5 117
13.8 866 17.6 114
139 816 17 7 111
14.0 767 17.8 109
14.1 709 17.9 106
14.2 650 18.0 103
14.3 592 18.1 102
14.4 552 18.2 100
14.5 511 18.3 99
14.6 471 18.4 98
14.7 442 18.5 5



Quick TR-55 Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDRCGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:07:13
Watershed file: --> CRUISL10.WSD
Hydrograph file: --> CRUISL1O0O.HYD

Wichita Readiness Center
Cruiser Lake Watershed
10-year storm event

Time Flow Time Flow
(hrs) (cfs) {hrs) (cfs)
18.6 95 22.4 54
18.7 g4 225 52
18.8 93 22.6 51
18.9 91 22.7 50
19.0 90 22.8 49
189.1 89 22.9 43
19.2 87 23.0 47
19.3 86 23.1 45
19.4 24 23.2 44
19.5 83 233 43
19.¢6 82 23.4 42
197 80 235 41
19.8 79 23.6 40
19.9 77 23:7 39
20.0 76 23 .8 38
201 75 23.9 37
20.2 74 24.0 36
20.3 73 24.1 34
20.4 T2 24.2 33
20.5 12 24.3 32
20.6 71 24 .4 31
20.7 70 24.5 30
20:8 69 24.6 29
20.9 68 24.7 28
21.0 67 24.8 26
21.:1 606 24.9 25
212 65 25.0 24
21.3 o4 251 23
21.4 63 25.2 22
21.5 62 25.3 21
21.6 62 25.4 20
287 61 25.:5 19
21.8 60 25.6 18
210 59 25:7 16
22.0 58 5.8 15
22.1 57 25.9 14
22.2 56

22.3 55



POND-2

EXECUTED:

Version:

5.21 S/N:

10-07-2009

08:28:08

LRSS RS S EEE R R R SRR SRS EEEEEEEEE S

* Wichita Readiness Center *

* Cruiser Lake £
= Detention Calculation *
* 10-Year Storm Event

* *

tE S S AR RS EEEEEEEEEEE RS SR EEEEE S

CRUISL10.HYD
CRULKPND. PND

Inflow Hydrograph:
Rating Table file:

—-———INITIAL CONDITIONS----
Elevation = 1309.80 ft
OQutflow = 0.00 cfs
Storage = 0.00 ac-ft

GIVEN POND DATA
ELEVATION| OUTFLOW | STCRAGE |
(ft) | (cfs) | (ac-ft) |
--------- |-————— =]
1309.80 | Q.9 | 0.000]
1310.80 | 16.3 | 41.298]
1311.80 | 38.1 | 83.378]
1312.80 | 79.3 | 126.900]
1313.80 | 131.2 | 171.835]
1314.80 | 190.7 | 218.207]
1315.80 | 254.8 | 266.103]
1316.80 | 322.89 1] 315.813|
1317.80 | 390.6 | 367.694]
1318.80 | 460.8 | 421.998|
1319.80 | 529.5 | 478.473|
1320.80 | 938.06 | 537.311]
1321.80 | 2847.5 | 599.276]
1322.80 | 7507.6 | 665.776|

Time increment

(t)

INTERMEDIATE ROUTING

COMPUTATIONS
25/t | 28/t + 0
(cfs) | (cfs)
____________ | e A
0.0 | 0.0
2994.2 | 10004.5
20177.5 | 20215.6
30709.8 | 30789.1
41584.2 | 41715.4
52806.0 | 52996.7
64327.0 | 64651.8
T6426.7 | 76748.7
88981.9 | 89372.5
102123.5 | 102584.3
116790.5 | 116320.0
130029.3 | 130967.9
145024.7 | 147872.2
161117.8 | 168625.4
0.100 hrs.



POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 10-07-2009 08:28:08

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISL10.HYD
Outflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+I2 | 28/t = 0 | 25/t + O | OUTFLOW |ELEVATION
(hrs) | (cfs) | | (cfs) | (cfs) | (cfs) | (cfs) | (ft)
———————— = B e e B R
11.000 | 31.00] | - | 0.5 | 0.5] 0.00 | 1309.80
11.100 | 34.00] | 65.0 | 65.4 | 65.5] 0.07 | 1309:81
11.200 | 37.00] | 71.0 | 136..1 i 136.4| 0.14 | 1309.81
11.300 | 40.00] | 77.0 | 212.6 | 213.1| 0.22 | 1309.82
11.400 | 45.00] \ 85.0 | 297.0 | 297.6]| 0.31 | 1309.83
11.500 | 49.00| | 94.0 | 390.2 | 391.0] 0.40 | 1309.84
11.600 | 54.00] | 103.0 | 492.2 | 493.2] 051 ||| 1309.85
11.700 | 60.00 | 114.0 | 605.0 | 606.2| 0.62 | 1309.86
11.800 | 66.00] | 126.0 | 729.4 | 731.0] 0.75 | 1309.87
11.900 | 72.00| | 138.0 | 865.7 | 867.4| 0.89 | 1309.89
12.000 | 81.00]| | 153.0 | 1016.6 | 1018.7| 1:05 | 1.369.90
12,100 | 94.00] | 175.0 | 1189.1 | 1191.6| 1.23 1 1.309.92
12.200 | 121.00] | 215.0 | 1401.2 | 1404.1| 1.45 | 1309.94
12.300 | 162.00] | 283.0 | 1680.8 | 1684.2| 1.73 | 1309.97
12.400 | 220.00] | 382.0 | 2058.5 | 2062.8| 2.12 | 1310.01
12..500: | 287.00]| | 507.0 | 2560.2 | 2565.5] 2.64 | 1310.06
12.600 | 368.001 | 655.0 | 3208.6 | 3215.2] 3.31 | 1310.12
12.700 | 467.00]| | 835.0 | 4035.3 | 4043.6| 4.16 | 1310.20
12.800 | 570.00] | 1037.0 | 5061.8 | 5072.3]| 5.22 | 1310.31
12.900 | 669.00] | 1239.0 | 6287.9 | 6300.8] 6.49 | 1310.43
13.000 | 767.00]| |  1436.0 | 7708.0 | 1723..9| 195 | 1310.57
13.100 | 835.00] | 1602.0 | 9290.8 | 9310.0] 9:58 | 1.310.73
13.200 | 902.00| I 1737.0 | 11001.6 | 11027.8} 13.09 | 1310.90
13300 | 958.00]| | 1860.0 | 12825.5 | 12861.6] 18.08 | 1311.08
13.400 | 1014.00] | 1972.0 | 14750.8 | 1435755 23.35 | 1.331.27
13.500 | 974,00 | 1988.0 | 16681.5 | 16738.8] 28.63 | 1311.46
13.600 | 933.00] | 1907.0 | 18521.1 | 18588.5]| 33.67 | 1311.64
13.700 | 899.00| | 1832.0 | 20275.9 | 20353.1| 38.64 | 1311.81
13.800 | 866.00| | 1765.0 | 21950.4 | 22040.9] 45.21 | 1311.97
13.500 | 816.00| | 1682.0 | 23529.6 | 23632.4] 51.41 | 1312.12
14.000 | 767.00] | 1583.0 | 24998.3 | 25112.6] 5128 | 1312.26
14.100 | 709.00]| |  1476.0 | 26349.3 | 26474.3] 62.49 | 1312.39
14.200 | 650.00] | 1359.0 | 27573:7 | 27708.3] 67.30 | 1312.51
14.300 | 592.00] | 1242.0 | 28672.5 | 28815.7] 71.61 | 1312.61
14.400 | 552.00] | 1144.0 | 29665.5 | 29816.5| 75:51 | 131271
14.500 | 511.00| | 1063.0 | 30570.3 | 30728.5]| 79.06 | 1312.79
14.600 | 471.00] | 982.0 | 31386.5 | 31552.3] 82.93 | 1312.87
14.700 | 442 .00] | 913.0 | 32126.5 | 32299.5] 86.47 | 1312.94
14.800 | 412.00] | 854.0 | 32801.1 | 32980.5| 89.71 | 1313.00
14.900 | 383.00| | 795.0 | 33410.8 | 33596.11| 92.63 | 1313.06
15.000 | 354.00] | 137.0 | 33957.3 | 34147.8] 95.25 | 1313.11
15.100 | 335.00] | 689.0 | 34451.1 | 34646.3] 97.62 | 1313:15
15.200 | 316.00]| | 651.0 | 34902.5 | 351021 | 99.79 | 1313.19
15.300 | 298.00| | 614.0 | 353730 | 35516.5] 101.76 | 1313.23
15.400 | 279.00] \ 577.0 | 35682.9 | 35890.0] 103.53 | 1.313.27



POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 10-07-2009 08:28:08

Pond File: CRULKPND. PND

Inflow Hydrograph: CRUISL10.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME \ INFLOW | | T1+E2 \ 28/t - 0 | 2S5/t + O | OUTFLOW |ELEVATION
(hrs) | (efs) | | (cfs) \ (cfs) | (cEs) | tefs) | (ft)

-------- e s I e [ e e ] e e
15.500 | 260.001 | 539.0 | 36011.7 | 36221.91 105.11 | 1313.30
15.600 | 248.00] | 508.0 | 36306.7 | 36519.7| 106.52 | 1313.32
15.700 | 237.001 | 485.0 | 36576.1 | 36791.7| 107.81. | 1313.35
15.800 | 225.001 | 462.0 | 36820.1 | 37038.1| 108.98 | 1313.37
15.900 | 214,00 | 439.0 | 37039.0 | 37259.1] 110.03 | 1313.39
16.000 | 202.001 | 416.0 | 37233.1 | 37455.0] 110.96 | 1313.41
16.100 | 194.00| | 396.0 | 37405.5 | 37629.1| 111.79 | 1313.43
16.200 | 186.00| | 380.0 | 37560.5 | 37785.5| 112.53 | 1313.44
16.300 | 178.00| | 364.0 | 37698.1 | 37924.5] 113.19 | 1313.45
16.400 | 170.00] | 348.0 | 37818.5 | 38046.1| 113.77 | 1313.46
16.500 | 162.00] | 332.0 | 37922.0 | 38150.5| 114.27 | 1313.47
16.600 | 157.001 | 319.0 | 38011.6 | 38241.0| 114.70 | 1313.48
16.700 | 151.00) | 308.0 | 38089.5 | 38319.6| 115.07 | 1313.49
16.800 | 146.00| | 297.0 | 38155.7 | 38386.5] 115.39 | 1313.50
16.900 | 140.001 | 286.0 | 38210.4 | 38441.7| 115.65 | 1313.50
17.000 | 135.001 | 275.0 | 38253.7 | 38485.4] 115.86 | 1313.50
17.100 | 131.00] | 266.0 | 38287.6 | 38519.7| 116.02 | 1313.51
17.200 | 128.001 | 259.0 | 38314.3 | 38546.6] I16:15 | 132351
17.300 | 124.001 | 252.0 | 38333.9 | 38566.3| 116.24 | 1313.51
17.400 | 121.001 | 245.0 | 38346.3 | 38578.9| 116.30 | 1313.51
17.500 | 117.001 | 238.0 | 38351.6 | 38584.3| 116.33 | 1313.51
17.600 | 114.00] | 231.0 | 38350.0 | 38582.6] 116.32 | 1313.51
17.700 | 111.001 | 225.0 | 38342.4 | 38575.09| 116.28 | 1313.51
17.800 | 109.001 | 220.0 | 38329.9 | 38562.4| 116.22 | 1313.51
17.900 | 106.001 | 215.0 | 38312.7 | 38544.9| 116.14 | 1313.51
18.000 | 103.001 | 209.0 | 38289.6 | 38521.7| 116.03 | 1313.51
18.100 | 102.00| | 205.0 | 38262.8 | 38494. 6| 215.90 | 1313.51
18.200 | 100.00| | 202.0 | 38233.3 | 38464.8| 115.76 | 1313.50
18.300 | 99.001 | 199.0 | 38201.1 | 38432.3] I115.61 | 1313.50
18.400 | 98.001 | 197.0 | 38167.2 | 38398.1| 115.44 | 1313.50
18.500 | 96.001 | 194.0 | 38130.7 | 38361.2| 115.27 | 1313.49
18.600 | 95.001 | 191.0 | 38091.5 | 38321. 71 J15.08 | 1313.49
18.700 | 94.001] | 189.0 | 38050.7 | 38280.5| 114.88 | 1313.49
18.800 | 93.001 | 187.0 | 38008.4 | 38237.7| 114.68 | 1313.48
18.900 | 91.001 | 184.0 | 37963.4 | 38192.4| 114.47 | 1313.48
19.000 | 90.001 | 1810 | 37916.0 | 38144.4| 114.24 | 1313.47
19.100 | 89.00] | 179.0 | 37866.9 | 38095.0|] 114.00 | 1313.47
19.200 | 87.001 | 176.0 | 37815.4 | 38042.9| 113.76 | 1313.4%6
19.300 | 86.00] | 173.0 | 37761.4 | 37988.4| 113.50 | 1313.4%6
19.400 | 84.001 | 170.0 | 37705.0 | 37931.4| 113.23 | 1313.45
19.500 | 83.001 | 167.0 | 37646.1 | 37872.0]1 112.94 | 1313.45
19.600 | 82.001 | 165.0 | 37585.8 | 37811.1| 112.65 | 1313.44
19.700 | 80.001 | 162.0 | 37523..1 | 37747.8| 112.35 | 1313.44
19.800 | 19001 | 159.0 | 37458.0 | 37682.1] 112.04 | 1313.43
19.900 | 77.00] | 1560 | 37390.6 | 37614.0| 111.72 | 1313.42
20.000 | 76.001 | 153.0 | 37320.8 | 37543.6| 111.38 | 1313.42



POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 10-07-2009 08:28:08

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISL10.HYD
Outflow Hydrograph: OUT HED
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+I2 | 28/t -0 | 28/t + 0 OUTFLOW |ELEVATION
(hrs) | (cfs) | | (cEfs) | (cts) [ (cfs) | (efs) | (ft)
———————— e s I e e B [
20.100 | 75.00] | 151.0 | 37249.7 | 37471.8|] 111.04 | 1313.41
20.200 | 74.001 | 149.0 | FELTH3 | 373987 110.70 | 131340
20.300 | 73.001 | 147.0 | 37103.6 | 37324.3] 110.34 | 1313.40
20.400 | 72.00] | 145.0 | 37028.7 | 37248.6| 109.98 | 1313.39
20.500 | 72.001 | 144.0 | 36953.4 | 37172.7] 109.62 | 1313.38
20.600 | 71.00]1 | 143.0 | 36877.9 | 37096.4|] 109.26 | 1313.38
20.700 | 70.001 | 141.0 | 36801.1 | 37018.9| 108.89 | 1313.37
20.800 | 69.001 | 139.0 | 36723.1 | 36940.1| 108.52 | 1313.3%6
20.900 | 68.00] | 137.0 | 36643.8 | 36860.1| 108.14 | 1313.36
21.000 | 67.001 | 135.0 | 36563.3 | 36778.8| 107.75 | 1313.35
21.100 | 66.00] | 1330 | 36481.6 | 36696.3| 107.36 | 1313.34
21.200 | 65.00] | 1310 | 36398.7 | 36612.6] 106.96 | 1313.33
21.300 | 64.001 | 129.0 | 36314.6 | 36527.7| 106.56 | 1313.33
21.400 | 63.001 | 127400 | 36229.3 | 36441.6| 106.15 | 1313.32
21.500 | 62.001 | 125:0¢ | 36142.8 | 36354.3| 105.73 | 1313.31
21.600 | 62.001 | 124.0 | 36056.1 | 36266.8| 105.32 | 1313.30
21.700 | 61.001 | 123.0 | 35969.3 | 3617%9.1| 104.%0 | 1313.29
21.800 | 60.00| | 121.0 | 35881.4 | 36090.3] 104.48 | 1313.29
21.900 | 59.00] | 115.0 | 35792, 3 | 36000.4| 104.05 | 1313.28
22.000 | 58.001 | 117.0 | 35702.0 | 35909.3] 903.62 | A313.27
22.100 | 57.001 | 115.0 | 35610.7 | 35817.0| 103.18 | 1313.26
22.7200 | 56.00] | 113.0 | 35518.2 | 35723.7| 102.74 | 1313.25
22.300 | 55.00(| | 111.0 | 35424.6 | 35629.2] J02.29 | 1313.224
22.400 | 54.00] | 109.0 | 35329:9 | 35533.6] 101.84 | 1313.23
22.500 | 52.00] | 106.0 | 35233.2 | 35435.8| 210L.37 | 4313.23
22.600 | 51.001 | 103.0 | 35134.4 | 35336.2| 100.90 | 1313.22
22.700 | 50.001 | 101..0 | 35034.5 | 35235.4| 100.42 | 1313.21
22.800 | 49.001 | 99.0 | 34933.7 | 35133.5]| 99.94 | 1313.20
22.900 | 48.001 | 87.0 | 34831.8 | 35030.7| 99745 | 1323.19
23.000 | 47.00] | 95.0 | 34728.9 | 34926.8]| 98.95 | 1313.18
23.100 | 46.001 | 93.0 | 34625.0 | 34821.9| 9846 | 4313 19
23.200 | 44.001 | 50.0 | 34519.1 | 34715.0] 97.95 | 1313.16
23.300 | 43.001 | 87.0 | 34411.2 | 34606.1] 97.43 | 1313.15
23.400 | 42.001 | 85.0 | 34302.4 | 344%96.2] 96.91 | 1313.14
23.500 | 41.001 | 83.0 | 34192.6 | 34385.4]| 96:38 | 1313:13
23.600 | 40.001 | 81.0 | 34081.9 | 34273.86| 95.85 | 1313.12
23.700 | 39.001 | 79:0 || 33970.3 | 34160.9] 95.32 | 1313.11
23.800 | 38.001 | 77.0 | 33857.7 | 34047.3| 94.78 | 1313.10
23.900 | 37.001 | 75.0 | 33744.3 | 33932.7] 94.23 | 1313.08
24.000 | 36.001 | 73.0 | 33629.9 | 33817.3] 93.68 | 1313.08
24.100 | 34.001 | 70.0 | 33513.6 | 33699.91 93.13 | 1313.07
24.200 | 33.001 | 67.0 | 33395.5: | 33580.6]1 92.56 | 1313.06
24,300 | 32.001 | 5.0 | 332716.5: | 33460.5] 91.99 | 1313.04
24.400 | 31.001 | 63.0 | 33156.7 | 33339.5] 91.41 | 1313.03
24.500 | 30.001 | 61.0 | 33036.0 | 33217.71 90.84 | 1313.02
24.600 | 29.00] | 59.0 | 32914.5 | 33095.0]1 90.25 | 1313.01



POND-2 Version: 5.21 S/N: Page 5
EXECUTED: 10-07-2009 08:28:08

Pond File: CRULKPND. PND

Inflow Hydrograph: CRUISL10.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME I INFLOW | | I1+I2 | 28/t - O | 25/t + O | OUTFLOW |ELEVATION
(hrs) | (ecfs) | | (cfs) | (cfs) I (cfs) | (efs) | (ft)

-------- | mmmmmmmi] R e R e e e
24,700 | 28.00] | 57.0 | 3279%2.2 | 32971.5] 89.67 | 1313.00
24.800 | 26.00] | 54.0 | 32668.1 | 32846.2| 89.07 | 1312.99
24.900 | 25.00] | 53.0 | 32542.1 | 32719..1] 88.47 | 1312.98
25.000 | 24.00] | 49.0 | 32415.4 | 32591.1]| 87.86 | 1312.9%6
25.100 | 2300 | 47.0 | 32287.9 | 32462.4| 87.25 | 1312.95
25.200 | 22.00] | 45.0 | 32159.6 | 32332.9] 86.63 | 1312.94
25.300 | 21.00] | 43.0 | 32030.6 | 32202.6/| 86.01 | 1312.93
25.400 | 20.00] | 41.0 | 31900.8 | 32071.86] 85.39 | 1312.92
25500 | 19.00] | 39.0 | 31770.3 | 31939.8] 84.77 | 1312.91
25.600 | 18.00] | 37.0 | 31639.0 | 31807.3]1 84.14 | 1312.89
25.700 | 16.00]| | 34.0 1| 31506.0 | 31673.0] 83.50 | 1312.88
25.800 | 1500 | 31.4 | 31371.3 | 31537..0] 82.85 | 1312.87
25.900 | 14.00]| | 29.0 | 31235.9 | 31400.3] 82.20 | 1312.86



POND-2 Version: 5.21 S/N: Page 6
EXECUTED: 10-07-2009 08:28:08

tE A S S A S LSS E SRS EES ] SUNmHR‘f O'E‘ ROUTING COMPUTATIONS * ok ok x ok ox ok ok ok ok k ok ok ok ok kR ok

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISL10.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1309.80 ft

*xkx% Summary of Peak Outflow and Peak Elevation ****x

Peak Inflow = 1014.00 cfs
Peak Outflow = 116.33 cfs
Peak Elevation = 1313.51 ft

**x** Summary of Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm 158.96 ac-ft

.96 ac-ft

]
i
[&)]
@

Total Storage in Pond

Warning: Inflow hydrograph truncated on left side.
Warning: Inflow hydrograph truncated on right side.
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Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISL10.HYD
Outflow Hydrograph: QUT .HYD

EXECUTED: 10-07-2009
Peak Inflow = 1014.00 cfs 08:28:08
Peak Outflow = 116.33 &fs
Peak Elevation = 1313.51 ft

Flow (cfs)

0 150 300 450 600 750 900 1050 1200 1350 1500 1650
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TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)
Executed 09=30-2008 11:07:58
Watershed file ——> CRUISL25.WSD
Hydrograph file: —--> CRUISL25.HYD

Ia/p

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1177.00 acres or 1.8391 sq.mi
Peak discharge = 1318 cfs

>>>> Computer Modifications of Input Parameters <<<<<

Input Values Rounded Values Ia/p
Subarea TE i b TE ¥ TE Interpolated Ia/p
Descripticn (hr) (hr) (hr) (hr) (Yes/No) Messages
Total Area 1.80 0.00 2.00 0.00 No ==

* Travel time from subarea outfall to composite watershed outfall point.



Executed: 09-30-2009 11:07:58

Watershed file: --> CRUISL25.WSD
Hydrograph file: --> CRUISL25.HYD
Wichita Readiness Center

ich
Cruiser Lake Watershed
5-year storm event

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at

Composite Outfall Composite Outfall
Subarea {cLs) {hrs)
Total Area 1318 13.4



Quick Page 3
Composite Hydrograph Summary (cfs)
Subarea 1.0 13 A5 119 120 T2 1 122 12:3 12.4
Description hr hr hr hr hr hr hr hr B
Total Area 41 52 70 93 105 122 1.57 210 286
Total (cfs) 41 52 70 93 105 29 157 210 286
Subarea 12,5 12.%6 12.7 12.8 13.0 13.2 13.4 13.% 13.8
Description hr hr hr hr hr hr hr hr hr
Total Area 373 478 606 740 997 1172 1318 1213 1125
Total (cfs) 373 478 606 740 997 117 1318 1213 1125
Subarea 14.0 14.3 14.86 15.0 5.5 16.0 16.5 17.0 17:5
Description h hr hr hr hr hr hr hr hr
Total Area 937 770 612 451 338 262 210 175 152
Total (cfs) 997 770 612 481 338 262 210 175 152
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr r hr
Total Area 134 117 99 76 17



Version: 5.486 S/N: Page 4

TR-55 TABULAR HYDRCGRAPH METHCD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:07:58
Watershed file: --> CRUISL25.WSD
Hydrograph file: --> CRUISL25.HYD

Wichita Readiness Center
Cruiser Lake Watershed
25-year storm event

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
1.1...0 41 14.8 536
11.1 45 14.9 499
1.2 48 15.0 451
11.3 52 15.1 436
11.4 58 152 412
11.5 o4 15.3 387
1%.%6 70 15.4 363
11.7 78 15.5 338
11.8 85 15:6 323
11.9 93 1.5.'7 308
12:0 105 15.8 292
2 122 15.9 277
12,2 157 16.0 262
12:.3 210 1.6.3% 252
12.4 286 16.2 241
125 373 16:3 231
12.6 478 16.4 220
12 7 606 16.5 210
12.8 740 1.6.6 203
12.9 869 1.6 196
£3.9 997 168 189
13+1 1084 16.9 182
13.2 1372 178 175
13.3 1245 17.1 170
13.4 1318 ¥7.:2 166
13.5 12686 17.3 161
136 1213 17.4 157
13.7 1169 i 152
138 1125 17.6 148
1.3:.9 1061 1 . 145
14.0 997 17.8 141
14.1 921 17.9 138
142 846 18.0 134
LI 770 18.1 132
14.4 717 18.2 131
4.5 665 18 3 129
14.6 612 18.4 12:7
14.7 574 18.5 126



Version: 5.46 S/N: Page 5

TR-55 TABULAR HYDROGRAPH METHCD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:07:58
Watershed file: --> CRUISL25.WSD
Hydrograph file: --> CRUISL25.HYD

Wichita Readiness Center
Cruiser Lake Watershed
25-year stcrm event

Time Flow Time Flow
(hrs) (cfs) (hrs) {cts)
18.6 124 22.4 70
18.7 122 22.5 69
18.8 120 22.6 67
18.9 119 227 65
19.0 117 22.8 64
1900 115 22.9 63
19.2 113 23.0 61
19.3 112 23.1 60
19.4 110 23 .2 58
19.5 108 23.3 57
19.6 106 23.4 55
19.7 104 23.5 54
19.8 103 23.6 52
15.9 101 23.7 51
20.0 99 23.8 49
20.1 98 23.9 48
20.2 97 24.0 46
20.3 9% 24.1 45
20.4 94 24.2 44
20.5 93 24.3 42
20.6 92 24.4 41
20.7 91 24.5 39
20.8 90 24.6 38
20.9 89 247 36
21.0 88 24.8 35
21:1 86 24.9 33
21.2 85 25.0 32
21:3 84 25.1 30
21..4 83 25.2 29
21.5 82 25.3 2
21.6 81 25.4 26
21.7 79 25.5 24
21.8 78 25.6 23
21.9 77 257 21
22.0 76 25.8 20
22.1 15 25..9 18
22.2 73

22:.3 72



le: CRULKPND.PND

====INITTAL GCONDITIONS-—=r

Elevation = 1309.80 ft

Qutflow 0.00 cfs

Storage = 0.00 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 25/t | 25/t + 0
(£t) | (cfs) | (ac-ft) | | cfs) | {cfs)

| === | === [ | |- =
1309.80 | 0.0 | 0.000]| | 0.0 | 0
1310.80 | 10.3 | 41.298| | 9994.2 | 10004
1311.80 | 38.1 | 83.378| | 20177.5 | 20215
1312.80 | 79.3 | 126.900] | 30709.8 | 30789
1313.80 | 131.2 | 171:835] | 41584.2 | 41715
1314.80 | 190.7 | 218.207] | 52806.0 | 52996
1315.80 | 254.8 | 266.103] | 64397.0 | 64651
1316.80 | 322.0 | 315.813] | 76426.7 | 76748
1317.80 | 390.6 | 367.694 | | 88981.9 | 89372
1318.80 | 460.8 | 421.998] | 102123.5 | 102584.
1319.80 | 529.5 | 478.473] | 115790.5 | 116320.
1320.80 | 938.6 | 537.3111 | 130029.3 | 130967.
1321.80 | 2847.5 | 599.276] | 145024.7 | 147872.
1322.80 | 7507.6 | 665.776] | 161117:8 | 168625.

Inflow Hydrogr
Rating Table £

S/

N:
08:29:18

Fxkrkkxhk AT XXX XXX Tk kb kchkhhohxx

* *

* Wichita Readiness Center *

x Cruiser Lake *
¢ Detention Calculation =
* 25-Year Storm Event *
* 3
SR E S E S S S S S e R R E R E R R R

aph: CRUISL25.HYD
i

Time increment (t) = 0.100 hrs.

s = oy O

=MW O W U =) o



POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 10-07-2009 08:29:18

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISL25.HYD
Outflow Hydrograph: OUT .HYD
INFLOW HYDROCGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+12 | 28/t - 0 | 25/t + O | OUTFLOW |ELEVATION
(hrs) | (cfs) | | (efs) | (cfs) I (cgs) | (efs) | (ft)
———————— il I B e | L
11.000 | 41.001 | ----- | 0.5 | 0.5] 0.00 | 1309.80
11.100 | 45.00| | 86.0 | 86.3 | 86.5]| 0.09 | 1309.81
11200 | 48.001 | 93.0 | 178.9 | 179.3] 0.18 | 1309.82
11.300 | 52.00] | 100.0 | 278.4 | 278.9] 0.29 | 1309.83
11.400 | 58.001 | 110.0 | 387.6 | 388.4] 0.40 | 1305.84
11.500 | 64.00] | 122.0 | 508.5 | 509.61 0.52 | 1309.85
11.600 | 70.001 | 134.0 | 641.2 | 642.5] 0.66 | 1309.86
11.700 | 78.00| | 148.0 | 787.6 | 789.2] 0.81 | 1309.88
11.800 | 85.001 | 163.0 | 948.6 | 950.6] 0.98 | 1309.90
11.900: | 93.001 \ 178.0 | 1124.3 | 1126.6] 1.16 | 1309.91
12.000 | 105.00| \ 198.0 | 1319.6 | 1322.3] 1.36 | 1305.93
12.100 | 122.00] | 227.0 | 1543.4 | 1546.6] 1.59 | 1309.95
12.200 | 157.00] | 279.0° | 1818.6 | 1822.4| 1.88 | 1309.98
12.300 | 210.001 | 367.0 | 2181.1 | 2185.6] 2.25 | 1310.02
12.400 | 286.00] | 496.0 | 2671.6 | 2677.1] 2.76 | 1310,07
12.500 | 373.001 | 659.0 | 3323.8 | 3330.86| 3.43 | 1310.13
12.600 | 478.00] | 851.0 | 4166.2 | 4174.8] 4.30 | 1310.22
12.700 | 606.00] | 1084.0 | 5239.4 | 5250.2| 5.41 | 1310.32
12.800 | 740.001 | 1346.0 | 6571.8 | 6585.4| 6.78 | 1310.4%6
12.5%00 | 869.001 | 1609.0 | 8164.0 | 8180.8] 8.42 | 1310.62
13.000 | 997.001 | 18%66.0 | 10008.2 | 10030.0} 10.37 | 1310.80
13.100 | 1084.001 | 2081i.0 | 12058.3 | 12090.2]| 15.98 | 1311.00
13.200 | 1172.001 | 2256.0 | 14270.2 | 14314.3| 22.03 | 43a1.22
13.300 | 1245.00| | 2417.0 | 16630.2 | 16687.2| 28.49 | 1311.45
13.400 | 1318.00] | 2563.0 | 19122.6 | 19193.2] 35.32 | 1311.70
13.500 | 1266.00| | 2584.0 | 21618.7 | 21706.0| 43.91 | 1311.94
13.600 | 1213.00] | 2479.0 | 23991.3 | 24097.7| 5323 | 131217
13,700 | 1169.00| | 2382.0 | 26249.1 | 26373.3| 62.09 | 1312.38
13.800 | 1125.001 | 22%4.0 | 28402.0 | 28543.1| 70.55 | 1312.59
13.500 | 1061.00| | 2186.0 | 30431.0 | 30588.0] 78.52 | 1312.78
14.000 | 987.007 | 2058.0 | 323142 | 32485.0| 87.37 | 1312.96
14.100 | 921.001 | 1918.0 | 34040.9 | 34232.2| 95.65 | 1313.12
14.200 | 846.001 | 1767.0 | 35601.6 | 35807.9] 103.14 | 1313.26
14.300 | 770.00] | 1616.0 | 36998.0 | 37217.6] 109.84 | 1313.39
14.400 | 717.00] | 1487.0 | 38253.3 | 38485.0] 115.86 | 1313.50
14.500 | 665.001 | 1382.0 | 39392.6 | 39635.3] 121.32 | 1313.61
14.600 | 612.00| | 1277.0 | 40417.2 | 40669.6] 126.23 | 1313.70
14.700 | 574.00) | 1186.0 | 41341.8 | 41603.2| 130.67 | 1313.79
14.800 | 536.001 | 1110.0 | 42181.6 | 42451.8] 135.08 | 1313.87
14.900 | 499.001 | 1035.0 | 42938.4 | 43216.6| 139.12 | 1313.93
15.000 | 481.001 | 960.0 | 43613.0 | 438968..4] 242.71 | 3313.99
15.100 | 436.00| | 897.0 | 44218.1 | 44510.0] 145.94 | 1314.05
15.200 | 412.001 | 848.0 | 44768.4 | 45066.1| 148.87 | 1314.10
15.300 | 387.00]| \ 799.0 | 45264.3 | 45567.4] 151.52 | 1314.14
15.400 | 363.00] \ 750.0 | 45706.6 | 46014.3] 153.87 | 1314.18
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POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 10-07-2009 08:29:18

Pond File: CRULKPND. PND

Inflow Hydrograph: CRUISL25.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+12 | 25/t - 0 | 25/t + O | OUTFLOW |ELEVATION|
(hrs) | (cfs) | | (cfs) | (cEs) | (cfs) | (cfs) | (£ft) |

JjEss————— | E==mmaaas | === P | mmmmemmmers | mr—mmma— [ ——— |
15.500 | 338.00] \ 701.0 | 460985.7 | 46407.6| 155.95 | 1314.22 |
15.600 | 323.00] \ 661.0 | 46441.1 | 467567 I57.79 | 1314:25 |
15.700 | 308.00] | 631.0 | 46753.2 | 47072.1] 159.45 | 1314.27 |
15.800 | 292.00] | 600.0 | 47031.3 | 47353.2| 160.93 | 1314.30 |
15.900 | 277.001 | 569.0 | 47275.9 | 47600.3] 162.24 | 1314.32 |
16.000 | 262.001 | 53%.0 | 47488.1 | 47814.9| 163.37 | 1314.34 |
16.100 | 252.001 | 514.0Q | 47673.4 | 48002.1| 164.36 | 1314.36 |
16.200 | 241.00] | 493.0 | 47836.0 | 48166.4| 165.22 | 1314.37 |
16.300 | 231.00] | 472.0 | 47976.0 | 48308.01 165.97 | 1314.38 |
16.400 | 220.001 | 451.0 | 48093.8 | 48427.0| 166.60 | 1314.39 |
16.500 | 210.001 | 430.0 | 48189.06 | 48523.8| 167.11 | 1314.40 |
16.600 | 203.001 | 413.0 | 48267.6 | 48602.6] 167.52 | 1314.41
16.700 | 196.001 | 399.0 | 48330.8 | 48666.6| 167.86 | 1314.42 |
16.800 | 189.001 | 385.0 | 48379.6 | 48715.8| 168.12 | 1314.42 |
16.900 | 182.00| \ 3710 | 48414.0 | 48750.6]1 168.30 | 1314.42 |
17.000 | 175.00| | 357.0 | 48434.2 | 48771.0| 168.41 | 1314.43 |
17.100 | 170.001 | 345.0 | 43442.2 | 48779.2| 168.46 | 1314.43
17.200 | 166.00] | 336.0 | 48441.3 | 48778.2| 168.45 | 1314.43
17.300 | 161.00] | 327.0 | 48431.5 | 48768.3| 168.40 | 1314.43
17.400 | 157.001 | 318.0 | 48412.9 | 48749.5| 168.30 | 1314.42 |
17.500 | 152.001 | 309.0 | 48385.6 | 48721.9| 168.15 | 1314.42 |
17.600 | 148.00} | 300.0 | 48349.7 | 48685.6| 167.96 | 1314.42 |
17.700 | 145,001 | 293.0 | 48307.2 | 48642.7| 167.74 | 1314.41
17.800 | 141.001 | 286.0 | 48258.3 | 48593.2| 167.48 | 1314.41 |
17.900 | 138.001 | 279.0 | 48202.9 | 48537.3| 167.18 | 1314.40 |
18.000 | 134,001 | 272.0 | 48141.2 | 48474.9| 166.85 | 1314.40 |
18.100 | 132.00| | 266.0 | 48074.2 | 48407.2| 166.49 | 1314.39
18.200 | 31000 | 263.0 1 48005.0 | 48337.2| 166.12 | 1314.39
18.300 | 129.001 | 260.0 | 47933.5 | 48265.0| A65.74 | 1314.38 |
18.400 | 127.001 | 256:0 | 47858.8 | 48189.5| 165.35 | 1314.37 |
18.500 | 126.00] \ 2530 | 47781.9 | 48111.8| 164.94 | 1314.37 |
18.600 | 124.001 | 250.0 | 47702.9 | 48031.9| 164.51 | 1314.36 |
18.700 | 122.00] 245.0 | 47620.8 | 47948.9| 164.08 | 1314.35 |
18.800 | 120.00| | 242.0 | 41535.5 | 47862.8| 163.62 | 1314.34 |
18.900 | 119.001 | 239.0 | 47448.2 | 47774.5] 163.16 | 1314.34 |
19.000 | 17001 236.0 | 47358.8 | 47684.2| 162.68 | 1314.33 |
19.100 | 1¥5.001 | 232.0 | 47266.5 | 47590.8| 162.19 | 1314.32 |
19.200 | 113..00] | 228.0 | 4717343 47494.5] 161.68 | 1314.31 |
19.300 | 112.00] | 225:0 | 47073.8 | 473%96.1] 161.16 | 1314.30 |
19.400 | 110.001 | 2220 | 46974.5 | 47295.8| 160.63 | 1314.29 |
19.500 | 108.001 | 218.0 | 46872.3 | 471%2.5] 160.09 | 1314.29 |
19.600 | 106.001 | 214.0 | 46767.3 | 47086.3] 159.53 | 1314.28 |
19.700 | 104.001 | 210.0 | 46659.4 | 46977.31 158.95 | 1314.27 |
19.800 | 103.00| | 207.0 | 46549.6 | 46866.4| 158.37 | 1314.26 |
19.900 | 101.00] | 204.0 | 46438.1 | 46753.6| 157.77 | 1314.25 |
20.000 | 99.00] | 200.0 | 46323.8 | 46638.1| 157.16 | 1314.24 |



POND-2 Version: 5.21 5/N:
EXECUTED: 10-07-2009% 08:29:18

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISL25.HYD
Cutflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH

TIME | INFLOW | | I1+1I2 |
(hrs) | (cEs) | | (cfs) I
******** [l | i
20,100 | 98.00] \ 197.0 |
20.200 | 97.00] \ 195.0 |
20.360 | 96.00]| \ 193.0 |
20.400 | 94.00| | 190.0 |
20.500 | 93.00] | 187.0 |
20.600 | 92.00| | 185.0 |
20.700 | 91.00| | 183.0 |
20.800 | 890.00] | 181.0 |
20.900 | 89.00] | 179.0 |
21.000 | 88.00] | 137.0 |
21:100 | 86.00] | 174.0 |
21.200 | 85.00] I 171.0 |
21,300 | 84.00] | 169.0 |
21.400 | 83.00] | 167.0 |
21.500 | 82.00] | 165.0 |
21.600 | 81.00] | 1630 |
21.700 | 79.00] | 160.0 |
21.800 | 78.00] \ 157.0 |
21.900 | 77.00] \ 155.0 |
22.000 | 76.00] | 153:0 ||
22,180 | 75.00] | 1530 |
22.200 | 73.00] | 148.0 |
22:,300 | 72.00] | 145.0 |
22.400 | 70.00]| | 142.0 |
22.500 | 69.00] I 139.0 |
22.600 | 67.00] | 136.0 |
22.700 | 66.00] | 133.0 |
22.800 | 64.00] | 130.0 |
22.900 | 63.00] | 127.0 |
23.000 | 61.00| | 124.0 |
23.100 | 60.00| | 121.0 |
23.200 | 58.00] | 118.0 |
23.300 | 57.00] | 115.0 |
23.400 | 55..00] | 112.0 |
23.500 | 54.00] | 109.0 |
23.600 | 52.00] | 106.0 |
23.700 | 51.00] \ 103.0 |
23.800 | 49.00] \ 100.0 |
23.900 | 48.00] \ 97.0 |
24.000 | 46.00| \ 94.0 |
24.100 | 45.00] | 91.0 |
24.200 | 44,00 | 89.0 |
24.300 | 42.00] | 86.0 |
24,400 | 41.00] | 83.0 |
24 .500 | 39.00] | 80.0 |
24.600 | 38.00] | 77.0 |

445591,
44883.
44735,
445606.
44476.
44346.
44214,
44081,
43947,
43812.
43677.
43540.
43402.
43282,
43721
42978.
42834.
42589,
42542,
42393,
42243,
42082.
41540,
4178%6.
41630,
41474,
41316.
41156.
40985.
40833.
40669.
40504,
40339.
40172.
40003.
39833.

46520.
46402.
46283.
46163.
428040,
45917.
45794,
45669.
45544,
45418,
45291.
45162.
45032.
44902,
44771,
44639.
44506.
44371,

44236
44100
43963
43825
43685
43544
43401
43257
43111
42964
42816

426066.

42514
42361
42207
42052
41895
41736

41577.

41416
41253
41089
40524
40758
40590
40422
40252

40080.

4]
.0
.0
-4
.31
.6
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.81
.6l
<5
.81
i |
2]
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21
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6
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POND-2 Version: 5.21
EXECUTED: 10-07-2009

Pond File:
Inflow Hydrograph:
Outflow Hydrograph:

INFLOW HYDROGRAPH

TIME | INFLOW |

(hrs) | (cfs) |
———————— e |
24.700 | 3¢.00]
24.800 | 5.00]
24.900 | 33.00]
25.000 | 32.00]
25500 | 30.00]
25.200 | 29.00]
25.300 | 27.00]
25.400 | 26.00]
25.500 | 24.00]|
25.600 | 23.00]
25.700 | 21.00]
25.800 | 20.00]
25.900 | 18.00]|

S/N: Page 5

08729218

CRULKPND. PND
CRUISL25.HYD

oUT LHYD
ROUTING COMPUTATIONS

| I1+I2 | 28/t - O | 28/t + O | OUTFLOW |ELEVATION
| (cEs) | (cfs) | (cEs) 1 f(ecEs) | {fL)
e S e | === |====mmm==
| 74.0 | 39662.5 | 39907.7| 122.61 | 1313.63
| 71.0 | 39489.9 | 39733.5] 121.7% | 1313.62
| 8.0 | 39316.0 | 39557.9] 12085 | 1313.60
| 65.0 | 39140.8 | 39381.0| 120.11 | 1313.59
| 62.0 | 38964.3 | 39202.8| 119.27 | 1313:.57
| 59.0 | 38786.5 | 39023.31 118.41 | 1313.55
| 56.08 | 38607.3 | 38842.5] 117.55 | 1313.54
| 53.0 | 38427.0 | 38660.3] 134669 | 334.3.52
I 50.0 | 38245.3 | 38477.0] 115.82 | 1313.50
I 47.0 | 38062.5 | 38292.3| 114.94 | 1313.49
| 44 .0 | 37878.3 | 38106.5]| 114.06 | 1313.47
| 41.0 | 37693.0 | 37919.3] 113.17 | 1313.45
| 38.0 | 37506.4 | 37731.0] 112,27 | 1313.44



POND-2 Version: 5.21 S/N: Page 6
EXECUTED: 10-07-2009 08:29:18

dede % ok e d e ke ok ok ok ok ok ok ok ke ke SULNED'.‘IARY' OE‘ ROUTING COE‘IPUTATIOBIS L

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISL25.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1309.80 ft

****x* Summary of Peak Outflow and Peak Elevation *****

Peak Inflow = 1318.00 cfs
Peak Outflow = 168.46 cfs
Peak Elevation = 1314.43 ft

***x%x Summary cf Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm 200.87 ac-ft

Il

Il
[3S]
(=]
o
[S5]
~J
o
Q

|
-
ot

Total Storage in Pond

Warning: Inflow hydrograph truncated on left side.
Warning: Inflow hydrograph truncated on right side.



POND-2 Version: 5.21 S/N: Page 7

Pond File: CRULKPND, PND
Inflow Hydrograph: CRUISL25.HYD
Cutflow Hydrograph: QUT LHYD

EXECUTED: 10-07-2009
Peak Inflow = 1318.00 cfs 08:29:18
Peak Cutflow = 168.46 cfs
Peak Elevation = 1314.43 ft

Flow (cfs)
0 150 300 450 600 750 900 1050 1200 1350 1500 18650
\

12.6 - |x% g
|x N
12.7 -|x *
| x -
12.8 -|x %
1% =
12.9 —|x ¥
| x -
T 0: = % *
| % *
13:1 -| % *
| x %
13.2 -| x *
| x *
13.3 =| x -
| x £
13.4 -| x *
| = *
1.3.5 =] = %
| x i
13.6 -| x ¥
| = -
1.3.7 =] = -
| X -
138 =] % ¥
| X *
13.9 -| 54 ®
| X *
14.0 -} % *
| X =
14.1 -] ® %
\ X x
14.2 —| % *
| X ¥
14.3 —| b4 e
| X X
14.4 —| ® -
| X ¥
14.5 - ® *
|
TIME
(hrs)
* File: CRUISL25.HYD Qmax = 1318.0 cfs

x File: 0OUT .HYD Qmax = 168.5 cfs



TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:08:58
Watershed file: --> CRUISLOOQO.WSD
Hydrograph file: --> CRUISLOO.HYD

Wichita Readiness Center

Cruiser Lake Watershed
100-year storm event

Subarea ARER CN Te * Tk Precip. | Runoff Ia/p
Description (acres) (hrs) (hrs) (in) | (in) input/used
Total Area 1177..00 73.0 2.00 0.00 7.80 I 4.63 09 10

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 1177.00 acres or 1.8391 sqg.mi
Peak discharge = 1924 cis

Input Values Rounded Values Ia/p
Subarea TC * Tt i i ¥ Tt Interpolated Ia/p
Description (hr) (hr) (hr) (hr) (Yes/No) Messages
Total Area 1.80 0.00 2.00 0.00 No Computed Ia/p < .1



Quick TR-55 Version: 5.46 S/N: Pag

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:08:58
Watershed file: --> CRUISL00O.WSD
Hydrograph file: --> CRUISL0O.HYD

Wichita Readiness Center
Cruiser Lake Watershed
100-year storm event

>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite QOutfall
Subarea (cfs) (hrs)
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TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)
Executed: 09-30-2009 11:08:58
Watershed file: --> CRUISLOO.WSD
Hydrograph file: --> CRUISLOO.HYD
Wichita Readiness Center
Cruiser Lake Watershed
100-year storm event
Composite Hydrograph Summary (cfs)
Subarea 11.0 11.3 11.6 11.9 12.0 121 12,2 172.3 124
Description hr hr hr hr hr hr hr hr hr
Total Area 60 77 102 136 153 179 230 307 417
Total (cfs) 60 i iif 102 136 153 179 230 307 417
Subarea 12:5 12.6 Y27 12.8 130 13:2 184 13:6 13.8
Description hr hr hr hr hr hr hr hr hr
Total Area 545 698 886 1081 1456 1711 1924 177X 1643
Total (cfs) 545 698 886 1081 1456 1711 1924 1771 1643
Subarea 14.0 14.3 14.86 15.0 15.5 156.0 16..5 17.0 17.5
Description hr hr hr hr hr hr hr hr hr
Total Aresa 1458 1124 894 673 494 383 307 255 221
Total (cfs) 1456 1124 894 673 494 383 307 255 221
Subarea 18.0 19.0 20.0 22.0 26.0
Description hr hr hr hr r
Total Area 196 170 145 111 26



Version: 5.46 S/N:

TR-55 TABULAR HYDROGRAPH METHOD

Type II Distribut

ion

(24 hr. Duration Storm)

Executed: 09-30-2009
Watershed file: --> CRUISL0O0.WSD
Hydrograph file: --> CRUISL0OO.HYD

11:08:58

Wichita Readiness Center
Cruiser Lake Watershead
100-year storm event

Time Flow
(hrs) (cfs)
11.0 60
3 [ 06
il 2 71
1. 3 77
11.4 85
1.5 94
11.6 102
11.7 1153
11.8 125
11.9 136
120 153
121 1739
122 230
12:.3 307
12.4 417
12.5 545
1246 698
12.7 886
12.8 1081
12.9 1268
13.0 1456
0 0 1584
132 1711
i3s3 1818
13.4 1924
13.5 1848
13.6 1771
13.7 1707
13.8 1643
139 1550
14.0 14586
14.1 1345
14..2 1235
14.3 1124
14.4 1047
14.5 371
14.6 894
14.7 839

Time Flow
(hrs) (cfs)
14.8 783
14..9 728
15.0 673
5.1 637
15.2 601
15.3 566
15.4 530
5.5 494
15.6 472
15.7 450
15.8 427
15:9 405
16.0 383
16.1 368
1:6..2 353
16.3 337
16.4 322
16.5 307
1.6 297
16.7 286
16.8 276
16.9 265
1% 0 285
1 248
1. 2 241
17 8 235
17.4 2238
17 5 221
17.6 216
VT 211
1.7. 8 206
17:9 201
18.0 196
18.1 193
18.2 191
18.3 183
18.4 186
18.5 183



Quick TR-55 Version: 5.46 S/N:

TR-55 TABULAR HYDROGRAPH METHOD
Type II Distribution
(24 hr. Duration Storm)

Executed: 09-30-2009 11:08:58
Watershed file: --> CRUISLOO0.WSD
Hydrograph file: --> CRUISLOO.HYD

Wichita Readiness Center
Cruiser Lake Watershed
100-year storm event

Time Flow Time Flow
(hrs) (EESY (hrs) (cfs)
18.6 180 22.4 102
18.7 178 2215 100
1848 175 2256 98
18.9 173 22T 96
19.0 170 22.8 94
TSl 168 22.9 92
19.2 165 23.0 90
193 162 23 38
19.4 160 232 8o
19.5 158 23,3 83
19.6 155 23.4 81
1957 152 2335 79
19.8 150 23.6 77
19.9 148 2347 75
20.0 145 23..:8 3
20.1 143 23.9 Tl
202 142 24.0 28
20.3 140 24.1 66
20.4 138 24.2 64
20,.5 136 24.3 62
20.6 135 24.4 60
20,7 133 24,5 58
20.8 131 24.6 56
20.9 130 0 54
2150 128 24.8 52
o A 126 24..9 49
212 125 25.0 47
21..3 123 2571 45
21.4 121 25.2 43
21.:5 120 25.3 1
21.6 118 5.4 39
217 116 25:5 37
21.8 114 25.56 34
219 113 25:7 32
22..0 G e 25...8 30
2 105 25.89 28
222 107

223 105



POND-2 Version: 5.21 S/N: Page 1
EXECUTED: 10-07-2009 08:30:06

RS S SEA R RS RS E R E R EREE SRR ERE
- &

* Wichita Readiness Center *

£ Cruiser Lake ®
* Detention Calculation *
& 100-Year Storm Event ¥
- =

FAEA XXX XX T AT A AT R AT T & ehhxh*tr*

Inflow Hydrograph: CRUISLO0O.HYD
Rating Table file: CRULKPND.PND

—-———INITIAL CONDITIONS----

Elevation = 1309.80 ft
Outflow = 0.00 cfs
Storage = 0.00 ac-f
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | I 25/t | 25/t + 0
| (ft) | dfefs)y | (ac=££) | | (cfs) | (cfs)
e | === | ========== | |- |-
| 1309.80 | 0.0 | 0.000] | 0.0 | 00
| 1310.80 | 10.3 | 41.298]| | 93994.2 | 10004.5
| 1311.80 | 38.1 | 83.378| | 20177.5 | 20215.56
| 1312.80 | 79.3 | 126.900] | 30709.8 | 30789.1
| 1313.80 | 131.2 | 171.835] | 41584.2 | 41715.4
| 1314.80 | 180.7 | 218.207| | 52806.0 | 52996.7
| 1315.80 | 254.8 | 266.103] | 64397.0 | 64651.8
| 1316.80 | 322.0 | 315.813| | 76426.7 | 76748.7
| 1317.80 | 390.6 | 367.694| | 88981.9 | 89372.5
| 1318.80 | 460.8 | 421.998| | 102123.5 | 102584.3
| 1319.80 | 529.5 | 478.473| | 115790.5 | 116320.0
| 1320.80 | 938.6 | 537.311} | 130029.3 | 130967.9
| 1321.80 | 2847.5 | 599.276| | 145024.7 | 147872.2
| 1322.80 | 7507.6 | 665.7740]| ' 161117.8 | 168625.4

Time increment (t) = 0.100 hrs.



POND-2 Version: 5.21 S/N: Page

EXECUTED: 10-07-2009

Pond File:
Inflow Hydrograph:
Cutflow Hydrograph:

INFLOW HYDROGRAPH

TIME | INFLOW |
(hrs) | (cfs) |
———————— fm—mmmmm |
11.000 | 60.00]|
11.100 | 66.00|
11.200 | 71.00]
11.300 | 77.00]
11.400 | 85.001
11.500 | 94.00]
11.600 | 102.00]
11.700 | 113.00]
11.800 | 12500
11.900 | 136.00}
12.000 | 153.00]
12.100 | 17%.00]|
12.200 | 230.00]|
12:.300 | 307.00]|
12.400 | 417.00|
12.500 | 545.00]
12.600 | 698.00]
12.700 | 886.00|
12.800 | 1081.00|
12.900 | 1268.00]
13.000 | 1456.00]
13.100 | 1584.00]
13..200 | 1711.00]
13.300 | 1818.00]
13.400 | 1924.00]
13.500 | 1848.00]
13.600 | 1771.00|
13.700 | 1707.00]
13.800 | 1643.00]
13.%00 | 1550.00]
14.000 | 1456.00]|
14.100 | 1345.00]
14.200 | 1235 00]
14.300 | 1324.00]
14.400 | 1047.00]
14.500 | 971.00]
14.600 | 894.00|
14.700 | 839.00]|
14.800 | 783.00]
14,900 | 728.00]|
15.000 | 673.00]
15.100 | 637.00]
15.200 | 601.00]
15.300 | 566.00]
15. 406 | 530.00]

)

08:30:06

CRULKPND. PND
CRUISLOO.HYD

ouT JHYD
ROUTING COMPUTATIONS

| Il+I2 | 25/t -0 | 28/t + O | OUTFLOW |ELEVATION
I (cfs) | (cfs) [ (cfs) | ({cfs) | (ft)
e | e | framammenn e
I === [ 0.5 | 0.5] 0.00 | 1309.80
I 126.0 | 126.2 | 126.5] 0.13 | 1309.81
I 137.0 | 262.7 | 263.2] 0.27 | 1309.83
| 148.0 | 405.8 | 410.7] 0.42 | 1309.84
| 162.0 | 570.7 | 571.8]| 0.59 | 1309.86
| 179.0 | 748.1 | 149..71 0.77 | 1309.87
| 196.0 | 942.2 | 944.1| 0297 | 1309.89
| 215.0 | 1154.8 | 1157.2] 1.19 | 1309.92
I 238.0 | 1389.9 | 1392.8] 1.43 | 1309.94
| 261.0 | 1647.5 | 1650.9] 1.70 | 1309.97
I 285.0 | 1932.5 | 1936.5] 1.99 | 1309.99
\ 332.0 | 2259. 9% | 2264.5] 2.33 | 1310.03
\ 409.0 | 2663.4 | 2668.9] 2.75 | 1310.07
| 537.0 | 3153.8 | 3200.4] 329 | 131012
| 724.0 | 3%09.7 | 3917.8] 4.03 | 1310.19
I 962.0 | 4861.7 | 4871.7| 5.02 | 1310.29
| 1243.0 | 6092.1 | 6104.7] 6.28 | 1310.41
| 1584.0 | 7660.3 | 7676.1] 7.90 | 1310.57
| 1967.0 | 9607.5 | 9627.3| 9.91 | 1310.76
| 2349.0 | 11925.3 | 11956.5] 15.61 | 1310.9°
| 2724.0 | 14603.4 | 14649.3] 22.95 | 1311.25
[ 3040.0 | 17581.2 | 17643.4| 31.10 | 1311.55
| 3295.0 | 207%4.8 | 20876.2]| 40.67 | 1311.86
| 3529.0 | 24215.6 | 24323.8] 54.11 | 1312.19
| 3742.0 | 278211 | 27957.6| 68.27 | 1312.53
| 3772.0 | 31428.8 | 31593.1] 83.12 | 1312.87
| 3619.0 | 34846.8 | 35045.8] 99.52 | 1313.19
| 3478.0 | 38094.6 | 38324.8| 115.09 | 1313.49
| 3350.0 | 41184.8 | 41444 .6| 129.91 | 1313.78
| 3193.0 | 44087.3 | 44377.8] 145.24 | 1314.04
| 3006.0 | 46774.2 | 47093.3|] 159.56 | 1314.28
| 2801.0 | 49229.9 | 49575.2|] 172.65 | 1314.50
| 2580.0 | 51441.0 | 51809.9| 184.44 | 1314.89
|  2359.0 | 53409.7 | 53800.0] 195.12 | 1314.87
| 2171.0 | 55170.9 | 55580.7] 204.91 | 1315.02
| 2018.0 | 5676l.4 | 57188.9] 213.76 | 1315.16
| 1865.0 | 58183.1 | 58626.4] 221.66 | 1315.28
| 1733.0 | 59458.6 | 59916.1| 228.75 | 1315.38%
I 1622.0 | 60610.3 | 61080.6] 235.16 | 1315.49
| 15110 | 61639.5 | 62121.3| 240.88 | 1315.58
| 1401.0 | 62548.¢6 | 63040.5] 245.94 | 1315.66
| 1310.0 | 63357.7 | 63858.61 250.44 | 1315.73
| 1238.0 | ©4086.8 | 64595.7| 254.49 | 1315.80
| 1167.0 | 64737.5 | ©5253.8| 258.14 | 1315.85
| 10%96.0 | ©5310.7 | 65833.5| 261.36 | 1315.90

|
|
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|
I
|
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I
|
|
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POND-2 Version: 5.21 S/N:
EXECUTED: 10-07-2009 08:30:06

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLOO.HYD
Outflow Hydrograph: QUT .HYD

INFLOW HYDROGRAPH

TIME | INFLOW | | I1+I2 |
(hrs) | (cfs) | | (cfs) |
———————— R B
15.500 | 454.00| | 1024.0 |
15.600 | 472.00| | 966.0 |
15.700 | 450.00] | 922.0 |
15.800 | 427.00] | 877.0 |
15.900 | 405.00] | 832.0
16.000 |  383.00] | 788.0 |
16.100 | 368.00] | 751.0 |
16.200 | 353.001 | 721.0 |
16.300 | 337.00] | 690.0 |
16.400 | 322.00] \ 659.0 |
16.500 | 307.00] \ 629.0 |
16.600 | 297.00| | 604.0 |
16.700 |  286.001 | 583.0 |
16.800 | 276.00| | 562.0 |
16.900 | 265.00] I 541.0 |
17.000 |  255.001 | 520.0 |
17.100 |  248.001 |  503.0 |
17.200 | 241.00] | 4359.0 |
17.300 | 235.00] | 476.0 |
17.400 | 228.00} | 463.0
17.500 | 221.00] | 445.0 |
17.600 | 216.00] I 437.0 |
17.700 | 211.00] I 427.0 |
17.800 |  206.00] | 417.0 |
17.500 | 201.00] \ 407.0 |
18.000 | 156.00] \ 397.0 |
18.100 |  193.00| |  389.0 |
18.200 |  191.00| |  384.0 |
18.300 | 188.00] | 379.0 |
18.400 | 186.001 | 374.0 |
18.500 | 183.00] | 369.0 |
18.600 |  180.001 |  363.0 |
18.700 |  178.001 |  358.0 |
18.800 | 175.00] | 353.0 |
18.900 |  173.000 |  348.0 |
15.000 | 170.00] | 343.0 |
19.100 |  168.00] |  338.0 |
19.200 | 165.00] | 333.0 |
19.300 | 162.00] | 327.0 |
19.400 | 160.00] | 322.0
19.500 | 158.00] | 318.0 |
19.600 |  155.00| |  313.0 |
19.700 | 152.00] \ 307.0 |
19.800 |  150.001 |  302.0 |
19.900 |  148.00] |  298.0 |
20.000 |  145.00] |  293.0 |

ROUTING COMPUTATIONS

64443,
64234.
64022.

Page 3

ELEVATION|
(£8) |
————————— !
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POND-2 Version: 5.21
EXECUTED: 10-07-200¢

Pond File:
Inflow Hydrograph:
Outflow Hydrograph:

INFLOW HYDROGRAPH

TIME | INFLOW |
(hrs) | (cfs) |
———————— [=======—]
20.100 | 143.00]
20.200 | 142.00]
20.300 | 140.00]
20.400 | 138.00]
20.500 | 136.00]|
20.600 | 135.00]|
20.700 | 133.00 |
20.800 | 131.00]
20.900 | 130.00]
21.000 | 128.00]
21..1.060! | 126.00]
21.200 | 125.00]
21.300 | 123.00]
21.400 | 121.00]
21500 | 120.00]
21.600 | 118.00]
1.700 | 16.00]
21.800 | 114.00]
21.900 | 113.00]
22.000 | 111 ..00|
22.100 | 109.00]
22.200 | 107.00]
22.300 | 105.00]
22.400 | 102.00]
22.500 | 100.001
22.600 | 98.00]
22.700 | 96.00]
22.800 | 94.,00]
22.900 | 92.00]
23.000 | 90.00]|
23.100 | 88.00]|
23.200 | 86.00]
23,3049 | 83.00]
23.400 | 81.00|
23.500 | 79.00]
23.600 | 77.00]|
23.700 | T5:000
23.800 | 73.00]
23.900 | 71.00]
24,000 | 68.00]
24.100 | 66.00|
24.200 | 64.00}
24.300 | 62.00]
24.400 | 60.00]
24.500 | 58.00]
24.600 | 56.00]

S/N: Page 4

08:30:06

CRULKPND. PND
CRUISLOO.HYD

ouT «H¥D
ROUTING COMPUTATIONS

| T14T2 I 25/t - O | 23/t + O | OUTFLOW |ELEVATION
I (efs) | (cfs) | (cfs) | (cfs) | (ft)
e e R e |=—mmm -
| 288.0 | 63307.5 | 63807.8| 250.16 | 1315.73
|  285.0 | 63094.5 | 63592.5| 248.97 | 1315.71
| 282.0 | 62881.0 | 63376.5| 247.79 | 1315.69
| 278.0 | 62665.8 | §3159.0| 246.59 | 1315.67
| 274.0 | 62449.0 | 62939.8| 245.38 | 1315.65
| 271.0 | 62231.7 | 62720.0| 244.18 | 1315.63
| 268.0 | 62013.7 | 62499.7| 242.96 | 1315.62
| 264.0 | 61794.2 | 62277.71 241.74 | 1315.60
| 261.0 | 61574.2 | 62055.2| 240.52 | 1315.58
| 258.0 | 61353.6 | 61832.2| 239.29 | 1315.56
| 254.0 | 61131.5 | 61607.6| 238.06 | 1315.54
| 251.0 | 60908.9 | 61382.5| 236.82 | 1315.52
| 248.0 | 60685.7 | 61156.9| 235.58 | 1315.50
| 244.0 | 60461.0 | 60929.7| 234.33 | 1315.48
| 241.0 | 60235.9 | 60702.0] 233.08 | 1315.46
| 238.0 | 60010.2 | 60473.9] 231.82 | 1315.44
| 234.0 | 59783.1 | 60244.21 230.56 | 1315.42
| 230.0 | 59554.5 | 60013.1] 229.29 | 1315.40
| 227.0 | 59325.5 | 59781.5| 228.01 | 1315.38
| 224.0 | 59096.0 | 59549.5| 226.74 | 1315.36
| 220.0 | 58865.1 | 59316.0] 225.45 | 1315.34
| 216.0 | 58632.8 | 59081.1] 224.16 | 1315.32
| 212.0 | 58399.1 | 58844.8| 222.86 | 1315.30
| 207.0 | 58163.0 | 58606.1] 221.55 | 1315.28
| 202.0 | 57924.5 | 58365.0| 220.22 | 1315.26
| 198.0 | 57684.8 | 58122.5| 218.89 | 1315.24
| 194.0 | 57443.7 | 57878.8] 217.55 | 1315.22
| 190.0 | 57201.2 | 57633.7| 216.20 | 1315.20
| 186.0 | 56957.6 | 57387.2| 214.85 | 1315.18
| 182.0 | 56712.6 | 57139.6| 213.48 | 1315.16
| 178.0 | 56466.4 | 56890.6| 212.12 | 1315.13
| 174.0 | 56218.9 | 56640.4| 210.74 | 1315.11
| 169.0 | 55969.2 | 56387.9] 209.35 | 1315.09
| 164.0 | 55717.3 | 56133.2| 207.95 | 1315.07
| 160.0 | 55464.2 | 55877.3| 206.54 | 1315.05
| 156.0 | 55209.9 | 55620.2| 205.13 | 1315.03
| 152.0 | 54954.5 | 55361.9| 203.71 | 1315.00
| 148.0 | 54698.0 | 55102.5| 202.28 | 1314.98
| 144.0 | 54440.3 | 54842.0| 200.85 | 1314.96
| 139.0 | 54180.5 | 54579.3| 199.40 | 1314.94
| 134.0 | 53918.6 | 54314.5| 197.95 | 1314.91
| 130.0 | 53655.6 | 54048.6| 196.48 | 1314.89
| 126.0 | 53391.6 | 53781.6| 195.02 | 1314.87
| 122.0 | 53126.5 | 53513.6] 193.54 | 1314.84
| 118.0 | 52860.3 | 53244.5] 192.06 | 1314.82
| 114.0 | 52593.2 | 52974.3] 190.58 | 1314.80
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PCND-2 Version: 5.21 S/N: Page 5
EXECUTED: 10-07-2009 08:30:086

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLOO0.HYD
Outflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME I INEFLOW | | I1+12 | 28/t - O | 23/t + O | OUTFLOW |ELEVATION|
(hrs) | (cfs) | | (cfs) | (cts) | (cEs) | (efs) | (ft) |
e N S | = —— | s [====== |
24.700 | 54,00 | 1100 | 52324.9 | 52703.2| 189.15 | 1314.77 |
24.800 | 52.00] \ 106.0 | 52055.5 | 52430.91 187.72 | 1314.75 |
24,900 | 49.00] \ 101.0 | 51783.9 | 52156.5| 186.27 | 1314.73 |
25.000 | 47.001 | 96.0 | 51510.3 | 51879.9| 184.81 | 1314.70 |
25.100 | 45.001 | 92.0 | 51235.6 | 51602.3| 183.35 | 1314.68 |
25.200 | 43.00(1 | 88.0 | 50959.9 | 51323.6| 181.88 | 1314.65 |
25.300 | 41,001 | 84.0 | 50683.1 | 51043.9] 180.40 | 1314.63 |
25,400 | 39.001 | 80.0 | 50405.2 | 50763.1| 178.92 | 1314.60 |
25.500 | 37.00]1 | 76.0 | 50126.3 | 50481.2| 177.43 | 1314.58 |
25.600 | 34.00] | 71.0 | 439845.5 | 50197.3| 175.94 | 1314.55 |
25.700 | 32.001 | 66.0 | 49562.6 | 49911.5| 174.43 | 1314.53 |
25.800 | 30.001 | 62.0 | 49278.8 | 49624.6| 172.91 | 1314.50 |
25.900 | 28.001 | 58.0 | 48994.0 | 49336.8| 171.40 | 1314.48 |



POND-2 Version: 5.21 S/N: Page ©
EXECUTED: 10-07-2009 08:30:06

kkkkddkdkkrkkkxkird GUMMARY OF ROUTING COMPUTATIONS ****xxxkkkkdhkhihkhhk

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLOO.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1309.80 ft

vation *****

=
—
1]

**x%x*x gummary of Peak Outflow and Peak

Peak Inflow = 19%24.00 cfs
Peak Outflow = 277.92 efs
Peak Elevation = 1316.14 ft

*r&xxx Summary of Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 283.20 ac=fk

Il
Mo
(o 0]
(98]
(387
=
o
(9]

I
(i}
or

Total Storage in Pond

Warning: Inflow hydrograph truncated on left side.
Warning: Inflow hydrograph truncated on right side.
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POND-2 Version: 5.21 S/N:

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLOO.HYD
OQutflow Hydrograph: OUT .HYD
Peak Inflow = 1524.00 cfs
Peak OQutflow = 277.92 cfs
Peak Elevation = 1316.14 ft
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File: CRUISLOO.HYD Qmax = 19
File: OUT .HYD Qmax = 2



Cruiser Lake Analysis
100-Year Event in E. Fork of Chisholm Creek
100-Year Event in Cruiser Lake
Submerged Culvert + Weir Overflow Structure
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HY-8 Culvert Analysis Report



Table 1 - Summary of Culvert Flows at Crossing: Crossing 1

Headwater Elevation

Total Discharge (cfs)

Culvert 1 Discharge

Roadway Discharge

lterations

(ft) (cfs) (cfs)
1318.20 0.00 0.00 0.00 1
1318.87 40.00 40.00 0.00 1
1319.26 80.00 80.00 0.00 1
1319.62 120.00 120.00 0.00 1
1319.97 160.00 160.00 0.00 1
1320.33 200.00 200.00 0.00 1
1320.70 240.00 240.00 0.00 1
1321.09 280.00 280.00 0.00 1
1321.49 320.00 320.00 0.00 1
1321.91 360.00 360.00 0.00 1
1322.36 400.00 400.00 0.00 1
1326.00 663.94 663.94 0.00 Overtopping




Rating Curve Plot for Crossing: Crossing 1

Total Rating Curve
Crossing: Crossmg 1
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Table 2 - Culvert Summary Table: Culvert 1

'Total _Culver! Headwgter I Outlet Normal it 2 Ouilgl Tailwa_ler

Discharge | Discharge | Elevaton | “GLo R convol | TEE | G | 0T | oty | ey | Veow | Velocty
0.00 0.00 1318.20 0.000 8.410 0-NF 0.000 0.000 0.000 0.000 0.000 0.000
40.00 40.00 1318.87 2.040 9.080 4-FFf 1.102 1.472 8.500 0.657 0.705 3.046
80.00 80.00 1319.26 2.940 9.472 4-FFf 1.619 2124 8.500 1.009 1.410 3.966
120.00 120.00 1319.62 3.654 9.830 4-FFf 1.969 2.653 8.500 1.300 2.115 4617
160.00 160.00 1319.97 4.263 10.184 4-FFf 2.288 3.068 8.500 1.559 2.820 5.130
200.00 200.00 1320.33 4916 10.542 4-FFf 2.594 3.467 8.500 1.797 3.525 5.566
240.00 240.00 1320.70 5.509 10.913 4-FFf 2.838 3.800 8.500 2.020 4.229 5.940
280.00 280.00 1321.09 6.057 11.297 4-FFf 3.083 4132 8.500 2231 4934 6.276
320.00 320.00 1321.49 6.574 11.701 4-FFf 3.327 4.429 8.500 2.433 5.639 6.576
360.00 360.00 1321.91 7.070 12.123 4-FFf 3.549 4.706 8.500 2.627 6.344 6.852
400.00 400.00 1322.36 7.558 12.566 4-FFf 3.761 4.984 8.500 2.815 7.049 7.104

rae

Inlet Elevation (invert): 1309.79 ft,
Culvert Length: 155.00 ft,

ree

EeeriEEEid

Qutlet Elevation (invert): 1308.68 ft

Culvert Slope: 0.0072

tree R




Culvert Performance Curve Plot: Culvert 1

Performance Curve
Culvert: Culvert 1

Inlet Control Elev Qutlet Control Elev
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - Crossing 1, Design Discharge - 200.0 cfs
Culvert - Culvert 1, Culvert Discharge - 200.0 cfs

900 950 1000 1050 1100
Station (ft)

Site Data - Culvert 1
Site Data Option: Culvert Invert Data
Inlet Station: 925.00 ft
Inlet Elevation: 1309.79 ft
Outlet Station: 1080.00 ft
Outlet Elevation: 1308.68 ft
Number of Barrels: 1

Culvert Data Summary - Culvert 1
Barrel Shape: Circular
Barrel Diameter: 8.50 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0120
Inlet Type: Conventional
Inlet Edge Condition: Square Edge with Headwall

Inlet Depression: None



Table 3 - Downstream Channel Rating Curve (Crossing: Crossing 1)

Flow (cfs) Wag;\?‘;fg""ce Depth (fty | Velocity (ft's) | Shear (psf) |Froude Number
0.00 1318.20 0.00 0.00 0.00 0.00
40.00 1318.86 0.66 3.05 0.29 0.66
80.00 1319.21 1.01 3.97 0.45 0.70

120.00 1319.50 1.30 462 0.58 0.71
160.00 1319.76 156 513 0.70 0.72
200.00 1320.00 1.80 557 0.81 073
240.00 132022 2.02 5.94 0.91 0.74
280.00 1320.43 223 6.28 1.00 0.74
320.00 1320.63 2.43 6.58 1.09 0.74
360.00 1320.83 263 6.85 118 0.74
400.00 1321.02 2.82 710 126 0.75

Tailwater Channel Data - Crossing 1
Tailwater Channel Option: Rectangular Channel
Bottom Width: 20.00 ft
Channel Slope: 0.0072
Channel Manning's n: 0.0300
Channel Invert Elevation: 1318.20 ft

Roadway Data for Crossing: Crossing 1
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 300.00 ft
Crest Elevation: 1326.00 ft
Roadway Surface: Gravel
Roadway Top Width: 75.00 ft



Table 1 - Summary of Culvert Flows at Crossing: Crossing 1

Headwater Elevation

Culvert 1 Discharge

Roadway Discharge

(ft) Total Discharge (cfs) (cfs) (cfs) Iterations
1322.36 400.00 400.00 0.00 1
1324.25 552.50 552.50 0.00 1
1326.12 705.00 673.18 31.49 7
1326.41 857.50 645.90 210.76 6
1326.62 1010.00 612.00 396.72 5
1326.79 1162.50 575.65 586.15 5
1326.95 1315.00 535.67 778.98 5
1326.95 1320.00 534.22 785.29 3
1327.23 1620.00 444 64 1174.43 4
1327.36 1772.50 400.00 1371.72 4
1327.47 1925.00 372.08 1551.63 3
1326.00 674.67 674.67 0.00 Overtopping




Rating Curve Plot for Crossing: Crossing 1

Total Rating Curve

Crossing: Crossing 1
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Headwater Elevation (ft)

AT Y IR A T

!:11151|1:|!|5|||5|1;_5||151||5||1ﬁ
___..-r. SE—— i _[ S o = - r e o 1,,,,,, ,r rosy—— o= I . 3 e S I s it 7,,Iu

__..I. =
400 600 goo0 1000 1200 1400 1600 1800 2000
Total Discharge {cfs)




Table 2 - Culvert Summary Table: Culvert 1

Dis;l;:c!:taa:ge Dﬁg:fffg‘e Hé:f:ﬁ’éﬁr '"I’Jee‘pct:'(‘g)‘" (%L:llfél ?OW DND"""" Critical Outist | Tailwater v(g:ﬁ::?:y T\fé'fé'fﬁff
(cfs) (cfs) ") Depth (ft) ype epth (ft) Depth (ft) Depth (ft) Depth (ft) (f/s) (fUs)
400.00 400.00 1322.36 7.558 12.566 4-FFf 3.761 4.984 8.500 2.815 7.049 7.104
552.50 552.50 1324.25 9.487 14.455 4-FFf 4.552 5.895 8.500 3.489 9.737 7.919
705.00 673.18 1326.12 11.267 16.317 4-FFf 5.160 6.485 8.500 4112 11.863 8.573
857.50 645.90 1326.41 10.837 16.604 4-FFf 5.021 6.354 8.500 4.700 11.383 9.123
1010.00 612.00 1326.62 10.327 16.811 4-FFf 4.851 6.191 8.500 5.264 10.785 9.594
1162.50 575.65 1326.79 9.806 16.993 4-FFf 4.668 6.016 8.500 5.808 10.145 10.008
1315.00 535.67 1326.95 9.261 17.150 4-FFf 4.467 5.797 8.500 6.337 9.440 10.376
1320.00 534.22 1326.95 9.242 17.155 4-FFf 4.4860 5788 8.500 6.354 9.414 10.387
1620.00 44464 1327.23 8.103 17.424 4-FFf 3.997 5.263 8.500 7.358 7.836 11.008
1772.50 400.00 1327.36 7.558 17.604 4-FFf 3.761 4.984 8.500 7.854 7.049 11.285
1925.00 372.08 132747 7.218 17.911 4-FFf 3.613 4.790 8.500 8.342 6.557 11.538

Inlet Elevation (invert): 1309.79 ft,
Culvert Length: 155.00 ft,

e wEEEy

Qultlet Elevation (invert): 1308.68 ft

Culvert Slope: 0.0072

tree

ettt




Culvert Performance Curve Plot: Culvert 1

Performance Curve
Culvert: Culvert 1

Inlet Control Elev Qutlet Control Elev
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - Crossing 1, Design Discharge - 1320.0 cfs
Culvert - Culvert 1, Culvert Discharge - 534.2 cfs

900 950 1000 1050 1100
Station (ft)

Site Data - Culvert 1
Site Data Option: Culvert Invert Data
Inlet Station: 925.00 ft
Inlet Elevation: 1309.79 ft
Outlet Station: 1080.00 ft
Outlet Elevation: 1308.68 ft
Number of Barrels: 1

Culvert Data Summary - Culvert 1
Barrel Shape: Circular
Barrel Diameter: 8.50 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0120
Inlet Type: Conventional
Inlet Edge Condition: Square Edge with Headwall

Inlet Depression: None



Table 3 - Downstream Channel Rating Curve (Crossing: Crossing 1)

Flow (cfs) WatEel;ft(Jfr;f)ace Depth (ft) Velocity (ft/s) Shear (psf) Froude Number
400.00 1321.02 2.82 7.10 1.26 0.75
552.50 1321.69 3.49 7.92 1.57 0.75
705.00 1322.31 4.11 8.57 1.85 0.75
857.50 1322.90 4.70 9.12 211 0.74
1010.00 1323.46 5.26 9.59 2.36 0.74
1162.50 1324.01 5.81 10.01 2.61 0.73
1315.00 1324.54 6.34 10.38 2.85 0.73
1320.00 1324.55 6.35 10.39 2.85 073
1620.00 1325.56 7.36 11.01 3.31 0.72
1772.50 1326.05 7.85 11.28 3.53 0.71
1925.00 1326.54 8.34 11.54 3.75 0.70

Tailwater Channel Data - Crossing 1
Tailwater Channel Option: Rectangular Channel
Bottom Width: 20.00 ft
Channel Slope: 0.0072
Channel Manning's n:  0.0300
Channel Invert Elevation: 1318.20 ft

Roadway Data for Crossing: Crossing 1
Roadway Profile Shape: Constant Roadway Elevation
Crest Length: 300.00 ft
Crest Elevation: 1326.00 ft
Roadway Surface: Gravel
Roadway Top Width: 75.00 ft



Qutlet Structure File: CRULKSTR.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Ex=ac
R E R E X R H K R R R WO E X K o w
Wichita Readiness Center
Cruiser Lake
Detention Calculation
R S S E R RS R R SR EEEEEEEEEEE
¥x%&+ COMPOSITE OUTFLOW SUMMARY
Elevation (ft) Q (ctfs) Contributing
1318.20 0.0 10
1319.20 76.0 10
1320.20 205.3 10 +20
1321.20 1144.2 10 +20
1321..57 1917.9 10 +20
1322.20 4025.8 10 +20
1323.00 0.0

uted:

* % % &



Qutlet Structure File: CRULKSTR.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executead:

R RK K W R MM WK W E KWK E W Ao N AW
Wichita Readiness Center
Cruiser Lake
Detention Calculation

A A E R ESEEREEEEEEEEEEEE &R

Qutlet Structure File: CRULKSTR.STR
Planimeter Input File: CRULKVOL.VOL
Rating Table Output File: CRULKPND.PND

Min. Elev. (ft) = 1318.2 Max. Elev. (ft) = 1323 Iner. (£E)

Additional elevations (ft) to be included in table:
*

* * * * *x x * * * * *¥ * % * * * *  x * * * LA A *

1321.57

SYSTEM CONNECTIVITY

A S S S S S S A Sl E SRS EEEEEEEE R EEEE RS R R RS E R R R R E R L

Structure No. Q Table Q Table
TABLE 10 -> 10
WEIR-XY 20 + 10 =3 30

Outflow rating table summary was stored in file:
CRULKPND. PND



Outlet Structure File: CRULKSTR.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

kX EHE I X E A Lk ok ok ok ok ok ok ok ok ok ok ok k

Wichita Readiness Center
Cruiser Lake
Detention Calculation

EFHFEXE X AKX T XL T TR K KR ko k

>>>>>> Structure No. 10 <<<<<<
(Input Data)

TABLE
ITnput your own rating table.
E1 (ft) =1318.20 E2 (ft) =1323

Constant (ft) added to each elevation was:

Elev. (ft) Q (cfs)
13982 0
1318.87 40
131997 180
1320.33 200
1321.49 320
1322.36 400



Outlet Structure File: CRULKSTR.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

AR E R SR EEEEEEEEEEEEEEE TS
Wichita Readiness Center
Cruiser Lake
Detention Calculation

RS S S S E S S EEEEE SRR T EEE S ST

>>>>>> Structure No. 20 <<<<«<
(Input Data)

WEIR-XY
Weir - Defined by X, Y Coordinates
El (ft) =1318.20 E2 (ft) =1323

¥ dist. (ft) Y elev. (ft)

1556 1328
1556 1323
1793 1322
2290 1320
2335 1320
2647 L322
3205 1324



Cutlet Structure File: CRULKSTR.STR

POND-2 Version: 5.21 S/N:

Date Executed: Time Executed:

Frxdkhkkrhkrh bk dkrkxdrrdxxxrxxx

Wichita Readiness Center
Cruiser Lake
Detention Calculation

LA EEE RS S S SRS SR SRS E S S ]

Outflow Rating Table for Structure #10

TABLE Input your own rating table.

Elevation (ft) Q (cis) Computation Messages
1318..20 0.0
1319.20 76.0 Interpolated from input
1320.20 185.6 Interpolated from input
1321).20 290...0 Interpolated from input
1321: 57 327.4 Interpolated from input
1322.20 385.3 Interpolated from input

E = or > E2=1323

table
table
table
table
table



Outlet Structure File: CRULKSTR.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

LR R R AR S R R E RS SR

Wichita Readiness Center
Cruiser Lake
Detention Calculation

Qutflow Rating Table for Structure #20
WEIR-XY Weir - Defined by X, Y Coordinates

**%x* INLET CONTROL ASSUMED ****=*

Elevation (ft) Q (cts) Computation Messages
1318.20 0.0 E < ¥ min= 1320
1319.20 0.0 E < Y min= 1320
1320..20 19.7 W({ft)=125.88 Max.
1321.20 854.2 W(ft)=530.38 Max.
132157 15005 W(ft)=680.043 Max.
1322.20 3640.5 W(ft)=957.175 Max.
1323.00 0.0 E = or > E2=1323



Outlet Structure File: CRULKSTR.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

RS A S S ST EEEEEEEEEEEEE TR
Wichita Readiness Center
Cruiser Lake
Detention Calculation

LRSS RS EE SRS SRS RS S S EEESEE]

Qutflow Rating Table 30
Table 30 = 10 + 20
Elevation (ft) Q (cfs) Contributing Structures
1318.20 0.0 10
1319.20 76.0 10
1320.20 205.3 10 +20
1321.20 1144.2 10 +20
E321.. 57 1917.9 10 +20
1322.20 4025.8 10 +20
1323.00 0.0 -






POND-2

EXECUTED:

|
|
|
|
|
|

n: 5.21 S/N:
07-2009

Versio

10

-
*
*
*
*

*

16:23:03

Wichita Readiness
Cruiser Lakes
Calculation *

Detention

Page 1

*

Center *
-

100-Year Storm Event *

*

R A R R E RS EEEEE S EEE RS SRR EE RS E S

Inflow Hydrograph:
Rating Table file:

————INITIAL CONDIT
Elevation = 1318.
Outflow 8-
Storage = 389.

GIVEN POND
ELEVATION| OUTFLOW
(ft) | (cfs)
_________ | i e e e s i
1318.20 | 0.0
1319.20 | 76.0
1320.20 | 205.3
1321.20 | 1144.2
1322..57 | 1917.9
1322.20 | 4025.8

CRUISLOO.HYD
CRULKPND. PND

IONS----
20 ft
00 cfs
14

STORAGE |
{ac-ft) |

INTERMEDIATE ROUTING

COMPUTATIONS
| 25/t | 258/t + 0
| (cfs) | (cfs)
s s
| 94171..3 | 94171.3
| 107530.5 | 107606.5
| 121396.9 | 12¥602.2
| 135534.8 | 137079.0
| 141506.8 | 143424 .7
| LS1255.7 | 155281.5
= 0.100 hrs.



POND-2 Version: 5.21 5/N: Page 2
EXECUTED: 10-07-2009 16:23:03

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLOO.HYD
Outflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+I2 | 25/t -0 | 25/t + O | OUTFLOW |ELEVATION
(hrs) | (cfs) | | (cfs) \ (cfs) | (cfs) | Efs) [ {EE)
———————— it TR e | o e S S s
11.000 | 60.001 | ----- \ 94171.3 | 94171.3| 0.00 | 1318.20
11.100 | 66.001 | 126.0 | 942585.9 | 94297.3| .71, | 131821
11.200 | 71.001 | 137.0 | 94430.0 | 94432.9| 1.48 | 1318.22
11.300 | 77.00| | 148.0 | 94573.4 | 94578.0| 2.30 | 1318.23
11.400 | 85.001 | 162.0 | 94729.0 | 94735.4| 3.19 | 1318.24
11.500 | 94.00] | 179.0 | 94899.6 | 94908.0| 4.7 | 1318.25
11.600 | 102.001 | 196.0 | 95085.2 | 95095.6] 5.23 | 1318.27
11.700 | 113.001 | 215.0 | 95287.4 | 95300..2/ 6.39 | 1318.28
11.800 | 125.00] | 238.0 | 95510.1 | 95525.4| 7.66 | 1318.30
11.900 | 136.001 | 261.0 | 95753.0 | 95771.1| 9.05 | 1318.32
12.000 | 153.001 | 289.0 | 96020.8 | 96042.0| 10.58 | 1318.34
12.100 | 179.001 | 332.0 | 96328.2 | 96352.8| 12.34 | 1318.36
12.200 | 230.001 | 409.0 | 96708.1 | 96737.2| 14.51 | 1318.39
12.300 | 307.001 | 537 .9 | 57210:3 97245.1] 17:39 | 1318.43
12.400 | 417.001 | 724.0 | 97891.8 | 97934.3| 21.29 | 1318.48
12.500 | 545.001 | 962.0 | 98800.8 | 98853.8| 26.49 | 1318.55
12.800 | 698.00] | 1243.0 | 99977.4 | 100043.8] 33.22 | 1318.64
12.700 | 886.001 | 1584.0 | 101477.8 | 101561.4| 41.80 | 1318.75
12.800 | 1081.00|1 | 1987.0 | 103339.8 | 103444.8] 52.46 | 1318.89
12.900 | 1268.00| | 234%.0 | 105558.5 | 105688.8]| 65.15 | 1319.06
13.000 | 1456.001 | 2724.0 | 108118.0 | 108282.5] 82.25 | 1319.25
13.100 | 1584.00| | 3040.0 | 110940.4 | 111158.0] 108.81 | 1319.45
13.200 | 4712.000 || 3295.0 } 113960.9 | 114235.4] 137.24 | 1319.67
13.300 | 1818.00| | 3529.0 | 117155.3 | 11748%.9] 167.31 | 1319.91
13.400 | 1924.001 | 3742.0 | 120499.7 | 120897.31 198.792 | 1320.15
13.500 | 1848.001 | 3772.0 | 123537.2 | 12427171 367.25 | 1320.37
13.600 | 1771.00] | 3619.0 | 126071.8 | 127156.2] 542.24 | 1320.5%
13.700 | 1707.001 | 3478.0 | 128174.9 | 12954%.8] ©87.44 | 1320.71
13.800 | 1643.00] | 3350.0 | 129910.4 | 131524.9| 807.26 | 1320.84
13.%00 | 1550.001 | 3193.0 | 131.287.3 | 133103.4| 903.02 | 1320.94
14.000 | 1456.001 | 3006.0 | 132351.7 | 134303.3| 975.81 | 1321.02
14.100 | 1345.00] | 2801.0 | 133098.0 | 135152.7| 1027.34 | 1321.08
14.200 | 1235.00] | 2580.0 | 133559.6 | 135678.0) 1059.21 | 1321.11
14.300 | 1124.001 | 2359.0 | 133771.0 | 135918.6| 1073.80 | 1321.13
14,400 | 1047.001 | 2171.0 | 133791.6 | 135942 0fF 1075.22 [ 1l321.13
14.500 | 971.001 1 2018.0 | 133675.2 | 135809.6| 1067.19 | 1321.12
14.600 | 894.00] | 1865.0 | 133438.5 | 135540..2] 1050.85 | 1321.10
14.700 | 83%.001 | 1733.0 | 133114.5 | 135171.5] 1028.48 | 1321.08
14.800 | 783.001 | 1622.0 | 132732.3 | 1347386.5] 1002.09 | 1321.0%
14,900 | 728.001 | 1511.0 | 132289.0 | 134243.3| 972.17 | 1321.02
15.000 | 673.001 | 1401.0 | 131821.6 | 133700.0] 939.21 | 1320.98
15.100 | 637.00] | 1310.0 | 131322.1 | 133131.6| 904.73 | 1320.94
15.200 | 601.001 | 1238.0 | 130820.0 | 132560.1| 870.06 | 1320.91
15.300 | 566.001 | 1187.0 | 130316.4 | 131987.01 835.29% | 1320.87
15.400 | 530.001 | 1096.0 | 12987%1.5 131412.4| 800.44 | 1320.83



POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 10-07-2009 16:23:03

Pond File: CRULKPND. PND

Inflow Hydrograph: CRUISLOO.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | 1+I2 | 28/t - ©C | 28/t + O | OUTFLOW |ELEVATION]|
(hrs) | (cfs) I | (cts) | (cfs) | (cts) | (cfs) | (ft) |

******** | ==l e e B ]|
15.500 | 494.00] | 1024.0 | 129304.6 | 130835.51 785.44 | 1320.80 |
15.600 | 472.00] \ 966.0 | 128808.3 | 130270.61 731.17 | 1320.76 |
15.700 | 450.00] | 922.0 | 128333.5 | 129730.3| 698.39 | 1320.73 |
15.800 | 427.00| | 877.0 | 127876.8 | 129210.5| 666.86 | 1320.69 |
15.900 | 405.00] | 832.0 | 127436.0 | 128708.8| ©636.42 | 1320.66 |
16.000 | 383.00] | 788.0 | 127009.9 | 128224.0| 607.01 | 1320.863 |
16.100 | 368.00] I 751.0 | 126603.1 | 127760.9| 578.92 | 1320.60 |
16.200 | 353.00] | 721.0 | 126219.3 | 127324.1| 552.42 | 1320.57 |
16.300 | 337.00] | 690.0 | 125854.8 | 126909.3| 527.25 | 1320.54 |
16.400 | 322.00] | 659.0 | 125507.2 | 126513.8| 503.26 | 1320.52 |
16.500 | 307.00] | 629.0 | 125175.5: | 126136.2| 480.36 | 1320.49 |
16.600 | 297.00| | 004.0 | 124862.1 | 125779.5 458.72 | 1320.47 |
16.700 | 286.00| | 583.0 | 124568.2 | 125445.1| 438.43 | 1320.45 |
16.800 | 276.00] | 562.0 | 124291.6 | 125130.2| 419.33 | 1320.43 |
16.900 | 265.00] | 541.0 | 124030.0 | 124832.6| 401.27 | 1320.41 |
17.000 | 255.00] | 520.0 | 123781.8 | 124550.0] 384.13 | 1320.39 |
17.100 | 248.00] | 503.0 | 123548.7 | 124284.8] 368.04 | 1320.37 |
17.200 | 241.00]| \ 489.0 | 123331.6 | 124037.7| 353.05 | 1320.36
17.300 | 235.00] \ 476.0 | 123129.4 | 123807.61 339.09 | 1320.34 |
17.400 | 228.00| \ 463.0 | 122%40.3 | 123592.4| 326.04 | 1320.33
17.500 | 221.00| | 449.0 | 122761.9 | 123389.3| 313.72 | 1320.32 |
17.600 | 216.00]| | 437.0 | 122594.6 | 123198.9] 302.16 | 1320.30 |
17.700 | 211.00] | 427.0 | 122438.8 | 123021.6| 291.41 | 1320.29
17.800 | 206.00| | 417.0 | 122253.1 | 122855.8) 281.35 | 1320.28 |
17.900 | 201.00] | 407.0 | 122156.3 | 122700.11 271.90 | 1320.27 |
18.000 | 196.00] | 397.0 | 122027.3 | 12255331 263:00 | 1320:26
18.100 | 183.00] | 389.0 | 1219069 | 122416.3] 254.69 | 1320.25 |
18.200 | 191.00] | 384.0 | 121796.7 | 122290.9] 247.08 | 1320.24 |
18.300 | 188.00] | 379.0 | 1216955 | 122175.7| 240.09 | 1320.24
18.400 | 186.00] | 374.0 | 121602.2 | 122068.5] 233.65 | 1320.23 |
18.500 | 183.00] | 369.0 | 121515.9 | 12997121 227.69 [ 1320.22 |
18.600 | 180.00] | 363.0 | 121434.7 | 121878.9| 222.08 | 1320.22 |
18.700 | 178.00] | 358.0 | 121359.0 | 1217%2.71 216.86 | 1320.21 |
18.800 | 175.00] | 353.0 | 121288.1 | 121712.0] 211.96 | 1320.21 |
18.900 | 173.00{ | 348.0 | 1202213 || 121636:1] 207.35 | 1320.20 |
15.000 | 170.00] | 343.0 | 121154.4 | 121564.3| 204.95 | 1320.20 |
19200 | 168.00]| | 338.0 | 121083.9 | 121492.4| 204.29 | 1320.19 |
13.200 | 165.00] | 333.0 | 121009.7 | 12141.6.9F 203.5%9 | 1320.192 |
19.300 | 162.00] \ 327.0 | 120931.0 | 121336.7| 202.85 | 1320.18 |
13.400 | 160.00] | 322.0 | 120848.9 | 12125307 202.07 | 1320.38 |
19.500 | 158;::00 | | 318.0 | 120764.3 | 121166.9| 201.28 | 1320.17
19.600 | 155.00] | 313.0 | 120676.4 | 121077.3| 200.45 | 1320.16
19.700 | 152.00] | 307.0 | 120584.2 | 120983.41 199.58 | 1320.16 |
19.800 | 150.00] | 302.0 | 120488.9 | 120886.2| 198.69 | 1320.15 |
19.900 | 148.00] | 298.0 | 120391.3 | 120786.91 197.77 | 1320.14 |
20.000 | 145.00] I 293.0 | 120290.7 | 120684.3| 196.82 | 1320.13 |



POND-2 Version: 5.21 S/N:
EXECUTED: 10-07-2009 1623303

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLO0.HYD
Outflow Hydrograph: OUT .HYD

INFLOW HYDRCGRAPH

TIME | INFLOW | | 1+I2

(hrs) | (cfs) | | (cfs) |
———————— [mmmmmmmmm| [
20.100 |  143.001 |  288.0 |
20.200 |  142.001 |  285.0 |
20.300 |  140.001 |  282.0 |
20.400 | 138.001 |  278.0 |
20.500 |  136.00] | 274.0 |
20.600 |  135.001 |  271.0 |
20.700 |  133.001 | 268.0 |
20.800 |  131.001 |  264.0 |
20.900 |  130.001 | 261.0 |
21.000 |  128.00| |  258.0 |
21.100 |  126.00] | 254.0 |
21.200 | 125.00] |  251.0 |
21.300 |  123.00] |  248.0 |
21.400 |  121.00] |  244.0 |
21.500 |  120.00] | 241.0 |
21.600 | 118.001 |  238.0 |
21.700 |  116.001 |  234.0 |
21.800 |  114.00] |  230.0 |
21.900 |  113.00] |  227.0 |
22.000 |  111.00f | 224.0 |
22.100 |  109.00] |  220.0 |
22.200 |  107.001 | 216.0 |
22.300 | 105.00] | 212.0 |
22.400 |  102.001 |  207.0 |
22.500 |  100.001 | 202.0 |
22.600 |  98.00] | 198.0 |
22.700 | 96.00| | 194.0 |
22.800 |  94.00] | 190.0 |
22.900 |  92.00] | 186.0 |
23.000 | 90.00| | 182.0 |
23.100 |  88.001 | 178.0 |
23.200 |  86.00] | 174.0 |
23.300 | 83.001 | 169.0 |
23.400 | 81.00] | 164.0 |
23.500 | 79.00f | 160.0 |
23.600 | 77.00] | 156.0 |
23.700 | 75.001 | 152.0 |
23.800 |  73.00] | 148.0 |
23.900 | 71.001 | 144.0 |
24.000 |  68.00] | 139.0 |
24.100 | 66.001 | 134.0 |
24.200 |  64.001 |  130.0 |
24.300 | 62.00| | 126.0 |
24.400 | 60.00| | 122.0 |
24.500 |  58.00] | 118.0 |
24.600 |  56.00] | 114.0 |

Page 4

ROUTING COMPUTATIONS
28/t = .0 | 25/t + O | OUTFLOW
{cts) | {eEs) I (cfs)
____________ I i . S ‘ SRR R
120187.0 | 120578.7| 195.84
120082.3 | 120472.01 194.886
119976.5 | 120364.3] 193.8s6
119868.8 | 120254.5 192.85
119759.2 | 120142.8| 191.82
119648.7 | 120030.2| 190.78
119537.2 | 119916.7] 189.73
119423.9 | 119801.2| 188.66
119309.7 | 119684.9| 187.59
119194.7 | 119567.7| 186.50
119077.9 | 119448.7| 185.40
118960.3 | 119328.9] 184.30
118841.9 | 119208.3] 183.18
118721.8 | 119085.9| 182.05
1185601.0 | 118962.8| 180.92
118479.4 | 118839.0] 179.77
118356.2 | 118713.4] 178.61
118231.3 | 118586.2| 177.44
118105.8 | 118458.3| 176.26
117979.7 | 118329.8| 175.07
117852.0 | 118199.7| 173.87
117722.7 | 118068.0] 172.65
117591.8 | 117934.7] 171.42
117458.5 | 117798.8] 170.16
1¥17322.7 | 117660.5] 168.88
117185.5 | 117520.71 167.59
117047.0 | 117379:5] 166:29
116907.0 | LIE237.01 2164.97
1167657 | 117093.0| 163.64
116623.1 | 1156947.7] 162.30
116479.3 | 116801.1| 1860.95
116334.1 | 116653.3] 159.58
116186.7 | 116503.1] 158.19
116037.1 | 116350.7] 156.78
115886.4 | 116197.1| 155.37
115734.5 | 116042.4] 153.94
115581.6 | 115886.51 152.50
115427.5 | 115729.61 151.05
11.5272.3 | 115571.5] 149.58
115115:1 | 115411.3| 148.10
114955.9 | 115249.1| 146.61
114795.7 | 115085.9| 145.10
114634.5 | 114921.7| 143.58
114472.4 | 114756.5| 142.06
114309.4 | 114590.4| 140.52
114145.4 | 114423.4| 138.98



POND-2 Version: 5.21 S/N:
EXECUTED: 10-07-2009 16:23:03
Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLOOQ.HYD
Outflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH
TIME | INFLOW | | T1+T |
(hrs) | (cfs) | | (cfs) |
******** E===m=asag| [==mr=m=—=|
24.700 | 54.00] | 110.0 |
24.800 | 52.00] | 106.0 |
24.900 | 49.00] | 101.0 |
25.000 | 47.00] | 96.0 |
25,100 | 45.00] | 32.0 |
25.200 | 43.001 I 88.0 |
25.300 | 41.00] \ 84.0 |
25.400 | 39.00] \ 80.0 |
25.500 | 37.00] | 76.0 |
25.600 | 34.00] | 71.0 |
25.700 | 32.00| | 66.0 |
25.800 | 30.001 | 62.0 |
25.900 | 28.00] | 58.0 |

ROUTING COMPUTATIONS

28/t - 0O | 25/t + O | OUTF
tcEs) | {cfs) | {cf
************ i

113980.5 | 114255.4| 137
113814.8 | 114086.5| 135
113647.2 | 113915.8| 134
113477.8 | 113743.2| 132
113307.7 | 14.3569.8] 131
113136.7 | 113395.7| 129
1296500 | 11.3220.%) 3127
112792.5 | 113045.0] 126
112619.2 | 112868.5|] 124
112444.3 | 112690.2| 122
112267.7 | 112510.3| 121
112090.4 | 112329.7}F 119
111912.5 | 112148.4| 117

Page 5

ELEVATION|
(f8) |
————————— !

|
|
\
\
I
I
0 1
I
I
|
|
|
I



POND-2 Version: 5.21 S/N:
EXECUTED: 10-07-2009 16523:03

vl
st}
Q
[}
3]

Trxkkkkkkkkkkikkxxd GUMMARY OF ROUTING COMPUTATIONS ***xdkdkxkkrkdkhdhkhrhx

Pond File: CRULKPND. PND
Inflow Hydrograph: CRUISLOO.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1318.20 ft

**%k*%* Summary of Peak Outflow and Peak Elevation *****

Peak Inflow = 1924.00 cfs
Pesak Outflow = 1075.22 cfs
Peak Elevation = 1321.13 ft

*¥*%%x% Summary of Approximate Peak Storage *****

Initial Storage = 389.14 ac-=ft
Peak Storage From Storm = 168.17 ac-ft
Total Storage in Pond = 557.30 ac-ft

Warning: Inflow hydrograph truncated on left side.
Warning: Inflow hydrograph truncated on right side.
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Table 2 - Culvert Summary Table: Culvert 1

Total Culvert Headwater QOutlet - . Qutlet Tailwater
Discharge | Dicharge | Elevaon. | C | comwol | TS| T | oty | ey | Depinim | Veloohy | veeot
38.00 38.00 1311.31 1.521 0.0* 1-S2n 0.583 0.890 0.590 0.637 8.049 2.983
45.80 45.80 1311.52 1.728 0.0* 1-S2n 0.702 1.008 0.707 0.714 8.097 3.207
53.60 53.60 1311.71 1.921 0.0* 1-S2n 0.812 1.120 0.814 0.787 8.236 3.406
61.40 61.40 1311.89 2.101 0.0* 1-S2n 0.876 1.226 0.885 0.856 8.676 3.586
69.20 69.20 1312.06 2273 0.0* 1-S2n 0.940 1.327 0.947 0.922 9.131 3.754
77.00 77.00 1312.23 2435 0.0* 1-S2n 1.004 1.425 1.015 0.985 9.480 3.909
80.00 80.00 1312.29 2.496 0.0* 1-S2n 1.029 1.462 1.052 1.009 9.505 3.966
92.60 92.60 1312.53 2743 0.0* 1-S2n 1.132 1.612 1.152 1.105 10.048 4.189
100.40 100.40 1312.69 2.899 0.0* 1-82n 1.196 1.701 1.200 1.162 10.457 4.318
108.20 108.20 1312.84 3.049 3.049 1-81f 1.261 1.788 1.788 1.218 7.564 4.440
116.00 116.00 1312.99 3.195 3.195 1-S1f 1.325 1.873 1.873 1.272 7.741 4.558
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Table 2 - Culvert Summary Table: Culvert 1

_Total Qulven Headwater QOutlet s utlet Tai Ouile_t Tailwqier
R | T | e iy et %‘E‘l Depin®) | Depth ity | Depth ) | Deptn () o | e
168.00 168.00 1313.87 4.077 4.077 1-S1f 1.724 2.398 2.398 1.608 8.758 5.223
181.20 181.20 1314.07 4.281 4.281 1-81f 1.813 2.522 2522 1.687 8.982 5.370
194.40 194.40 1314.27 4.480 4.480 1-S1f 1.901 2643 2.643 1.765 9.195 5.508
207.60 207.60 1314.46 4675 4675 1-81f 1.990 2761 2.761 1.841 9.399 5.639
220.80 220.80 1314.66 4.865 4.865 1-81f 2.078 2.877 2.877 1.915 9.594 5766
234.00 234.00 1314.84 5.053 5.053 1-S1f 2.167 2.990 2.990 1.988 9.781 5.886
247.20 247.20 1315.03 5.236 5.236 1-81f 2.255 3.102 3.102 2.059 9.962 6.004
260.40 260.40 1315.21 5.416 5416 1-51f 2.344 3.21 3.21 2.128 10.136 6.117
273.60 273.60 1315.38 5.594 5.594 1-S1f 2429 3.318 3.319 2.198 10.305 6.223
278.00 278.00 1315.44 5.652 5.652 1-S1f 2.456 3.354 3.354 2.220 10.360 6.260
300.00 300.00 1315.73 5.941 5.941 1-S1f 2.588 3.529 3.529 2.333 10.626 6.429

Inlet Elevation (invert): 1309.79 ft, ~ Outlet Elevation (invert): 1303.00 ft
Culvert Length: 916.03 ft,  Culvert Slope: 0.0074

/ B o
B x8 Ecg
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Table 2 - Culvert Summary Table: Culvert 1

Dis.lt-:%t:rlge Dﬁ:lrr:rge F:;I:S:;ia;sr inl!)e; (t}:mrol 8}':_::?;‘ Flow Normal Critical Qutlet Tailwater Vc;:g:?ﬂly Tva:;g ;Er
(cfs) (cis) ) pth (ft) Depth (ft) Type Depth (i) Depth (ft) Depth (ft) Depth (ft) (fs) (fU's)
38.00 38.00 1311.77 1.984 0.0* 1-S2n 1.067 1.427 1.117 0.637 8.332 2.983
45.80 45.80 1311.99 2.199 0.0* 1-S2n 1.166 1.605 1.195 0.714 9.102 3.207
53.60 53.60 1312.18 2.392 0.0* 1-S2n 1.266 1.751 1.341 0.787 9.061 3.406
61.40 61.40 1312.35 2.562 0.0* 1-S2n 1.365 1.861 1.451 0.856 9.331 3.586
69.20 69.20 1312.51 2725 0.0* 1-S2n 1.464 1.972 1471 0.922 10.335 3.754
77.00 77.00 1312.67 2.881 0.0* 1-S2n 1.563 2.082 1.672 0.985 10.539 3.909
80.00 80.00 1312.73 2939 0.0* 1-82n 1.601 2124 1.614 1.009 10.580 3.966
92.60 92.60 1312.97 3.178 0.0* 1-S2n 1.738 2.302 1.742 1.105 11.112 4.189
100.40 100.40 1313.11 3.320 0.0* 1-S2n 1.799 2412 1.802 1.162 11.370 4.318
108.20 108.20 1313.25 3.460 0.0* 1-82n 1.860 2.523 1.873 1.218 11.578 4.440
116.00 116.00 1313.38 3.590 0.0* 1-82n 1.921 2611 1.941 1.272 11.780 4.559
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Table 2 - Culvert Summary Table: Culvert 1

Di:;c:::g . Dgz::;;e 'E:S;?;ﬁr Inl;e; f.i)r?mrcl &'ﬂ% Flow Nomal Critical Outlet Tailwater Vc;:'g:;t‘y 1;?:[‘;2;?
(cfs) (cfs) () pth (ft) Depth (f) Type Depth (ft) Depth (ft) Depth (ft) Depth (ft) (fi's) (ft/s)
168.00 168.00 1314.19 4.398 0.0* 1-82n 2.329 3.152 2.342 1.608 13.137 5223
181.20 181.20 1314.41 4616 0.0" 1-S2n 2.432 3.289 2.439 1.687 13.420 5.370
194.40 194.40 1314.62 4827 4.827 1-81f 2.536 3.421 3.421 1.765 9.099 5.508
207.60 207.60 1314.82 5.032 5.032 1-81f 2.618 3.531 3.531 1.841 9.310 5639
220.80 220.80 1315.02 5.230 5.230 1-S1f 2.698 3.640 3.640 1.915 9.507 5.766
234.00 234.00 1315.21 5422 5422 1-81f 2777 3.750 3.750 1.988 9.689 5.886
247.20 247.20 1315.40 5610 5.610 1-S1f 2.856 3.860 3.860 2.059 9.857 6.004
260.40 260.40 1315.58 5.792 5.792 1-81f 2.936 3.970 3.970 2128 10.014 6.117
273.60 273.60 1315.76 5.971 5.971 1-81f 3.015 4.079 4.079 2.198 10.159 6.223
278.00 278.00 1315.82 6.030 6.030 1-S1f 3.041 4116 4116 2.220 10.206 6.260
300.00 300.00 1316.11 6.318 6.318 1-S1f 3.174 4,291 4,291 2.333 10.447 6.429




* theoretical depth is impractical. Depth reported is corrected.

Inlet Elevation (invert): 1309.79 ft,  Outlet Elevation (invert): 1303.00 ft
Culvert Length: 816.03 ft,  Culvert Slope: 0.0074

8.8 '@ Swostt. Pipe. Crrebl)
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Appendix E
East Detention Pond Calculations



Solve For: Discharge

Culvert Calculator Report
East Detention Pond

Culvert Summary

Allowable HW Elevation 1,320.45 ft Headwater Depth/Height 2.78
Computed Headwater Eleve 1,320.45 ft Discharge 36.75 cfs
Inlet Control HW Elev. 1,318.20 ft Tailwater Elevation 1,318.20 ft
Outlet Control HW Elev. 1,320.45 ft Control Type Outlet Control
Grades

Upstream Invert 1,313.50 ft Downstream Invert 1,312.75 ft
Length 150.00 ft Constructed Slope 0.005000 ft/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 545 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 205 ft
Velocity Downstream 7.49 ft/s Critical Slope 0.007995 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.50 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 1

Qutlet Control Properties

Qutlet Control HW Elev. 1,320.45 ft Upstream Velocity Head 0.87 ft
Ke 0.20 Entrance Loss 017 ft
Inlet Control Properties

Inlet Control HW Elev. 1,318.20 ft Flow Control Submerged
Inlet Type Groove end projecting Area Full 4.9 ft?
K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

j:\..\stormsewer\detention outfalls.cvm
09/08/09 03:09:58&FB&ntley Systems, Inc

Haestad Methods Solution Center

Watertown, CT 06795 USA

CulvertMaster v3.1 [03.01.003.00]
+1-203-755-1666 Page 1 of 1



Rating Table Report
East Detention Pond

Range Data:

Minimum  Maximum Increment
Discharge 0.00 70.00 7.00 cfs

Discharge (cfgHW Elev. (ft)

0.00 1.318.20

7.00 1.318.28
14.00 1,318.53
21.00 1,318.93
28.00 1,319.51
35.00 1,320.24
42.00 1,321.14
49.00 1,322.20
56.00 1,323.42
63.00 1,324.81
70.00 1,326.36

j:\...\stormsewer\detention outfalls.cvm CulvertMaster v3.1 [03.01.003.00]
09/08/09 03:10:06cHR&nNtley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Performance Curves Report
East Detention Pond

Range Data:

Minimum Maximum Increment
Discharge 0.00 70.00 7.00 cfs

Performance Curves

1327.0 —+— HW Elev.

1326.0 -

1325.0

1324.0

1323.0

(ft)

13220 ===

1321.0

Headwater Elevation

1320.0

13180 — — —— ———————— : : . .
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Discharge
(cfs)

J:\...\stormsewen\detention outfalls.cvm CulvertMaster v3.1 [03.01.003.00]
09/08/09 03:10:16&FB&ntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



POND-2 Version: 5.21

S/N:
Wichita Readiness Center
East Detention Pond
CALCULATED 09-08-2009 14:44:13
DISK FILE: 95030EV0.VOL
Planimeter scale: 1 inch = 1 ft.
*
Elevation Planimeter Aresa Al+A2+sqgr (Al*A2) Volume Volume Sum
(ft) { S A1) (acres) (acres) (acre-£ft) (acre-£ft)
1,313.90 0.00 0.00 0.00 0.00 0.00
1,314.00 150.00 0.00 0.00 0.00 0.00
1,:315..00 3,491.00 0.08 0.10 0.03 0.03
1,316.00 10,964.00 0.25 0.47 0.16 0.19
1317000 18;892.00 0.43 102 0.34 0:53
1,318.00 27,569.00 0.63 1.59 0..53 1.06
1,319.00 38,151.00 0.88 2.25 0.75 1.81
1,320.00 51,271.00 1.18 3.07 1..02 2.83
1,321.00 63,961.00 1.47 3.96 1.32 4.15
1,322.00 83,299.00 191 5.06 1,69 5.84
2
IA = (sq.rt(Areal) + ((Ei-El1)/(E2-El))*(sqg.rt(Area2)-sq.rt(Areal)))
where: E1, E2 = Closest two elevations with planimeter data
Ei = Elevation at which to interpolate area
Areal,Area2 = Areas computed for El, E2, respectively
IA = Interpolated area for Ei

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-ELl) * (Areal + Area2? + sqg.rt.(Areal*Area?))
where: EL1, EL2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for ELl, EL2, respectively

Incremental volume between EL1 and EL2

Volume



Outlet Structure File: 95030EST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

Fh Ak kX AR F XXX A A XA KA **&x

Wichita Readiness Center
East Detention Pond

LR E SR RS E SRS S S SRS EEEEEE S

**x%%* COMPOSITE QUTFLOW SUMMARY ***=*

Elevation (ft) Q' (cEs) Contributing Structures
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Qutlet Structure File: 95030EST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

kkdkdkhkkrkhkhkhkhkhkhhkkhkhkhkhkhhkhkk

Wichita Readiness Center
East Detention Pond

IS S R R S R R R R R E R E R R R

Outlet Structure File: 95030EST.STR
Planimeter Input File: 95030EV0.VOL
Rating Table Output File: 95030EPD.PND

Min. Elev. (ft) = 1313.9 Max. Elev. (ft) = 1322 Inex.(£E)

Additional elevations (ft) to be included in table:
-

* * * * * * * * * * * * * * * * * * * * * *x * x *

tE SRS S ES S S S S SRR EEEEEE SRS S S S SR EREREE R EREEREESEE

SYSTEM CONNECTIVITY

eSS S SR S R SRS E S E S E R E R E R R EE R S R R R R R R R R R R R R R R R

Structure No. Q Table Q Table
ORIFICE 5 > 5
STAND PIPE 10 + 5 -> 10

Outflow rating table summary was stored in file:
95030EPD. PND

.25



Outlet Structure File: 95030EST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

LR R AR S S S S SR EEE RS TS EEE RS

Wichita Readiness Center
East Detention Pond

LRSS SRR R R R SRR RS R SRS

>>>>>> Structure No. 5 <<<<<<
(Input Data)

ORIFICE
Orifice - Based on Area and Datum Elevation

El elev, (ft)? 1379500
E2 elev. (ft)? 1322.00
Orifice coeff.? .6

Invert elev. (ft)? 1315.00
Datum elev. (ft) ? 1315.00

Orifice area (sq ft)? .66



Outlet Structure File: 95030EST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

khkhkkkhkhkhkhkhkhkthhrthkhkhkrhkhkidit

Wichita Readiness Center
East Detention Pond

LR R SRR A S S

>>>>>> Structure No. 10 <<<<<<
(Input Data)

STAND PIPE
Stand Pipe with weir or orifice flow

El elev. (ft)? 131820
E2 elev. (ft)? 1322
Crest elev. (ft)? 1319.55
Diameter (ft)? 3.0
Weir coefficient? 3
Orifice coefficient? 60

Start transition elewv. (ft) @ ?
Transition height (ft)? 1



Outlet Structure File: 95030EST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

khkhkkhdkhkhkhkhhkixhkhhkhhkhhkhhkdkik

Wichita Readiness Center
East Detention Pond

R RS S S S S S SR SR EEREEEEEEEE X

Outflow Rating Table for Structure #5

ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages
1313.90 0.0 E < E1=1315.00
1314.15 0.0 E < E1=1315.00
1314.40 0.0 E < E1=1315.00
1314.65 0.0 E < E1=1315.00
1314.90 0.0 E < E1=1315.00
1315.15 1.2 H =.15
1315.40 2.0 H =.4
1315.65 2.6 H =.65
1315.90 3.0 H=.9
1316.15 3.4 H =1.15
1316.40 3.8 H =1.4
1316.65 L O H =1.65
1316.90 4.4 H=1.9
1317.15 4.7 H =2.15
1317.40 4.9 H =2.4
131F. 65 5.2 H =2.65
1317.90 5.4 H=2.9
1318.15 5.6 H =315
1318.40 5.9 H =3.4
1318.65 6.1 H =3.65
1318.90 6.3 H=3.9
1378, 15 6.5 H =4.15
1319.40 6.7 H =4.4
1319.65 6.9 H =4.65
1319.90 70, H=4.9
1320.15 7.2 H =5.15
1320.40 i H =5.4
1320.65 7.6 H =5.865
1320.90 T H =5.9
1321.15 7.9 H =6.15
1321.40 8.0 H =6.4
1321.65 8.2 H =6.65
1321.90 8.3 H =6.9
1322.00 0.0 E = or > E2=1322.00

A = .66 sqg.ft.
= Table elev. - Datum elev. ( 1315 ft )
) = C * A * sqgr(2g * H)
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Qutlet Structure File: 95030EST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

LEEE AR S S SRR SRS E S S S S EEE SN

Wichita Readiness Center
East Detention Pond

RS SR RS EEEEEEEEEEEEEE ST

Outflow Rating Table for Structure #10
STAND PIPE Stand Pipe with weir or orifice flow

*xxx%* TNLET CONTROL ASSUMED *****

Elevation (ft) Q (cfs) Computation Messages
1313.90 0.0 E < Inv.El.= 1319.55
131 4. 15 0.0 E < E1=1318.20
1314.40 g0 E < E1=1318.20
1314.65 0.0 E < E1=1318.20
1314.90 0.0 E < E1=1318.20
1315.1% 0.0 E < E1=1318.20
1315.40 0.0 E < E1=1318.20
1315.65 6.0 E < E1=1318.20
1315.90 0.0 E < E1=1318.20
1:30:65 0.0 E < E1=1318.20
1316.40 0.0 E < E1=1318.20
131665 0.0 E < E1=1318.20
1316.90 0.0 E < E1=1318.20
1317.15 0.0 E < E1=1318.20
1317.40 0.0 E < E1=1318.20
1317.65 0.0 E < E1=1318.20
1317 .20 0.0 E < E1=1318.20
1318.15 0.0 E < E1=1318.20
1318.40 6.0 E < Inv.El.= 1319.55
1318.65 0.0 E < Inv.El.= 1319.55
1318.90 00 E & Tnv.El.= 1319.55
1319.15 0.0 E < Inv.El.= 1319.55
1319.40 0.0 E < ITnv.El.= 1319.55
1319.65 0.9 Weir: H=.1
1319.90 5.9 Weir: H =.35
1320.15 133 Weir: H 3
1320.40 20.7 Transition: H =.85
1.320..65 277 Transition: H =1.1
1320.90 34.6 Transition: H =1.35
1321.15 41.5 Transition: H =1.6
1321.40 46.3 Orifice: H =1.85
1321.65 49.3 Orifice: H=2.1



Outlet Structure File: 95030EST.STR

POND-2 Version: 5.21 S/N:

Date Executed: Time Executed:
>>>>> CONTINUED from previous page <<<<<

Outflow Rating Table for Structure #10
STAND PIPE Stand Pipe with weir or orifice flow

**x%*x TNLET CONTROL ASSUMED ****%

Elevation (ft) Q (cfs) Computation Messages
1321..90 52.2 Orifice: H =2.35
1322.00 0.0 E = or > E2=1322

Weir Cw = 3 Weir length = 9.424779 ft

Orifice Co «6 Orifice area = 7.068584 sqg.ft.

Q (cfs) = (Cw * L * H**1.5) or (Co * A * sqr(2*g*H))
Transition interpolated between elev. 1320.254 and 1321.254 ft
Weir equation = Orifice equation @ elev.= 1320.754 ft

]



Quick TR-55 Ver.5.46 S/N:
Executed: 14:46:57 09-08-2009

MODIFIED RATIONAL METHOD
-—--- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
East Detention Pond
02 -Year Storm Event

LR R A SR S R RS AR RS R R AR RS SRS RS E RS R R SRR R R R R R R R R R R R I

* RETURN FREQUENCY: 2 yr | Allowable Outflow: 13.10 cfs *
* 'C' Adjustment: 1.000 | Required Storage: 0.850 ac-ft ~*
TR .t e e e A e e e R i e A g i S et SRR T et S SRR R e s *
* Peak Inflow: 30.29 cfs Inflow .HYD stored: 95030E02.HYD %

| Td = 35 minutes | Return Freq: 2 yr
i Approx. Duration for Max. Storage —--———- / C adj.factor: 1.00
| \
| |
| Tc= 18.40 minutes |
| I = 3.474 in/hr | Area (ac): 21.48
| . Q= 43,13 cfs | Weighted C: 0.58
\ o | Adjusted C: 0.58
F | |
L | [ . Required Storage |
o | . . . 0.850 ac-ft | Td= 35 minutes
W : | : | | I = 2.440 in/hr
| . X AEXAXEKAXEXXTXEXETEX Q= 30..29 ‘¢ f8
c | |
f | ® b
s | 5 00000000 O0COOOOO O Q= 13.10 cfs
| |x (Allow.Outflow)
| e |
| b o NOT TO SCALE [ X
| |
\ |

31.21 minutes 45.44 minutes



Quick TR-55 Ver.5.46 S/MN:
Executed: 14:46:57 09-08-2009

Wichita Readiness Center

East Detention Pond
02 -Year Storm Event

* *x % & x * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * %
Q=adj *C *1I*A

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 2 years

"C' adjustment, k =1
Adj. 'C' = Wtd.'C' x 1
= == ] | _———————
Subarea Runoff Area | Tc Wtd. || Adj. i 5 Total | Peak Q
Descr. c! acres | (min) nEr I neh in/hr acres | (cfs)
—————————————————————————— e e M e e e e
total 0.578 21.48 | |1 |
——————————————— e el M e e (e s
| 18.40 0.578 || 0.578 3.474 21.48 | 43.13



Quick TR-55 Ver.5.46 S/N:

Executed: 14:46:57 09-08-2009
Wichita Readiness Center
East Detention Pond
02 -Year Storm Event
***x* Modified Raticonal Hydrograph ***x*

Weighted C = 0.578 Rrea= 21.480 acres Tc = 18.40 minutes
Adjusted C = 0.578 Td= 35.00 min. I= 2.44 in/hr Qp= 30.29 cfs
RETURN FREQUENCY: 2 year storm Adj.factor = 1.00
Output file: 95030E0Q02.HYD

Q0 O 00 QD
=
~J
(%]

HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm

Time increment = 0.017 Hours
Time on left represents time for first Q in each row.



Quick TR-55 Ver.5.46 S/N:
Executed: 14:46:57 09-08-2009

AR RS S SRR EEEEEE R EE R EEE R E R R E R R R R S R R

e S 2

x -
* x
L MODIFIED RATIONAL METHQD &
* ---- Grand Summary For All Storm Frequencies ---- *
e *
= *

LRSS S S S S S S S SRS SRS S SRS EEE SRR EE R EEEEE R R R R R R R R R R R R R R R

LR A A A R S S A SRR RS RS E SRS R RS EEEEE SRS S S e R SRR R R R R R R

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
East Detention Pond
02 -Year Storm Event

Area = 21.48 acres Tc = 18.40 minutes
VOLUMES
equency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
(years) e minutes in/hr efs ets | (ac-ft) (ac-ft)



Quick TR-55 Ver.5.46

Executed:

14:456:57

S7/N:
09-08-2009

MODIFIED

RATIONAL METHOD

Summary for Single Storm Frequency —----

First peak outflow point assumed to occur at Tc hydrograph recession legq.

Wichita Readiness Center
East Detention Pond
02 -Year Storm Event

RETURN FREQUENCY: 2 yr "C' Adjustment = 1.000 Allowable Q = 13.10 cfs
Hydrograph file duration= 35.00 minutes
Hydrograph file: 95030EQ2.HYD Te = 18.40 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
HE re! minutes in/hr acres cfs | (ac-ft) (ac—-ft)
______________________________________________________ ‘ —————— e
0.578 0..578 18 3.474 21.48 43.13 | 1.093 0.761
0.578 0.578 20 3.330 21.48 41.34 | 1.139 0.780
0..578 0.578 30 2.670 21.48 33:.15 | 1.370 0.844

LR RS SRR S SR A SRS R SRS EEE R E R R EEE R R R E R R R R Storage Maximwn

0.578 0.578 35 2.440 21.48 30..29 | 1.460 0.850

LR R R R R R R R R S R R R e e e e R e R R R

0.578 0.578 40 2.240 21.48 27.81 | 1.532 0.838
0.578 0.578 50 12950 21.48 24.21 | 1.667 0.805
0.578 0.578 60 1.690 21.48 20.98 | 1.734 0.705



POND-2 Version: 5.21 S/N: Page 1
EXECUTED: 09-08-2009 14:41:41

LR RS SR SRS E S SRS LR RS EEEEEEE RS

x4 *
* Wichita Readiness Center *
* East Detention Pond %
* 02-Year Storm Event %
* *
* *
* *

LA SRS SR RS EEEEEE S SRS E S S S

Inflow Hydrograph: °25030E02.HYD
Rating Table file: 95030EPD.PND

—-—-=—-INITIAL CONDITIONS----

Elevation = 1313.90 ft
Outflow = 0.00 cfs
Storage = 0.00 ac-ft
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
| ELEVATION| OUTFLOW | STORAGE | | 28/t | 28/t + 0
| (ft) | (cfs) | tac~tE) | I (cfs) | (cfs)
| -———————- | -—————— [ === I | —=———————— |[-————
| 1313.90 | 0.0 | 0.000]| | 0.0 | 0.0
| 1314.15 | 0.0 | 0.001] | 1.4 | 1.4
| 1314.40 | 0.0 | 0.005| | 6.8 | 6.8
| 1314.65 | 0.0 | 0.013] | 18.2 | 18.:2
| 1314.90 | 0.0 | 0.026| | 37.9 | 37.9
| 1315.15 | 1.2 | 0.047| | 68.2 | 09.4
| 1315.40 | 2.0 | 0.077] | 111.1 | 113.1
| 1315.65 | 2.6 | 0.116] | 168.6 | 171..2
| 1315.90 | 3.0 | 0.167] | 243.0 | 246.0
| 1316.15 | 3.4 | 0.231] | 335.:4 || 338.8
| 1316.40 | 3.8 | 0.305] | 443.2 | 447.0
| 1316.65 | 4.1 | 0.391] | 567.0 | 571.1
| 1316.90 | 4.4 | 0.488] | 708.0 | 712.4
| 1317.15 | 4.7 | 0.597] | 866.9 | 871.6
| 1317.40 | 4.9 | 0.718] | 1042.9 | 1047.8
| 1317.65 | 5.2 | 0.852] | 1236.6 | 1241.8
| 1317.90 | 5.4 | 0.998] | 1448.9 | 1454.3
| 1318.15 | 5.6 | 1.158| | 1680.7 | 1686.3
| 1318.40 | 5.9 | 1.332] | 1933.2 | 1939.1
| 1318.65 | 6.1 | 1.521| | 2207.5 | 2213.6
| 1318.90 | 6.3 | 1.725] | 2504.3 | 2510.6
| 1319.15 | 6.5 | 1.946| | 2824.9 | 2831.4
| 1319.40 | 6.7 | 2.184| | 3171.2 | 3177.9
| 1319.65 | 8.5 | 2.442| | 3544.5 | 35530
| 1319.90 | 14.2 | 2.718| | 3945.7 | 3959.9
| 1320.15 | 22:.0 | 3.014| | 4375.1 | 4397.1
| 1320.40 | 29.5 | 3.327| | 4830.2 | 4859.7
| 1320.65 | 36.6 | 3.659| | 5311.4 | 5348.0
| 1320.90 | 43.7 | 4,009 | 5819.6 | 5863.3
[ 1321.15 | 50.8 | 4.379| | ©357.1 | 6407.9
| 1321.40 | 55.0 | 4.775| | 6932.2 | 6987.2






EXECUTED 09-08-2009 14:41:41
DISK FILES: 95030E02.HYD ; 95030EPD.PND

GIVEN POND DATA

| ELEVATION| OUTFLOW | STORAGE |
| (£t) | (cfs) | (ac-ft) |
R R — e |
| 1321.65 | 58.1 | 5.199]
| 1321.90 | 61.1 | 5,651 |

Time increment (t)

Page 2

INTERMEDIATE ROUTING

COMPUTATIONS
25/t | 28/t + 0
(cfs) | (cfs) |
———————————— | s |
7547.1 | 7605.2 |
8203.1 | 8264.2 |

0.017 hrs.



POND-2 Version: 5.21 S/N:
EXECUTED: 09-08-2009 14:41:41

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030EQ2.HYD
Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH

| TIME | INFLOW | | TIl+I2 |
| ELEVATION |

[ (hrs) | (cfs) | | (cfs) |
(ft) l

= |

| 0.007 | 0.06]| | === [
1313:90 |

| 0.023 | 2.30]| | 3.0 |
1314.22 |

| 0.040 | 3.95] | 6.3 |
1.314.45 |

| 0.057 | 5.60] | 9.6 |
1314.66 |

| 0.073 | 7.24] | 12.8 |
1314.82 |

| 0.090 | 8.89] | 16.1 |
1314.98 |

| 0.107 | 10.54| | 19.4 |
1315.13 |

| 0123 | 1218 | 22:7 ]
1315:.25 |

| 0.140 | 13.83] | 26.0 |
1315.38 |

| 0.157 | 15.48] | 29.3 |
1315.50 |

| 0. 173 | 712 | 32.6 |
1315, 62 |

| 0.190 | 18.77| | 35:9
13T5. 73 |

| 0.207 | 20.42| | 39.2 |
1315.84 |

| 0.223 | 22.06] | 42.5 |
1315, 95 |

| 0.240 | 2301 | | 45.8 |
1316.06 |

| 0.257 | 25.35| | 49.1 |
1316.17 |

| 0.273 | 27.00] | 52.4. |
1316.27 |

| 0.290 | 28.65] | 55.7 |
1316.39 |

| 0.307 | 30.29] | 58.9 |
1316.49 |

| 0.323 | 30.29] | 60.6 |

1316.60

ROUTING COMPUTATIONS

25/t - O

18.

31.

47.

64.

83

106.

1.30-.

158

188.

222

258

297

340.

385.

433.

4384,

536.

| 2s/t + O

| 18.
| 31.
! 47.
1 66.
[ 87.
| 109.
| 135
| 163.
l 194.
| 228.
| 264.
| 304.
| 346.
l 392
F 440.
i 492.

| 545,

A0

2

81
6|
71
4]
Ol
9]
4|
5|
3]
1]
8|
4]
9]
&
9|
2|

0l

OUTFLOW

0.00

0.00

0.00

Q.37

1488

1,.52

1.94

2.23

2.52

2., 12

2. 90

3.08

3 25

3.43

3.60

3.78

Page 3



| 0.340 | 30 29 | 60.6 | 5882 | 597.5]| 4.16 |
1316.70 |

| 0.357 | 30.29] | 60.6 | 641.2 | 649.8| 4.27 |
1316.79 |
| 0.373 | 30..29]| | 60.6 | 693.1 | 701.8| 4.38 |
1316.88 |
| G390 | 30.29] | 60.6 | 744.7 | 753.7| 4.48 |
1316.96 |
| 0.407 | 30.29] | 60.6 | 796.1 | 805.3] 4.57 |
1317.05 |
| 0.423 | 30.29] | 60.6 | 847.4 | 856.7| 4.87 |
130¥.03 |
| 0.440 | 30.291 | 60.6 | 898.5 | 907.9] 4.74 |
1317,20 |
| 0.457 | 30.29] | 60.6 | 949.4 | 959:0 | 4.80 |
1317.27 |
| 0.473 | 30.29] [ 60.6 | 1000.3 | 1010.0] 4.86 |
1317.35 |
| 0.490 | 30.29] | 60.6 | 1051.0 | 1060.9] 4.92 |
1317.42 |
| 0.507 | 30.291 | 60.6 | 1101.6 | 1111.6| 5.00 |
1317.48 |
| 0.523 | 3029/ | 60.6 | 1152.1 | 1162.2] 5.08 |
1317.55 |
| 0.540 | 30.29] | 60.6 | 1202.3 | 1212.6]| 5.15 |
1317.61 |
| 0.557 | 30.291 | 60.6 | 1252.5 | 1262.9] 5.22 |
1317.67 |
I 0.573 | 30.29] | 60.6 | 1302.5 | 1313.0] 5.27 |
1317.73 |
| 0.5%0 | 29.64| | 59,9 | 1351.8 | 1362.4| 5.31 |
1317.79 |
| 0.607 | 27.99] | 951.6 | 1398.7 | 1409.4| 5.36 |
1317.85 |
| 0.623 | 26.34| | 54.3 | 1442.3 | 1453.1| 5.40 |
1317.90 |
| 0.640 | 24.701 | 910 | 1482.4 | 1493.3| 5.43 |
1317.94 |
| 0.657 | 23.051 | 47.8 | 1519.3 | 1530.2] 5.47 |
1317.98 |
| 0.673 | 21.40] | 44.5 | 1552 .7 | 1563.7 | 5.49 |
1318.02 |
| 0.690 | 19.76| [ 41.2 | 1582.8 | 1593.9| 5.52 |
1318.05 |
| 0.707 | 18.11| I 379 | 1609.6 | 1620.7| 5.54 |
1318.08 |
| 0.723 | 16.46| | 34.6 | 1633.1 | 1644.2| 5.56 |
131810 |
| 0.740 | 14.82| | 31.3 | 1653:2 | le64.3| 5.58 |



POND-2 Version: 5.21 S/N:

EXECUTED: 09-08-2009 14:41:41
Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E02.HYD
Outflow Hydrograph: OUT .HYD
INFLOW HYDROGRAPH
| TIME | INFLOW | \ I1+1I2 |
| ELEVATION |
| (hrs) | (cfs) | | (cfs) |
(EE) |
| === | === N Rt
===
|  0.757 | 13.171 | 28.0 |
1318.14 |
| 0.773 | 11.521 | 24.7 |
1318.16 |
| 0.790 | 9.881 | 21.4 |
1318.17 |
| 0.807 | 8.231 | 18.1 |
131818 |
| 0.823 | 6.59] | 14.8 |
1318.18 |
| 0.840 | 4.94| | 11.5 |
1318.18 |
| 0.857 | 329 | 8.2 |
1318.18 |
| 0.874 | 1.65] | 4.9 |
1318.17 |
| 0.890 | 0.00] | 1.7 |

Page 4

ROUTING COMPUTATIONS
25/t - 0 | 28/t + O | OUTFLOW
(cfs) | (cfs) | (cfs)
——————————— [eeesssmmses leeansas |
1670.0 | 1681.2| 5.60
1683.4 | 1694.7| 5.61
1693.6 | 1704.8] 5.62
1700.5 | 1711.7] 5.63
1704.0 | 1715 3] 5.63
1704.3 | 1715.5| 5.63
1701.2 | 1712.5]| 5 .63
1694.9 | 1706.2| 5 .62
1685.4 | 1696.6| 5.61



POND-2 Version: 5.21 S/N: Page 5
EXECUTED: 092-08-2009 14:41:41

kxR kkkkkkEkx SUMMARY OF ROUTING COMPUTATIONS

RS RS S S A St St

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E02.HYD
Outflow Hydrograph: OUT +HYD
Starting Pond W.S. Elevation = 1313.90 ft

*r&xk* Summary of Peak Outflow and Peak Elevation *****

Peak Inflow = 3029 €15
Peak OQutflow = 5.63 cfs
Peak Elevation = 1318.18 ft

*rxx% Summary of Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 1.18 ac-ft
Total Storage in Pond = 1.18 ac-ft

Warning: Inflow hydrograph truncated on left side.



POND-2 Version: 5.21 S/N: Page 6

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E02.HYD
Outflow Hydrograph: OUT .HYD
EXECUTED: 09-08-
2009
30.29 cfs

Peak Inflow
14:41:41

Peak Outflow - 5.63 cfs

Peak Elevation 1318 .18 £t

Flow
(cfs)

21—

KoMK X
*

w23 =]
2B =]

26 =

WX K X X X X
*

.28 -

«31 =]
33 -
35 =

.36, =]

WX X XK X XK KX XX X

.38 -~

L4200 —
« 43 =
.45 ~|
47 —|

.48 -

L R S S SR R N S I S S I N N S S R

XX X X XK XK K K X M X X X X



TIME

(hrs)
X File: OUT .HYD Qmax = 5.6 ¢fs
* File: 95030E02.HYD Qmax = 30.3 cfs



Quick TR-55 Ver.5.46 S/N:
Executed: 14:53:11 09-08-2009

MODIFIED RATIONAL METHOD
-——-— Graphical Summary for Maximum Required Storage —---—-

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
East Detention Pond
05 -Year Storm Event

LR S R S A AR R R R RS A S R R R R R R R R R R R R R R T

* RETURN FREQUENCY: S N | Allowable Outflow: 8.80 ©wfs *
* 'C' Adjustment: 1.000 | Required Storage: 1.583 ac-ft *
O ol e o il S s i Vo e S e o . g S, el e e s e P S SR o i o 8 S s R s e =
*  Peak Inflow: 24.33 cfs Inflow .HYD stored: 95030E05.HYD *

\ Td = 73 minutes | Return Freq: 5 yr
e Approx. Duration for Max. Storage ------ /[ € adj.factor: 1.00
| \
| \
| Tc= 18.40 minutes |
| I = 4.174 in/hr | Area (ac): 21.48
| . Q= 51.82 cfs | Weighted C: 658
| ¢ [ | Adjusted C: 0.58
F | |
L | g | c Required Storage |
@ ] s s s 1.583 ac-ft | Td= 73 minutes
W | . \ | I = 1.960 in/hr
I X X X X X X XX XXX XXXXXXX O 24.33 cfs
c | I
£f | x X
s | 0O0O0OO0O0O0OO0O0OOOOOO OO 0O Q= 8.80 cfs
| X o] |- [ (Allow.Outflow)
I o | |
| X 0 | NOT TO SCALE | X
L. o | ============ |
| o | | X
_______________________ | S R R R R e el A i i T A O S A A i Ao I e
33.68 minutes 84.75 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 14:53:11 05-08-2009

Wichita Readiness Center
East Detention Pond

05 -Year Storm Event

**** Modified Rational Hydrograph ***x*x*

Weighted C = 0.578 Area= 21.480 acres Tc = 18.40 minutes
Adjusted C = 0.578 Td= 73.00 min. I= 1.96 in/hr Qp= 24 33 cfs
RETURN FREQUENCY: 5 year storm Adj.factor = 1.00

Output file: 95030E05.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 5 Year Storm

Time Time increment = 0.017 Hours

Hours Time on left represents time for first Q in each row.
007 0.53 1.85 3.17 4.50 5:82 7.14 8.46
123 9.79 11.11 12.43 13.75 15.08 16.40 kT T2

|

[

[

|

|

I 19.04 20::37 211469 23.01 24.33 24,33 24.33

| 24...33 24.33 24,33 24.33 24.33 24.33 24.33
.473 | 24,33 24.33 24,33 24.33 24.33 24.33 24 .33

\ 24.33 24.33 24,33 24.33 23..33 24.33 24,33

\ 24.33 24.33 24.33 24 .33 24.33 24.33 24.33

| 24.33 24,33 24.33 24.33 24.33 24.33 24.33

I 24,33 24.33 24.33 24.33 24.33 24.33 24..33

! 24.33 24.33 24,33 24,33 24.33 24.33 24.33

|

I

|

|

[l o] il o N oo B o L e T o T o e i e i
sl
Q.
~J

173 24.33 24.33 24.33 23.81 22.48 21.:16 15.84
290 18.52 17.19 15.87 14.55 13.23 11.90 10,258
407 9.26 7.94 6.61 5.29 3.97 2.565 1.32
523 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 14:53:11 09-08-2009

Wichita Readiness Center

East Detention Pond
05 -Year Storm Event

* % % % % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *
Q=adj *C*I*Aa

Where: Q=cfs, C=Weighted Runcff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 5 years

C' adjustment, k =1
Adj. 'C' = Wtd.'C' x 1
_____ | et e
Subarea Runoff Area | Tc Wtd |1 Adj. I Total | Peak Q
Descr. Lol acres | (min) il Ié) aet in/hr acres | (efs)
—————————————————————————— et e e e e e
total 0.578 21.48 | |l |
——————————————— I e e S
| 18.40 0.578 || 0.578 4.174 21.48 | 51.82



Quick TR-55 Ver.5.46 S/N:
Executed: 14:53:11 09-08-2009

LR A SRS E S SR EEEE R RS S SRR R SRR R R R AR SRR EE RS R E R E R E S R S SRR R R R R SRR EE

R S S S SR E S S SRS RS S S SRR SRR SR SRS SRR E RS R R R R R R R R R R R

* *
* *
% MODIFIED RATIONAL METHOD %
* -—-—- Grand Summary For All Storm Frequencies ---- ¥
* *
* *

R R
First peak outflow point assumed tc occur at Tc hydrograph recession leg.
Wichita Readiness Center

East Detention Pond
05 -Year Storm Event

Area = 21.48 acres Tc = 18.40 minutes
VOLUMES
Frequency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
(years) Lol minutes in/hr cfs cfs | (ac-ft) (ac—-ft)

5 0.578 43 1.960 24..33 8.80 | 2.447 1.583



Quick TR-55 Ver.5.46 S/N:
Executed: 14:53:11 09-08-2009

MODIFIED RATIONAL METHOD

-——- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
East Detention Pond
05 -Year Storm Event

RETURN FREQUENCY: 5 yr "C' Adjustment = 1.000 Allowable Q = 8.80 cfs

Hydrograph file duration= 73.00 minutes

Hydrograph file: S5030E05.HYD Tc = 18.40 minutes

VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
et 'c’ minutes in/hr acres ¢Es | (ac-£ft) (ac—-ft)

______________________________________________________ | e i i e i e i A o el M
0.578 0.578 i8 4.174 21.48 51.82 | 1.313 1.090
0.578 0.578 20 4.330 21.48 53.76 | Qpeak > Qtc
0.578 0.578 30 3.240 21.48 40.23 | 1.662 1.304
0.578 0.578 40 2.760 21.48 34.27 | 1.888 1.413
0.578 0.578 50 2.410 21.48 29,92 | 2.061 1.468
0.578 0.578 60 2.150 21.48 26.69 | 2.206 1.497

RS S S SRS R R S S RS R R RS S SRS E R A R R R R R R EE R R R Storage Maximum

0.578 0.578 73 1.560 21.48 24,

33

I 2.447 1.583

R e T



POND-2

Version: 5.21 S/N:

EXECUTED: 09-08-2009 14:53:37

Page 1

LR R E R E RS R R S R R

*

* Wichita Readiness Center *
¥ East Detention Pond *
& 5-Year Storm Event -
* *
* =
S S S S S S e R R R R R E R EEEEEEEEE N

Inflow Hydrograph: 95030E05.HYD
Rating Table file: 95030EPD.PND

————INITIAL CONDITIONS----

Elevation = 1313.90 ft
Outflow = 0.00 cfs
Storage = 0.00 ac-ft

GIVEN POND DATA

ELEVATION| OUTFLOW | STORAGE |
(ft) I (efs) | (ac-ft) |
————————— il ettt
E3ES .00 | 0.0 | 0.000]
1314.15 | 0.0 | 0.001]
1314.40 | 0.0 | 0.005]
1314.65 | 0.0 | 0.013]
1314.90 | 0.0 | 0.028]
1315.15 | 1.2 | 0.047]
1315.40 | 2500 | 0.077]
1315.65 | 2.6 | 0.116]
1315.90 | 3.0 | 0.167|
131615 | 3.4 | 0.231]
1316.40 | 3.8 | 0.305]
1316.65 | 4.3 | 0.391]
1316.90 | 4.4 | 0.488]
1317.15 | 4.7 | 0.597]
1317.40 | 4.9 | 0.718]|
1317.65 | Dol 0.852|
1317.90 | 5.4 | 0.998]|
1318.15 | o536 1.158]
1318.40 | 5.9 | 1,332
1318.65 | 6.1 | 1.521]
1318.90 | 6.3 | 1..725]
131%.15 | 6.5 | 1.946]|
139949 | 6.7 | 2.184]|
1319.65 | 8.5 | 2.442]
1319.90 | 14.2 | 2.718]|
1320.15 | 22.0 | 3.014]
1320.40 | 29.5 | 3.3271
1320.65 | 36.6 | 3.659]
1320.90 | 43.7 | 4.009]
1321.15 | 50.8 | 4.379]
1321.40 | 55.0 | .. 115

INTERMEDIATE ROUTING

COMPUTATIONS
25/t | 28/t + 0
(cfs) | (cfs)
,,,,,,,,,,,, ! e R e e e i el R
0.0 | 0.0
1.4 | 1.4
6.8 | 6.8
18.2 | 18.2
3729 | 37.9
68.2 | 69.4
111.1 | 113.1
168.6 | a7
243.0 | 246.0
335.4 | 338.8
443.2 | 447.0
567.0 | 571z 1
708.0 | F12.4
866.9 | 871.6
1042.9 | 1047.8
1236:6 || 1241.8
1448.9 | 1454.3
1680.7 | 1686.3
1833.2 | 1:939.4
2207.5 | 2213.6
2504.3 | 2510.6
2824.9 | 2831.4
31712 | 3177.9
3544.5 | 3553.0
3945.7 | 3959.9
43751 | 1397 .1
4830.2 | 4859.7
5311 .4 5348.0
5819.6 | 5863.3
6357.1 | 6407.9
6932.2 | 6987.2



EXECUTED 08-08-2009 14:53:37 Page 2
DISK FILES: 95030EQ05.HYD ; 95030EPD.PND

INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 287/t | 25/t + 0
| (ft) |  (cfs) | (ac-ft) | | (cfs) | (cfs)
[m=mmmmm—e | === | mmmm— | e frmmm e e I
| 1321.65 | S8 | 5.199] | T54&7T.1. | 7605.2
| 1321.90 | 61.1 | 5.651| | 8203.1 | 8204.,2

Time increment (t) = 0.017 hrs.



POND-2 Version: 5.21 S/N:
EXECUTED: 09-08-2009 14:53:37

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E05.HYD
Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH

TIME | INFLOW | | I1+I2
(hrs) | (cfs) | cfs) |
-------- it i T i
0.007 | 0..:533] | ===== |
0.023 | 1.85] | 2.4
0.040 | Bl T | 5.0 |
0.057 | 4.50] | 7.7 |
G.073 | 5:82 | | 10.3 |
0.090 | T4 | 130
0.107 | 8.46] | 15.6 |
03123 | 9.79] \ 18.3 |
0.140 | 11.11] | 20.9 |
B.I57T | 12.43] | 23.5 |
0.173 | 13.75] | 26.2 |
0.190 | 15.08] | 28.8 |
0.207 | 16.40] | B3les |}
0.223 | T 772 | 34.1 |
0.240 | 19.04] | 36.8 |
0.257 | 20.37| | 39.4
L2783 | 21.69] | 42.2 |
0.290 | 23.01] | 44 .7 |
0.307 | 24.33| | 47.3 |
0.323 | 24.33]| | 48.7 |
0.340 | 24.33| | 48.7 |
0.357 | 24 .33 | 48.7 |
0:373 | 24,33 | 48.7 |
0.390 | 24.331 | 48.7 |
0.407 | 24,33 | 48.7 |
0.423 | 24,33 | 48.7 |
0.440 | 24,33 | 48,7 |
0.457 | 24,33 | | 48,7 |
0.473 | 24,33 | 48.7 |
0.490 | 24.33] | 48.7 |
0.507 | 24.33] | 48.7 |
0.523 | 24.33]| | 48.7 |
0.540 | 24.33| | 48.7 |
0.557 | 24..33] | 48.7 |
0.573 | 24.33]| | 48.7 |
0.590 | 24.33] | 48.7 |
0.607 | 28331 | 48.7 |
0.623 | 24,33 | 48.7 |
0.640 | 24 .33 | 48.7 |
0.657 | 24.33] | 48.7 |
0.673 | 24,33 | 48.7 |
0.690 | 24,33 | 48.7 |
0.707 | 24 233 | 48.7 |
0.723 | 24 .33 | 48.7 |
0.740 | 24.33| I 48.7 |

ROUTING COMPUTATIONS

25/t =0
(cfs)

Page 3

(ft) \



POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 09-08-2009 14:53:37

Pond File: 95030EPD. PND

Inflow Hydrograph: 95030E05.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | Il1+I2 | 2S/t - 0 | 2S/t + O | OUTFLOW |ELEVATION]|
(hrs) | (cfs) | (cfs) | (cts) | (cfs) | (cfs) | (£ft)

| ===emas === | |&=====ss | ==srr— = fmme=rmmeees | = |mmammanmn I
0.757 | 24,331 | 48.7 | 1442.5 | 1453.3] 5.40 | 1317.90
0.773 | 24.33] | 48.7 | 1480.3 | 1491.1| 5.43 | 1317.94
0.790 | 24.33| | 45.7 | 1518.0 | 1528.9] 5.46 | 1317.98
0.807 | 24.33| | 48.7 | 15557 | 1566.6] 5.50 | 1318.02 |
0.823 | 24.33| | 48.7 | 1593.3 | 1604.3] 5.53 | 1318.06
0.840 | 24.33] | 48.7 | 1630.8 | 1641.9] 5.56 | 1318.10 |
0.857 | 24.33] | 48.7 | 1668.3 | 1679.5] 5.59 | 1318.14 |
0.874 | 24.33] | 48.7 | 1705.7 | 1716.9] 5.64 | 1318.18 |
0.890 | 24.331 | 48.7 | 1742.9 | 1754.3| 5.68 | 1318.22 |
0.907 | 24.33] | 48.7 | 1780.2 | 1791.6] 942 | 1318.25 |
0.924 | 24.33] | 48.7 | 1817.3 | 1828.8] 5.77 | 1318.29
0.940 | 24.33] | 48.7 | 1854.3 | 1865.9] 5.81. | 1318.33 |
0.957 | 24.33] | 48.7 | 1891.3 | 1503.0] 5.86 | 1318.36
0.974 | 24.331 | 48.7 | 1928. 1 | 1939.9| 5.90 | 1318.40 |
0.990 | 24.331 | 48.7 | 1964.9 | 1976.8] 5.93 | 1318.43 |
1.007 | 24.33] | 48.7 | 2001.7 | 2013.6] 5.95 | 1318.47 |
1.024 | 24.33| | 48.7 | 2038.4 | 2050.3] 5.98 | 1318.50 |
1.040 | 24 .33 | 48.7 | 2075.0 | 2087.01 6.01 | 1318.53 |
1:057 | 24.33| | 48.7 | 2111.6 | 2123.7| 6.03 | 1318.57 |
1.074 | 24.33] | 48.7 | 2148.1 | 2160.3]| 6.06 | 1318.60 |
1.090 | 24,33 | 48.7 | 2184.6 | 2196.8]| 6.09 | 1318.63 |
1.107 | 24.33] | 48.7 | 2221.1 | 2233.31 6.11 | 1318.67 |
1.124 | 24.33] | 48.7 | 2257.4 | 2269.71 6.14 | 1318.70 |
1.140 | 24.331 | 48.7 | 2293.8 | 2306.1] 6.16 | 1318.73 |
1.157 | 24.331 | 48.7 | 2330.1 | 2342.4] 6.19 | 1318.76 |
1.174 24,331 | 48.7 | 2366.3 | 2378.7] 6.21 | 1318.79 |
1.190 ] 24.33] | 48.7 | 2402.5 | 2415.0] 6.24 | 1318.82 |
1.207 | 24.33] | 48.7 | 2438.6 | 2451.2] 6.26 | 1318.85 |
1.224 | 23.811 | 48.1 | 2474.2 | 2486.8| 6.28 | 1318.88 |
1.240 | 22.481 | 46.3 | 2507.9 | 2520.5] 6.31 | 1318.91 |
L.Z5% | 21.16(| | 43.6 | 2538.9 | 2551 .5 6.33 | 1318.93 |
1.274 | 19.84| | 41.0 | 2567.2 | 2579.9| 6.34 | 1318.95 |
1.290 | 18.52] | 38.4 | 2592.8 | 2605.5] 6.36 | 1318.97 |
1.307 | 17.19] | 35.7 | 2615.8 | 2628. 5| 6.37 | 1318.99 |
1.324 | 15.87] | 331 | 2636.1 | 2648.9| 6.39 | 1319.01 |
1.340 | 14.55] | 30.4 | 2653.7 | 2666.5| 6.40 | 131%9.02 |
1.357 | 13:23] 27.8 | 2668.7 | 2681.5] 6.41 | 1319.03 |
1.374 | 11.90] | 25.1. | 2681.0 | 2693.8]| 6.41 | 1319.04 |
1.3%0 | 10.58] | 22+8 | 2690.6 | 2703.5] 6.42 | 1319.05 |
1.407 | 9.26] | 19.8 | 2697.6 | 2710.5| 6.42 | 1319.06 |
1.424 | 7.941 | 17.2 | 2702.0 | 2714.8| 6.43 | 1319.06 |
1.440 | 6.61| | 14.6 | 2703.6 | 2716.5]| 6.43 | 1319.06 |
1.457 | 5.29] | 11.9 | 2702.7 | 2715.5) 6.43 | 1319.06 |
1.474 | 3.971 | 9:3 | 2699.1 | 2711.9| 6.43 | 1319.06 |
1.490 | 2.65] | 6.6 | 2692.9 | 2705.7] .42 | 1319.05 |
1.507 | 1.321 | 4.0 | 2684.0 | 2696.8]| 6.42 | 1319.05 |



POND-2 Version: 5.21 S/N: Page 5
EXECUTED: 09-08-200¢ 14:53:37

Pond File: 95030EPD. PND

Inflow Hydrograph: 95030E05.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

| TIME I INFLOW | | I1+12 | 28/t - 0 | 25/t + O | OUTFLOW |ELEVATION|
| (hrs) | (cfs) | | (cfs) I (cfs) | (cfs) | (cfs) | (ft) \
| === |- | | -———————= | === [ === [ === === \
| 1.524 | 0.00| \ 1.3 | 2672.5 | 2685.3] 6.41 | 1319.04 |



POND-2 Version: 5.21 S/N: Page ©
EXECUTED: 09-08-2009 14:532:37

AR R S EEEEEEREEEEEESS SU[\.—IMARY OE‘ ROUTING COD’IPUTATIONS R E R R EEEEEEE S RS

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E05.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1313.9%0 ft

*%xx%xx Summary of Peak Outflow and Peak Elevation ****x*

Peak Inflow = 24 .33 cfs
Peak Outflow = 6.43 cfs
Peak Elevation = 1319.06 ft

****%* Summary of Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 1.87 ac-ft
Total Storage in Pond = 1.87 ac-ft

Warning: Inflow hydrograph truncated on left side.



* X

POND-2 Version: 5.21 S/N: Page 7

Pond File: 95030EPD.PND
Inflow Hydrograph: 95030E05.HYD
Qutflow Hydrograph: OUT .HYD

EXECUTED: 09-08-2009
Peak Inflow - 24.33 efs 14:53:37
Peak Outflow = 6.43 cfs
Peak Elevation = 1319.06 ft

_| X *
| X ¥
_l b8 *
I X *
ﬁl ® *
| X *
=1 X *
I X -
7[ X *
I X *
_i X *
| ®
- X
| X
_I pd
| X
_I b'd
| X
- %
| =
._l X
| X
_f X
| X
-1 w
| =
- X
| X
_| X
| X
- | X
| b4
W.I X
| X
,l X
| pd
_I X
|
TIME
(hrs)
File: ouT .HYD Qmax = 6.4 cfs

File: 95030E0Q05.HYD Qmax = 24.3 cfs

LS I T R S S

* X+ X * ¥ % *

*



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:12 09-08-200¢

MODIFIED RATIONAL METHOD
—-——— Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
East Detention Pond
10 -Year Storm Event

RS S S S S S SRS RS EEEE RS RS E RS E RS E R L SRS EEEEEREEEEEEESESES]

* RETURN FREQUENCY: 10 yr | Allowable Outflow: 13.10 cfs *
* 'C' Adjustment: 1.000 | Regquired Storage: 1:553 ac-ft *
R e i S L A L A e B R e L S i G il Rl el e i s s i s s 2 s *
* Peak Inflow: 32.16 cfs Inflow .HYD stored: 95030E10.HYD %

IR R R R R R R R R R R R R R R

| Td = 58 minutes | Return Fregq: 10 yr
Frmmmme—s Approx. Duration for Max. Storage ---———- / C adj.factor: 1.00
I |
\ |
| Tc= 18.40 minutes |
| I = 4.782 in/hr | Area (ac): 21.48
| . 0= 59.37 cfs | Weighted C: 0.58
| o | Adjusted C: 0.58
Foo| |
L | | . Required Storage |
Cc | = : g1 1553 ag=ftt | “Td= 58 minutes
W . | . | | I = 2.590 in/hr
| X EXERRERNMELETEXXERERETXAEEX O = 32.16 cfs
c | |
£ | ® X
s | O 0O0OOOODOOOOO©OOO Q= 1.3.1.0 s
| X (Allow.Outflow)
I o
| x o} NOT TO SCALE b4
|
\

32.74 minutes 68.



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:12 09-08-2009

Wichita Readiness Center
East Detention Pond
10 -Year Storm Event

**%* Modified Rational Hydrograph ****%*
0.578 Lrea= 21.480 acres Tc = 18.40 minutes

Weighted C

Adjusted C 0.578 Td= 58.00 min. I= 2.59 in/hr Qp= 32.16 cfs
RETURN FREQUENCY: 10 year storm Adj.factor = 1.00
Output file: 95030E10.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm

| Time increment = 0.017 Hours
| Time on left represents time for first Q in each row.
________ ! SRR S B R s S T S EE T e s S L A Bt R P e Sl S U S e o it e S S I e
| 0.70 2545 4.19 5.94 7.69 9.44 11.18
\ 1293 14.68 16.43 18.18 19.92 21..67 23 .42
| 25.17 26.91 28.66 30.41 32.16 32.16 32.16
| 32.16 3216 32..1.6 32.16 32.9%6 32.16 32.18
.473 | 32.16 32.16 32.16 32.16 32.1¢6 32.16 32.16
| 32496 32.16 32.16 32.16 32.16 32.16 32.16
| 32.186 32.16 32.16 32.16 32.16 32.16 32.16
|
|
|
|

HFRPOOODOOOOOOo
w
(Xe]
[e]

823 32.16 32.16 32.186 32.16 32.16 32.16 32.16
940 32 .16 32.16 31.46 28.71 27.96 2621 24 .47
057 2272 20.97 19.22 17.48 15.73 1398 12.23
173 10.49 8.74 6.99 5.24 3.50 L1TG 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:12 09-08-2009

Wichita Readiness Center
East Detention Pond
10 -Year Storm Event

¥ % % % % « ZSUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * % *

Q=adj *C* I * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

"C' adjustment, k =

Adj. 'C' = Wtd.'C' x 1

RETURN FREQUENCY = 10 vyears
1

|
Subarea Runoff Area | Tc Wed. |1 Adj. I Total | Peak Q
Descr. "ET acres | (min) L o | | e in/hr acres | (cfs)
—————————————————————————— e e e e e [
total 0.578 21.48 |1 |
--------------- e
| 18.40 0.578 || 0.578 4,782 21.48 | 59.37



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:12 09-08-2009

LSS S S SRS E S SRS R SRS EE R EE R E R R R I I I O T 2 O

* *
* *
* MODIFIED RATIONAL METHOD -
% --—- Grand Summary For All Storm Frequencies ---- 2
* *
* *

Fhhkhkhhhhdhdhrhhhdhrrrhdrrhrrhbhhkrddxdrd bbbk drdhrh A dhd kA A A A A A A kAR A A X Hxx ok i

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
East Detention Pond
10 -Year Storm Event

Area = 21.48 acres Tc = 18.40 minutes
VOLUMES
Frequency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
(years) Lt minutes in/hr cfs ¢fs (ac-£ft) (ac—-ft)

10 0.578 58 2.590 3216 13.10 | 2.569 1553



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:12 09-08-2009

MODIFIED RATIONAL METHOD
—-——— Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Wichita Readiness Center

East Detention Pond
10 -Year Storm Event

RETURN FREQUENCY: 10 yr ‘C' Adjustment = 1.000 Allowable Q = 13.10 cfs

Hydrograph file duration= 58.00 minutes

Hydrograph file: 95030E10.HYD Te = 18.40 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
o 'c! minutes in/hr acres cks | (ac-ft) (ac—ft)
______________________________________________________ | R e L B A e R S O
0.578 0.578 18 4,782 21.48 59.37 | 1:505 1.173
0.578 0.578 20 4.600 21.48 57 .21 | 1573 1.214
0578 0.578 30 3.760 21.48 46.68 | 1.929 1.398
0.578 0.578 40 3.220 1.48 39.98 | 2.203 1.499
0.578 0.578 50 2.830 21.48 35.14 | 2.420 1.543

A A A A A R A A A A A R AR A A AN A ARA A A AR A I A A A A bk r kb kb rdkrdkxdkhkx o x*x*® Storage Maximum

0.578 0.578 58 2.590 21.48 32.16 | 2.569 1.553

AA A A ER A AR A A A XA A A A A A A A A A A A A r kb r kA A A AT A XA X T d bk kb A A A AT A A A A A AAR AT AAT A ATA* k&

0.578 0.578 60 2,530 21.48 31.41 | 2.596 1.54¢



POND-2

EXECUTED:

5.21 S/N:
14:322:21

Version:
09-08-2009

Page 1

I RS S S EEEE S S S S AR R R EEEREEEEEE X

*

* Wichita Readiness Center *
= East Detention Pond *
& 10-Year Storm Event ®
* -
% =
R R

Inflow Hydrograph:
Rating Table file:

--—-INITIAL CONDITIONS----
Elevation = 1313.90 ft
Outflow = 0.00 cfs
Storage = 0.00 ac-ft

95030E10.HYD
95030EPD. PND

GIVEN POND DATA

ELEVATION| OUTFLOW | STORAGE |
(£t) I (efs) | (ac-ft) |
————————— et (|
1313 .80 | 0.0 | 0.000]
1314.15 | 0.0 | 0.001]
1314.40 | 0.0 | 0.005]
1314.65 | 0.0 | 0.013]
1314.90 | 0.0 | 0.026]
1315.15 | 1.2 | 0.047]
1315.40 | 2.9 | 0.077]
1315.65 | 2.6 | 0.116]
1315.90 | 3.0 | 0.167]
1316.15 | 3.4 | 0.231]
1316.40 | 3.8 | 0.305]
1316.65 | 4.1 | 0391
1316.90 | 4.4 | 0.488|
1317.15 | 4.7 | 0597
1317.40 | 4.9 | 0.718]
1317.865 | 5.2 | 0.852]
1317.90 | 5.4 | 0.998]|
1318.15 | 5.6 | 1 :358]
1318.40 | 5.9 | 1...332]
1318.65 | 6.1 | 1.521]
1318.90 | 6.3 | 1.725]
1319:15 | 65 || 1.946]
1319..4Q | 6.7 | 2.184]|
1319.65 | 8.9 | 2.442|
1319.90 | 14.2 | 218
1320.15 | 22.0 | 3.014]
1320.40 | 295 1] 3.327|
1320.65 | 36.6 | 3.659]
1320.90 | 43.7 | 4.009]
1321.15 | 50.8 | 4.379]
1321.40 | 55:0 | 4.775]

I

INTERMEDIATE ROUTING

COMPUTATIONS
25/ | 25/t + 0
(cts) | (cfs)
____________ | s s e i s it A
0.0 | 0.0
1.4 | 1.4
6.8 | 6.8
18.2 | 18.2
37:9 | 37.9
68.2 | 69.4
111.1 | 113.1
168.6 | 1712
243.0 | 246.0
335.4. | 338.8
443.2 | 447.0
567.0 | 5703
708.0 | 712.4
866.9 | 871.6
1042.9 | 1047.8
12366 | 1241.8
1448.9 | 1454 .3
1680.7 | 1686.3
1933.2 | 18381
220755 | 2213.6
2504.3 | 2510.6
2824.9 | 2831.4
33912 | 31779
3544.5 | 3553.0
3945.7 | 3959.9
4375.1 | 4397.1
4830.2 | 4859.7
5311.4 | 5348.0
5819.6 | 5863.3
63572 | 6407.9
6932.2 | 6987.2



EXECUTED 09-08-2009 14:42:21 Page 2

DISK FILES: 95030E10.HYD ; 95030EPD.PND
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

|ELEVATION| OUTFLOW | STORAGE | | 2S5/t | 28/t + 0

| (ft) | (cfs) | (ac-ft) | | (cfs) | (cfs)

| = R S | |~ eem——— R \
| 1321.65 | 58.1 | 5.199] | 7547.1. | 7605.2

| 1321.90 | 6l.1 | 5.6511 | 8203.1 | 8264.2

Time increment (t) = 0.017 hrs.



POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 09-08-2009 14:42:21

Pond File: 95030EPD.PND

Inflow Hydrograph: 95030E10.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIOCNS
TIME I INFLOW | | I1+12 | 25/t - 0 | 25/t + O | OUTFLOW |ELEVATION
(hrs) | (cfs) | | (cfs) | (cts) I (cfs) | (cfs) | (ft)

-------- i T il e e e E R R =
0.007 | 070 | ==—== | 0.0 | 0.0] 0.00 | 1313.90
0.023 | 2.45 | J.2 | 3.2 | 3.2 0.00 | 1314.23
0.040 | 4.19| | 6.6 | 9.8 | 9.8]| 0.00 | 1314.47
0.057 | 5.94| | 10.1 | 19.9 | 19.9| 0.00 | 1314.67
0.073 | 7.691 | 13.6 | 33.6 | 33.6] 0.00 | 1314.84
0.080 | 9.44| | L7 | 49.7 | 507 0.49 | 1315.00
0.107 | 11.18) | 20.6 | 67.9 | 70.3] 1.22 | 1315.186
0.123 | 12.93] | 24.1 | 88.8 | 92.:0| 1.61 | 1315.28
0.140 | 14.68] | 27.6 | 123 | 116.4| 2.03 | 1315.41
0.157 | 16.431 | 31:.1 | 138.8 | 143.4] 2.31 | 1315.53
0.173 | 18.18] | 34.6 | 168.2 | 173.4| 2.61 | 1315.66
0.190 | 19.92] | 38.1 | 200.7 | 206.3| 2,79 | 1315.77
0.207 | Z21.67] | 41.6 | 236.3 | 242.31 2.98 | 1315.89
0.223 | 23.42] | 45.1 | 275.1 | 281.4]| 3.15 | 1316.00
0.240 | 25.17| | 48.6 | 317.0 | 323.7] 3.34 | 1316.11
0.257 | 26.91] | 52.1 1 362.1 1 369.1] .51 | 131622
0.273 | 28.66] | 556 | 410.3 | 417.7] 3.69 | 1316.33
0.290 | 30.411 | 591 | 461.6 | 469.4| 3.85 | 1316.45
0.307 | 32.16] | 62.6 | 516.2 | 524.2| 3.99 | 1316.50
0.323 | 32,161 | 64.3 | 572.3 | 580.6] 4,12 | 1316.67
0.340 | 32.161 | 64.3 | 628.2 | 636.6| 4,24 | 1316.77
0.357 | 32.16| | 64.3 | 683.8 | 692.5] 4,36 | 1316.86
0.373 | 32.16| | 64.3 | 739.2 | 748.1| 4.47 | 1316.9%
0.390 | 32.16| | 64.3 | 794.3 | 803.5] 4.57 | 1317.04
0.407 | 32.16| | 64.3 | 849.3 | 858.7| 4.68 | 1317.13
0.423 | 32.16| | 64.3 | 504.1 | 913.6| 4.75 | 1317.21
0.440 | 32.161 | 64.3 | 858.8 | 968.4 | 4. 81 | 1317.29
0.457 | 32.16] | 64.3 | 1013.4 | 1023.1| 4.87 | 1317.37
0.473 | 32.16| | 64.3 | 1067.8 | 10777 4,95 | 1317.44
0.4%0 | 32.161 | 64.3 | 1122.1 | 1132.2] 5.03 | 1317.51
0.507 | 32.161 | 64.3 | 1176.2 | 1186.4] 5.11 | 1317.58
0.523 | 32.161 | 64.3 | 1230.1 | 1240.5] 5.20 | 1317.65
0.540 | 32.161 | 64.3 | 1283.9 | 1294.4]| 5,25 | 3317771
0..557 | 32.16| | 4.3 | 1337.6 | 1348.2] 5.30 | 1317.78
0533 ] 32.16] | 64.3 | 139%.3 | 1402.0] 5.35 | 1317.84
0.590 | 32.16] | 64.3 | 1444.8 | 1455.61 5.40 | 1317.90
0.607 | 32.16| | 64.3 | 1498.2 | 1509.1] 5.45 | 1317.96
0.623 | 32.16| | 64.3 | 1551.5 | 1562. 5] 5.49 | 1318.02
0.640 | 32.16| | 64.3 | 1604.8 | 1615.9] 5.54 | 1318.07
0.657 | 32.16| | 64.3 | 1657.9 | 1669.1] 5.59 | 1318.13
0.673 | 32.16] | 64.3 | 1711.0 | 1722.3] 5.64 | 1318.19
0.690 | 32.16| | 64.3 | 1763.9 | 17753 5.71 ] 1318.24
0707 | 32.161 | 64.3 | 1816.7 | 1828.2| 5.77 | 1318.29
0..723: | 32.16] | 64.3 | 1869.3 | 1881.01 5:83. | 131834
0.740 | 32.16] | 64.3 | 1921.9 | 1933.6] 5.89 | 1318.39



POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 09-08-2009 14:42:21

Pond File: 95030EPD. PND

Inflow Hydrograph: 95030E10.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+12 | 28/t -0 | 28/t + O | QUTFLOW |ELEVATION|
(hrs) | (cfs) | | (cfs) | (cfs) I (cfs) | (ecfs) | (£t) I

| === |- | | === |——==————- [ |=====s=== [=raaes I
G757 | 32.16| | 64.3 | 1974.3 | 1986.2| 5.93 | 1318.44 |
0.773 | 32,161 I 64.3 | 2026.7 | 2038.6| 5.97 | 1318.49 |
0.790 | 32.19| \ 64.3 | 2079.0 | 2091.0] 6.01 | 1318.54 |
0.807 | 32.16| | 64.3 | 2131.2 | 2143.3| 6.05 | 1318.59
0.823 | 32.161 | 64.3 | 2183.3 | 2195.5| 6.09 | 1318.63
0.840 | 32.16| | 64.3 | 2235.4 | 2247.7| 6.12 | 1318.68
0.857 | 32.18] | 64.3 | 2287.4 | 2299.7| 6.16 | 1318.72 |
0.874 | 32.16| | 64.3 | 2339.4 | 235%.7 | 6.19 | 1318.77 |
0.890 | 32.16] | 04.3 | 2391.2 | 2403.7| 6.23 | 1318.81
0.907 | 32.16] | 643 | 2443.0 | 2455.5| 6.26 | 1318.85 |
0.924 | 32.16] I 64.3 | 2494.7 | 250723 6.30 | 1318.90 |
0.940 | 32.16| I 64:3 | 2546.4 | 2559.1] 6.33 | 1318.94 |
0.957 | 32.16] \ 64.3 | 2598.0 | 2610.7] 6.36 | 1318.98 |
0.974 | 31.46]| \ 63.6 | 2648.8 | 2661.0] ©.39 | 1319.02 |
0.990 | 29.91] | 61.2 | 2697.1 | 2710.0] 6.42 | 1319.06
1.007 | 27.96| | 57.7 | 2741.9 | 2754.8| 6.45 | 1319.09
1.024 | 26.211 | 54.2 | 2783. 1. | 2796.1] 6.48 | 1319.12 |
1.040 | 24.47| | 50.7 | 2820.8 | 2833.8| 6.50 | 1319.15 |
1057 | 22.721 | 47.2 | 2855.0 | 2868.0| 6.52 | 1319.18 |
1.074 | 20.97| | 43.7 | 2885.6 | 2898.6| 6.54 | 1319.20 |
1.090 | 19.22] | 40.2 | 2912.6 | 2925.8| 6.55 | 1319.22 |
1.107 | 17.48| | 36.7 | 2936.2 | 2949.3| 657 | T31L9.24 |
1.124 | 1573 | 33.2 | 2956.3 | 2969.4| 6.58 | 1319.25 |
1.140 | 13..98] | 29.7 | 2972.8 | 2986.0]| 6.59 | 131%9.26 |
1.157 | 1223 I 26.2 | 2985.8 | 2999.0| 6.60 | 1319.27 |
1.174 | 10.49] \ 22.7 | 2995.3 | 3008.5] 6.60 | 1319.28 |
1.190 | 8.74| | 19.2 | 3001.3 | 3014.86]| 6.61 | 1319.28 |
1.207 | 6.991 | 15.7 | 3003.9 | 3017.11 6.61 | 1319.28 |
1.224 | 5.24] | 12.2 | 3002.9 | 3016.11 6.61 | 1319.28 |
1.240 | 3.501 | 87 | 2998.4 | 3011.6] 6.60 | 1315.28 |
1.257 | 1.751 | 5.3 | 2990.5 | 3003.7] 6.60 | 131%.27 |
1.274 | 0.00] | 1.8 | 2979.0 | 2992.2| 6.59 | 1319.27 |



POND-2 Version: 5.21 S/N: Page 5
EXECUTED: 09-08-2009 14:42:21

LR SUD,h\lARY OE‘ ROUTING COMPUTATIONS RS S SRR S

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E10.HYD
Outflow Hydrograph: QUT .HYD
Starting Pond W.S. Elevation = 1313.90 ft

**%x* Summary of Peak Outflow and Peak Elevation *****

|
w
[

Peak Inflow .16 cfs
Peak Outflow 6.0l cfs
Peak Elevation 28 ft

Il
—
w
[
0

**%xx* Summary of Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 2.07 ac-ft

2.07 ac~ft

Total Storage in Pond

Warning: Inflow hydrograph truncated on left side.



«31

.33

#39

.38

.42

.43

.47

.48

L

POND-2 Version: 5.21
Pond File:

Inflow Hydrograph:

S/N:

95030EPD. PND
95030E10.HYD

28.

0

32.

Page

09-08-2009

14:42:21
Flow (cfs)
40.0 44.0

g e | e [ | e |=——=- frmeess Jl==ms e e [ B

Outflow Hydrograph:
Peak Inflow -
Peak Outflow =
Peak Elevation = 13
0.0 4.0 8.0 12,
|
..I X
| b4
_| X
| X
_[ X
I b4
- x®
| X
_I X
| X
- X
| %
,I X
| 4
_| X
| X
_I b
| b4
- x
I > 4
_] X
| X
_I X
| X
- X
| 4
ﬁ| X
| X
_I X
| b4
_| ®
| X
_| ®
| b4
_E X
| b
- X
|
TIME
(hrs)
File: OUT .HYD
File: 95030E10.HYD

ouT .HYD
32:.16 cfs
6.61 cfs
1.9 28! ££
0 16.0 20.0 24.0
*
: 3
-
*
*
*
Qmax = 6:6" cfs
Qmax = 32.. 2 gfs

EXECUTED:
0 36.0
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
>
*



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:26 09-08-2009

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
East Detention Pond
25 -Year Storm Event

tEE SRS S E SRR EEESEE S S SRR R RS AR EEREEEEEE RS E RS E R R R R R R R R RS RS R R R

* RETURN FREQUENCY: 25 yr | Allowable Outflow: 16.30 cfs *
* 'C' Adjustment: 1.100 | Required Storage: 2,056 ac—ft, *
e e T R e e e ) '
* Peak Inflow: 38.10 cfs Inflow .HYD stored: 895030E25.HYD *

I E RS S S S SRS E R RS SRS AR EE R R EE R R EE S R E R R R R R S R R R R R R

| Td = 67 minutes | Return Freq: 25 yr
firsr Approx. Duration for Max. Storage -—---—-— / C adj.factor: 1.10
| |
\ |
I Tc= 18.40 minutes |
\ I = 5.554 in/hr | Area (ac): 21.48
| . @= 75.85 efs | Weighted C: 0.58
| i b | Adjusted C: 0.64
1 | . |
L | | . Required Storage |
o | 5 e 2.056 ac-ft | Td= 67 minutes
W \ . | | I = 2.790 in/hr
| . XX XX XEHNKE XX xEXHETEE D= 38.10 cfs
e | |
£ ] ® X
s | OO0 0000000000 OOO0 Q= 16.30 cfs
| X o I . ®x (Allow.Outflow)
| o \
| X o] | NOT TO SCALE ®
| |
| |

32.85 minutes 77.



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:26 09-08-2009

Wichita Readiness Center
East Detention Pond
25 -Year Storm Event

*x%x% Modified Rational Hydrograph ****=*
0578 Area= 21.480 acres Tc = 18.40 minutes

Weighted C

Adjusted C 0.636 Td= 67.00 min. I= 2.79 in/hr Qp= 38.10 cfs
RETURN FREQUENCY: 25 year storm Adj.factor = 1.10
Output file: 95030E25.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 25 Year Storm

Time increment = 0.017 Hours
Time on left represents time for first Q in each row.

HFHEFPRPFHODOOOOODOOO
~J
o
-~

173 31.06 28..99 26.92 24.85 22.78 20.71 18.64
2390 16.57 14.50 12.42 10.35 8.28 6.21 4.14
407 2.07 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:26 09-08-2009

Wichita Readiness Center
East Detention Pond
25 -Year Storm Event

* %k x % % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * %

Q=adj *C*I *A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 25 years
'C' adjustment, k = 1.1
Adj. 'C' = Wtd.'C' x 1.1

|
Subarea Runoff Area | Tc Wed. |1 Adj. I Total | Peak Q
Descr. Hod acres | (min) 1! |1 L 6 in/hr acres | (cfs)
—————————————————————————— e e e e R
total 0.578 21.48 | | ] |

| 18.40 0.578 || 0.636 5.554 21.48 | 15,85



Quick TR-55 Ver.5.46 S/N:

Executed:

14:47:26

09-08-

2009

LR e R R A R R RS S S R R R SRR R R S R R R R R R R R P R S R R R R R

*

*

*

*

*

*

MODIFIED RATIONAL METHOD

-—-—— Grand Summary For All Storm Frequencies ----

*

*

*

*

*

*

R

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wi

chita Readiness Center
East Detention Pond
25 -Year Storm Event

21.48 acres

Frequency Adjusted Duration Intens. Qpeak Allowable
IC'I

(years)

minutes

in/hr cfs cfs

2.790 38.10 16.30

Tc = 18.40 minutes

VOLUMES

Inflow
(ac-ft)

Storage
(ac-£ft)



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:2¢6 09-08-2009

MODIFIED RATIONAL METHOD
———— Summary for Single Storm Frequency --——-

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Wichita Readiness Center

East Detention Pond
25 -Year Storm Event

RETURN FREQUENCY: 25 yr "C' Adjustment = 1.100 Allowable Q = 16.30 cfs

Hydrograph file duration= 67.00 minutes

Hydrograph file: 95030E25.HYD Tc = 18.40 minutes
VOLUMES
Weighted Adjusted Duration Intens, reas Qpeak | Inflow Storage
e e minutes in/hr acres cfs | (ag=fE) (ac-ft)
______________________________________________________ I ——— i s o i i s by i i i i s
0.578 0.636 18 5.554 21.48 75.85 | 1.922 15509
0.578 0.636 20 5.350 21.48 73.06 | 2.013 1.565
0.578 0.636 30 4.390 21.48 59.95 | 2.477 1.816
0.578 0.636 40 3.7860 21.48 51.35 | 2.829 1.952
0.578 0.636 50 3.320 21.48 45.34 | 32123 2.030
0.578 0.636 60 2.980 21.48 40.70 | 3.363 2.055

IR S S R R R R e e e R R R R R Storage MaleUIn

0.578 0.636 67 2.790 21.48 38.10 | 3.516 2.056

R S S R R R R R R R R R



POND-2

Version: 5.21 S/N: Page 1

EXECUTED: 09-08-20

|

09

14:42:49

BRI e e e
* *
* Wichita Readiness Center *
% East Detention Pond *
* 25-Year Storm Event -
*x B3
* *

LR RS S S SRS RS SRR EEEREEEREEEEE]

Inflow Hydrograph: 95030E25.HYD
Rating Table file: 95030EPD.PND

————INITIAL CONDITIONS—--—-

Elevation = 1313.90 ft

Outflow = 0.00 cfs

Storage = 0.00 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| QUTFLOW | STORAGE | | 25/t | 25/t + Q0
(ft) |  (cfs) | (ac-ft) | | (cfs) | (cfs)

————————— e e . |-
1313.90 | 0.0 | 0.000] | 0.0 | 0.0
1314.15 | 0.0 | 0.001] | 1.4 | 1.4
1314.40 | 0.0 | 0.005] | 6.8 | 6.8
1314.65 | 0.0 | 0.013] | 18.2 | 18.2
1314.90 | 0.0 | 0.026| | 37.9 | 37.9
1315.15 | 1.2 | 0.047]| | 68.2 | 69.4
1315.40 | 28 | 0.077] | 111.1 | 113.1
1315.65 | 2.6 | 0.1186] | 168.6 | 5 552
1315.90 | 3.0 | 0.167] | 243.0 | 246.0
1316.15 | 3.4 | 0.2311 | 335.4 | 338.8
1316.40 | 3.8 | 0.305] | 443.2 | 447.0
1316.65 | 4.0 | 0.391] | 567.0 | 571.1
1316.90 | 4.4 0.488] | 708.0 | 712.4
1317.15 | 4.7 | 0.597] | 866.9 | 871.6
1317.40 | 4.9 | 0.718] \ 1042.9 | 1047.8
1317.65 | 5«2 | 0.852] | 1236.6 | 1241.8
1317.90 | 5.4 | 0.998] | 1448.9 | 1454.3
1318.15 | 5.6 | 1.158| | 1680.7 | 1686.3
1318.40 | 5.9 | 1.332] | 1933.2 | 1939.1
1318.65 | 6.1 | 1.521| | 2207.5 | 2213.6
1318.90 | 6.3 | 1.725] | 2504.3 | 2510.6
1319.15 | 6.5 | 1.%46| | 2824.9 | 2831.4
13159.40 | 6.7 | 2.184| | 1712 | 3177.9
1319.65 | 8.5 I 2.442] | 3544.5 | 3553.0
1319.90 | 14.2 | 2.718] | 3945.7 | 3959.9
1320.15 | 22.90 ) 3.014] | 4375.1 | 4397.1
1320.40 | 29.5 | 3.327] | 4830.2 | 4859.7
1320.65 | 36.6 | 3.659] | 5311.4 | 5348.0
1320.90 | 43.7 | 4,009 | 5819.6 | 5863.3
1321, 1.5 | 50.8 | 4.379] | 63571 | 6407.9
1321.40 | 55.0 | 4,775] | 6932.2 | 6987.2

I



EXECUTED 09-08-2009 14:42:49
DISK FILES: 95030E25.HYD ; 95030EPD.PND

GIVEN POND DATA

|ELEVATION| OUTFLOW | STORAGE |
| (£E) | (cfs) | (ac—-ft) |
o= | e | == e |
| 1321.65 | 58.1 | 5.199]
| 1321.90 | 61.1 | 5.651 |

Time increment (t)

Page 2

INTERMEDIATE ROUTING
COMPUTATIONS

\ 25/t | 25/t + 0 |
| (cfs) I (efs) \
R R e \
| 5474 | 7605.2 |
| 8203.1 | 8264.2 |

= 0.017 hrs.



POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 05-08-2009 14:42:49

Pond File: 95030EPD.PND

Inflow Hydrograph: 95030E25.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | I I1+12 | 28/t - 0 | 28/t + O | OUTFLOW |ELEVATION
(hrs) | (cfs) | | (cfs) | (cts) | (cts) | (efs) | (ft)

-------- | I i e | i [
0.007 | 0:83] | -=—— | 0.0 | 0.0] 0.00 | 1313.%0
0023 | 2.90] | 3.7 | FT | 5 0% | 0.00 | 1314.286
0.040 | 4.97| | T:9 11.6 | 11. 6] 0.00 | 1314.51
0.057 | 7.041 | 12.0 | 23.6 | 23.0| 0.00 | 1314.72
0.073 | 9.11] | 16.2 | 39.6 | 35.8] 0.07 | 1314.91
0.090 | 11.18§ | 20.3 | 58.2 | 59.9] 0.84 | 1315.07
0.107 | 13.25] | 24.4 | 79.8 | 82.7| 1.44 | 1315.23
0.123 | 15.321 | 28.6 | 1045 | 108.3] 1.91 | 1315.37
0.140 | 17.391 | 32.7 | 132.7 | 137 .21 2.25 | 1315.50
6:.157 | 19.471 | 36.9 | 164.4 | 1659.6] 2.58 | 1315.04
0.173 | 2154 41.0 | 199.9 | 205.4]| 2.78 | 1315.76
0.190 | 23.61| | 45,2 | 239:0 | 245.0] 2.99 | 1315.90
0.207 | 25.68| | 49.3 | 282.0 | 288.3] 3.18 | 1316.01
0.223 | 27.751 | 53.4 | 328.6 | 335.4| 3.39 | 1316.14
0.240 | 29.82| | 576 | 379.0 | 386.2] 3.58 | 1316.26
0.257 | 31.891 | 61.7 | 433.2 | 440.7/ 3.78 | 1316.39
0.273 | 33.96| | 65.8 | 491.2 | 499.0] 3.93 | 1316.50
0.2%0 | 36.031 | 70.0 | 553.0 | 561.2] 4.08 | 1316.863
0.307 | 38.10] | 74.1 | 618.7 | 627.2] 4.22 | 1316.75
0.323 | 38.10] | 76.2 | 686.2 | 694.9] 4.36 | 1316.87
0.340 | 38.101 | 76.2 | 753.4 | 762.4| 4.49 | 1316.98
0.357 | 38.101 | 76.2 | 820.4 | 829.6| 4.62 | 1317.08
0.373 | 38.101 | 76.2 | 887.1 | 896.6] 4,73 | 1317.19
0.390 | 38.101 | 76.2 | 953.7 | 963.3| 4.80 | 1317.28
0.407 | 38.101 | 76.2 | 1020.1 | 1029.9] 4.88 | 1317.37
0.423 | 38.101 | 76.2 | 1086.4 | 1096.3] 4.98 | 1317.46
0.440 | 38.101 | 76.2 | 1152.4 | 1162.6]| 5.08 | 1317.55
0.457 | 38.101 | 76.2 | 1218.3 | 1228.6] 5.18 | 1317.63
0.473 | 38.101 | 76.2 | 1284.0 | 1294.5] 5.25 [ 1317.71
0.490 | 38.101 | 76:2 | 1349.6 | 1360.2] 5.31 | 1317.79
0.507 | 38.101 | 76.2 | 1415.0 | 1425.8] 5.37 | 1317.87
0:523 | 38.101 | 76.2 | 1480.3 | 1491.2] 5.43 | 1317.94
0.540 | 38.10] | 162 | 1545.6 | 1556.5] 5.49 | 1318.01
0.557 | 38.10( | 76.2 | 1610.7 | 1621.8] 5.54 | 1318.08
0.573 | 38.10] | 76.2 | 1675.7 | 1686.9] 5.60 | 1318.15
0.5%0 | 38.101 | 76.2 | 1740.5 | 1751.91 5.68 | 1318.21
0.607 | 38.10( | 76.2 | 1805.2 | 1816.7] 5.75 | 1318.28
0.623 | 38.10] | 76.2 | 1869.7 | 1881.4| 5.83 [ 1318.34
0.640 | 38.10| | 76.2 | 1934.1 | 1945.9] 5.90 | 1318.41
0.657 | 38.10] | 76.2 | 1998.4 | 2010.3] 5.95 | 1318.46
0.673 | 38.101 | 76.2 | 2062.0 | 2074.6] 6.00 | 1318.52
0.690 | 38.101 | 76.2 | 2126.7 | 2138.8] 6.05 | 1318.58
0.707 | 38.101 | 76.2 | 2190.8 | 2202.9] 6.09 | 1318.64
0.723 | 38.101 | 76.2 | 2254.7 | 2267.0| 6.14 | 1318.69%
0.740 | 38.101 | 76.2 | 2318.5 | 2330.9] 6.18 | 1318.75



POND-2 Version: 5.21 S/N:
EXECUTED: 09-08-2009 14:42:49

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E25.HYD
Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH

TIME | INFLOW | | FE4E2 |
(hrs) | (cfs) I (cfs) |
———————— | semmmzmmmas] |memesssa]
9:757 | 38.10] | 6.2 |
0.773 | 38.10] | 76.2 |
0.790 | 38.10] | 76.2 |
0.807 | 38.10]| | 76.2 |
0.823 | 38.10] | 76.2 |
0.840 | 38.10] | 76.2 |
0.857 | 38.10] I 6.2 1
0.874 | 38.10] \ 76.2 |
0.890 | 38.10] | 76.2 |
0.907 | 38.10| | 76.2 |
0.924 | 38 10 | 162 |
0.940 | 38.10] | 76.2 |
0.957 | 38.10] | 76.2 |
0.974 | 38.10| | 76.2 |
0.990 | 38.10] | 76.2 |
1.007 | 38.10] | 76.2 |
1.024 | 38.10] | 76.2 |
1.040 | 38.10] | 76.2 |
1057 | 38.10] | 76.2 |
1.074 | 38.10] | 76.2 |
1.090 | 38.10] | 16.2 |
1107 | 38.10] I 76.2 |
1.124 | 37.27| | 75.4 |
1.140 | 35.20]| | T2.5 ]
1.157 | 33.13| | 68.3 |
L AFA, | 31.06| | 64.2 |
1.190 | 28.99| | 60.1 |
1,207 | 26.92| | 55.9 |
1.224 | 24,85] | Sl.8: |
1.240 | 22.78] | 47.6 |
1.257 | 2073 | 43.5 |
1.274 | 18.64]| | 39.4 |
1..280; | 16.57| | 352 |
1.307 | 14.50]| | 31.1 |
1.324 | 12.42| | 26.9 |
1.340 | 10.351 | 22.8 |
1.357 | 8.28] | 18.6 |
1.374 | 6.21] | 14.5 |
1.39%0 | 4.14] | 10.4 |
1.407 | 2.07| I 6.2 |
1.424 | 0.00] | 2.1 |

ROUTING COMPUTATIONS

3962.6|
3940.3|
3814 .5|

Page 4
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ELEVATION|
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I
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[
|
|
|
|
|
|
I
|
I
|
|
I
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POND-2 Version: 5.21 S/N: Page 5
EXECUTED: 09-08-2009 14:42:49

Xk kkkkkkkkkkkkkkx* GUMMARY OF ROUTING COMPUTATIQONS ***, ¥ *kxkxkkkx*xkk*

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E25.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1313.90 ft

**x** Summary of Peak Outflow and Peak Elevation *****

38.10 ¢fs
15.26 cfs
1319.93 ft

Peak Inflow
Peak Outflow
Peak Elevation

*x*x%xx Summary of Approximate Peak Storage ****x*

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 2.76 ae-LtE
Total Storage in Pond = 2.76 ac-ft

Warning: Inflow hydrograph truncated on left side.
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POND-2 Version: 5,21 S/N:

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E25.HYD
OQutflow Hydrograph: OUT .HYD
Peak Inflow = 38.10 cfs
Peak Qutflow = 15.26 efs
Peak Elevation = 1319.93 ft

=]
\
=
I
TIME
(hrs)

File:
File:

X
3
X
X
%
be
®
b4
Pt
4
%
X
X
¥
%
X
be
be
b2
X
X
®
X
b4
X
b4
X
- &
bl
%
%
b4
>4
X
X
X
ouT .HYD Qmax = 15:3 efs
95030E25.HYD Qmax = 38.1 cfs

Page 6

* + 4 *

R NN S S SN S S S

* ok ok ok *

A

09-08-2009%

14:42:49
Flow (cfs)
40.0 44.0



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:41 09-08-2009

MODIFIED RATIONAL METHOD
-—-- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
East Detention Pond
100-Year Storm Event

E e e S e T

* RETURN FREQUENCY: 100 yr | Allowable Outflow: 30.50 cfs *
* 'C' Adjustment: 1,250 | Required Storage: 2.393 ac-ft *
T S o Bl e a3 G B A S R e e T e e s A o P B S (S iy e B L s e i S5 e Sty *
* Peak Inflow: 62.85 cfs Inflow .HYD stored: 95030E00.HYD ¥

e i R T i T T T T T S

\ Td = 52 minutes | Return Freq: 100 yr
e Approx. Duration for Max. Storage ------ / € ddj.facter: 1.25
| |
| |
| Tc= 18.40 minutes |
| I = 6.776 in/hr |  Area (ac): 21.48
| . Q= 105.16 cfs | Weighted C: 0.58
| il s | Adjusted C: 0.72
F | |
L | | = Required Storage |
o | . - S 2.393 ac-ft | Td= 52 minutes
W 5 | . | | I = 4.050 in/hr
| . XA X AR X AR XXX X Q= 62.85 cfs
c | |
f | 4 X
s | 0000000 0CO0OO0OO0O0OO0 Q= 30.50 cfs
| X o] ®x (Allow.Outflow)
|
| ® [e]
|
|

o]
I
I
NOT TO SCALE | X
I
I
I
4

31.46 minutes 61.47 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:41 09-08-2009

Wichita Readiness Center
East Detention Pond
100-Year Storm Event

**** Modified Rational Hydrograph ****x*
0.578 Area= 21.480 acres Tc = 18.40 minutes

Weighted C
Adjusted C = 0.723 Td= 52.00 min. I= 4.05 in/hr Qp= 62.85 cfs

RETURN FREQUENCY: 100 year storm Adj.factor = 1.25
Output file: 95030E00.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Year Storm

Time increment = 0.017 Hours
Time on left represents time for first Q in each row.

I

|

|

|

|

|

| 62.85 62.85 62.85 62.85 62.85 62.85 62.85
=473 | 62.85 62.85 62.85 62.85 62.85 62.85 62.85

I

|

|

I

|

|

HEOOO @0 OO oo
wl
[Xe]
[

823 62.85 62.85 62.85 61.49 58.07 54.65 51.24
940 47.82 44 .41 40.99 37.58 34.16 30.74 27.33
057 23,91 20,50 17.08 13.66 10.25 6.83 3.42
173 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:41 09-08-2009

Wichita Readiness Center
East Detention Pond
100-Year Storm Event

* * * % * % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * &

Q=adj *C*1I*A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 100 years
"C' adjustment, k = 1.25
Adj. 'C' = Wtd.'C' x 1.25

Subarea Runoff Area | Tc wtd. || Adj. i§ Total | Peak ©
Descr. L il acres | (min) g Il e in/hr acres | (cfs)
—————————————————————————— e el e e e ] e L

Total 0.578 21.48 | I

| 18.40 0.578 || 0.723 6.776 21.48



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:41 09-08-2009

I E S S EE S S S S S S E S S S EE SRS St E RSl RS SRR R E R R R R R R R R E R R R E R EE RS R SR RS

S S S S E S A E S A SRS E R R SRR SRR EEE R R E S R A R R R R R R R R R R RS E R ]

* *
MODIFIED RATIONAL METHOD L

---- Grand Summary For All Storm Fregquencies ---- =

* *

RS S EEE S EE R E R E R EEE R E R EE EEE R E R EEE R R E R R R R R E R R R R R R R R R R

LR S R R R S R R R R R EEEEEEREEREE R EEEEEEEE R SR R R R R R EE R EE SR EEEEEEEEEEEE SR
First peak outflow point assumed to occur at Tc hydrograph recession legq.
Wichita Readiness Center

East Detention Pond
100-Year Storm Event

Area = 21.48 acres Tc = 18.40 minutes
VOLUMES
Frequency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
(years) ok minutes in/hr cfs cfs | (aec=£t) (ac—ft)



Quick TR-55 Ver.5.46 S/N:
Executed: 14:47:41 09-08-2009

MODIFIED RATIONAL METHOD
-—-— Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Wichita Readiness Center

East Detention Pond
100-Year Storm Event

RETURN FREQUENCY: 100 yr "C' Adjustment = 1.250 Allowable Q = 30.50 cfs

Hydrograph file duration= 52.00 minutes

Hydrograph file: 95030E00.HYD Tc = 18.40 minutes
VOLUMES

Weighted Adjusted Duration Intens. Areas QOpeak | Inflow Storage
e ol minutes in/hr acres cfs | (ac-ft) (ac-ft)
______________________________________________________ ‘_________________.A;AAA
0.578 0.723 18 6.776  21.48 105.16 | 2.665 1.892

0.578 0.723 20 6.530 21.48 101.34 | 2 182 1.956

0.578 0.723 30 5.400 21.48 83.80 | 3.463 2.23%

0.578 0:743 40 4.660 21.48 72.32 | 3.985 2.355

0.578 0723 50 4.130 21.48 64.09 | 4.414 2.386

I B S S SRS S S E SRS S S S S S SRS SRSt SRR E RS R R R EERE RS R E R R R R E R 2R storage Maximl.lm

0.578 0.723 52 4.050 21.48 62.85 | 4,502 2.393

L T

0.578 0.723 60 3.730 21.48 57.89 | 4,784 2:355



POND-2

Version: 5.21 S/N: Page 1

EXECUTED: 09-08-20

0%

15:15:36

ERE S S S R R R
* B
* Wichita Readiness Center *
5 East Detention Pond =
o 100-Year Storm Event *
* *
* *
KR KKK KR K WM oW oMM ok ok ok ok ok koW ok ok ok ow ok ok ok ok ok ok ok

Inflow Hydrograph: 95030E00.HYD
Rating Table file: $5030EPD.PND

—-—---INITIAL CONDITIONS---—-

Elevation = 1313.90 ft

Outflow = 0.00 cfs

Storage = 0.00 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW | STORAGE | | 25/t | 28/t + 0
(ft) |  (cts) |  {ac=rt) | | (cfs) | (cfs)

--------- R S| e e e e
1313..90 | 0.0 | 0.000] | 0.0 | 0.0
1314.15 | 0.0 | 0.001] I 1.4 | 1.4
1314.40 | 0.0 | 0.005] | 6.8 | 6.8
1314.65 | 0.0 | 0.013] \ 18.2: | 18.2
1314.90 | 0.0 | 0.026] | 3749 | 37:.9
1315.15 | 1.2 | 0.047] | 68.2 | 69.4
1315.40 | 20 | 0077 | 111.1 | 113.1
1315.65 | 2.6 | 0.11e| | 168.6 | 1912
1315.90 | 3.0 | 0.167| | 243.0 | 246.0
1316.15 | 3.4 | 0.23% | 335.4 | 338.8
1316.40 | 3.8 | 0.305] | 443.2 | 447.0
1316.65 | 4.1 | 0.391] | 567.0 | 571:1
1316.90 | 4.4 | 0.488| | 708.0 | 712.4
1317:15 | 4.7 | 0.597| | 866.9 | 871.6
1317.40 | 4.9 | 0.718] | 1042.9 | 1047.8
1317.65 | 5.2 | 0.8521 | 1236.6 | 1241.8
1317.90 | 5.4 | 0.998] | 1448.9 | 1454.3
1318.15 | 5:6 | 1.158] | 1680.7 | 1686.3
1318.40 | 5.9 1.332| | 1.933.2 | 1939.1
1318.65 | 6.1 | 1.521] | 2207.5 | 2213.6
1318.90 | 6.3 | 1. T2Z5] | 2504.3 | 2518.. 6
1319.15 | 6.5 | 1.946] | 2824.9 | 2831.4
1319.40 | 6.7 | 2.184] [ 31752 | 3177.9
1319.65 | 7.7 | 2.442| | 3544.5 | 3552.2
1319.90 | 129 i 2.718] | 3945.7 | 3958.6
1320.15 | 20.4 | 3.014] | 4375.1 | 4395.5
1320.40 | 28.1 | 3:.327] | 4830.2 | 4858.3
1320.65 | 35:.2 | 3.659 | | 5311.4 | 5346.6
1320.90 | 42.3 | 4.009] | 5819.6 | 5861.9
1321 1.5 | 49.4 | 43795 | 6357.1 | 6406.5
1321.40 | 54.3 | 4.775] | 6932.2 | 6986.5



EXECUTED 09-08-2009 15515536 Page 2
DISK FILES: 95030E00.HYD ; 95030EPD.PND

INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|[ELEVATION| OUTFLOW | STORAGE | [ 25/t | 28/t + 0

| (ft) I f{cfs) | (ac-ft) | I (cts) \ (cfs)
[ | e oo | e e e
| 1321.65 | 57.5 | 5.499] | 754721 | 7604.6
| 1321.90 | 60.5 | 5.651| I 8203.1 | 8263.6

Time increment (t) = 0.017 hrs.



POND-2 Version: 5.21 S/N:
EXECUTED: 09-08-2009 15:15:36

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E00.HYD
Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH

TIME | INFLOW | | Il+I2 |
(hrs) | (cfs) | | (cfs) |
———————— |- |-
0.007 T«371 | === |
0.023 | 4.78] | 6.2 |
0.040 | 8.20] | 13.0 |
0,057 | 11651 | 19.8 |
0.073 | 15.03] | 26.6 |
0.090 | 18.45] | 33.5 |
0.107 | 21.86| | 40.3 |
0.123 | 25..28] | 47.1 |
0.140 | 28.69| | 54.0 |
0.15% | 32, 11 | 60.8 |
0.173 | 35. 53] I 67.6 |
0.190 | 38.94| | 74.5 |
0.207 | 42 .36]| | 8l.3 |
0223 | 45,77 | 88.1 |
0.240 | 49.19] | 95.0 |
0:257 | 52.61] | 101.8 |
Q.273 | 56.02]| | 108.6 |
0.290 | 59.44| | 115.5 |
0.307 | 62.85] | 122.3 |
0.323 | 62.85] | 125.7 |
0.340 | 62.85] | 125:7 |
0.357 | 62.85] | 125.7 |
0.373 | 62.85] | 1250 |
0.390 | 62.85] | 125.7 |
0.407 | 62.85]| | 125.7 |
0.423 | 6285 | 1257 |
0.440 | 62.85| | 125.7 |
0.457 | 62.85] | 1257 |
0.473 | 62.85] \ 125.7 |
0.480 | 62.85] | 125.7T |
0.507 | 62.85] | 125,70 |
0.523 | 62.85] | 125.7 |
0.540 | 62.85| | 125.7 |
0557 | 62.85] | 125.7 |
0.573 | 62.85] | 125.7 |
0.590 | 62.85] | 125.7 |
0.607 | 62.85] | 126.7 |
0.623 | 62.85] | I25.7 |
0.640 | 62.859] | 125.7 |
0.657 | 62.85] | 125.7 |
0.673 | 62.85 | | 12547 |
0.690 | 62.85] | 125.7 |
0.707 | 62585] | 125.7 |
0.723 | 62.85] | 125.7 |
0.740 | 62.85] | 125.7 |

ROUTING COMPUTATIONS

286t = 0
(cfs)

Page 3

ELEVATION|
(FE) |
~~~~~~~~~ !
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POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 09-08-2009 15:15:36

Pond File: 95030EPD.PND

Inflow Hydrograph: 95030E00.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | Il+I2 | 28/t - 0O | 28/t + O | OQUTFLOW |ELEVATION
(hrs) | (cfs) | | (cfs) | (cfs) I (cts) | (efs) | (ft)

———————— | === i i e e e e e e
0.757 | 62.85] I 125.7 | 4052.5 | 4082.6| 15.03 | 1319.97
0.773 | 62.85] | 125.% | 4144.9 | 4178.2| 16.67 | 1320.03
0.790 | 62.85] | 125.7 | 4234.0 | 4270.6 18.26 | 1320.08
0.807 | 62.85]| \ 1257 | 4320.2 | 4359.7| 19.79 | 1320.13
0.823 | 62.85] | 125:7 | 4403.4 | 4445.9| 21.24 | 1320.18
0.840 | 62.85] | 125.7 | 4483.8 | 4529.1| 22.62 | A320.22
0.857 | 62.85] | 125.7 | 4561.6 | 4609.5| 23.96 | A1320.27
0.874 | 61.49] | 124.3 | 4635.5 | 4686.0| 25.23 | 1320.31
0.890 | 58.07]| | 119.6 | 4702.3 | 4755.1| 26.38 | 1320.34
0.907 | 54.65]| | 1127 | 4760.3 | 4815.0] 27.38 | 1320.38
0.924 | 51.24] | 105.9 | 4809.7 | 4866.1| 28.21 | 1320.40
0.940 | 47.82| | 99.1 | 4851.1 | 4908.8| 28.83 | 1320.43
0.957 | 44,41 | | 92.2 | 4884.7 | 4943.3] 29.34 | 1320.44
0.974 | 40.99| | 85.4 | 4910.6 | 4970.1| 29.73 | 1320.46
0.990 | 3758 | 78.6 | 4929.2 | 4989.2| 30.00 | 1320.47
1.007 | 34.16| | 71.7 | 4940.6 | 5000.9]| 30.17 | 1320.47
1.024 | 30.74| | 64.9 | 4945.0 | 50055 30.24 | 1320.48
1.040 | 27.33| \ 58.1 | 4942.7 | 5003.1] 30.20 | 1320.47
1.057 | 23.91| | 51.2 | 4933.7 | 4993.9| 30.07 | 1320.47
1.074 | 20.50] | 44,4 | 4918.5 | 4978.2| 29.84 | 1320.46
1.090 | 17.08] | 37.6 | 4897.0 | 4956.1| 29.52 | 1320.45
L.107F 1| 13.66] | 30,7 | 4869.5 | 4927.8| 29.11 | 1320.44
1.124 | 1025 | 23.9 | 4836.2 | 4893.4 | 28.61 | 1320.42
1.140 | 6.83] | 17 LT ] 4797.3 | 4853.3| 28.02 | 1320.40
1.157 | 3.42] | 10.3 | 4753.0 | 4807.5] 27.26 | 1320.37
1.174 | 0.00] | 3.4 | 4703.6 | 4756.4] 26.41 | 1320.34

I
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POND-2 Version: 5.21 S/N: Page 5
EXECUTED: 09-08-2009 15:15:36

Ak kkkkdkhkdkhkhkhkkhkkhkixk SUMMARY OF ROUTING CODJPUTATIONS LA S R SR RS R SRS EEESE S

Pond File: 95030EPD.PND
Inflow Hydrograph: 95030E00.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1313.9%0 ft

¥***x* Summary of Peak Outflow and Peak Elevation *****

Peak Inflow = 62.85 cfs
Peak CQutflow = 3024 &8
Peak Elevation = 1320.48 ft

****x* Summary of Approximate Peak Storage *****

Initial Storage - 0.00 ac-ft
Peak Storage From Storm = 3.43 ac-ft
Total Storage in Pond = 3.43 ae-=ft

Warning: Inflow hydrograph truncated on left side.



*

POND-2 Version: 5.21 S/N: Page 6

Pond File: 95030EPD. PND
Inflow Hydrograph: 95030E00.HYD
Outflow Hydrograph: OUT .HYD

EXECUTED: 09-08-2009
Peak Inflow = 62.85 cfs 1.5:15:36
Peak Outflow 30.24 ¢efs
Peak Elevation 1320.48 ft

Flow (cfs)
0.0 6.0 12.0 18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0 66.0
S | ===~ Ji===== [===== === === |===== === |=r==r =mme= | | =

_' X
[ X *
_| 3t *
| X =
_l ® Ed
| X +
_I X *
| X ¥
_| X *
| b x
,[ X *
| X *
_i x *
| X =
_| x *
| X ¥
_| X *
| X =
_I X *
| X *
—| X *
| X =
_I X *
t b *
_J ® *
I X *
_i ® *
| X %
_| X *
| X *
_I X *
| % *
_I X *
[ b *
_| X ¥
| X *
_| b4 *
I
TIME
(hrs)
File: OUT .HYD Qmax = 30.2 cfs

File: 95030E00.HYD Qmax = 62.8 cfs



Appendix D
West Detention Pond Calculations



Solve For: Discharge

Culvert Calculator Report
West Detention Pond

Culvert Summary

Allowable HW Elevation 1,316.00 ft Headwater Depth/Height 3.24
Computed Headwater Eleve  1,316.00 ft Discharge 50.71 cfs
Inlet Control HW Elev. 1,314.00 ft Tailwater Elevation 1,314.00 ft
QOutlet Control HW Elev. 1,316.00 ft Control Type Outlet Control
Grades

Upstream Invert 1,306.29 ft Downstream Invert 1,305.39 ft
Length 180.00 ft Constructed Slope 0.005000 ft/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 8.61 ft
Slope Type N/A Normal Depth 279 ft
Flow Regime N/A Critical Depth 232 ft
Velocity Downstream 717 ft/s Critical Slope 0.006506 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

QOutlet Control Properties

Outlet Control HW Elev. 1,316.00 ft Upstream Velocity Head 0.80 ft
Ke 0.20 Entrance Loss 0.16 ft
Inlet Control Properties

Inlet Control HW Elev. 1,.314.00 ft Flow Control Submerged
Inlet Type Groove end projecting Area Full 71 f2
K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

untitled.cvm

09/08/09 09:53:16cABENtley Systems, Inc.

Haestad Methods Solution Center

Watertown, CT 06795 USA

CulvertMaster v3.1 [03.01.003.00]
+1-203-755-1666 Page 1 of 1



Rating Table Report
West Detention Pond

Range Data:

Minimum  Maximum Increment
Discharge 0.00 100.00 10.00 cfs

Discharge (cfgHW Elev. (ft)

0.00 1.314.00
10.00 1,314.08
20.00 1,314.31
30.00 1,314.70
40.00 1,315.24

50.00 1,315.94

60.00 1,316.80

70.00 1,317.81

80.00 1,318.98

90.00 1.320.30

100.00 1,321.78
untitled.cvm CulvertMaster v3.1 [03.01.003.00]

09/08/09 09:53:2%ABENtley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Performance Curves Report
West Detention Pond

Range Data:

Minimum  Maximum Increment
Discharge 0.00 100.00 10.00 cfs

Performance Curves
B - ——t— HW Elev.

1322.0
1321.0
1320.0
1319.0

£ 1318.0

1317.0------ T Lo S

Headwater Elevation

1316.0

1314.0 — .
0.0 20.0 40.0 60.0
Discharge
(cfs)

80.0 100.0

untitled.cvm CulvertMaster v3.1 [03.01.003.00]
09/08/09 10:03:47cABentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



POND-2 Ver
S/N:

Elevation
(ft)

IA = (

where:

sion: 5.21

Wichita Readiness Center

West Detention Pond Volume

CALCULATED 09-08-2009 1550252

DISK FILE: 95030WVO.VOL

Planimeter scale: 1 inch = 1 ft.

*

Planimeter Area Al+A2+sqr (A1*A2) Volume Volume Sum
(sg.in.) (acres) (acres) (acre-£ft) (acre-ft)
894.00 0.02 0.00 0.00 0.00

3,328.00 0.08 0.14 0.05 0.05

6,919.00 0.16 0.35 0.12 0.16

11,668.00 0.27 0.63 0.2 937
17,568.00 0.40 1.00 0.33 0.70
25,605.00 0.59 1.48 0.49 1.20
42,006.00 0.96 2.31 0.77 1.97
63,829.00 1.47 3.62 1.2 3.17
82,587.00 1.90 5.03 1.68 4.85
104,461.00 2.40 6.43 2l 6.99
120,254.00 2.76 7.73 2.58 9.:87
128,596.00 2:95 857 2.86 12.42
2

sg.rt (Areal) + ((Ei-El)/(E2-El))*(sq.rt(Area2)-sq.rt(Areal)))
El, E2 = Closest two elevations with planimeter data

Ei = Elevation at which to interpolate area

Areal,Rrea?
IA

Areas computed for El1, E2, respectively
Interpolated area for Ei

* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume

where:

= (1/3) * (EL2-EL1l) * {(Areal + Area2 + sq.rt.(Areal*Area2))
EL1l, EL2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for EL1l, EL2, respectively

Volume Incremental volume between EL1 and EL2



Outlet Structure File: 95030WST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

IR A S S A S R R R E E R EEEE SRR R R

Wichita Readiness Center
East Detention Pond
Outfall Structure

LIRS S S SRS R R E RS R R R T RS

Qutlet Structure File: 95030WST.STR
Planimeter Input File: 95030WV0O.VOL
Rating Table OQutput File: 95030WPD.PND

Min. Elev. (ft) = 1307 Max. Elev. (ft) = 1318 Incr. (ft)

Additional elevations (ft) to be included in table:
® * x x Kk * *x K *x K * K *x *x * * * Kk *x * * * * * * x

Ak kA kA A A A XA AA T AR A A A XA I AT I I AT A A bk kdhdk*x

SYSTEM CONNECTIVITY

Ahhkkhkhkkkhkhhkdhkdhh ok drrhkhkhdhdrhrhodhhohhohhbhrdhrdhdtthhtdtx

Structure No. Q Table Q Table
ORIFICE 5 -2 5
STAND PIPE 10 + 5 -> 10

Outflow rating table summary was stored in file:
95030WPD. PND



Outlet Structure File: 95030WST.STR

POND-2 Version:
Date Executed:

* ow ok K x

Elevation (ft)
1307.00
1307.50
1308.00
1308.50
1309.00
1309.50
1310.00
1310.50
1:31.1-.00
1311.50
1312.00
1312.50
131.3.00
1313.50
1314.00
1314.50
131500
131.5.50
1316.00
1316.50
1317.00
1317.50
1318.00

5.21 S/N:
Time Executed:

EE S S R RS S RS S EEE S A S EEEEEE]

Wichita Readiness Center
East Detention Pond
Qutfall Structure

ok ok ko k kR ok ok ok ok ok ok ok ok ook ok ok ok ok ok

COMPOSITE QUTFLOW SUMMARY ****

Q (cfs) Contributing Structures

0.0

0.0

0.0

0.0

0.0

0.0

0.0 5

4.2 5

5:9 5

7.2 5

8.4 5

9.3 5
1H2 5
15.8 5 +10
26:3 5 +10
62.7 5 +10
85.4 5 410
104.6 5 +10
114.8 5 +10
124.1 5 +10
132.8 5 +10
140.9 5 +10

0.0



OQutlet Structure File: 95030WST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

A AR R SR EE S S EEEE RS SRS R E S

Wichita Readiness Center
East Detention Pond
Outfall Structure

222 A A SRR S EEER SR RS ESEE S

>>>>>> Structure No. 5 <K<«
(Input Data)

ORIFICE
Orifice - Based on Area and Datum Elevation

El elev. (ft)? 1310.00
E2 elev. (ft)? 1318.00
Orifice coeff.? .6

Invert elev. (ft)? 1310.00
Datum elev. (ft) ? 1310.00

Orifice area (sq ft)? 1.227



Qutlet Structure File: 95030WST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

LA SR SRR SR EREESERE RS EEE RS

Wichita Readiness Center
East Detention Pond
Outfall Structure

LA R SRS S S S S A S S SRR EEEEEES]

>>>>>> Structure No. 10 <<<<<<
(Input Data)

STAND PIPE
Stand Pipe with weir or orifice flow

El elev. (ft)? 131200
E2 elev. (ft)? 1318
Crest elev. (ft)? 1313.25
Diameter (ft)? 4.0
Weir coefficient? 3
Orifice coefficient? .60

Start transition elev. (ft) @ ?
Transition height (ft)? 1



Qutlet Structure File: 95030WST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

L2 A 2 R S R R R E R E R EE RS R R R R R B

Wichita Readiness Center
East Detention Pond
Outfall Structure

RS S S S S EEREEEEE R RS R T

Outflow Rating Table for Structure #5

ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages
1307.00 0.0 E < E1=1310.00
1307.50 0.0 E < E1=1310.00
1308.00 0.0 E < E1=1310.00
1308.50 0.0 E < E1=1310.00
1309.00 0.0 E < E1=1310.00
1309.50 0.0 E < E1=1310.00
1310.00 0.0 H =0.0
1310.50 4.2 H =.5
1311.00 5.9 H=1.0
1311.50 .2 H =1.5
131.2:.:00 8.4 H =2.0
1312.50 9.3 H =2.5
1313.00 10842 H =3.0
1313.50 11.1 H =3.5
1314.00 11.8 H =4.0
1314.50 125 H =4.5
1315.00 132 H =5.0
1315..50 13.9 H =5.5
1316.00 14.5 H =6.0
1316.50 15.1 H =6.5
1317.00 15.6 H =7.0
1317.50 16.2 H =7.5
1318.00 0.0 E = or > E2=1318.00
cC= .6 A =1,227 sq.ft.
H (ft) = Table elev. - Datum elev. ( 1310 ft )
Q (cfs) = C * A * sqr(2g * H)



Qutlet Structure File: 95030WST.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

LA S S S E S EEEE R E SRR RS

Wichita Readiness Center
East Detention Pond
Outfall Structure

RS S R S S E RS EEE R EEEEE RS S

Outflow Rating Table for Structure #10
STAND PIPE Stand Pipe with weir or orifice flow

**%%* TINLET CONTROL ASSUMED X***x*

Elevation (ft) Q (cfs) Computation Messages
1307.00 0.0 E < Inv.El.= 1313.25
1307.50 0.0 E < E1=1312.00
1308.00 0.0 E < E1=1312.00
1308.50 0.0 E < E1=1312.00
1309.00 Q..o E < E1=1312.00
1309.50 0.0 E < E1=1312.00
1310.00 0.0 E < E1=1312.00
1310.50 0.0 E < E1=1312.00
1311.00 @0 E < E1=1312.00
1311.50 0.0 E < E1=1312.00
1312.00 0.0 E < Inv.El.= 1313.25
1312.50 0.0 E: ¥ Env.El.= 3813.25
1313.00 0.0 E < Inv.El.= 1313.25
1313.50 4.7 Weir: H =.25
1314.00 24.5 Weir: H =.750
1374 .50 502 Transition: H =1.25
1315.00 T2 2 Transition: H =1.75
1315./50 90.8 Orifice: H =2.25
1316.00 100.3 Orifice: H =2.75
131650 109.1 Orifice: H =3.25
1317.00 117.2 Orifice: H =3.75
1317.50 124.7 Orifice: H =4.25
1318.00 00 E = or > E2=1318

Weir Cw = 3 Weir length = 12.56637 ft
Crifice Co = .6 Orifice area = 12.56637 sq.ft.
Q (cfs) = (Cw * L * H**1.5) or (Co * A * sqgr(2*g*H))

Transition interpolated between elev. 1314.355 and 1315.355 ft
Weir equation = Orifice equation @ elev.= 1314.855 ft



Quick TR-55 Ver.5.46 S/N:
Executed: 15:24:13 09-08-2009

= O o

O

MODIFIED RATICNAL METHOD

-——— Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
West Detention Pond
02 - Year Storm Event

IR R R S S R S R R E R E R e R R R R R R R R R R R R R R R R R R R R R R R R R R R

* RETURN FREQUENCY: 2 yr | Allowable Qutflow: 10.30 cfs ®
* 'C' Adjustment: 1.000 | Required Storage: 1.559 ac—ft *
K s S e o s i s o ey S S i e i it g L A e e e S e s ki *
* Peak Inflow: 32.66 cfs Inflow .HYD stored: 95030W02.HYD %

IR S R R R e R R R R R R R R R R R R

Td = 50 minutes | Return Freq: 2 yr
fffffff Approx. Duration for Max. Storage ------/ C adj.factor: 1.00
|
|
Tc= 25.00 minutes |
I-= 2.960 in/hr | Area (ac): 28.53
. Q= 49,57 cfs | Weighted C: 0.59
o | Adjusted C: 0.59
. |
[ = Required Storage |
. S 1.559 ac-ft | Td= 50 minutes
| E | | I = 1.950 in/hr
A AL AR E I TR = 32.566 ©fs
|
% X
0O0O0DO0O0DOO0DO0ODO0ODOOOO0OOOOo = 10.30 cfs
b 4 o | | % (Allow.Outflow)
o | |
big le] | NOT TO SCALE | %
. o | ============ \
lo} | | X
|
|

44 .81 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 15:24:13 09-08-2009

Wichita Readiness Center
West Detention Pond

02 - Year Storm Event

**** Modified Rational Hydrograph ****x*

Weighted C = 0.587 Area= 28.530 acres Tc = 25.00 minutes
Adjusted C = 0.587 Td= 50.00 min. I= 1.95 in/hr Qp= 32.66 cfs
RETURN FREQUENCY: 2 year storm Adj.factor = 1.00

Output file: 95030W02.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm

Time increment = 0.017 Hours
Time on left represents time for first Q in each row.

Time
Hours

|

I

|

\

I 9.14 10.45 11.76 13.086 14.37 15.68 16.98

I 18.29 159.59 20.90 22.21 23,94, 24.82 26.13

| 27.43 28.74 30.04 31.35 32.66 32.66 32.66
L4867 | 32.66 32.66 32.66 32.66 32.66 32.66 32.66

| 32.66 32.66 32.66 32.66 32.66 32.606 32.66

|

|

|

|

|

=000 000D 0000
w
e8]
W

700 32.66 32.66 32.66 32.66 32.66 32.66 32.66
817 32.66 32.66 31.35 30.04 28.74 27.43 26.13
933 24.82 23.51 22 .21 20.90 18.59 1829 16.98
050 15.68 14.37 13.06 11.76 10.45 9.14 7.84
167 6.53 5.23 392 Pl 1.31 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 15:24:13 09-08-2009

Wichita Readiness Center
West Detention Pond
02 - Year Storm Event

* * * * *x * SUMMARY OF RATIONAL METHCD PEAK DISCHARGES * * * * %

Q=adj *C* I *Aa
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 2 years
‘C' adjustment, k =1
Adj. 'C' = Wtd.'C' x 1

|
Subarea Runoff Area | Te wtd. || Adj I Total | Peak Q
Descr. el acres | (min) et [ e in/hr acres | (cfs)
-------------------------- |-—— | | =
Total 0.587 28.53 | |1 |
——————————————— i | [ (e i [
| 25,00 0.587 || 0.587 2.960 28.53 | 49.57



Quick TR-55 Ver.5.46 S/N:
Executed: 15:24:13 09-08-2009

eSS S S S SRR EEE SRS S S S S S SRR R EE R E R E RS R R R R R

IS R R E R S R R RS S S E e EEEEEE R RS R R R R R

x *
* *
* MODIFIED RATIONAL METHOD -
¥ -—--- Grand Summary For All Storm Frequencies ---- ¥
* *
* *

S S S S AR RS SR RS S E SRS S SRR EREEERE S E R R R R R S R R R R S R R R R R R

RS S S S S S SR S S S S E S S S E S SRS SR EEEEEEEEE S E R R R R R R R R R

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
West Detention Pond
02 - Year Storm Event

LArea = 28.53 acres Tc = 25.00 minutes
VOLUMES
Frequency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
(years) b S minutes in/hr cfs cfs | (ac-ft) (ac—~£E)

2 0.587 50 1959 32.66 10.30 | 2.249 1:559



Quick TR-55 Ver.5.4%6 S/N:
Executed: 15:24:13 09-08-2009

MODIFIED RATIONAL METHOD
-—--- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Wichita Readiness Center

West Detention Pond
02 - Year Storm Event

RETURN FREQUENCY: 2 yr "C' Adjustment = 1.000 BAllowable Q = 10.30 cfs

Hydrograph file duration= 50.00 minutes

Hydrograph file: 95030W02.HYD Tc = 25.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
e e minutes in/hr acres cfs | (ac—-ft) (ac-£ft)
______________________________________________________ I e P T et par by o e S T
0.587 0.587 25 2.960 28.53 49.57 | 1.707 1.352
0.587 0.587 30 2.670 28.53 44,71 | 1.848 1.42¢
0.587 0.587 40 2.240 28.53 37.51 | 2.067 1.511

RS E R A SR S A S S SR SRS SRS R SRR EE R R SRR E RS E SR R R R R R R R R Storage Maximum

0.587 0.587 50 1.950 28.53 32.66 | 2:249 1.559

e e e e

0.587 0.587 60 1.690 28.53 28.30 | 2.339 1516



POND-2

Version: 5.21 S/N: Page 1

EXECUTED: 09-08-2009 15:51%11

AR R E R E R E R E R EE E RS AR E RS S S SRR R X
* *

* Wichita Readiness Center *

* East Detention Pond *
¥ Outfall Structure *
= 02-Year Storm Event *
* *

LR R SRS S S SRR ERE SRR SR EEEESE SR

Inflow Hydrograph: 95030W02.HYD
Rating Table file: 95030WPD.PND

—--—-INITIAL CONDITIONS----

Elevation = 1307.00 ft

Outflow = 0.00 cfs

Storage = 0.00 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATTIONS
ELEVATION| OUTFLOW | STORAGE | | 258/t | 28/t + 0
(ft) |  (cfs) | (ac-ft) | | (cfs) | (cfs)

777777777 | memmmmm— e e R it
1307.00 | 0.0 | 0.000] | 0.0 | 0.0
1307.50 | 0.0 | 0.016] | 22.9 | 22.9
1308.00 | 0.0 | 0.046] | 66.1 | 66.1
1308.50 | 0.0 | 0.093] | 134.7 | 134.7
1305.00 | 0.0 | 0.161] | 233.2 | 233.2
1309.50 | 0.0 | 0.253] | 366.6 | 366.6
1310.00 | 0.0 | 0.372| | 539.5 | 539.5
1310.50 | 4.2 | 0.521] | 756.8 | 761.0
1311.00 | 5.9 | 0.705] | 1023.3 | 1029.2
1311.50 | 7.2 | 0.928] | 1347.4 | 1354.6
1312.00 | 8.4 | 1.198] | 1738.5 | 1746.9
1312.50 | 9.3 | 1..535] | 2227.9 | 2237.2
1313.00 | 10.2 | 1.966] | 2853.9 | 2864.1
1313.50 | 15.8 | 2.506| | 3638.5 | 3654.3
1314.00 | 36.3 | 3.172] | 4604.9 | 4641.2
1314.50 | 62.7 | 3.956| | 5743.3 | 5806.0
1315.00 | 85.4 | 4,848 | 7038.0 | 7123.4
1315.50 | 104.6 | 5.856]| | 8501.7 | 8606.3
1316.00 | 114.8 | 6.990] | 10147.7 | 10262.5
1316.50 | 124.1 | 8.233] | 11952.6 | 12076.7
1317.00 | 132.8 | 9.567] | 13889.1 | 14021.9
1317.50 | 140.9 | 10.971] | 15927.3 | 16068.2

Time increment (t) = 0.017 hrs.



POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 09-08-2009 15:51:11

Pond File: 95030WPD.PND

Inflow Hydrograph: 95030W02.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | T14T2 | 28/t - 0O | 28/t + O | OUTFLOW |ELEVATION
(hrs) | (cfs) | | (cfs) | (cfs) | (cfs) | (ecfs) | (fR)

-------- | ===—mm—] R e | s i
0.000 | 0.00] | === | 0.0 | 0.0] 0.00 | 1307.00
0.017 | 1:31] | 1.3 | 1.3 | 1.3] 0.00 | 1307.03
0.033 | 2.61] | 39 | 5.2 | 5.2] 0.00 | 1307.11
0.050 | 3.92| \ 6.5 | 11.8 | 11.8]| 0.00 | 1307.26
0.067 | 5.23| \ 952 | 20.9 | 20.9] 0.00 | 1307.486
0.083 | 6.53] | 11.8 | 32.7 | 32.7] 0.00 | 1307.61
0.100 | 7.84| | 14.4 | 47.0 | 47.0] 0.00 | 1307.78
0.117 | 9.14| | 17.0 | 64.0 | 64.0]| 0.00 | 1307.98
0.133 | 10.45] | 19:6 | 83.6 | 83.6]| 0.00 | 1308.13
0.150 | 11.76| | 22 .2 | 105.8 | 105.8] 0.00 | 1308.29
0.167 | 13.061 | 24.8 | 130.6 | 130.6] 0.00 | 1308.47
0.183 | 14.37] | 27.4 | 158.1 | 158.1] 0.00 | 1308.62
0.200 | 15.68| | 30.1 | 188.1 | 188.1] 0.00 | 1308.77
0.217 | 16.98| | 32.7 ] 220.8 | 220.8]| 0.00 | 1308.94
0.233 | 18.29] | 35.3 | 256.1 | 256.1]| 0.00 | 130°.09
0.250 | 19.59] | 37.9 | 293.9 | 293.9| 0.00 | 1309.23
0.267 | 20.90] \ 40.5 | 334.4 | 334.4| 0.00 | 1309.38
0.283 | 22.21] | 43.1 | 3775 | 317.5] 0.00 | 1309.53
0.300 | 23.51| | 45.7 | 423.3 | 423.3] 0.00 | 1309.66
0.317 | 24.82] | 48.3 | 471.6 | 471.6]| 0.00 | 1309.80
0.333 | 26.13| | 51.0 | 522.5 | 522.5] 0.00 | 1309.85
0.350 | 27.43| | 53.6 | 574.7 | 576.1]| 0.69 | 1310.08
0.367 | 28.74| | 56.2 | 627.4 | 630.9] 1.73 | 1310.21
0.383 1| 30.04] | 58.8 | 680.6 | ©86.2] 2.8 | 1310.33
0.400 | 31.35] | 61.4 | 734.3 | 742.0] 3.84 | 1310.46
0.417 | 32.661 | 64.0 | 789.5 | 798.3]| 4.44 | 1310.57
0.433 | 32.66| | 65.3 | 845.2 | 854.8| 4.79 | 1310.67
0.450 | 32.66| | 65.3 | 900.2 | 910..5]) 5.15 | 1310.78
0.467 | 32.66] | 65.3 | 954.6 | 965.6| 5.50 | 1310.88
0.483 | 32.66] | 65.3 | 1008.2 | 1019.9] 5.84 | 1310.98
0.500 | 32.66| | 65.3 | 1061.4 | 1073.5]| 6.08 | 1311.07
0.517 | 32.66| | 65.3 | 1114.1 | 1126.7| 6:29 | 1311.15
0.533 | 32.66| | 65.3 | 1166.4 | 1179.4| 6.50 | 1311.23
0.-550 | 32.66| | 65.3 | 1218.3 | 1231.7| 6.71 | 1311.31
0.567 | 32.66| | 65.3 | 1269.8 | 1283.:6]| 6.92 | 1311.39
0.583 | 32.66] | 65:3 | 1.320:9 | 1335.1] 7.12 | 1311.47
0.600 | 32.66| | 65.3 | 1371.6 | 138624 430 ] 134154
0.617 | 32.66]| | 65.3 | 1422.0 | 1436.9| 7.45 | 1311.60
0.633 | 32.66/| | 65.3 | 1472.1 | 1487.4| 7.61 | 1311.67
0.650 | 32.66| | 65.3 | 1521.9 | 1537.5] 7.76 | 1311.73
0.667 | 32.66| | 65.3 | 1571.4 | 1587.3 ] 7.91 | 1311.80
0.683 | 32.66| | 65.3 | 1620.6 | 1636.8| 8.06 | 1311.86
0.700 | 32.66| | 65.3 | 1669.5 | 1686.0] 8.21 | 1311.92
0.717 | 32.66] | 65.3 | 1718.1 | 1734.8| 8.36 | 1311.98
0.733 | 32.66] I 65.3 | 1766.5 | 1783.4| 8.47 | 1312.04

|
[
|
|
|
|
|
|
|
|
I
I
I
I
I
I
I
I
|
|
|
\
\
\
\
\
I
I
!
I
I
I
I
I
I
|
I
I
|
I
I
I
I
|
[



POND-2 Version: 5.21 S/N:
EXECUTED: 09-08-2009 156150

Pond File: 95030WPD. PND
Inflow Hydrograph: 95030W02.HYD
Outflow Hydrograph: OUT +HYD

INFLOW HYDROGRAPH

TIME | INFLOW | | I1+I2 |
(hrs) | (cfs) | | (cfs) |
———————— e N o |
0.950 | 32.66| | 65.3 |
0.767 | 32.66| | 65.3 |
0.783 | 32.66]| | 65.3 |
0.800 | 32.66] | 65.3 |
0.817 | 32.66]| | 65.3 |
0.833 | 32.6060]| | 65.3 |
0.850 | 31.35] | 64.0 |
0.867 | 30.04] | 61.4 |
0.884 | 28.74| | 58.8 |
0.900 | 27.43] | 56.2 |
0.917 | 26.13| \ 53.6 |
0.934 | 24.82| | 51.0 |
0.950 | 23.51| | 48.3 |
0.967 | 22,21 | 45.7 |
0.984 | 20.90]| | 43.1 |
1.000 | 19:59] | 40.5 |
1.017 | 18.29| | 319 |
1.034 | 16.98] | 35:3 |
1.050 | 15.68] | 32.7 |
1.067 | 14.37] | 30.1 |
1.084 | 13.06| | 27.4 |
1.100 | 11.76] | 24.8 |
1A% | 10.45] | 22.2 |
1.134 | 9.14] | 19.6 |
1. E50 | 7.84] | 170 ]
1.167 | 6.53] | 14.4 |
1.184 | 5:23| | 11.8 |
1.200 | 3.92| | 9.2 |
1217 | 2.01| I 6.5 |
1.234 | 1.3%| | 3.9 |
14250 | 0.00] | 153 |

ROUTING COMPUTATIONS

Page 3

ELEVATION|
(££) |
————————— !

=
W
[
[N}
o
N}

|
|
I
|
|
I
|
|
|
I
|
I
|
[
|
1312.64 |
|
|
[
|
|
|
|
|
|
|
|
|
|
|
|



POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 09-08-2009 15:51:11

Tk ok k * ok k ok kKKK kK Kk ok SUM{“ARY OF ROUTING COMPUTATIONS A R S S SRS R R E SRS E S
Pond File: 95030WPD. PND

Inflow Hydrograph: 95030W02.HYD

Outflow Hydrograph: OUT .HYD

Starting Pond W.S. Elevation = 1307.00 ft

**% %% Summary of Peak Outflow and Peak Elevation ****+*

Il

Peak Inflow 32.66 cfs
Peak Outflow = 9.65 cfs
Peak Elevation 1312.70 £t

****%* Summary of Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 1.70 ac-ft
Total Storage in Pond = 1.70 ac-ft



POND-2 Version: 5.21 S/N: Page 5

Pond File: 95030WPD. PND
Inflow Hydrograph: 95030W02.HYD
Outflow Hydrograph: OUT .HYD

EXECUTED: 09-08-2009
Peak Inflow = 32.66 cfs 15:51:11
Peak Outflow - 9:85 ¢fs
Peak Elevation = 1312.70 ft

Flow (cfs)
0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0 36.0 40.0 44.0
SEEEETE === === |==rme == [=mmes fmmmeres = [m=m—— == l===== B
|

28 2% X
| % *
e i —~| % *
| x *
+32 —| % b
| x *
.34 -] % *
| x %
36 -] % *
| x *
.37 =] b4 *
| X *
.39 -~ X *
| X &
.41 - % *
| X *
A3 =] X e
\ X *
.44 e | X *
| X *
.46 —| ® ¥
| X *
.48 —| X ¥
| X *
49 =] X *
| b4 *
s 1 ® *
I X *
233 = X ¥
I x d
.54 -] X *
1 X *
.56 =] ® *
| X *
.58 -] X x
| % *
6 | 4 i
|
TIME
(hrs)
x File: OUT .HYD Qmax = 9.6 ©fs
*

File: 95030W02.HYD QOmax = 32.7 cfs



Quick TR-55 Ver.5.46 S/N:
Executed: 15:25:04 09-08-2009

MODIFIED RATIONAL METHOD
—-—- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession legq.

Wichita Readiness Center
West Detention Pond
05 - Year Storm Event

R R R R e R R R R R R R R E R R R R

* RETURN FREQUENCY: 5 yr | Allowable Cutflow: 15.20 cfs

* 'C' Adjustment: 1.000 | Required Storage: 1.774 ac-ft =
R e s ey S S s e i i s i, it e i g s e s St A i ek o o O SO S g gy ol s g i i S il e el *
* Peak Inflow: 39.02 efs Inflow .HYD stored: 95030W05.HYD L

RS S S E S S S EE S S S S S EE S E S S S S SRR S S S R RS RS RS R RS R A R R AR R R R R R R R R R R R E R E R

| Td = 53 minutes | Return Freq: 5 yr
fommmna Approx. Duration for Max. Storage —-———- / C adj.factor: 1.00
| |
| |
| Tc= 25.00 minutes |
| I = 3570 En/hE | Area (ac): 28.53
| . Q= 59.79 gcfs | Weighted C: 0.59
| o | Adjusted C: 0.59
F | |
L | \ g Required Storage |
o | . . NS 1.774 ac-ft | Td= 53 minutes
W ) | P | | I = 2.330 in/hr
| . XXX XXX XIXXXXXXXXXXX 0= 39.02 cfs
c | \
£ | X X
s | O0000CO0CO0OO0OO0OO0O0O0O0O0OO0 Q= 15:20 cfs
| bi4 o l. b4 (Allow.Outflow)
| o |
| X o | NOT TO SCALE X
| |
| |

43.64 minutes 68.



Quick TR-55 Ver.5.46 S/N:
Executed: 15:25:04 09-08-2009

Wichita Readiness Center
West Detention Pond
05 - Year Storm Event

***x* Modified Rational Hydrograph *****
0587 Aresa= 28.530 acres Tc = 25.00 minutes

Weighted C
Adjusted C = 0.587 Td= 53.00 min. I= 2.33 in/hr Qp= 39.02 cfs

RETURN FREQUENCY: 5 year storm Adj.factor = 1.00
Output file: 95030W05.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 5 Year Storm

| Time increment = 0.017 Hours
Hours | Time on left represents time for first Q in each row.
|
\
\

HEREHHOOOODOOOC OO
wn
(5]
(98]

933

050 23.41 21.85 20.29 18.73 1717 15.61 14.05
167 12.49 10.93 936 7.80 6.24 4.68 3.12
283 1.56 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 15:25:04 09-08-2009

Wichita Readiness Center
West Detention Pond
05 - Year Storm Event

* % % % * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

Us=wmdg *C* I A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 5 years
"C' adjustment, k =1
Adj; 'CH = Wtd."C' & 1

Subarea Runoff Area | Tc wtd. || Adj. I Total Peak Q
Descr. 'C’ acres | (min) c |
-------------------------- el N L e L i
Total 0...587 28.53 | 11
|
|

25.00 0.587 || 0.587 3.570 28.53



Quick TR-55 Ver.5.46 S/N:
Executed: 15:25:04 09-08-2009

e T o B e e

eSS RS S S SRS E S SRR S EEER SRR R EE R EEE R R RS R R R R R R R R

* *
* *
* MODIFIED RATIONAL METHOD ¥
* ---- Grand Summary For All Storm Frequencies ---- ¥
* *
% *

RS S A SRS R R RS RS A R e S SRR R R R

A S S S S EEE SR E RS R SRS SRR R R EEEEEEEEEEEEEEEEEE EE B B Rl R

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
West Detention Pond
05 - Year Storm Event

Area = 28.53 acres Tc = 25.00 minutes
VOLUMES
Frequency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
(years) ok minutes in/hr cfs cfs | (ac-ft) (ac=ft)

5 0.587 93 2,330 3%.02 15.20 | 2.849 1974



Quick TR-55 Ver.5.46 S/N:
Executed: 15:25:04 09-08-2009

MODIFIED RATIONAL METHOD
———— Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Wichita Readiness Center

West Detention Pond
05 - Year Storm Event

RETURN FREQUENCY: 5 yr C' Adjustment = 1.000 Allowable Q = 15.20 cfs

Hydrograph file duration= 53.00 minutes

Hydrograph file: 95030W05.HYD Tc = 25.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
el e minutes in/hr acres cfs | (ae=£ft) (ac-ft)
______________________________________________________ I e e e o ot i e
0.587 0.587 25 3.570 28.53 59.79 | 2.059 1..535
0.587 0.587 30 3.240 28.53 54.26 | 2.242 1.621
0.587 0.587 40 2.760 28.53 46.22 | 2.547 1.729
0.587 0.587 50 2.410 28553 40.36 | 2.780 1.765

RS S S S R RS E RS AR SR SRS RS S S SRS RS E RS R R R R R EEEE R R N Storage Maleum

0.587 0.587 53 2.330 2853 38.02 | 2.849 1.774

LRSS SRR RS AR SR RS AR RS RS AR RS S SR AR R R R R R R R R R R

0.587 0.587 60 2.150 28.53 36.01 | 2.976 1 63



POND-2 Version: 5.21 S/N: Page 1
EXECUTED: 09-08-200% 15:52:00

tE A S S S S S S SRS EEEEEEEEEEE SRS E

* *
* Wichita Readiness Center *
= East Detention Pond =
x OQutfall Structure *
= 05-Year Storm Event L
* *
R A KK KK KN R R Rk Aok ok oMok ok ok ook ok ok ok ok ok ow ok ok ok ok

Inflow Hydrograph: 95030W05.HYD
Rating Table file: $5030WPD.PND

——~—INITIAL CONDITIONS----

Elevation = 1307.00 ft
Qutflow = 0.00 cfs
Storage - 0.00 ac-ft
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 25/¢ | 28/t + 0
| () | (eEs) | (ac-ft) | | (cfs) | (cfs)
fi=m=mmmme = | === | e e e
| 1307.00 | 0.0 | 0.000] [ 0.0 | 0.0
| 1307.50 | 0.0 | 0.016] | 22.9 | 22.9
| 1308.00 | 0.0 | 0.046| | 66.1 | 66.1
| 1308.50 | 0.0 | 0.093] | 134.7 | 134.7
| 1309.00 | 0.0 | 0.161] | 233.2 | 233.2
| 1309.50 | 0.0 | 0.253] | 366.6 | 366.6
| 1310.00 | B0 | 0.372] | 539.5 | 539.5
| 1310.50 | 4.2 | 0.5211 | 756.8 | 761.0
| 1311.00 | 5.9 | 0.705] | 1023.3 | 1029.2
| 1311.50 | T2 | 0.928] | 1347.4 | 1354.6
| 1312.00 | 8.4 | 1.198] | 1738.5 | 1746.9
| 1312.50 | 9.3 | 1,535 I 2227.9 | 2237..2
| 1313.00 | 189=2 | 1.9686]| \ 2853.9 | 2864.1
| 1313.50 | 15.8 | 2.506] | 3638.5 | 3654.3
| 1314.00 | 36.3 | 3.172] | 4604.9 | 4641.2
| 1314.50 | 2.7 | 3.956] | 57433 | 5806.0
| 1315.00 | 85.4 | 4,848 | 7038.0 | 7123.4
| 13E5.58 | 104.6 | 5.85¢6]| | 8501.7 | 8606.3
| 1316.00 | 114.8 | 6.990] | 10147.7 | 10262.5
| 1316.50 | 124.1 | 8.233] | 11952.6 | 12076.7
| 1317.00 | 132..8 || 9.567] | 13889.1 | 14021.9
| 1317.50 | 140.9 | 10.971] | 15927:.3 | 16068.2

Time increment (t) = 0.017 hrs.



POND-2 Version: 5.21 S/N: Page 2

EXECUTED: 09-08-2009

Pond File:
Inflow Hydrograph:

15:52:00

95030WPD. PND
95030W05.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH

TIME | INFLOW |
(hrs) | (cfs) |
———————— |==mm==mms]
0.000 | 0.00]|
0.017 | 1.56]
0.033 | 3.12|
0.050 | 4.68]
0.067 | 6.24]
0.083 | 7.80]
0.100 | 9.36]
0.117 | 10.93]
0.133 | 12.49]
0.150 | 14.05]
0.167 | 15.61]
0.183 | 17.17]
0.200 | 18.73]
0.217 | 20.29|
0.233 | 21.85]
0.250 | 23.41|
0.267 | 24:97|
0.283 | 26.53]
0.300 | 28.09]
0.317 | 29.60|
0.333 | 31.22]
0.350 | 32718
0.367 | 34.34]
0.383 | 35.90]
0.400 | 37.46]|
0.417 | 39.02]
0.433 | 39.02]
0.450 | 39.02]
0.467 | 319402 |
0.483 | 39.02|
0.500 | 39.02]
0.517 | 39.02]
0.533 | 39.02]
0.550 | 39.02]
0.567 | 39.02]
0.583 | 39.021
0.600 | 39.02|
0.617 | 39.02]
0.633 | 39.02]
0.650 | 39.02]|
0.667 | 39.02]
0.683 | 39.02]
0.700 | 39.02]
0.717 | 392.02
0.733 | 39.02]

I1+I12 | 28/t -0 | 28/t + O | OUTFLOW |ELEVATION
(cfs) | (cfs) | (cfs) | (cfs) \ L)
————————— R e [ i S ke
————— | 0.0 | 0.0] 0.00 | 1307.00
1:6 | 1.6 | 1.6 0.00 | 1307.03
4.7 | 6.2 | 6.2 0.00 | 1307.14
T8 ] 14.0 | 14.0] 0.00 | 1307.31
10.9 | 25.0 | 25.0] 0.00 | 1307.52
14.0 | 39.0 | 39.0]1 0.00 | 1307.869
17.2 | 56.2 | 56.2] 0.00 | 1307.89
203 | 76.4 | 76.4| 0.00 | 1308.08
23.4 | 99.9 | 99.9] 0.00 | 1308.25
26.5 | 126.4 | 126.4] 0.00 | 1308.44
29.7 | 156.1 | 156.1| 0.00 | 1308.61
32.8 | 188.9 | 188.9] 0.00 | 1308.77
35.9 | 224.8 | 224.8] 0.00 | 1308.96
39.0 | 263.8 | 263.8] 0.00 | 1309.11
421 | 305.9 | 305.9] 0.00 | 1309.27
45.3 | 351.2 | 351..2 | 0.00 | 1309.44
48.4 | 3%9.6 | 399.6] 0.00 | 1309.860
H51.. 5 | 451.1 | 451.1] 0.00 | 1309.74
54.6 | 505.7 | 505.7] 0.00 | 1309.90
57.8 | 562.5 | 563.4| 0.45 | 1310.05
60.9 | 620.2 | 623.4| 1.59 | 1310.19
64.0 | 678:7 | 684.2| 2.74 | 1310.33
67.1 | 738.0 | 745.8| 3.91% | 1310.47
70.2 | 799.3 | 808.3] 4.50 | 1310.59
73.4 | 862.8 | 872.6] 4.91 | 1310.71
T6.5 | 928.6 | 939.3] 5.33 | 1310.83
78.0 | 995.2 | 1006.7| 5.76 | 1310.96
78.0 | 1061.0 | 1073.2]| 6.08 | 1311.07
78.0 | 1126.4 | 1139.1 6.34 | 1311.17
78.0 | 1191.2 | 1204.4| 6.60 | 1311.27
78.0 | 1255.86 | 1269.3| 6.86 | 1311.37
78.0 | 1319.4 | 1333.6]| 7.12 | 1311.47
78.0 | 1T382.8 | 1397.4| 7:33 | 1311.55
78.0 | 1445.7 | 1460.8]| 7.52 | 1311.864
78.0 | 1508.3 | 1523.8] 7.72 | 1311.72
78.0 | 1570.8 | 1586.4] 7.91 | 1311.80
78.0 | 1632.4 | 1648.6]| 8.10 | 1311.87
8L ) 1693.9 | 1710.5] 8.29 | 1311.95
78.0 | 1755.0 | 1771.9] 8.45 | 1312.03
78.0 | I1815.9 1833.1] 8.56 | 1312.09
78.0 | 1876.6 | 1894.0] 8.67 | 1312.15
78.0 | 1937.1 | 1854 .7] 8.78 | 1312.21
78.0 | 1997.4 | 2015.2] 8.89 | 1312.27
78.0 | 2057.4 | 2075.4| 9.00 | 1312.33
78.0 | 211.3.2 | 2135.5] Sl | 3312.40

I
I
|
\
\
I
\
\
\
\
I
I
I
I
I
|
I
I
|
I
I
I
I
I
I
I
I
|
I
|
|
|
|
[
|
|
|
I
|
I
|
|
I
|
|



POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 09-08-2009 15:52:00

Pond File: 95030WPD. PND

Inflow Hydrograph: 95030W05.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAFPH ROUTING COMPUTATIONS
TIME | INFLOW | I I1+12 | 25/t - 0 | 28/t + O | OUTFLOW |ELEVATION|
(hrs) | (cfs) | | (cfs) | (cfs) | (cfs) | (cfs) | (ft) |

-------- e I i i (i e et Bt e Sl e e
0.750 | 39.02| | 78.0 | 2176.8 | 2195.3| 9.22 | 1312.46
0.767 | 39.021 | 78.0 | 2236.2 | 2254.9] 9.33 | 1312.51
0.783 | 39.021 | 78.0 | 2295.4 | 2314.3] 9.41 | 1312.586
0.800 | 39.021 | 78.0 | 2354 .5 | 2373.5| 9.50 | 1312.61
0.817 | 39.021 | 78.0 | 2413.4 | 2432.5| 9.58 | 1312.66
0.833 | 35.021 | 78.0 | 299253 2491.4| 9.66 | 1312.70
0.850 | 39.021 | 78.0 | 2530.6 | 2550.11 9.%5 | 1312.75
0.867 | 39.021 | 78.0 | 2589.0 | 2608.7] 9.83 | 1312.80 |
0.884 | 39.021 | 78.0 | 2647.2 | 2667.01 9.92 | 1312.84 |
0.900 | 37.46| | T6:5 | 23037 | 2723.171 10.00 | 1312.89
0.917 | 35.90| | 73.4 | 2756.9 | 273740 10.07 | 1312.93 |
0.934 | 34.341 | 70.2 | 2806.8 | 2827.11 10.15 | 1312.97 |
0.950 | 32.781 | 67.L | 2853.4 | 2873.9] 10.27 | 1313.01
0.967 | 31.22| | 64.0 | 2896.3 | 2917.4| 10.58 | 1313.03 |
0.984 | 29.66| | 60.9 | 2935.4 | 29571 | 10.86 | 1313.06
1.000 | 28.09] | 57.8 | 2970.9 | 2993.2] 11..11 | 1313.08 |
L.017 | 26.531 | 54.6 | 3002.9 | 3025.6| 11.34 | 1313.10 |
1.034 | 24,971 | S5 | 3031.3 | 3054.4] 12.:55 [ 1313.22 |
1.050 | 23.41 | 48.4 | 3056.2 | 3079.7] 11.73 | 1313.14 |
1.067 | 21.85] | 45.3 | 3077.9 | 3101.5] 11.88 | 1313.15 |
1.084 | 20.291 | 42.1 | 3095.8 | 3119.8] 12.01 | 1313.16
1.100 | 18.731F | 39.0 | 3110.6 | 3134.8| 12.12 | 1323.17 |
1.117 | 17.171 | 35.9 | J122.1 ] 3146.5] 12.20 | 1313.18 |
1.134 | 15.61| | 32.8 | 3130.4 | 3154.9] 12.26 | 1313.18 |
1.150 | 14.05] | 29.7 | 3135.4 | 3160.0] 12.30 | 1313.19 |
1367 | 12.49] | 265 | 3137:3 | 3162.0] 1231 1 1313:19 |
1.184 | 10.931 | 23.4 | 3136.2 | 3160.8] 12.30 | 1313.19 |
1.200 | 9.36| | 20.3 | 31319 | 3156.4| 1227 | 131318 |
1.217 | 7.801 | 17.2 1| 3124.%6 | 3149.1] ¥2:.22 | 1313.48 |
1234 || 6.241 | 14.0 | 3114.4 | 3138.7| 12.15 | 1313.17 |
1.250 | 4.68] | 10.9 | 31012 | 3125.3] 12.05 | 1313.17 |
1.267 | 3.121 | 7.8 | 3085.1 | 3109.0] 11.94 | 1313.15 |
1.284 | 1.561 | 4.7 | 3066.2 | 3089.81 11.80 | 1313.14 |
1.300 | 0.00| | 1.6 | 3044.5 | 3067.8| 11.64 | 1313.13 |



POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 09-08-2009 15:52::00

I EE RS EEEEREEEE R R R SUPdMARY OF ROUTING COMPUTATIONS AXX A A XA A XXX H ®* X &% &%

Pond File: 95030WPD.PND
Inflow Hydrograph: 95030W05.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1307.00 ft

kk*k%x%x Summary of Peak Outflow and Peak Elevation *****

Peak Inflow = 39.02 cfs
Peak Outflow = 12.31 cfs
Peak Elevation = 1313.19 ft

**x** Summary of Approximate Peak Storage *¥****

0.00 ac-ft
2.17 ac-ft

Total Storage in Pond = 2.17 ac-ft

Initial Storage
Peak Storage From Storm
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POND-2 Version:

Pond File:

Inflow Hydrograph:

5.21 BNz

95030WPD. PND
95030W05.HYD

Page 5

09-08-2009

15252200
Flow (cfs)
40.0 44.0

O S S R S S S S S

R R R

Outflow Hydrograph: OUT .HYD
EXECUTED:
Peak Inflow = 39.02 cfs
Peak Outflow = 12.31 cfs
Peak Elevation = 1313.19 ft
0.0 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0 36.0
g —— Jrmmme e [ [ |l ffrmmsemiiea | s [l [ s J=
\
_ix *
I x %
_|X ES
Ix *
_I X *
| X *
—I X a
| X ¥
_| X *
| X *
_I X *
| X *
,I X *
| =
..‘ X
| b4
_i X
| x
_| x
| b4
_l 3
| ¥
_l X
| %
_I X
| X
_| x
| b4
_I X
| ®
'H X
| X
_E X
I b4
- X
| 9
- ®
|
TIME
(hrs)
File: OQUT .HYD Qmax = 12.3 c¢fs
File: 95030W05.HYD Qmax = 39.0 cfs



Quick TR-55 Ver.5.46 S/N:
Executed: 15:25:33 09-08-2009

MODIFIED RATIONAL METHOD
—---- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.
24 grap g

Wichita Readiness Center
West Detention Pond
10 - Year Storm Event

IR S S S RS EEEEE RS RS SR SRR EE RS EEE SRR LSS R RS RS EEEEEREEEEEEEEEEEEEEEEZ

* RETURN FREQUENCY: 10 yr | Allowable Outflow: 24.10 &fs ®
* 'C' Adjustment: 1.000 | Required Storage: 1.686 ac-ft *
B o S S e D o e ety o e e, e P g e S . e P S o PP PP, P P PP s *
* Peak Inflow: 51.08 cfs Inflow .HYD stored: 95030W10.HYD =

tE S A S S SRS EE S SRS S SR RS R RS SRS EEEEEEEEE R SR EEEEEEEEEEEEEEEEEE RS EEEEEESSES

| Td = 44 minutes | Return Freq: 10 yr
e Approx. Duration for Max. Storage ------ / C adj.factor: 1.00
| |
| \
| Tc= 25.00 minutes I
| I = 4,130 in/hr | Area (ac): 28.53
| . Q= 69.17 «cfs | Weighted C: 0.59
| -l |  Adjusted C: 0.59
F | |
L | . Required Storage |
o | : . e 1.686 ac-ft | Td= 44 minutes
W o . | . | | I = 3.050 .in/hHr
| 5 XXX X XX XX A XX XX XXX 0= 51.08 cfs
c | |
| X b3
s I " OO0 000D0DO0CO0OO0OO0O0O0O0O0O0O0 Q= 24.10 cfs
| ® ] |. | x (Allow.Outflow)
| o | I
| 4 o | NOT TO SCALE | bid
| I I
| | |

41.29% minutes 57.20 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 15:25:33 09-08-2009

Wichita Readiness Center
West Detention Pond
10 - Year Storm Event

**x* Modified Rational Hydrograph ***+*%*
Weighted C = 0.587 Lrea= 28.530 acres Tc = 25.00 minutes

Adjusted C = 0.587 Td= 44.00 min. I= 3.05 in/hr Qp= 51.08 cfs

RETURN FREQUENCY: 10 year storm 2dj.factor = 1.00
Output file: 95030W10.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm

Time increment = 0.017 Hours
Time on left represents time for first Q in each row.

I

!

I

I 0.00 2.04 4.09 6 .13 8..17 10.22 12.26

| 14.30 16:35 18.39 20.43 22.47 24.52 26.56

| 28.60 30.65 32.69 34.73 36.78 38.82 40.86
.350 | 42.91 44,95 46.99 49.04 51.08 51.08 51.08

| 51.08 51.08 51.08 51.08 51.08 51.08 51.08

| 51.08 51.08 51.08 51.08 51.08 51..08 51.08

| 51.08 51.08 51.08 49,04 46.99 44,95 42.91

| 40.86 38.82 36.78 34.73 32.69 30.65 28.60

| 26.56 24.52 22.47 20.43 18.39 16435 14.30

| 12.26 10.:22 8117 6.13 4.09 2.04 0.00

HOOOOOCOOoOo
IS
(o)}
~



Quick TR-55 Ver.5.46 S/N:
Executed: 15:25:33 09-08-2009

Wichita Readiness Center
West Detention Pond
10 - Year Storm Event

* * % % * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * & *

Q=adj *C* I * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 10 years
C' adjustment, k =1

Adj. 'C' = Wtd.'C' x 1

Subarea Runoff Area | Tc Wwed. |1 Ad]. I Total | Peak Q
Descr. et acres | (min) gl oy |l ek in/hr acres | {cfs)
—————————————————————————— | mrmmmemem e | | e e e e s e e | ——

Total 0.587 28.53 | | |
*************** | s || e e e | i e
| 25.00 0.587 || 0.587 4..:730 28.53 | 69.17



Quick TR-55 Ver.5.46 S/N:
Executed: 15:25:33 09-08-2009

A A S A S S S RS SR AR RS RS R R R RS EEE RS R EEEEEE R R EEEE R R R EE R R R EE R EREEE RS RS EEEE RN

IR R R R R R R R R R R R R R R R R R R R R R R R E R R R R R E RS EEE R R R R

*
* *
S MODIFIED RATIONAL METHOD %
* --—- Grand Summary For All Storm Frequencies ---- *
* *
* *

khkhkhrkhkhkhkhkhhkkhkhkhkhkhbkhbhbkhkhbhbkhbhbkhbhkrdhrhbhkhbhrhkdhrhtdhohbhkhbhkhbhrkdbhrbhorhbhbhrhbkhbhodhbhrhkhbhohrhbdbhrhbrorhhbhhkix

B T T e i T T T i e

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
West Detention Pond

10 - Year Storm Event
Lrea = 28.53 acres Tc = 25.00 minutes
VOLUMES
Frequency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
(years) e minutes in/hr cfs cfs | tae=-tt) (ac-£ft)

10 0.587 44 3.050 51.08 24.10 | 3.096 1.686



Quick TR-55 Ver.5.46 S/N:
Executed: 15:25:33 09-08-2009

MODIFIED RATIONAL METEHOD
-—-—-— Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Wichita Readiness Center

West Detention Pond
10 - Year Storm Event

RETURN FREQUENCY: 10 yr C' Adjustment = 1.000 Allowable Q = 24.10 cfs

Hydrograph file duration= 44.00 minutes

Hydrograph file: 95030W10.HYD Tc = 25.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas QOpeak | Inflow Storage
C e minutes in/hr acres cfs | (ac—-ft) (ac—-ft)
______________________________________________________ ] ———— e
0.587 0.587 25 4.130 28.53 69.17 | 2.382 1.552
0.587 0.587 30 3..760 28.53 62.97 | 2.602 1.620
0.587 0.587 40 3.220 28.53 53.93 | 2.971 1.684

LE RS S S S EESEEE S SRS SRS SRR R Rt R R R E R TR R R R R R R R R R R R R R RS Storage Maximum

0.587 0.587 44 3.050 28.53 51.08 | 3.096 1.686

AR AR KKK AKX A X AKX AR A TR A AN AT AT A X A X Ak dhkhhdhhkhhkhkhk ko hkrdrrhohkhk kb ok bk hhrrrhhbrhr ok rdddxtr

0.587 0.587 50 2.830 28.53 47.39 | 3.264 1.671
0.587 0,587 60 2:530 28.53 42.37 | 3.502 1.601



POND-2

EXECUTED:

5.21 S/N:
16

Version:
09-08-2009

*
-
-
*
*

*

S S S E SRS E SRR R EE RS SRR R TR R E RS

Inflow Hydrograph:
Rating Table file:

———-INITIAL CONDIT
Elevation = 1307.
Outflow 0.
Storage = 6
GIVEN POND
ELEVATION| OUTFLOW
(ft) | (cfs)

_________ i________
1307.00 | 0.0
1307.50 | 0.0
1308.00 | 0.0
1308.50 | 0.0
1309.00 | 0.0
1309.50 | 0.0
1310.00 | 0.0
1310.50 | 4.2
1311.00 | 5.9
1311.50 | 7.2
1312.00 | 8.4
1312.50 | 9.3
1313.00 | 10.2
1313.50 | 15.8
1314.00 | 36.3
1314.50 | 62.7
1315.00 | 85.4
1315.50 | 104.6
1316.00 | 114.8
1316.50 | 124.1
1317.00 | 132.8
1317.50 | 140.9

:02:46

Wichita Readiness Center
East Detention Pond
Outfall Structure
10-Year Storm Event

Page

95030W10.HYD

*
*
*
*
*
*
*

95030WPD. PND

IONS-——--

00 ft

00 cfs

00 ac-ft

INTERMEDIATE ROUTING

DATA COMPUTATIONS
| STORAGE | | 25/¢ | 28/t + 0
| (ac-ft) | I (cfs) I (cfs)

e | [ e
| 0.000] | 0.0 | 0.0
| 0.016] | 22.9 | 22.9
| 0.048] | 66.1 | 66.1
| 0.093] | 134.7 | 134.7
| 0.:161 | | 233.2 | 233.2
| 0.253] | 366.6 | 366.6
| 0.372] | 539.5 | 539.5
| 0.521] | 756.8 | 761.0
| 0.705] | 1023.3 | 1029.2
| 0.928] | 1347.4 | 1354.6
| 1.198] | 1738.5 | 1746.9
| 1.535] | 2227.9 | 2237.2
| 1.966] | 2853.9 | 2864.1
| 2.506]| \ 3638.5 | 3654.3
| 3.172| \ 4604.9 | 4641.2
| 3.956]| \ 5743.3 | 5806.0
| 4.848| | 7038.0 | 7123.4
| 5.856| | 8501.7 | 8606.3
| 6.990] | 10147.7 | 10262.5
| 8.233] | 11952.6 | 12076.7
| 9.567| | 13889.1 | 14021.9
| 10.971| | 159273 | 16068.2

Time increment (t) = 0.017 hrs.

|



POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 09-08-2009 16:02:46

Pond File: 95030WPD.PND

Inflow Hydrograph: 95030W10.HYD

OQutflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+1I2 | 28/t - 0 | 25/t + O | QUTFLOW |ELEVATION
(hrs) | (cfs) | | (ecfs) | (cfs) | (cfs) | (efs) | (ft)

———————— e T e e e e | | el e
0.000 | 0.00] | == | 0.0 | 0.0] 0.00 | 1307.00
0.017 | 2.04| | 2.0 | 2.0 | 2.0] 0.00 | 1307.04
0.033 | 4,09] | 6.1 | 8.2 | 8.2] 0.00 | 1307.18
0.050 | 6.13] | 10.2 | 18.4 | 18.4}| 0.00 | 1307.40
0.067 | 8.17] | 14.3 | 32.7 | 32.7| 0.00 | 1307.61
0.083 | 10.22| | 18.4 | 51.1 | 51.1] 0.00 | 1307.83
0.100 | 12.26| | 22.5 | 73:6 | 73.6] 0.00 | 1308.05
0.117 | 14.30] I 26.6 | 100.1 | 100.1] 0.00 | 1308.25
0.133 | 16.35]| \ 30.7 | 130.8 | 130.8] 0.00 | 1308.47
0.150 | 18..39 | 34.7 | 165.5 | 165.5] 0.00 | 1308.66
0.187 | 20.43| | 38.8 | 204.3 | 204.3] 0.00 | 1308.85
0.183 | 22.47| | 42.9 | 247.2 | 247.2] 0.00 | 1309.05
0.200 | 24.52| | 47.0 | 294.2 | 294.2] 0.00 | 1309.23
0.217 | 26.56]| | 51.1 | 345.3 | 345. 3| 0.00 | 1309.42
0.:233 | 28.60] | 55.2 | 400.5 | 400.5] 0.00 | 1309.60
0.250 | 30.65]| | 59.3 | 459.7 | 459,77 0.00 | 1309.77
0.267 | 32.69] | 63.3 | 523.1 | 523.1| 0.00 | 1309.95
0.283 | 34.73] | 67.4 | 588.5 | 5905 0:97 | 1310.12
0.300 | 36.78| | I | 655.5 | 660.0] 2.29 | 1310.27
0.317 | 38.821 | 75.6 | 723:8 | 731.1] 3.63 | 1310.43
0.333 | 40.86] | {2 | 794.6 | 803.5] 4.47 | 1310.58
0.350 | 42 .91 | 83.8 | 868.4 | 878.3| 4.94 | 1310.72
0.367 | 44,95| | 87.9 | 945.4 | 956.3] 5.44 | 1310.86
0.383 | 46.99] I 91.9 | 1025.5 | 1037.4| 5.93 | 1311.01
0.400 | 49,04 \ 96.0 | 1109.0 | 1423..5] 627 1 3.3%13.74
0.417 | 51.08] | 100.1 | 1195.9 | 1209.1| 6.62 | 1311.28
0.433 | 51.08] | 1022 | 1284.1 | 1298.0| 6:97 | 131141
0.450 | 51.08] | 102.2 | 1371.7 | 1386.2| 7.30 | 1311.54
0.487 | 51.08] | 102.2 | 1458.7 | 1473.8| 7.56 | 1311.65
0.483 | 51.081 | 102.2 | 1545.2 | 1560.8] F.83 | 1311.76
0.500 | 51.08]| | 102.2 | 1631.1 | 1647.3| 8.10 | 1311.87
0.517 | 51.08]| | 102.2 | 1716.6 | 1733.3]| 8.36 | 1311.98
0533 | 51.08]| | 102.2 | 1801.7 | 1818.8]| 8.53 | 1312.07
0.550 | 51.08| | 102.2 | 1886.5 | 1903.8]| 8.69 | 312.1k
0.567 | 51.08]| | 102.2 | 1970.9 | 1988.6]| 8.84 | 1312.25
0.583 | 51.08] | 102..2 | 2055.1 | 2073.1] 2.00 | 1312.33
0.600 | 51.08] | 102.2 | 2139.0 | 2157.3/ 9.15 | 1312 .42
0.617 | 51.08] | 102.2 | 2222.5 | 2241.1| 9.31 ] 1312.50
0.633 | 51.08] | 102..2. | 2305.8 | 2324.7| 0.43 | 1312.57
0.650 | 51.081 | 102.2 | 2388.9 | 2408.0] 9.55 | 1312.64
0.667 | 51.08] | 102.2: | 2471.7 | 2491.0] 9.66 | 1312.70
0.683 | 51.08] | 102.2 | 2554.3 | 2573.9] 9.78 | 1312.77
0.700 | 51.08| | 102.2 | 2636.7 | 2656.5] 9.90 | 1312.83
0.717 | 51.08] | 102.2 | 2718.8 | 2738.8| 10.02 | 1312.90
0733 | 51.08] | 102.2 | 2800.7 | 2821.0] 10.34 | 1312.97

I
I
I
|
|
I
|
I
|
|
|
|
|
I
|
I
|
|
|
!
|
|
I
|
I
|
|
\
|
|
|
|
I
I
I
I
I
I
I
I
I
I
I
I
I



POND-2 Version: 5.21 S/N:
EXECUTED: 09-08-2009 16:02:46

Pond File: 95030WPD.PND
Inflow Hydrograph: 95030W10.HYD
Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH

TIME | INFLOW | | TIl+I2 |
(hrs) | (cfs) | | (cfs) |
———————— |~ mm e |
0.750 | 49,04 \ 100.1 |
0.767 | 46.99| | 96.0 |
0.783 | 44,95 | 91.9 |
0.800 | 42 .91 | 87.9 |
0.817 | 40.86| | 83.8 |
0.833 | 38.82]| | 197 |
0.850 | 36.78]| | 75.6 |
0.867 | 34.73] | 71.5 |
0.884 | 32.69] | 67.4 |
0.900 | 30.65] | 63.3 |
0.917 | 28.60] | 59.3 |
0.934 | 26.56]| | 55.2 |
0.950 | 24 .52 | 51.1 |
0.967 | 22.47| | 47.0 |
0.984 | 20.43]| | 42.9 |
1.000 | 18.39] | 38.8 |
1.017 | 16.35] | 34.7 |
1..034. | 14.30] | 30.7 |
1.050 | 12.26 | | 26.6 |
1.067 | 1G22 | | 22.5 |
1.084 | 8.17| | 18.4 |
15100 | 6.13] | 14.3 |
1.117 | 4.09] | 10.2 |
1+134: | 2.04] | 6.1 |
1450 | 0.00] | 2.0 |

ROUTING COMPUTATIONS

28/t + 0
(cEs)

Page 3

ELEVATION
(ft)
1313.02
1313.07
1313.11
1313.16
1.313.19
1313.23
1313.26
1313.29
1.9:1:3..:31
1313.34
1313.36
1313.37
1313.39
1313.40
1313.41
1313.41
1313.42
1313.42
1313.42
1313.41
1313.40
1313.39
1313.38
1313.37
1.34:3..35

I
|
|
[
I
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
I
I
|
|
|



POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 09-08-2009 16:02:46

LR R R EE R R EEEEE SRS & SUMMARY OF ROUTING COMPUTATIONS LS S S SRR SR EEEE S S S ES

Pond File: 95030WPD. PND
Inflow Hydrograph: 95030W10.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1307.00 ft

**x%%% Summary of Peak Outflow and Peak Elevation *****

Peak Inflow = 51.08 cfs
Peak Outflow = 14.88 cfs
Peak Elevation = 1313.42 ft

**xx* Summary of Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm 2.42 ac-ft

Total Storage in Pond = 2.42 ac-ft
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POND-2 Version:

5.21 S/N:

Pond File: 95030WPD.PND
Inflow Hydrograph: 95030W10.HYD
Outflow Hydrograph: OUT .HYD
Peak Inflow = 51.08 cfs
Peak OQutflow = 14.88 cfs
Peak Elevation = 1313.42 ft

TIME
(hrs)

File:
File:

R -
E - -

E T - -

ouT .HYD
95030W10.HYD

14.9 cfs
9l ©fs

Qmax
Qmax =

EXECUTED:

* *

LR S S R S S S N T i S

Page 5

09-08-2009

16:02:46
Flow (cfs)
60.0 66.0



Quick TR-55 Ver.5.46 S/N:
Executed: 15:26:07 09-08-2009

MODIFIED RATIONAL METHOD
—-—--- Graphical Summary for Maximum Required Storage —----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
West Detention Pond
25 - Year Storm Event

LR EEEE S E R EEE R E R R R R R R R R R R R R R R R

* RETURN FREQUENCY: 25 yr | Allowable Outflow: 30.80 cfs ¥
* 'C' Adjustment: 1.100 | Required Storage: 2.183 ac-ft ~*
R o o o o —— — — — — —_————— ——— o — — — " — o o o o o o o o o o e o e o e e e &4
* Peak Inflow: 65.77 cfs Inflow _HYD stored: 95030W25._HYD *

R R R R R R e R R R R R R R R R R R R

\ Td = 44 minutes | Return Freq: 25 yr
f-————— Approx. Duration for Max. Storage ------ / C adj.factor: 1.10
| |
| |
| Tc= 25.00 minutes |
| I = 4.810 in/hr | Area (ac): 28..53
| .0 = 88.61 cfs | Weighted C: 0.59
| el | Adjusted C: 0.65
E ] |
L | | . Required Storage |
o | ) i g 2.183 ac-ft | Td= 44 minutes
W : | . | | I = 3.570 in/h¥
| . XX A X XXX XA XA X XAR T XX Q= 65.77 cfs
c | I
£f | X %
s | 00000000000 O0OO0O®O O Q= 30.80 cfs
| X o | . |x (Allow.Outflow)
\ o | |
I X o I NOT TO SCALE | b4
I . o | ——————————= |
| o | | X
_______________________ i e e e T e T i B e i | o i R e e
41.31 minutes 57.29 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 15:26:07 09-08-2009

Wichita Readiness Center
West Detention Pond
25 - Year Storm Event

**** Modified Rational Hydrograph ****%*
0.587 Area= 28.530 acres Tc = 25.00 minutes

Weighted C

I

Adjusted C 0.6406 Td= 44.00 min. I= 3.57 in/hr Qp= 65.77 cfs

RETURN FREQUENCY: 25 year storm Adj.factor = 1.10
Output file: 95030W25.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 25 Year Storm

Time | Time increment = 0.017 Hours
Hours | Time on left represents time for first Q in each row.
________ I e ey gy S gy ) g P —
0.000 | 0.00 2.63 5.28 7.89 10.52 13.15 15.78
0.117 | 18.41 21.05 23.68 26.31 28.94 31.57 34.20
0.233 | 36.83 39.46 42.09 44.72 47.35 49,98 52.61
0.350 | 55.24 57.87 60.50 63.14 65:77 65.77 65.77
0.467 | 65.77 65.77 65.77 65.97 65.77 65.77 65.77
0.583 | 65.77 65.77 65.77 65.77 65.77 65.77 65.77
0.700 | 65.77 65.77 65777 63.14 60.50 57.87 55124
0.817 | 52.61 49,98 47.35 44.72 42.09 39.46 36.83
0.933 | 34.20 31.57 28.94 26:31 23.68 21.05 18.41
1.050 | 15.78 13.15 10.52 7.89 5.26 2.63 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 15:26:07 09-08-2009

Wichita Readiness Center
West Detention Pond
25 - Year Storm Event

¥ & x & x % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * *

Q=adj *C* I * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 25 years
"C'" adjustment, k = 1.1
Adj. 'C' = wtd.'C' x 1.1
Subarea Runoff Area | Tc wtd. || Adj. I Total | Peak Q
Descr. et acres | (min) 'cr | e in/hr acres | (cfs)
************************** e e i e W e e e
Total 0.587 28.53 | |1 |
——————————————— ke 1 i e e ] e
| 25.00 0.587 || 0.646 4.810 28.53 | 88.61



Quick TR-55 Ver.5.46 S/N:

Executed:

15:26:07 09-08-2009

LRSS S S SR RS S E RS SRS RS SR EEEEEEEE RS R SR R R R

AR S S AL S S S AR RS SRR S R SRS R R R R ]

* 4 4 % A

*

MODIFIED RATIONAL METHOD

—-—— Grand Summary For All Storm Frequencies ----

*

*

* ok ok

*

RS S S SR S S S S S S S SRS S SRR R R R R EE R R R EE R RS S E R R R R R R R R R R R R R E R R R R R R R

B T e e

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
West Detention Pond
25 - Year Storm Event

Area = 28.53 acres

VOLUMES

Frequency
(years)

Adjusted Duration Intens. Qpeak Allowable
tet minutes in/hr cfs cfs

0.646 44 3.570 65.77 30.80

Inflow
(ac-ft)

Storage
(ac~Lt)



Quick TR-55 Ver.5.46 S/N:
Executed: 15:26:07 09-08-2009

MODIFIED RATIONAL METHOD
---- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Wichita Readiness Center

West Detention Pond
25 - Year Storm Event

RETURN FREQUENCY: 25 yr "C' Adjustment = 1.100 Allowable Q = 30.80 cfs

Hydrograph file duration= 44.00 minutes

Hydrograph file: 95030W25.HYD Tc = 25.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpoeak | Inflow Storage
e re! minutes in/hr acres cfs | (ac-ft) (ac-£ft)
______________________________________________________ l B e S e e e S e T i e e S
0.587 0.646 25 4.810 28.53 88.61 | 3:051 1:991
0.587 0.646 30 4,390 28 .53 80.87 | 3.342 2.087
0.587 0.646 40 3.760 28.53 69.27 | 3.816 2.171

IR R R R EE RS E R E R E R E R E R E R R E R R E R E R R E R E R E R R R R R R R R R R R R R E R R R R R R Stcrage Maximmn

0.587 0.646 44 3.570 28.53 65.77 | 3.986 2483

A S AR EE SRR SRS S SRS RE R RS EEE RS R R iSRS RS S R R R SRR R RS R R R RS R RS R R R S

0.587 0.646 50 3.320 28.53 6l.16 | 4,212 2Ll
0.587 0.646 60 2.980 28.53 54.380 | 4,537 2.105



POND-2

Version: 5.21 S/N: Page 1

EXECUTED: 09-08-20

09

16:03:24

LR R R R R R R

* *

* Wichita Readiness Center *

East Detention Pond =
® Outfall Structure *
= 25-Year Storm Event 3
* *

tE RS S S S S EE SRS R SRR EEEEEEEEEES S

Inflow Hydrograph: 95030W25.HYD
Rating Table file: 95030WPD.PND

————INITIAL CONDITIONS----

Elevation = 1307.00 ft

Outflow = 0.00 cfs

Storage = 0.00 ac-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW | STORAGE | | 28/t | 25/t + 0
(ft) I (efs) | (ac-ft) | | (cfs) | (cfs)

********* R e B R e e e i
1307.00 | 0.0 | 0.000] | 0.0 | 0.0
1307.50 | 0.0 | 0.016] | 22.9 | 22.9
1308.00 | 0.0 | 0.046] | 66.1 | 66.1
1308.50 | 0.0 | 0.093] | 134.7 | 134.7
1309.00 | 0.0 | 0.161] | 233.2 | 233,32
1309.50 | 0.0 | 0.253] | 366.6 | 366.6
1310.00 | 0.0 | 0372 | | 539.5 | 539.5
1310.50 | 4.2 | 0.521] | 756.8 | 761.0
1331.00 | 5.9 | 0.705] | 10233 | 1029.2
1311.50 | T2 | 0.928| \ 1347.4 | 1354.6
1312.00 | 8.4 | 1.198] \ 1738.5 | 1746.9
1312.50 | 8.3 | 1.535] | 2227.9 | 2237.2
1313.00 | 102 | 1.966]| | 2853.9 | 2864.1
1313.50 | 15.8 | 2.506] | 3638.5 | 3654.3
1314.00 | 36.3 | 3.172] | 4604.9 | 4641.2
1314.50 | 62.7 | 3.956] | 5743.3 | 5806.0
1315.00 | 85.4 | 4,848 | 7038.0 | 7123.4
1315.50 | 104.6 | 5.856] | 8501.7 | 8606.3
1316.00 | 114.8 | 6.990| | 10147.7 | 10262.5
131650 | 124.1 | 8.233| | 11952.6 | 12076.7
1317.00 | 132.8 | 9.567| | 13889.1 | 14021.9
1317.50 | 140.9 | 10.971] | 15927.3 | 16068.2

Time increment (t) = 0.017 hrs.



POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 09-08-2009 16:03:24

Pond File: 95030WPD. PND

Inflow Hydrograph: 95030W25.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+1I2 | 28/t - 0 | 28/t + O | OUTFLOW |ELEVATION
(hrs) | (cfs) | | (cfs) | (cts) I (cfs) | (cfs) | (ft)

———————— e i T e e e [ i
0.000 | 0.001 | =----- | 0.0 | 0.0] 0.00 | 1307.00
0.017 | 2.63| | 2.6 | 2.6 | 2.6]| 0.00 | 1307.06
0.033 | 5.261 | 7.9 | 10.5 | 10.5] 0.00 | 1307.23
0.050 | 7.891 | 13.2 | 23.7 | 23.71 0.00 | 1307.51
0.067 | 10.52] | 18.4 | 42.1 | 42.1| 0.00 | 1307.72
0.083 | 13.15] | 23.7 | 65.8 | 65.8]| 0.00 | 1308.00
0.100 | 15.781 | 2890 | 94.7 | 94.7]| 0.00 | 1308.21
0.117 | 18.41| | 34.2 | 128.9 | 1:28..9] 0.00 | 1308.46
0.133 | 23:05] | 395 | 168.3 | 168.3]1 0.00 | 1308.67
0.150 | 23.68| | 44.7 | Zidd. | 2131 0.00 | 1308.90
0.167 | 26.31| | 50.0 | 263.1 | 263.1] 0.00 | 1309.11
0.183 | 28.94| | 53.3 | 3183 | 318.3 0.00 | 1309.32
0.200 | 3151 | 60.5 | 378.8 | 378.8] 0.00 | 1309.54
.1 o | 34.20] | 65.8 | 444.6 | 444,86 0.00 | 1309.73
0.233 | 36.83] | 71.0 | F15.6 | 51561 0.00 | 1309.93
0.250 | 39.48| | 76.3 | 589.9 | 591 .9 0.99 | 1310.12
0.267 | 42.091 | 81.6 | 666.5 | 671.5]| 2.50 | 1310.30
0.283 | 44,721 | 86.8 | 745.2 | 7533 4.05 | 1310.48
0.300 | 47.35] | 92.1 | 827.9 | 837.2] 4.68 | 1310.064
0.317 | 49.98] | 97.3 1 914.7 | 925.2| 5.24 | 1310.81
0.333 | 52.61| | 102..6 | 1005.7 | L0 3 5.82 | 1310.98
0.350 | 55.24| | 107.9 | 1101.0 | 1113.5] 6.24 | 1311.13
0.367 | 57.87] | 113.1 | 1200.9 | 1294 1| 6.64 | 1311.28
0.383 | 60.50| | 118.4 | 1305.1 | 1319.2| 7.06 | 1311.45
0.400 | 63.14] | ¥23:6 | 1413.9 | 1428.8| 7.43 | 1311.59
0.417 | 65.77| | 128.9 | 1527.3 | 1542.8] 7.78 | 1311.74
0.433 | 65.771 | T35 1642.5 | 1658.8| 8.13 | 1311.89
0.450 | 65.771 | 131.5 | 1757.2 | 1774.1] 8.45 | 1312.03
0.467 | 65.771 | 131.5 | 1871.4 | 1888.7] 8.66 | 1312.14
0.483 | 65.771 | 131l.5 | 1985.2 | 2002.9] 8.87 | 1312.26
0.500 | 65.771 | 131.5 | 2098.6 | 2116.7] 9.08 | 1312.38
0.85L7 | 65.771 | 1315 | 2211.6 | 223071 9.29 | 1332.49
0.533 | 65.771 | 131.5 | 2324.2 | 2343.1] 9.45 | 1312.58
0.550 | 65.77| | 131.5 | 2436.5 | 2455.7| 9.61 | 1312.67
0.567 | 65.771 | 131.5 | 2548.5 | 2568.0| 9.77 | 1312.76
0.583 | 65.771 | ¥31.5 | 2660.2 | 2680.0] 9.94 | 1312.85
0.600 | 65.77 | 131.5 | 2771.5 | 2091..7 10.10 | 1312.94
0.617 | 65.771 | 131.5 | 2882.1 | 2903.0]| 10.48 | 1313.02
0.633 | 65.771 | 131.5 | 2991.1 | 3013.6] 1126 | 1313.09
0.650 | 65.771 | 131.5 | 3098.6 | 31227 | 12.03 | 1313.186
0.667 | 65.771 | 131..5 | 3204.5 | 32391 | 12.79 | 1313.23
0.683 | 65.771 | 131:5 | 3309.0 | 3336.1] 13.54 | 1313.30
0.700 | 65.771 | 131:5 | 3412.0 | 3440.5] 14.28 | 1313.36
0.717 | 65.771 | 131.5 | 3513..9 1 3543.5] 15.01 [ 1313.43
0. 733 | 65.77] | 131:.5 | 3613.5 | 3645.0] 15.73 | 1313.49



POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 09-08-2009 16:03:24

Pond File: 95030WPD. PND

Inflow Hydrograph: 95030W25.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | TIi+I2 | 2S/t - O | 28/t + O | OUTFLOW |ELEVATION
(hrs) | (ecfs) | | (cfs) | (€£5) | (cts) | (cfs) | (fr)

-------- [===== e e e e e e e e
0.750 | 63.14| | 128.9 | 3707.2 | 3742.5]| 17.63 | 1313.54
0.767 | 60.50] | 123.6 | 3791.9 | 3830.8| 19.47 | 1313.59
0.783 | 57.87| | 118.4 | 3868.0 | 3910.3] 21.12 | 1313.63
0.800 | 55..24.] | I13.1. | 3936.0 | 3981.1| 22.59 | 1313.67
0.817 | 52.61]| | 107.9 | 3996.0 | 4043.8] 23.89 | 1313:70
0.833 | 49.98]| | 102.6 | 4048.6 | 4098.6| 25.03 | 13%3.7%3
0.850 | 47.35] | 97.3 | 4093.9 | 4145.9] 26.01 | 1313.75
0.867 | 44 .72 | 92.1 | 4132.3 | 4185.9| 26.84 | 1313.77
0.884 | 42.09] | 86.8 | 4164.0 | 4219.1] 27.53 | 1313.79
0.900 | 39.46]| | 81.6 | 4189.4 | 4245.6| 28.08 | 1313.80
0.917 | 36.83] | 76.3 | 4208.7 | 4265.7] 28.50 | 1313.81
0.934 | 34.20] | 71.0 | 4222.1 | 4279.7] 28.7% | 1313.82
0.950 | 31.57]| I 65.8 | 4230.0 | 4287.9] 28.96 | 1313.82
0.967 | 28.94| | 60.5 | 4232.5 | 4290:51 29.02 | 1313.82
0.984 | 26.31| | 55.3 | 4229.8 | 4287.7] 28.96 | 1313.82
1.000 | 23.68] \ 50.0 | 4222.2 | 4279.8] 28.79 | 1313.82
1007 | 21.05] | 44.7 | 4209.9 | 4266.9] 28.53 | 1313.81
1.034 | 18.41| | 39.5 | 4193.0 | 4249.3| 28.16 | 1313.80
1.050 | 1.5.78 | | 34.2 | 4171.8 | 4227.2] 2778 | 1313.79
1.067 | 13.15] | 28.9 | 4146.4 | 4200.7] 27.15 | 1313.78
1.084 | 10.52]| | 23.7 | 4117.1 | 4170.1] 26.51 | 1313.76
1.100 | 7.89| | 18.4 | 4083.9 | 4135.5] 25.80 | 1313.74
1,117 | 5.26]| | 13.2 | 4047.0 | 4097.0] 25.00 | 1313.72
1.134 | 2.863| | 7.9 | 4006.7 | 4054.9] 2412 | 1313.70
1.150 | 0.00] | 2.6 | 3963.0 | 4009.3| 23.17 | 1313.68

|
|



POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 05-08-2009 16:03:24

* % ok ok ko ok ook ok ok okok ok ook ok SUMMAR"{ OF ROUTING COMPUTATIONS de d ko de de ok dode ke ok ok ke kok ok ok ok ok

Pond File: 95030WPD. PND
Inflow Hydrograph: 95030W25.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1307.00 ft

***%x%x Summary of Peak Outflow and Peak Elevation ***x**

Peak Inflow = 65.77 cfs
Peak Qutflow = 29.02 cfs
Peak Elevation = 1313.82 ft

***x%* Summary of Approximate Peak Storage ****=*

Il

0.00 ac-ft
2.94 ac-ft

Initial Storage
Peak Storage From Storm

Total Storage in Pond = 2.94 ac-ft
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POND-2 Version: 5.

Pond File:
Inflow Hydrograph:
Outflow Hydrograph: OUT

Peak Inflow
Peak Outflow

Peak Elevation =

TIME
(hrs)

File:
File:

F - -

KoK X K X X XX

Mo oOM oM oM OM oM oM X XX XX

B

ouT +HYD
95030W25.HYD

21 S/N:

95030WPD.PND
95030W25.HYD

65.77 cfs
29.02 cfs
1313.82 ft

Qmax
Omax

.HYD

29.0 cfs
65.8 cfs

EXECUTED:

L R . . S R B S R R R S

Page 5

09-08-2009
16:03:24

Flow (cfs)
7000 70



Quick TR-55 Ver.5.46 S/N:
Executed: 15:26:46 09-08-2009

MODIFIED RATIONAL METHOD
—---- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
West Detention Pond
100- Year Storm Event

S S S S S S S S SRR RS RS SRR E R R E R R EE R R R R R R R R R R R R R R R R R R

* RETURN FREQUENCY: 100 yr | Allowable Qutflow: 54.90 cfs ¥
* 'C' Adjustment: 1.250 | Reguired Storage: 2.478 ac-ft *
e *
* Peak Inflow: 103.20 cfs Inflow .HYD stored: 95030W00.HYD *

A S A S S SRR S E R E R RS R R EE RS E R E R RS E R E S S S R R R S R R R R R R R

| Td = 36 minutes | Return Freq: 100 yr
[ Approx. Duration for Max. Storage —------ / C adj.factor: 1.25
| |
| |
| Tc= 25.00 minutes |
| T == 5.900 in/hr | Area (ac): 28.53
| . Q= 123.51 cfs | Weighted C: 0.59
| o |ow | Adjusted C: 0.73
F | |
L | | . Required Storage |
o | g 2.478 ac-ft | Td= 36 minutes
W | | | I = 4.930 in/hr
| XX XA XXz exxxxzxxxx O= 103.20 efs
c | I
£ | X s
s | 0C000DO00DO0O0O0O0O0O0O0O0O0 Q= 54.90 cfs
| X o] | . X (Allow.Outflow)
| o I
| % [o} | NOT TO SCALE X
| o \
| |
: |

38.89 minutes 47 .



Quick TR-55 Ver.5.46 S/N:
Executed: 15:26:46 09-08-2009

Wichita Readiness Center
West Detention Pond
100- Year Storm Event

***x* Modified Rational Hydrograph *****

Weighted C 0.587 Area= 28.530 acres Tc = 25.00 minutes

Adjusted C 0.734 Td= 36.00 min. I= 4.93 in/hr Qp= 103.20 cfs

RETURN FREQUENCY: 100 year storm Adj.factor = 1.25
Output file: 95030W00.HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Year Storm

Time Time increment = 0.017 Hours

Hours Time on left represents time for first Q in each row.
000 0.00 4.13 8.26 12.38 16.51 20.64 24.77
L7 28.90 33.03 3715 41.28 45.41 49.54 53.67

103.20 103.20 103.20 103.20 103.20 103.20 103.20
103.20 10320 89.08 54.95 90.82 86.69 82.56
78.44 74.31 70.18 66.05 61.92 579 53.67
49.54 45,41 41.28 37.15 33.03 28.90 24.77
20.64 16561 12.38 8.26 4.13 0.00

OO OO0 00C OO0
=S
(&3]
~J



Quick TR-55 Ver.5.46 S/N:
Executed: 15:26:46 09-08-2009

Wichita Readiness Center
West Detention Pond
100- Year Storm Event

* * x % * % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * x *

Q=adj *C* I *A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 100 years
"C' adjustment, k = 1.25
Adj. 'C' = Wtd.'C' x 1.25

Te wtd. |1 Adj. I Total

|

Subarea Runoff Area
(min) gl L e in/hr acres |
|
\
\
\

Descr. ey acres

25.00 0.587 || 0.734 5.900 28.53



Quick TR-55 Ver.5.46 S/N:
Executed: 15:26:46 09-08-2009

* ¥
* *
* MODIFIED RATIONAL METHOD *
* --—- Grand Summary For All Storm Frequencies ---- =
* *
* *

e i T T T T e i I Y

L i R T T T S e S

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wichita Readiness Center
West Detention Pond
100- Year Storm Event

Area = 28.53 acres Tc = 25.00 minutes
VOLUMES
Frequency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
(years) Le minutes in/hr cfs cfs | (tac—fL) (ac—-ft)

100 0.734 36 4.930 103.20 54.90 | 5.118 2.478



Quick TR-55 Ver.5.46 S/N:
Executed: 15:26:46 09-08-2009

MODIFIED RATIONAL METHOD
-——— Summary for Single Storm Frequency --—--

First peak outflow point assumed to occur at Tc hydrograph recession leg.
Wichita Readiness Center

West Detention Pond
100- Year Storm Event

RETURN FREQUENCY: 100 yr "C' Adjustment = 1.250 Allowable Q = 54.90 cfs

Hydrograph file duration= 36.00 minutes

Hydrograph file: 95030W00.HYD Tc = 25.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
g ol 'c! minutes in/hr acres cfs | (ac-£ft) (ac-ft)
______________________________________________________ l_____________________
0.587 0.734 25 5.900 28.53 123.51 | 4.253 2.363
0.587 0.734 30 5.400 28.53 113.04 | 4,671 2.442

RS SRS SRR SRR SRR R R R R R R S R R R R R E R R R R R Storage Maximum

0.587 0.734 36 4.930 28.53 10320 | S 2.478

LR S S R SRR eSS S S RS AR RS AR EEE R ERE R R R E R R R R e

0.587 0.734 40 4.660 28.53 9158 | 5.315 2.462
0.587 0.734 50 4.130 28.53 86.46 | 5.954 2.353
0.587 0.734 60 3.730 28.53 78.08 | 6.453 2.160



POND-2 Version: 5.21 S/N: Page 1
EXECUTED: 09-08-2009 16:03:55

LR R A S ST R E S S S RS SR R EEEEEEEEEEEE

* *
* Wichita Readiness Center *
% East Detention Pond %
* Outfall Structure =
* 100-Year Storm Event *
* =
IS S S S S S R S S E R E R E E EEEEEE R E R S

Inflow Hydrograph: 95030W00.HYD
Rating Table file: 95030WPD.PND

————INITIAL CONDITIONS----
Elevation = 1307.00 ft

Outflow = 0.00 cfs
Storage = 0.00 ac=ft
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTEFLOW | STORAGE | | 25/t | 28/t + 0
I (ft) I (cfs) | (ac-ft) | I (cfs) I (cfs)
[ === | === [ === ! | == | ===
| 1307.00 | 0.0 | 0.000] | 0.0 | 0.0
| 1307.50 | 0.0 | 0.016] | 22.9 | 22.9
| 1308.00 | 0.0 | 0.046] | 66.1 | 66.1
| 1308.50 | 0.0 | 0.093] | 134...7 | 134.7
| 1309.00 | 0.0 | 0.161] | 233.2 | 233.2
| 1309.50 | 0.0 | 0.253] | 366.6 | 366.6
| 1310.00 | 0.0 | 0.372] | 539.5 | 539.5
| 1310.50 | 4.2 | 0.521] | 756.8 | 761.0
| 1311.00 | 5.9 | 0.705] | 1023.3 | 1029.2
| 1311.50 | T2 | 0.928]| | 1347.4 | 1354.6
| 1312.00 | 8.4 | 1.198] | 1738.5 | 1746.9
| 1312.50 | 9.3 | 1.535| | 2227.9 | 22372
| 1313.00 | 10.2 | 1.966]| | 2853.9 | 2864.1
I 3313:5G | 158 | 2.506]| I 3638.5 | 3654.3
| 1314.00 | 36.3 | 3.172] I 4604.9 | 4641.2
| 1314.50 | 62.7 | 3.956| | 5743.3 | 5806.0
[ 1315.00 | 85.4 | 4.848| | 7038.0 | #1234
| 1315.50 | 104.6 | 5.856| | 8501.7 | 8606.3
| 1316.00 | 114.8 | 6.990] | 101477 | 10262.5
| 1316.50 | 124.1 | 8.233] \ 11952.6 | 12076.7
| 1317.00 | 132.8 | 9.567] | 13889.1 | 14021.9
| 1317.50 | 140.9 | 10.971| | 15927.3 | 16068.2

Time increment (t) = 0.017 hrs.



POND-2 Version: 5.21 S/N:
EXECUTED: 09-08-2009 16:03:55

Pond File: 95030WPD. PND
Inflow Hydrograph: 95030W00.HYD
Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH

TIME \ INFLOW | | I1+12 |
(hrs) | (cfs) \ | (ctfs) |
-------- |- |-
0.000 | 0.00] [ o |
0.017 | 4. 1.3 | 4.1 |
0.033 | 8.26| | 12.4
0.050 | 12.38| | 20.6
0.067 | 16.51] | 28.9
0.083 | 20.64| | 372 |
0.100 | 24,17 I 45.4 |
0.117 | 28.90]| | 53.7 |
0.133 | 33.03] | 61.9 |
0.150 | 37::15] | 70.2 |
0.167 | 41.28| | 78.4 |
0.183 | 45.41| | 86.7 |
0.200 | 49.54| | 94.9 |
0.217 | 53.671 | 103.2 |
0.233 | 57... 719 | 111.5 |
0.250 | 61.92| | 119.7 |
0.267 | 66.05] | 128.0 |
0.283 | 70.181 | 136.2 |
0.300 | 74.31] | 144.5 |
0.317 | 78.44| | 152.8 |
05333 | 82.56]| | 161.0 |
0358 | 86.69| I 169.3 |
0.367 | 90.82| \ 177.5 |
0.383 | 94 .95 | 185.8 |
0.400 | 99.08] | 194.0 |
0.417 | 10320 | 202:3 |
0.433 | 103.20]| | 206.4 |
0.450 | 103.20] | 206.4 |
0.467 | 103.20] | 206.4 |
0.483 | 103.20] | 206.4 |
0.500 | 103.201 | 206.4 |
0517 | 103.20 | 206.4 |
0..533 | 103.20] | 206.4 |
0.550 | 103.20] | 206.4 |
0.567 | 103.20] | 206.4 |
0.583 | 103.20] | 206.4 |
0.600 | 103.20] | 206.4 |
0.017 | 99.08] | 202.3 |
0:633 | 94.95] | 194.0 |
0.650 | 90.82] | 185.8 |
0.667 | 86.69| | 177.5 |
0.683 | 82.56]| | 169.3 |
0.700 | 78.44| | 161.0 |
0.717 | 74.31| | 152.8 |
0.733 | 70.18]| | 144.5 |

Page 2

ROUTING COMPUTATIONS

28/t = 0O
(cfs)

25/t + O | OUTFLOW

|

| (cfs) | (cfs)

| - - poremmns
\ 0.0] 0.00
\ 4.1 0.00
\ 16.5]| 0.00
| 372 0.00
| 6.1 0.00
| 103.2] 0.00
| 148.6| 0.00
I 202.3] 0.00
| 264.2| 0.00
| 334.4]| 0.00
| 412.8| 0.00
| 499.5] 0.00
| 594.5]| 1.04
| 695.6| 2.96
| 801.1] 4.45
| 911.9] 5.16
| 1029.6] 5.90
| 1154.0] 6.40
| 1285 7] 6.92
| 1424.6] 7.41
| 1570.8] 7.86
| 1724 3| 8.33
\ 1885.2| 8.65
| 2053.6]| 8.96
I 2229.7| 9.29
| 2413.4| 89.55
| 2600.7| 9.82
|

|

|

|

|

|

|

I

|

| 4346.3]| 30.17
| 4488.2| 33.12
| 45616.0]| 35.78
|
|
|
|
|
I

ELEVATION|
(£t)

I
I
I
!
I
I
|
|
|
\
\
\
I
I
I
I
|
I
I
I
I
I
I
I
|
I
I
I
I
|
|
I
[
I
I
I
I
|
|
|
I
|
I
|
|



POND-2 Version: 5.21 S/N: Page 3

EXECUTED: 09-08-2009

Pond File:
Inflow Hydrograph:

16:03:55

95030WPD. PND
95030W00.HYD

Outflow Hydrograph: OUT .HYD

INFLOW HYDROGRAPH

TIME | INFLOW |
(hrs) | (cfs) |
———————— | ===
0.750 | 66.05]
0.767 | 61.92]
0.783 | 57.79]
0.800 | 53.67]
0.817 | 49,54
9.833 1] 4549
0.850 | 41.28]|
0.867 | 37«15
0.884 | 33.03]
0.900 | 28.90|
0.917 | 24.,717|
0.934 | 20.064|
0.950 | 1651
0.967 | 12.38]
0.984 | 8.26|
1.000 | 4,13
1.017 | 0.00]

ROUTING COMPUTATIONS

T1+12 | 28/t - O | 28/t + O | OUTFLOW |ELEVATION
(cfs) | (cfs) | (cfs) \ (cfs) | (ft)
————————— e e e e e
136.2 | 5058.4 | 5154.3| 47.93 | 1314.22
128.0 | 50859.1 | 5186.4]| 48.66 | 1314.23
119.7 | 5110.5 | 5208.8] 49.16 | 1314.24
144,35, (| 5123.0: | $221.9| 49.46 | 1314.25
103.2 | 5127.1 | 5226.2]| 49,56 | 1314.25
94..9 | 5123. 1. | 5222.0]| 49.46 | 1314.25
86.7 | 5111.4 | 5209.8| 49.19 | 1314.24
78.4 | 5092.4 | 5189.8| 48.74 | 1314.24
70.2 | 5066.3 | 5162.6]| 48.12 | 1314.22
61.9 | 5033.6 | 5128.2]| 47.34 | 1314.21
53.7 | 4994.4 | 5087.2| 46.41 | 1314.19
45.4 | 4949.2 | 5039.8] 45.34 | 1314.17
37.2 | 4898.1 | 4986.3| 44 .12 | 1314.15
28.9 | 4841.4 | 4927.0]| 42.78 | 1314.12
206 1 4779.4 | 4862.0]| 41.31 | 1314.09
12.4 | 4712.4 | 4791.8| 39.71 | 1314.06
4.1 | 4640.5 | 4716.5]| 38.01 | 1314.03



POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 09-08-2009 16:03:55

R R R S EEEEEEEE S S TS SUMMARY OE‘ ROUTING COD,IPUTATIONS EE R R R

Pond File: 95030WPD. PND
Inflow Hydrograph: 95030W00.HYD
Outflow Hydrograph: OUT .HYD
Starting Pond W.S. Elevation = 1307.00 ft

**xxx* gummary of Peak Outflow and Peak Elevation *****

Peak Inflow = 103.20 cfs
Peak Outflow = 49.56 cfs
Peak Elevation = 1314.25 ft

¥ xx*x Summary of Approximate Peak Storage *****

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 3.57 ac-ft

Il
(O8]
w
~
w
0

|

h
t

Total Storage in Pond
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.51
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.54

.56

.58

* X

POND-2 Version: 5.21 S/N: Page 5

Pond File: 95030WPD. PND
Inflow Hydrograph: 95030W00.HYD
Outflow Hydrograph: OUT .HYD

EXECUTED: 09-08-2009
Peak Inflow = 103.20 cfs 16:03:55
Peak Outflow = 49.56 cfs

Peak Elevation 1314.25 ft

Flow (cfs)
0 15 30 45 60 75 90 D5 120 135 150 165
------ el el et et sl E S e el e Bttt Bt B

_| X
| X =
4| % 3
| X *
_l X *
| X *
_I X *
| X %
_| X *
I b4 *
_I X *
| X *
_‘ X *
| X x
_i ® *
| x *
_I X *
| X *
_I bie *
| x *
_l X *
| X *
- ® *
| X *
_l X -
| X *
_I X *
i X *
_‘ X *
\ X ®
=1 X *
| X *
_| X *
| X *
_| X *
| x *
_I x *
|
TIME
(hrs)
File: OUT .HYD Qmax = 49. 6 cfs
File: 95030W00.HYD Qmax = 103.2 cfs
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Appendix C
Drainage Plan-Proposed Areas and Calculations
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Storm Sewer Summary Report

Page 1

Line Line 1D Flow Line Line invert | Invert | Line HGL HGL |Minor| HGL | Dns
No. rate size length | ELDn | ELUp | slope | down up loss Junct | line
(cfs) (in} (i) (ft) {ft) {%) (it) {ft) (ft) {ft) No.
1 Area 8 31.34 36 ¢ 165.0 | 1309.73| 1310.06 | 0.200 |[1311.51)1312.51| 0.00 |1312.51 | Eng
2 Area 7 29.00 Wc 54.0 1310.56| 1310.72 0.286 |1313.06% 1313.33% 0.00 |[1313.33| 1
3 Area 6 27.44 30 c 163.0 | 1310.82{ 1311.28 | 0.307 {1313.39% 1314.07% 0.00 | 1314.07| 2
4 Area 5 2412 0 c 162.0 | 1311.38| 1311.87 | 0.302 | 1314.18% 1314.74* 0.00 | 1314.74| 3
5 Area 4 21.47 30¢c 162.0 | 1311.97] 1312.46 | 0.302 |1314.82* 1315.27% 0.00 |[1315.27| 4
6 Area 2 18.19 24 ¢ 385.0 | 131296 1314.11| 0.299 | 1315.27* 1317.76% 0.00 [1317.76) 5
7 Area 1 3.78 18 ¢ 30.0 1314.65( 1314.80 | 0.500 | 1318.21% 1318.25% (.00 |1318.25! &
8 Area 3 12.06 24 ¢ 278.0 | 1314.21| 131550 | 0.464 [ 1318.05% 1318.84" 0.0OD |1318.84) &
9 Area 17 3712 3B c 352.0 [ 1313.26| 1313.96} 0.199 |1316.207 1317.20% 0.00 |1317.20| End
10 Area 16 5.11 JE 162.0 | 1315.71; 1317.00§ 0.798 |1317.36" 1318.37% 0.00 |1318.37| ©
11 Area 15 25.92 e 206.0 | 1314.46| 1315.08| 0.301 |[1317.20% 1318.29% 0.00 |1318.29| &
i2 Area 13 21.35 30 ¢ 354.0 [ 1315.18] 1316.24 | 0.299 | 1318.58% 1319.54% 0.00 |1319.54| 11
13 Area 12 3.40 15 ¢ 140.0 | 1317.00] 1318.00 0.714 | 1319.71% 1320.10% 0.00 |1320.10| 12
14 Area 11 10.83 24 ¢ 168.0 | 1316.74[ 1317.22 | 0.302 | 1319.657 1320.01% 0.00 |1320.01| 12
15 Area 10 4.33 15 ¢ 217.0 | 1319.13(1320.00 | 0.401 |[1320.24| 1321.11 | 0.00 [ 1321.11| 14
16 Area 9 3.66 18 © 77.0 1317.97( 1318.20 [ 0.289 | 1320.06% 1320.30% 0.00 |1320.30| 14
17 Area 14 1.87 15 ¢ 61.0 1318.00( 1318.20 [ 0.328 |1320.16% 1320.21% 0.00 {1320.21| 14

Project File: West Storm Sewer.stm

Number of lines: 17

Run Data: 08-04-2300

NOTES: c=cir; e =¢ellip; b=box; Retun period =10 Yrs. ; *Surcharged {HGL above crown).

Hydraflow Storm Sewers 2005



COOZ SIOMBG WIOKS MOYEIPAH

"SIA Q) = pousd wnisy 240 v (OL7L L + BB / §1°6G = Aususil| (SI1ON

B00Z-F0-60 @leq uny L1 s8] Jo Jaguinpy W3S JamMas WI0LS JSap [Bild Jo8loid

Pl B3IV [ 0Z°ECEL (09°CCEL | 91L°02EL | LZOZEL |00'GLEL |OZ'RLEL | £E°0 G| 251 | OLE| 191 ¥e oG 0g | G&0| Sz0| 06C | 8Z0O( 820| OL9| ¥ Lb
6 BV | OC°EZEL (0L VZEL [9O0ZEL [0€°02E) [ L6°LLEL |02'BLEL | GED L | B6CT | ESE| 99€ vi o's 05| 00| 08'0| 068G | G50| S6°CG| 04L] ¥ al
DL By | OZ'EZEL [O0'CZEL | VT OZEL | LLLEEL [SLGLEL | 00'0TEL | OFD G| BLE | B0V EEV| ¥4 GG| 0S| €50 650| 060G | S90| S90|0LlC| ¥ Gl
Li BaN | GZ'ZZEL | 0T'CEEL |S96LEL | LOOZEL [ PZALEL {22 LLEL | OE0 ¥c | SF'E | €FCL | €8°01 L'L a9 06| €51 | 0Z0| 086G | OLL| ¢C0|08SL) < ¥l
Cl BalY (GZ'ZZE1 |O0'CEEL | LLUBLEL | 0L OZEL [OD°ZLEL |0O'BLEL | LLO Gl | Ll | 9¥g| OFE A oG 08| oF0| 9r0| 06G | LS0| LSO|00FL Z) el
£1 B3V | 00°02E) | GT'cee) [8S'BLEL [PSBLEL |8L'GLEL [¥29LEL| 0£0 0g | GV | ¥¥ET | SE'LE| B9 89| 08§ LLE | ELL| 060 9FE| G2'L|0vse, LI ¢l
Sl E_JY (Q0'0ZEL | OO'0ZEL (0T LLEL (6T BLEL {OF PLEL |BO'GLEL | 0£0 0g ] OL'9 | 0G¢E | 266E| &9 At 05 9% | 6FL| 090G | 46'S, 6FC; 0902 & Ll
91 Baly {1 00°02EL 100°02E) |9E°LLEL |ZE°8IEL | LLGLEL [0QOTZLEL | 080 Sl oy | 8ls, WG| V1 0's 05| 690y 690 09°C | Gl'L| Si'l!029k & 01
L) Eaay 00'0 | 00°0ZC) |0Z°GLEL |02 ZLEL |9ZELEL [9B'ELEL | 020 9e | 9¥'9 | #L'6E | CLLE Ve [ 0oL 00| OL9y 08°0) 090 | €F'8| €E'L07ESE | puz 6
EEANY 1 19°GLEL |09'6LEL [ SO'BLEL |#RELEL | LEFLEL |OG'SLEL | 9F0 ¥ | v8°E | LWEL| BOCL ve | OpL| OFWL | S22 G22| 050 | 6FF| 6Ft | 08LZ 9 8
L BN [ LO'GLEL (19'8BLEL | LZ'BLEL |SZ'BLEL |GOFLEL [ORFLEL | 050 8L | ElZ? | e¥L| OLE Ly | 052 OS2 l6'0) 160 050 g8'L| 28’} | 00E 9 L
T BANY |SGBLEL | LOBLEL | LZ'GIEL |94 LLEL [9BZLEL | LL'PLEL | 020 ¥C | 84S | 9E'CL | 61°8L V| 26| 002 | EFP| L2} 050 | S88| vS¢| 0G8E S g
¥ BAIY [ GGBEEL (ST BIEL [TOPLEL | LE'GLEL [ LB LIEL |OFZLEL | DED 0L | Le'v (99°C8 | L¥iT| OF | €92 OLL | ¥PE'S| LBO| 0970 | Z80CL| 2TGL| 029 ¥ g
G EBIY 1 GL'BLEL [SG'BLEL (8L FLEL | WL VLEL (B LLEL [IR7LIEL | 080 0 | L6V (9922 2lve] OF | 042] 06 | £L09| E£L0| 090 |68 LL| TTL| 029 € 4
9ERNY 08 L1E) |SL'BLEL (BE'ELEL [ L0RLEL |ZB'0LEL [BTLIEL | 00 0 | 669°GC |6¥'Z2 | ¥P'L2| '€ | §4Z] 06| 86'6| 60| 090 | LLEL| 251 | Q'ES) 4 €
Lealy | Q@'L1e) |08°LLEL |Q0'ELEL |EEELEL [9S°QLEL [2LOLEL | OEO Qe | 6’5 [ ¢eE'eC | 008Z| 6€ | 082] 06 ¥ri| 9F0| 090 |88EL; LL0| OFS L 4
g ealy OO0 (08 LLEL | LG'LIEL [ LEZLEL [£L'60EL | Q0°QLEL | 020 9€ | LL'9 | €8'62 | PELE 8¢ | 292, 0G| L08| 290| 090 | TEPL| $O'L| OGOl | puld 3

) (w) W) (eT) ) () (o} | (i} | (spa)| (s30) | (sy0) 1 (aypun}| (uis) | (urw) (2) | (o@) | (0®) | (W)
aulT
un dn ug dn ug dn |ado|g | 2218 1sAg | J8|u] | |elol | 40U |e1oj | 19y o1 | auij
o | mop | {1 4802
ai sur ABIq Wiy / pusn A®]T TOH AS|H LA adid 1BA | ded | 210 | uiey 8L Hxealy | gouy | eaybuig | ueq | uonelg

\ ebed uoiejnge] Jamssg Wiol}g




S00Z 5/9MB5 WIOIS MOUBIPAH

PIPPE O UMOLY| S3TBOIPL| , :"SIA 0} = pouad wmay ‘z2°0v {0} L1 + 3WNISIU)) / 8466 = ANSUSIU| ! §10°0 = SANBA-N 1BIM| (S3LON
600Z-10-60 Seg uny L1 :sauy o Jaquiny WS lameg WIOYS 1sapn [alld Joafold
¥l 000 §6°L | ¥LO SS°Z ! ¥1'0 [ €10°0| 0S0°0| 08000 | 00'Z| BES| 00'Z| O0F| O0E| 009| 09 | HDMA| 000| 81| 000 LB7L i
¥l 000 LL'0L | 220 L4'0L | 220 | €40°0| 0600 080'0] 0O0€C Bes| o00'z| 00F| 00| 00Q| 09 |MDIA| Q00| 99'E| 000 99’ 9l
HO [ 00Q | ¥4 | FEO ¥LLL | P20 | 00000 | 0S0'0 | QS0'0| 00E| Bes| 00Z| 00| 00°Z| 0Q00D| 00 |HDMA| 0060| £€¥| 000 EEY 1%
#0 | 000 €19 [ 210 €49 [ 210 | 000D | 0S0'Q| 0S0'0| 00'Z| Bes| 00| o0F| O0Z| 000| 00 |HDMA| 000| FL| 00O0| ZFL vl
#O | 000 | BZOL | L2O 6201 | 420 | 000D | 0500 | 0500 Q02 Beg| o0'2z| GOv|{ 00°Z| 000 0O |MDMd| 000| ore| 000 oF'E £l
#O | 000 | 209Z | 090 209z | 090 | 0000 | OSO'Q| 0SO'0| Q0Z| Bes| ooz| GOFv| O0°Z| 00| 00 |HDMA| Q00| €£8| 00D £8'8 cl
HO | 000 | ZE%F | 90°L LE%F | 90°L | 0000 | 0S0°0 | OSSO0 | O0E Beg| ooz| oov| 002| 00OD| 00 | MDMG| 000|e0'bL| OOD| 9Ot bl
HO | 000 | 487TL | £20 L8721 | 120 | 0000 | 0500 | 0500 | 00EZ| Beg| Q0'z| GO¥| 00Z| 00OG| OO0 |Wo4a| 00C| Li'S| 000 Le 0l
4O | 000 | 29°2CL | 920 Z9'Ch | 9Z°0 | 0000 | 0500 0500 | 00Z| Beg, Qoz| 00F| o0z| 000! o0 |Wora| 000) @8v| ooC| 9gv 6
HO | 000 | ¥g'28 | 9zT'L ¥E'ZS | 92') | 000°Q| 0500 | 0600 | o%z| Bes| Q0g| 00%| 00Z; o0O| OO0 |HDIQ| 00'Qf QUZL| 0OC| 90T g
40 | 00%C L9 | 40 L9 | L0 [ 00O'Q| oS00 | 080’0 | o0'z| Bes| oo0| 00D| 00O| 0O9| 0O | @WND| 000| 9LE| 000Q| QL€ L
#O | 002 L8 | 860 1€'8 | LF0 | G000 | 0500 ) 0800 002 Bes| o0o0| 000| 00C| 00Q| 09 qin3| 000| ¥8'%| 000 R 9
#O | 000 | ¥ZTEL | 82D FTEL | 820 | 000'C| OS00| 040°0 | o00z| Bes| o0Z| 00F| O0Z: OOO| OO0 |Howa| o0Q| ZES| 00°G| 4€6 S
4O | 000 | 9124 | G20 9L'2L | G20 | 0000 | 0S00( 0S0'0| 00z| Bes| o0z| 00%| 002! QUO| OO |MOIO| 00| 29F%| 000 44 ¥
H0 | 00°0 | L2°€L | 620 | LL€) | 6270 | GDOD| 0S00| 0600 | 00z| Bes| o00z| 00F| 00T 000| OO0 |MOIQ| 00Qf SL°S| 00Q| LS £
#0O | 000 8F'6 | 6L°0 Br'6 | 6L°0 | 0000 05000 | 050°0| 00Z| Bes| o00Z| 00F| 00Z| 000| 00 | MDIQ| Q00| 8Z| 000 L8'e 4
HO | 000 | L2 | S20 L'l | 620 | 000Q{ 050°0| 080°0| 00Z| Beg| ooz| o0o¥| 002| 000| 00 | MDAl ooo| Eov| oon! zew L
(u1) () (w) (u) () | e | G | A | G | G | fubsy (W) | (u) (s0) | (s40) | (849) | (sp0)

oN | ideq | peauds |\yidag | peaudg |yidag u g me M og M 1 eale 1 M
au() adf) | dAg | des | Aures 11 Fo) ON
dig 11U Jsjing 181u| BjRID) PUQING | sung| B ful o = al ey aur

} sbed Jioday jojuj




5002 SIOMBS WICIS MOLBIBAH

WS IaMas WI0)S 1S (el 18loid "MOJ} ([N} UO PASE] S] UGRDES UL MOJ J0 Bui | | (Ju/un) 220 v {01 75) + alg 18Ul / 8168 = Ajsuaily 1S3LON
13 | 6¢7L LLGLEL | DOTALEL 00°0 | DO'O ¢ QOO
9.6 0¥ | 080 Sl 96°9LEL | GZ8LEL LE'S Q00| 000§ 00°C
gl ealy LS 9P| €90 SL| LOTL | 9ETLZLEL | LETQLEL [00'0CEL| 000 | 690 | Ob'ZL | SO0 | 00°G| 0004 000! OD'C | 0C9L | £LOQ| HDIA 6 oL
D | 0L'0 | 9gErEl | 98'ElEl Q00 ( 000 | 000
viez| 2| 0z'0 9e 9zalelL | 26°9LEL rANL> 000 | 000 | 00O
dLesny | ZEAE] 9F9| IS0 9t | 66°L | OZ'GLEL | OZ°LLEL |00°0ZEL | 00°0 | QL9 609 | AL°L | O0OL; 00O | Q00 [ OO0 | OZSE | €LO0 | HuQ | pul 6
A3 | 6¢°) | 1gviEL | 09SLEL 000 { 000 | Q00
l¥'SL ] 06% | 9¥ 0 124 12°0lLElL | 0SLLEL a0'gh 000 { Q00| 000
gealy ) o0'ZL| v8E| 820 bg | 640 S0'8LEL | #R'BLEL (09'6EEL | 000 G| LEg 1271 | 00FL] Q00| ODQ Y Q00| 08LAZ| €LO0| HDIQ 2 2
A0 | S0 | S9vLEL] 08FLEL 000 | 00O 000
gL 02¥% )| 050 8} SLalEL | gE9lEL a9l'c 00°0 | 000 | GO0
L Bany 9L'e| ELe| L' 2L | P00 | L2QLEL | SCELEL | LOBLEL | 000 160 | EL¥ | PE0 | 0OGCc| 000 | 00'Q | QOO QCE | €L00) gnd 9 L
HD | GLL | 9BTLEL | LLPLEL 000 | 00’0 | Q00
9eZL| €6¢| 0E0 ¥ ga'lel | LL'aiel 61’81 000 | 000 Q00
Teay | gl'gLl| B2G¢| S90 Vo | 6FC | 4T°GLEL | QLZLEL [ LOBLEL 000 | EFF{ LL'P | LL'L | ¥2GZ| 000 | OO0 | 000 | O'GBE | €LO'O| QUND G 9
WD | 8F°0 | L6°LLEL | 9FELEL 00’0 { 000 | 000
9522 | B9 | 020 0g LFPLEL | 98'FLEL FA YA 00 | 000 | 0OGC
FPEAIY | LFLE| LEF ) L2°0 02 | ¥F0 | 28'VLEL | LCSLEL [SSBLEL| 000 [ PEG| ZOv | €970 | ¥EQZ| 0000 | 000 | 000 | 02Ok | €100 | H2IQ 4 S
10 | 60 | 8C7LIEL | LFLLEL 00'¢ | GO0 | 0G0
9822 65F | 0E0 0g 88°CLEL | LEVEEL Zh've Q0| 000 | 000
Sealy | ZLye L6'F | G20 0€ § 9670 | 8L'PIEL | #LVLEL (GS8BLEL| Q00 | L0°9| 46C | Z50 | 8692| 000G ) 000 Q00 | G'Z9l | €100 | MOIg £ 4
A2 0 9F°0 | 28°0LEL | 8T LIEL oco'd | ODO | 000
6¥°¢C| 85F% | OE0 0E ZEELEL | BLELEL ¥¥iT 000 [ 00°0 | 00D
gealy | vF'L2 | 68°G| S¥0 0£ | 690 | GEELEL | LO0FLEL |SL'BLEL| O0G | 860 £6'C | B8P0 [ GGLZ| 000 | OO0 | 00D | O'ESL| €100 MuQ 4 €
1D ¢ 90 | 8%°0LEL | €2°0LEL 00’0 | 000 | 0070
ZEZC| SS¥ | 00 og 90 cleL | ZTELEL Q062 000 | 0004 000
lZealy [006g| LBS| 0G0 0e | 120 | QUELEL | EEELEL |{02LLEL| 000 | ¥P°L | 06'€ | L0 | T08E| DO | 000 | 00Q | OFS|ELOO| LT L [
I ] eg0 | gL'60EL | 90 0LEL 000 | 000 | 00°G
EB'BZ| TV | 020 oc ELZLEL | QOCEEL ¥eLE Q00 | 0G0 | 000
gedly [ peE'LE| LLal| 090 9 | 00°L | ISTLIEL | BSCLEL (O87ALEL| QOO | ZO'8| 88'E | 890 | 8L°8Z| 000 | 000 | 000 | 0'S9L | €100 | HDMQ | pul L
uopdussep aury | (sp) | (s} | (%) | (u) OB () (W (W | (sp) (dupury | (ugw) | (upw) (or} | {2} | (W)
YO | 1.0} | juswi
des) oA [edoig | ezig{ |jed umeQq dn [v] wnsg | -gng  |~alou)
[SHaMag WIolg 1SapA (ol HaAuL Jo As|g MO 10898 60 =£D
jejol ul g0 =22
sik g} :Asusnbaiy mold (ind | edig | uedg UMOID JO AB(T Mo} | U0 Z0 =19 anigs
e o v 1) o o snjeai jo | 8uil | oN
600Z-¥0-60 :@jeq emoay 1OH | osi™ TOH J0 A33 F | PRV | 2301 | USJu| | Slll] | dum] easy abeuleig ua -u adA| oL aury

| sbeg “_LOQ.QE LOQ-1d




CO0Z SIoMas WIOIS MOYBIPAK

WS IBMOS LLIOLS 158 (8|1 Joslold

"M [N} U0 pESE] S| UORDSS U MO} Jo SWIE (Il 220y (01711 + SWRISU|) / 8L'SS = AlsusiU| (STHLON

i3 020 ¢ 00°8LEL | 0Z'8LEL Q0°0 | 000 Q00
0L'e| LOg| EE0 Gl GE'BLEL | SYBICE Fach 000 | 000} 000
vl ey 8L 251 | 800 SL | S0°0 ; 2L°0ceL | LZ0ZEL |0G9°CZEL | Q0D | G20 | OFL | 490 06! Q00| 00Q; 000 019 | €100 HDIT ¥l Ll
N3 | €20 | 46°21E)L | 0Z'8LEL Q0’0 000 | Q00
£9'E| 88'C] 0£0 gl cTe6lEl | SrElEL a9'c 000 | 000 | QOO0
6 ealy 99’ | 66¢%| ¢80 S| §2°0 | 90°0ZEL | 0g0geEL |OLLEEL | QOO | 050 | OFL | £EFO g0'g| 000 | 00Q | QOO 0'LL| €100 | HodQ ¥l 9l
13 | 48°0 | €L'6lEL | 00'0ZEL 000 o0°d | €00
60| £EE| OFC Sl 8€°0€EL | GZlegtl £EE'Y 000 | 000 | 000
0l ealy EEr| 9i¢| OF O Gl | 1801 202l LLTLEEL (Q0EZEL | 000 | 650 | OFL | 201 G0'S | Q00| 00°C | 000 | OLLZ | €L00 | HDLd ¥l Si
40 | 8F0 | PLOLEL | EZLLEL 0’0 | 00°G | Q00
S¥'cl| 96°E| 0L0 ¥e vL'QLEL | CTGLEL €801 00| 000G | 000
LLESIY | €8°0L| SFE| E2D F& | SE'0 | S96LEL | LO'OCEL |0Z'EZEL | Q0’0 | €51 | BOL | 820 209 | O0P0 | 00°Q | QOO | 0'6Sk | £LO0 | HDIQ zi ¥l
47 | 00°L | QO'LLEL | GO'RLEL 00°0 | 000 | 000
9¥r's| S¥P| LLD [+ 8 sZglel | GZ'eiel ar'e 00’0 | 000 | 000
Zl eary or'e| LL£Z2) 820 Sl | BE'O | LLELEL| QLOZEL [00EEEL| 000 oF 0| OF'i | ¥8O 00S1 Q00| OO0 | OO'Q | OOFL| €ELOO| HDIA Zl el
N3 80°L | 8LSIEL Y vZOLEl 00| OO0 | OGO
¥eZ | LSt | 0£°0 0g 89°LLEL | PLGLEL ce'le 000 | GO0} D00
glLean | oe'Lle | Se'v | L20 0c | 96°0 | BS'BLEL! PSBIEL [GEC2EL| 00D LL'E| 989 | OFL L8'9] 00°C | 000 | 000 {Q¥5E| €LO0 | HDIT bl 43
4D | 290 | IFPLEL . 8O0GLEL 000§ Q00| 000
0522 | 8S'v ! 0e'0 0g 969LEL | BGLLEL Z6°62 000} 000 | 000
SLealy | 26'62| 01'9| €90 0e | OL'L | 02°21EL | 62°8LEL {O00ZEL | 000 1% | 6F9 | 090 0Z'8f 000} QDO | 000 | 09021 £€L0°0 | HUDIC 6 L
uopdussasp sur | (spa} | (s (%) | (uw)| () ) () () | (s} {ayparp {urw) | {upw) (=) | (0B} | (W)
V3| 1230} | juawd
desn A |eado|g | ezI1s | 4 umoq dn o) wng | -gng |-a2uou
18MBE LIS JSapy tfoid HaALY JO A3 Mol 1088 60 =£€D
g0l ue §0 =22
s1f gL :Aouenbaiy MOl iIng adid | uedg UMOIZ) 10 AB|T MOl | Duoea 20 =10 anas
ABj@ [v] v ] jo j0 anjea jo aunrn ON
6002-¥0-60 -=jeq [enjoy TOH | @Sty TOH 10 AR L PPY | i210L | U2ju| | SWUIE | awl] eary sbeuesq ue7 -u adA) oL | auf

2 abeg

Mmodey 100-14




5002 SJamag LUCIS MOYBIRAM

‘pawnsse yidap [BWION , SSJON

600Z-40-60 :218Q UNy 1S9 30 Jequiny UNS'IOMBS LLIOIS 1SapA 1914 10800

000 | 000 LSOO | £80°0 | £80°0G20TE) | #00| Z5L| €CL| STV |LE0CEL|OEBIEL| 019 ¥BO'Q | 0E02ZEL | w00 2S'L| €20 | S2°h|9L02ZEL |00'BLEL] 28} Gl Ll
000 | Q00| 8FPC0| Z2L°0 | 2280 |bP02el| ¥L'O| 668¢| €21 | GZ'LIO0E0ZEL |OZ'GLEL | O'22|T2E0(0Z'0EEL| PL'O| 66°Z| €20 | S2°L|90°02EL |Z6'L1EL | 99¢€ =1 9l
000§ 000|080 LOFPO| LOPO|EELEZEL| Z20| 94| SLL| L'} | LI LEEL | 000ZEL LT LOP0 | or'0ech | 220 QL€ SLTL <L | PE20ZEL I EVELEL | €2 Sl Gl
00°0 | 000 (<99€°0| 622G | 6220|0202 | 8L'O| SFE| ¥LE| 00C|LOOZEL |2TLLEL 6S)L | 6220 |ER'6LEL| 810 S¥EL Fl'e| O00€|GO6LEL {VLOLEL | €8°0L Ve ¥l
000 | 000 (8BE0| L4270 L4270 |22°02EL| 2L0| LL'2] €24 | ST L{0L0ZEL |0DOBLEL OpL | LLZ'0 | eRBleEl | ZL0| ALZ| €2 | G2 | ML BLEL|0O°LLEL | OFE Si €l
GO0 | 000|6S60) L220| LLEO|EBELEL| 620| SE¥| LBY| D52 |¥S6LEL | PEBLEL PGE | LLT'0 | 28°8BLEL | 620 GEv| &% | 052 |BGSLCL|BLGIEL | SELE og ¢l
000 | Q00| 460°) ) 2e50| 2ESO|[4BBLEL| 8S'0| QLS| L6F| 0DSZ|6ZBLEL|BUGLEL 902 | EES'Q | LL°2LEL | 8BS0 CGL'®| 6% | 092 |0TLLEL 9P VIEL | 2662 0] LI
00°0 | 000 | ¥LO'L | 92901 929°0 [P9'8LEL | 20| 9L¥| €81 | SZL|ZEBLEL |00 ZLEL 29l | 929°0 |€9°LLEL | ZZ°0| 9P| ECL| SZL|9ELLEL | LLGLEL| LL'G Sl oL
000 | 000 60%) | 620 OLE0|EQLLEL| EV0| SZTG| L0L| DOE|0ZLLEL |96°ELEL CGE | B¥S'0|TLOLEL | 60} 1B°L| P8V | 6L |OTGLEL |9TELEL | ELLE g€ 6
000 | 000! 06L0| #82'0 ¥8T0|L0GLEL| €20 PR'E| ¥L'E| O0Z|PE8LEL |0SGIEL 8lZ | v8C0|8T'8lel | €20 | ¥8°E€| ¥L'E| 00C|SOBLEL [LZFIEL | BOCL ve 8
00°0 | 000 BEO'O| BCI'O| 8210 |ECBIEL | £0°0| €VE| £2L| O%i|szalellogpler] oo0g|ezio|gzsiel| 200| €1z| 2t osilizsier |sovielr | or€ 8l L
000 | 00°0| 06FZ| LP90| P90 |BZBLEL| 250 646! PL'E| QUZ|OLLLEL | LIVFLEL S8C | LP20 |6LGIEL | 2970 B2°G| vLE| 002 |.LZGIEL |96ZLEL | 6L'BL ¥z 9
00°G | 00'Q| ¥PP'O| PLZ0 | P40 |95GLEL | 0E0| LEFV | LB¥%| 0GT|LZTSLEL|SHTLEL COlL | PLZ'O|CLSIEL | QEQ| LEV| LBF| 0S¢ |ZBVLEL |L67LLEL | LP'LE 0e g
000 | 000|095°0|9PE0| OYEQ|CL'SLEL| BE'0Q| LBF| L6V ! OSZ|vIPIEL| LT LIEL €Ol | S¥E0|99°FiCL | 8E'Q| 8P| 6P| 0S¢C|8L'vEEL |BELLEL | ZLPC oe v
000 | 00°0|S89°0| 8PP0 | BPFO|9GVLEL | 6FQ| 65°G| LEF| 05Z|L0FLEL{BZLLEL ESL | BPPO [ LBELEL ! 6F0| BS'S| 67| 05T |6EELEL |ZBOLEL | vbLE 0g £
000 | DO0| 042'0| 0050 | 0050 (LB'ELEL| ¥6°0| LE'S| L8| 0GZ|ECCLEL|SLOLEL| OFS| 00S0|09ELEL | +S0| LE'S| 167 | 062 90°CLEL | 95°0LEL | 00'6E oe [4

000 | OU'O|8B50|2IE0|2CC0|EEIEL| OFQ L0G! 819 SPE|LSZLEL | BOOLEL S9L | 2080 | ieglel | 0801 Gl 8E¥| 8Ll [ESLLEL [ELB0EL | PELE 9t b

) 1) ) | (%) (%} an ) | (s | (wbs)| (8 ¢T) ) () (%) () ) | (snp) j (ubs} | () (1) ) {sy0) | (w1}
sS0| 18 A9)a pesy Agle Aala Agja@ | peal Adja LEIE]
ABauz | eay | s | 93 PA | 1eA | ®ary |pidag | JOH el is 193 BA | 18A | eauy |wideg | 19H | Meau;

S80| Haocd

woun !t ar ¥o8y) weaJsdn ua WEaSUMO(] O azZIg | auly

| oBed suonejnduwon aur] apels) olnelpAH




GO0Z SIBMBS ULOIS MOLRIPAH

600¢-1r0-60

g S8Ul'} "ON

JamMag Wio)g jseq

ftenG

ﬂ

M3IA Ue|d MmojjelpAl




G00Z SIaMas WIDIS MOLeIpiH

600Z-70-60 :leQ g S8l JO Jegquiny 1BMIS WHOIS 15E
Oz ealy |Sz'geel | 000 €100 1D SiL [oF'8Lel 050 |ge'8LLl orl 0970 09 coo aing e a'oe § 9
Lz ealy | GTZEEL a0 EL0°0 12 ¥C¢ |0G°LLEL 0£'0 (8CG°LiEL 081 090 Fre Q00 amng 20 0'6ElL 3 S
£g BalY | £6'ETCL 000 €100 a1 SL |si'ozel LL0 |BLBLEL 0s 0670 LE'0 00 U9.g 801 oveL 4 ¥
g eaNY | DG'EZEL 000 €100 a0 gl | 9L'0gEl 06°0 |8L'BILEL 0’5 0670 el 000 HOIG €0 0'g6L 4 £
pZedry |e6'¢gel | 000 £1L0°0 i v | 69'8LEL 08'0 |80°LLEL o's 06°0 €0l 000 | H2uQ 6'68- | 0102 L g
aloyuen 0oc| 000 £L0°0 49 DE | 8E'9LEL 0Z'0 |08'slel 0o 000 Qoo 000 HIA L'Zé- | 0'gEe pu3 b
) (1) (u) {u) () (%) () | {unw) (0) (o) (s12) (Bap) () "ON
Funy | paoo anjea adAy ezls dn = adois udg 13 auwn 4o eale [9) adfy | a|Bue | yyBusy aul|
pajup | ssopp N aunr aunry HoAu| aulq | peaul WU | gouny | Buig | umouy | ounp Bed sulq | Asug
dl e ejeq (eatshyd Bjeq Mmolg JuaLuBy m:w__”__

L obeg Joday AiojusAuj Jomag Wio1g




Storm Sewer Summary Report

Page 1

Line Line ID Flow Line Line Invert | Invert | Line HGL HGL Minor{ HGL Dns

No. rate size fength { ELDn | EL Up | slope | down up loss Junct | line
(cfs) (in) (ft) (tt) {ft) (%) {ft) (ft) {ft) (ft) No.

1 Manhole 28.75 30 ¢ 338.0 | 1316.90( 1316.58 | 0.201 |1318.24% 1319.827 0.00 | 131¢.82| End

2 Area 24 16.81 24 ¢ 201.0 | 1317.08| 1318.69| 0.801 |1310.91% 1321.02% 0.00 |1321.02]| 1

3 Area 22 8.79 18 ¢ 195.0 | 1319.19] 1320.16 | 0.497 | 1321.08% 1322.44% 0.00 |1322.44 | 2

4 Area 23 2.07 15 ¢ 124.0 | 1319.19] 132015 | 0.774 | 1321.42% 1321.54% 0.00 | 132154 | 2

] Area 21 17.49 24 ¢ 139.0 | 1317.08| 1317.50 | 0.302 |1319.87% 1320.70% 0.00 |1320.70( 1

<] Area 20 8.38 15 ¢ 30.0 1318.25| 1318.40 | 0.500 {1320.70* 1321.21* 0.00 [1321.21| &

East Storm Sewer

Number of lines: 6

Run Date: 09-04-2009

NOTES: c=cir; e = ellip; b= box; -Return pericd = 10 Yrs. ; *Surcharged (HGL above crown).

Hydraflow Storm Sewers 2005
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P 0l
142" Rebar with
H-F703381. 441

P #1102
1/2" Rebar with
H-1703995.172

cP 2103
1/2" Retiar with
N—I704408.179

P 2104
127 Rebar with
N-1704785.673

cP 105
1,/2" Rebor with
N—1705070.312

P #106
142" Rebar with
N-1705124.058

P §107
1/27 Rebar with
N—1704100.362

CP #1108
172" Rebor with
N-F703765.837

cP 4109
1/2° Rebar with
H-7703279.864

[l ]
" Rebor with
N-T703250.654

cP A
1/2° Rebar with
N-I703464.570

cP gz
1/2° Rebar with
H-17D3918.753

2 21
1/2° Rebor with
H—1704040.990

P A4
1/2" Rebar with
N-1704169.093

or 2115
" Rebar wilh CFS Coairel Cop
NI1764454421 B 1657160817 Elov—i327.81

cP J116
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Appendix B
Existing Drainage Areas and Calculations
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HEARTLAND PREFAREDNESS CENTLER
An Addition to Wichita, Sedgwick County, Kansas

Slate of Konsos)
Sedgwick County)

We, Ruggles & Bohm, P.A, Land Surveyors in gfaresoid cownly ond stale,
do hereby cerlily thal, under lhe supervision of lhe undersigned, we hove
surveyed ond plolted HEARTLAND PREPAREONESS CENTER', an Addition
fo Hichita, Sedgwick County, Konsas, and thal Me accompanying plal is o
frue ond correct exhibil of the praperly surveyed, described o5 folfows:

Thal part of the NWI/4 of Section 3, Township 27 South, ond thel port of
the SW1/4 of Seclion 34, Township 76 South, afl in Ronge 1 Fost of the 5tk
PM, Sedgwick Counly, Kansos, described as lollows: Beginning af the
inlersection of lhe easl line of 1-135 highway right— of-way, os condemned
in Condampolion Losa C—7212—63 ond he norlherdy fing of a porcel
described af Book 433 Poge 637 thence N5205J2°F olong soid northerly
line, 707.85 leat: lhence N627532°C along soid northerly fine, J29.02 feel
fo ils infersection with the norlh lne of soid NWI/4 of Seclion 3 thence
NE275J2'E along said northerdy line, 23207 leel: thence N6G4632°C along
said northerly line, 88818 leal: thence SO04S0F'F, J96.83 feet lo the
niorth line of said NWI/4 of Section 3 Thence SO04509'E, 396.90 feel:
thence S74051TW 50384 feet lo the PC. of o curve fo the leff hoving o
rodius of S00.00 feet and o cenlrof angle of J832°637 thence olong soid
curve a dislonce of 40367 feet to the P.T. of soid curve, being on lhe
westerly line of the Wichita ond Valfey Cenfer Eost Bronch Inferceplion Conot
Moin Drof right-of-woy described in Condemnation Cose A—-20430% thence
5352758 along soid fins, 175435 feel; thence SIIHIIW 14128 feol
to a@ point on lhe east line of said highway righl—of-way; thence
NODZF2BY olong said east e, 18691 feel lo ils nferseclion with the
aorth line of the 51/2 of the NWI/4 of said Seclion 3 thence NOITTH'40W
olong said cast line, 660.38 leel fo ils mlersection with the north line of
Ihe 5172 of the NWI/¥ of soid Section 3 thence NOOZ928°W ofong said
east hine, 85710 feat to e point of beginning.
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Know ol men by these presenls thol we, the undersigned have caused
the fond described @ the surveyor’s cerlificote lo be platled inlo o Lot
and a Block, fo be known as HEARTLAND FREPAREDNESS CENTER', on
Addition fo Wchite, Sedgwick Counly, Konsas. The Droinage Egsement is
hereby grenled to the public as indicaled lor droinage purposes. The
Mainienonce Access Easernent is hereby gronled fo he public for
muinlenonce access only lo the Wchita ond Volley Center Eost Bronch
Interception Conal. The Conlingen! Fublic Access Lasement is herehy
gronled lo the public with the conlingency thot the properly owner may
b enjoy fll use of the casement unlil such time os the Cify of Wichila

‘s initiotes consiruction of o bicyele or pedesirion poth wilhin the eoserment.
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This piat of "HEARTLAND PREPAREDNESS CENTER', an Addition fo Wichita,
Sedgwick County, Konses, hos been submiited to and approved by the
Wichito—Sedgwick Counly Matrapolitan Area Flonning Commission, #ichila,
Konsas., Dated this day of , 2008

Wichito-Sedgwick Caualy Matrapoliton Area Planning Comiission

Chaimen

Darreil Downing

Secretory

John L Schlegs!

This plot approved ond il dedicalions shown hsreon accepled by the
Cily Council of the City of Wichita, Konsos, this . doy of

2003,
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Mapor

Car! Brewer
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Reviswed in gccordonce with K.S.A. 58-2005 on (his day of
, 2008,

Depuly County Surveyor
Sedgwick Counly Konsos

Iricia L. Robello, 1S #1246

Enlered on lronsfer record Ihis. day of. . 2008,

County Clerk
Kelly 8. Arnold

Slole of Konses)
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the Register of Deeds, this___day of , 2008 of
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Appendix A
USGS Map Site Location, Copy of Plat & Orthophoto
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Soil Map—Sedgwick County, Kansas
(Wichita Readiness Center Site)
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Soil Map—Sedgwick County, Kansas

Wichita Readiness Center Site

Map Unit Legend

Sedgwick County, Kansas (KS173)

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

5967 Tabler silty clay loam, 0 to 1 percent 7.8 11.9%

6244 Elandco silt loam, rarely flooded 54.4 83.5%

6252 Urban land-Elandco complex, 0 to 1 3.0 4.6%

percent slopes

Totals for Area of Interest 65.2 100.0%
USDA  Natural Resources Web Soil Survey 8/31/2009
Conservation Service National Cooperative Soil Survey Page 3 of 3



Appendix |
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e e Public Works, Engineering Division
WICHITA Final Drainage Plan Submittal Checklist

Adopted: February 23, 2007

Reviewer: Date:

Subdivision Name: Location:

Total Land Area Of Ownership: Acres
Type: Residential Commercial Industrial Recreation Municipal Other
Applicant: Contact: Phone #:

Engineer: Contact: Phone #

Please check the appropriate box: | = Included; NA = Non-Applicable; R= Required prior to development
(If “NA” is checked, an explanation must be entered)

Applicant

Engr

Tab 1. Project Narrative | NA Explanation / Location in Plan |

NA

A. Site Location Map, using USGS Map

B. Discussion of development, existing conditions, and
proposed impacts on stormwater, wetland, riparian,
and flood plain

C. Discussion of offsite conditions

D. Summary of runoff calculations (pre/post
development) No increase in peak discharge for all
storm series

E. Narrative description of the type and function of the
permanent best management practices that are
incorporated into the site design

F. Copy of the plat

G. Preliminary grading plan (The final grading plan
shall be sealed, signed and dated prior to Engineering
receiving the final sanitary sewer plans. One plan
sheet and PDF shall be submitted to the Subdivision
Engineer.)

H. Professional Engineer seal, signature and date on
cover of report

I. CD of drainage plan in PDF format (one file) and one
paper copy bound with this checklist included behind
the cover

Applicant

Engr

Tab 2. Existing Conditions Runoff Calculations | NA Explanation / Location in Plan |

NA

A. Copy of applicable orthophoto showing proposed
project boundaries (preferable in color)

B. Runoff Method (Rational, Hydrograph Method, or
other approved methods by Engineering)

C. Existing topography (no greater than 2-foot
contours, 1-foot recommend)

D. Total Site Area and Total Impervious Area (acres)

E. Benchmarks used for site control

F. Streams, creeks, and waterway labeled

G. Predominant soils from USDA soil surveys, and/or
on site soil borings

H. Location and boundaries of natural features such
as wetlands, lakes, and ponds with the normal water
elevation noted

I. Location of existing roads, buildings, parking lots
and other impervious areas.

Page 1 0of 3 Consulting Engineer Initials
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Final Drainage Plan Submittal Checklist
Adopted: February 23, 2007

J. Location of existing utilities (e.g., water, sewer, gas,
electric) and easements

K. Location of existing conveyance systems such as
storm drains, inlets, catch basins, channels, swales,
and areas of overland flow

L. Flow paths

M. Location and dimensions of existing channels,
bridges or culvert crossings

N. Existing conditions hydrologic analysis for runoff
rates, volumes and velocities showing methodologies
used and supporting calculations (2, 5, 10, 25 & 100
year, 24-hour storm events) or Critical Duration

0. Assumed pre-developed runoff curve numbers

P. Existing time of concentrations used in calculations

Q. Evaluate immediate downstream drainage capacity,
not to exceed more than 0.25 miles downstream of
site

R. Existing structural elevations (e.g., invert of pipes,
manholes, etc.)

S. Cross-section data for open channels

T. Ground water elevations, if applicable

Applicant

Engr

Tab 3. Post-Development Hydrologic Analysis

NA

Explanation / Location in Plan

A. Proposed (post-development) conditions hydrologic
and hydraulic analysis for runoff rates, volumes, HGL,
and velocities showing the methodologies used and
supporting calculations for all applicable design storms
(2, 5,10, 25 & 100 year, 24-hour storm events)

B. Proposed time of concentrations used in
calculations

C. Assumed post-developed runoff curve numbers

D. Proposed contours for detention facilities (to equal
area used in outlet rating curves)

E. Preliminary sizing calculations for stormwater
controls including contributing drainage area, storage,
and outlet configuration

F. Stage-storage-discharge or outlet rating curves and
inflow and outflow hydrographs for storage facilities

G. Final analysis of potential upstream/downstream
impact/effects of project, where necessary

H. Existing and proposed structural elevations (e.g.,
invert of pipes, manholes, etc.)

|. Design water surface elevations and normal pool
elevation for ponds.

J. Typical detail for outlet structures, embankments,
spillways, grade control structures, conveyance
channels, efc. To include height, width, elevation,
and/or diameter.

K. Proposed limits of clearing and grading

L. Location of existing and proposed roads, buildings,
parking lots and other impervious areas.

M. Location of existing and proposed utilities (e.g.,
water, sewer) and easements

N. Location of existing and proposed conveyance
systems such as storm drains, inlets, catch basins,
channels, swales, and areas of overland flow

O. Preliminary location and dimensions of proposed
channel modifications, such as bridge or culvert
crossings

Page 2 of 3
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Final Drainage Plan Submittal Checklist
Adopted: February 23, 2007

P. Preliminary selection and location of stormwater
controls

Q. Emergency overflow structure’s flow path

R. Detention facility provides one-foot of freeboard
above the HWL and emergency outfall shown (top of
berm elevation shown)

S. The 100-year 24-hour HWL delineated on the plan
for detention pond

T. Lowest opening elevations table on the plat for
structures located adjacent to channels or ponds

U. Stormwater Management Facilities located within a
Reserve

V. Maintenance responsibility of stormwater
management facility shall be specified in the platters
text. (e.g. HOA, Lot Owners Association, or lot)

W. Off-site drainage easements or agreements
required, where necessary

Applicant

Engr

Tab 4. Floodplain Submittal

NA

Explanation / Location in Plan

A. Provide source of flood profile

B. Nearest base flood elevations

C. Delineation of pre-developed regulatory
floodplain/floodway limits

D. Delineation of post-developed regulatory floodplain
and floodway limits

E. Floodplain boundary determination per elevation
(project limits shown)

F. Provide source of floodway data table and
discharges

G. Provide all hydrologic and hydraulic study
information for site-specific floodplain studies,
unnumbered Zone A area elevation determinations
and flood plain map revisions or required permits

H. Provide regulatory floodway and four natural profile
models (10,50,100, and 500-yr) for existing and future
watershed conditions

I. Location of floodplain/floodway limits and
relationship of site to upstream/downstream properties
(floodplain limits to be per elevation and scaled
location)

J. Flood plains and floodways located within a
Reserve, where necessary

Applicant

Engr

Tab 5. Federal, State and Local Permits (to be
provided prior to construction unless otherwise
specified)

IIR

NA

Explanation / Location in Plan

IR | NA

A. US Army Corps of Engineers - Regulatory program
permits (404 water quality certification)

B. Kansas Department of Agriculture - Division of
Water Resources Permits (Stream Obstruction,
Channel Change, Flood Plain Fill, Levee, Water
Appropriations, Dam safety permit, etc.)

C. Federal Emergency Management Agency (FEMA)
Letter of Map Changes (LOMA, LOMR, LOMR-,
CLOMR, etc.) Shall be included and approved when
project modifies the limits of the floodway.

D. Kansas Department of Transportation

E. Sedgwick County Right-of-way Permit

Page 3 of 3
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Tlerracon

April 17, 2009

Mr. Keith Blackburn, AIA, Vice President
HTK Architects, PA

2900 MacVicar Avenue

Topeka, KS 66615

Telephone:  705.266.5373
E-mail: rk6@htkarchitects.net

Re:  Preliminary Jurisdictional Determination
Armed Forces Readiness Center and Field Maintenance Shop
Near K-96 and |-135
Wichita, Sedgwick County, Kansas
Terracon Project No. 01097041

Dear Mr. Blackburn,

Terracon Consultants, Inc. (Terracon) has completed a Preliminary Jurisdictional
Determination (PJD) for the above-referenced site. The PJD was performed in accordance
with Terracon's Agreement for Services No. E0109066 dated March 13, 2009. The attached
report details our observations and presents a summary opinion regarding the presence or
absence of jurisdictional waters on the site, however, the final jurisdictional determination
must be made by the U.S. Army Corps of Engineers (USACE).

Based on a review of readily available information and site reconnaissance, approximately
0.01 acres of wetlands are located on the site. Due to the relatively small size of the
wetlands, wetland impacts to be sustained by develocpment of the site do not appear to be
jurisdictional or significant. Mitigation for the impacts to the potential wetlands on the site
will likely not be required.

Due to an apparent significant nexus with jurisdictional waters of the US, the drainage ditch
onsite appears to be jurisdictional. Based on information provided by the client,
development of the site is likely to result in impacts to approximately 670 linear feet of the
drainage ditch on the site. Permitting and mitigation may be required by the USACE for
impacts to the drainage ditch. Terracon will submit a copy of this PJD report to the USACE
for their review and determination of possible permitting requirements.

Terracon Consultants, Inc 1815 South Eisenhower Wichita, Kansas 67209
P {3161 262 0171 F [316] 262 6997 terracon.com

-~ Geotechnical A B Enuirbmﬁental L I Cunstructi_ol-_l- M_é_terials_ "_Z_I fécilifies_



Armed Forces Readiness Center and Field Maintenance Shop Terracon
Terracon Project No. 01097041
April 17, 2009

We appreciate the opportunity to perform this PJD for you. Please contact us if you have
questions regarding this information or if we can provide any other services.

Sincerely,
Terracon Consultants, Inc.

YD s
Il e ZPonpg

Patrick C. Yafnnik James |. Van Blaricon
Field Environmental Scientist Senior Staff Environmental Scientist

n:\projects\2008\01097041\finalreports\pjd_01097041.doc
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PRELIMINARY JURISDICTIONAL DETERMINATION

ARMED FORCES READINESS CENTER AND FIELD MAINTENANCE SHOP
NEAR K-96 AND 1-135
WICHITA, SEDGWICK COUNTY, KANSAS

Project No. 01097041
April 17, 2009

1.0 INTRODUCTION

Terracon Consultants, Inc. (Terracon) has completed a Preliminary Jurisdictional
Determination (PJD) for the proposed Armed Forces Readiness Center (AFRC) and Field
Maintenance Shop (FMS) on approximately 45 acres of City of Wichita owned land (site)
near K-96 and [-135 in Wichita, Kansas. The purpose of the PJD is to determine if
jurisdictional waters of the US, as defined by the US Army Corps of Engineers (USACE),
exist at the site and to determine if impacts to jurisdictional waters of the US (if present) are
likely to be sustained due to site development. If impacts are to occur, permitting and or
mitigation may be required by the USACE. The results of the PJD are presented in this
report.

114 Site Location

The site is located in portions of the NW/4 of Section 3, Township 27 South, Range 1 East,
and the SE/4 of the SW/4 of Section 34, Township 26 South, Range 1 East, near K-96 and
1-135 in Wichita, Sedgwick County, Kansas. The approximate site location is presented on
Figure 1 (Topographic Map), which is a copy of a portion of the Wichita East, Kansas U.S.
Geological Survey (USGS) 7.5-Minute Quadrangle. A Site Diagram showing the site on a
2006 aerial photograph is included as Figure 2. Approximate locations of sample plots and
other site features are included in Figure 2. Photographs of the site taken at the time of the
site reconnaissance are included in Appendix A.

2.0 GENERAL INFORMATION

21 Regulatory Overview
Under Section 404 of the Clean Water Act, the USACE has authority to regulate the
discharge of dredged and fill material into waters of the U.S. Jurisdictional waters of the

U.S. include traditional navigable waters and their non-navigable tributaries that typically
flow year-round or have flow at least seasonally (e.g., typically three months).



Armed Forces Readiness Center and Field Maintenance Shop Werracon
Terracon Project No. 01097041
April 17, 2009

Wetlands, which are special aquatic sites, are jurisdictional under Section 404 as a subset
of waters of the U.S. Wetlands as defined by the Environmental Protection Agency (EPA)
and the USACE, in the Corps of Engineers Wetlands Delineation Manual (Environmental
Laboratory 1987) (1987 Manual), are “those areas that are inundated or saturated by
surface or groundwater at a frequency and duration to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in saturated
soil conditions.” The USACE will assert jurisdiction over wetlands adjacent to navigable
waters and wetlands that directly abut their non-navigable tributaries.

Based on their “significant nexus” with traditional navigable waters, the USACE will decide
jurisdiction over non-navigable ftributaries that are not relatively permanent, wetlands
adjacent to these tributaries, and wetlands adjacent to, but do not directly abut a relatively
permanent non-navigable tributary. A “significant nexus” is based on the flow characteristics
and functions of the tributary and the functions of wetlands adjacent to the tributary to
determine if they significantly affect the chemical, physical, and biological integrity of
downstream traditional navigable waters.

On April 14, 2008, the USACE, Kansas City District, issued a public notice which stated that,
a one year trial implementation of the Great Plains Interim Regional Supplement (GPIRS) to
the 1987 Wetland Delineation Manual is required for wetland determinations/delineations.
The procedures in GPIRS were utilized in this PJD.

For wetland identification three criteria must be met, specifically:

e  Wetland hydrology: Areas exhibiting surface or near-surface saturation or
inundation at some point in time (greater than 12.5 percent of growing season
which was defined by number of frost-free days, 1987 Manual) during an average
rainfall year and specific indicators defined by the 2008 GPIRS;

*  Hydrophytic vegetation: Frequency of occurrence of wetland indicator plants (plant
life growing in water, soil, or substrate that is periodically deficient in oxygen as a
result of excessive water content); and

e  Hydric soils: Landscape positions identified by saturation, flooding, or ponding
long enough during the growing season (generally seven or more days) which
develop characteristic color changes in the upper part of the soil as a result of
anaerobic conditions and specific characteristics defined by the 2008 GPIRS.
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2.2 PJD Work Scope
The PJD work scope conducted by Terracon included the following tasks:

s A historical review of topographic maps, aerial photos, National Wetland Inventory
(NWI) maps and the Sedgwick County Soil Survey (1979) was conducted.

e Terracon personnel experienced in wetland hydrology, hydric soils and
hydrophytic vegetation identification conducted a field reconnaissance of the site
identified by the client.

e  The approximate location and estimated size of potential jurisdictional waters on
the site (if any) were identified.

3.0 HISTORICAL REVIEW
3.1 Topographic Maps

Based on the review of the Wichita East, Kansas USGS 7.5-minute Quadrangle, published
1961, photorevised 1982 (1:24,000), the site consists of undeveloped land with unimproved
roads (Figure 2). The East Fork Chisholm Creek bounds the site to the south and east
(Figure 2). The site elevation is approximately 1,320 feet above mean sea level and the
general topographic gradient is to the southwest (Figure 1). Based on review of the Wichita
East, Kansas USGS 7.5-minute Quadrangle, published 1943, an apparent channel (oxbow)
of East Fork Chisholm Creek is located in the eastern portion of the site.

3.2 National Wetland Inventory Map

The NWI maps are produced by the U.S. Fish & Wildlife Service (USFWS) and microfilmed
by the USGS. Wetland maps are prepared primarily by stereoscopic analysis of high
altitude aerial photographs. Potential wetland areas are noted on the photographs based on
interpretation by the USFWS of vegetation, visible hydrology, and geography. However,
generally any water body visible on the high altitude aerial photographs will be designated
by the USFWS as a “potential” wetland area on the NWI maps.

The Wichita East, Kansas NWI map for the site was reviewed and a copy of this map is
included in Appendix B. Based on the NWI maps, a potential wetland (PEMCXx) traverses
the eastern portion of the site from north to south. The reach of East Fork Chisholm Creek
located adjacent south of the site is also classified as PEMCx. A description of the potential
wetland noted on the NWI map is summarized in Table 1 below.
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Table 1. NWI Map Potential Wetland Areas
Symbol Wetland Type Wetland Description
Non-tidal wetlands dominated by erect
: rooted herbaceous vegetation which
Palustrine Emergent Seasonally -
PEMCx contain surface water for extended
Flooded Excavated ; oo ;
periods and are located within a basin or
channel excavated by man.

3.3 Aerial Photographs

Select aerial photographs of the site were reviewed, if readily available, and compared with
the NWI maps. Evaluation of these aerials may be limited by a photo’s quality and scale.
Selected photographs reviewed are listed and summarized below:

e National Agricultural Imagery Program (NAIP), Sedgwick County, 2003, 2004, 2005,
2006, 2008 no scale

e Orthographic SID, Sedgwick County, 1991, 2002 no scale

» Sedgwick County Geographic Information Services, Wichita East Section 3, 2000,
2003, 2006 no scale

The site appears as undeveloped land with multiple apparent unimproved roads located
throughout the site. Apparent debris piles are located at various locations across the site.
An apparent drainage ditch situated in the eastern portion of the site, traverses the site from
north to south, and flows into East Fork Chisholm Creek (See Figure 3 and Appendix A).
The drainage ditch appears to drain a waterbody located on the adjacent property north of
the site. The waterbody on the adjacent property appears to be fed by an apparent
unnamed intermittent stream, which flows into the waterbody from the northeast. The
apparent intermittent stream corresponding to East Fork Chisholm Creek travels adjacent to
the eastern and southern boundaries of the site. In later aerial photographs, the site
generally appears as it did in the 1991 photograph. Based on information provided by the
client, East Fork Chisholm Creek and the unnamed intermittent stream are not located on
the site.

3.4 Soils Review

The USDA Soil Survey of Sedgwick County, Kansas (1979) was reviewed to identify soil
classifications at the site. The following soils are indicated as present at the site:

Elandco silt loam soils, rarely flooded (Ea), consist of nearly level well drained soils with rare
flooding. The surface layer is approximately 40 inches of dark grayish brown silt loam
4
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underlain by dark grayish brown silt loam approximately 60 inches thick. Tabler, Vanoss,
and Lesho soils constitute approximately 5 to 15 percent of the mapping unit. This soil type
has a high available water capacity, moderate permeability, and slow runoff.

Tabler silty clay loam soils. 0 — 1 percent slopes (Ta). consist of nearly level moderately well
drained soils. The surface layer is dark gray silty clay loam approximately 9 inches thick,
with silty clay subsoil 35 inches thick. The subsoil ranges from very dark gray and firm in the
upper part, to dark grayish brown and very firm in the central portion, to grayish brown and
very firm in the lower part. Blanket, Farnum, Goessel, and Irwin soils make up 10 to 20
percent of this mapping unit. This soil type has a moderate available water capacity, very
slow permeability, and slow runoff.

Table 2 below summarizes general characteristics for soils identified on the site by the Soil
Survey of Sedgwick County, Kansas (1979).

Table 2. General Soil Characteristics

. Permeability Available Water Capacity (inch/per
Soil Type Symbol (inches/hour) inch of soil)
Elandco silt loam, Ea 06-2.0 0.15-0.22
rarely flooded
Tabler silty clay loam, Ta 0.2-0.8 0.15-0.24
0 — 1 percent slopes

According to the USDA NRCS national list of hydric soils and NRCS Electronic Field Office
Technical Guide, hydric soils for Sedgwick County include both soil types listed in Table 2
above.

4.0 FIELD ACTIVITIES

Terracon personnel conducted a reconnaissance of the site on March 24, 2009 to observe
for the presence of potential wetland characteristics (wetland hydrology, hydrophytic
vegetation and hydric soil) and jurisdictional waters. Based on site access, areas of
observed impact, information provided by the client, and qualitative observations, five
sample plots (Plots 1, 2, 3, 4, and 6) were sampled within the site. A plot was also taken
(Plot 5) in a suspected wetland area adjacent to the eastern boundary of the site, but
wetland conditions were not observed at this location, therefore, the plot is not included in
this report. Approximate locations of sample plots are shown on Figure 2. Plots 1 through 4
were taken at points along the drainage ditch which traverses the eastern portion of the site
from north to south. Plots 1, 3, and 4 were taken directly adjacent to standing water in the
drainage ditch, whereas Plot 2 was taken approximately 3 feet upland from standing water
5
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in the drainage ditch. Plot 2 appears to be representative of the general conditions of the
steeply sloped bank of the drainage ditch, and other upland areas on the site. Plot 6 was
taken in a roadside ditch located on the western edge of the site. Vegetation, soils,
hydrology, and other conditions were observed at each plot location as presented in the field
data forms in Appendix C, and the results are discussed in Sections 4.1 through 4.3 below.
Resumes for Terracon personnel performing this PJD are included in Appendix D.

4.1 Hydrology

According to the 1987 Manual, “areas with evident characteristics of wetland hydrology are
those where the presence of water has an overriding influence on characteristics of
vegetation and soils due to anaerobic and reducing conditions, respectively. Such
characteristics are usually present in areas that are inundated or have soils that are
saturated to the surface for sufficient duration to develop hydric soils and support vegetation
typically adapted for life in periodically anaerobic soil conditions.”

The site consists predominantly of undeveloped upland bounded on the south and east by
East Fork Chisholm Creek. A drainage ditch traverses the eastern portion of the site from
north to south, and flows into East Fork Chisholm Creek at the southern boundary of the
site. Four check dams are located along the course of the drainage ditch. The drainage
ditch appears to drain a waterbody located on the adjacent property north of the site. An
apparent previously abandoned channel of the East Fork Chisholm Creek is located in the
southeast portion of the site. Surface water was observed within the drainage ditch onsite
and in the East Fork Chisholm Creek, adjacent to the site.

At the time of the site reconnaissance, the ordinary high water marks for the drainage ditch
and East Fork Chisholm Creek were defined by a vegetated bank and non-vegetated
streambed and drift lines (See Appendix A).

Sampling results for the five plots indicate surface soils from Plots 1, 3, and 4 were
saturated within the upper 12 inches (See field data forms-Appendix C). Plots 2 and 6 were
not saturated within the top 12 inches and did not display significant indicators of wetland
hydrology. Based upon the field sampling data, Plots 1, 3, and 4 displayed characteristics of
wetland hydrology.

4.2 Vegetation
Upland areas on the site are characterized by a variety of native herbaceous and woody

vegetation, including heavily wooded areas in the eastern and southwestern portions of the
site.
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Based on the procedures outlined in the GPIRS, hydrophytic vegetation was observed and
evaluated at each sample plot by performing the Dominance Test and, if necessary, a Plot-
Based Prevalence Index. If greater than (>) 50% of the dominant species were identified as
OBL, FACW, or FAC, the plot was classified as having hydrophytic vegetation, if this
criterion was not met, the Prevalence Index was used and an Index value of less than (<)
3.0 indicates dominant hydrophytic vegetation. The Dominance Test and Prevalence Index
results for each plot are included in the field data forms in Appendix C. As indicated therein,
Plots 1, 3, 4, and 6 “passed” either the dominance test or prevalence index and are
considered to be dominated by hydrophytic vegetation.

The following table is a summary of the vegetation identified during the site reconnaissance
and includes their Central Plains (Region 5) wetlands indicator status.

Table 3: 1988 Wetland Indicator Status for Central Plains, Region 5
Scientific Name Common Name Wetland Indicator Status
Typha latifolia Broadleaf cattail OBL
Juncus effusus Soft rush OBL
Elmus americana American elm FAC
Plantago rugelii Blackseed plantain FAC
Cynodon dactylon Bermuda grass FACU
Andropogon gerardii Big bluestem FAC-
Salix sp. Willow species FACW

OBL (Obligate Wetland) = occur almost always (estimated probability greater than 99%) under natural
conditions in wetlands.

FACW (Facultative Wetland) = usually occur in wetlands (estimated probability 67% - 99%) but occasionally
found in non-wetlands.

FAC (Facultative) = equally likely to accur in wetlands or non-wetlands (estimated probability 34% - 66%).
FACU (Facultative Upland) = usually occur in non-weilands (estimated probability 67% - 99%) but
occasionally found in wetlands.

UPL (Obligate Upland) = rarely occur in wetlands, but occur almost always (estimated probability greater
than 99%) under natural conditions in non-wetlands.

NE = No Indicator status established for this species from the U.S. Fish and Wildlife Service.

FACW, FAC, and FACU have (+) and (-) values to represent species near the wetter end of the spectrum
(+), and species near the drier end of the spectrum (-).

Based on observation of the site vegetation and evaluation of vegetation collected at the
sample plots, hydrophytic vegetation was the dominant vegetation for Plots 1, 3, 4, and 6.

4.3 Soils

To assess the site for hydric soil characteristics, individual near-surface soil samples from
Plots 1, 2, 3, 4, and 6 (Figure 2) were collected to a depth of approximately 10 to 15 inches
below ground surface, using soil boring equipment.
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To assess the soil matrix chroma (color), each soil sample was compared to the Munsell
Soil Color Charts and the results are presented in the field data forms in Appendix C and
summarized below.

Table 4: Field Soil Samples Characteristics
Plot/Transect Color and Texture Chroma
1 Dark gray silty clay loam 1-6
2 Light olive brown silty clay loam 3
3 Very dark grayish brown silty clay loam 2
4 Very dark gray silty clay loam 1
6 Very dark gray loamy sand 1

Based upon the procedures outlined in the GPIRS, soils are classified as being hydric when
they are characterized by at least one indicator of hydric soils. The hydric soil indicators of
sulfidic odor and reducing conditions, as described in the GPIRS were observed in soil
samples from Plots 1, and 4 (See Appendix C). Hydric soil indicators were not observed at
Plots 2, 3, and 6. Soil profiles observed during the site reconnaissance generally appear to
represent the soil profiles described in the USDA Soil Survey of Sedgwick County, Kansas
(1979).

5.0 SUMMARY/CONCLUSIONS

A PJD of approximately 45 acres of land near K-96 and 1-135 in Wichita, Sedgwick County,
Kansas was conducted. The site was evaluated for potential jurisdictional waters, based on
a review of readily available information, performance of a site reconnaissance, and limited
sampling to assess for wetland hydrology, hydrophytic vegetation and hydric soils. Based
on observations made at the time of the site reconnaissance, wetlands, as defined by the
USACE, appear to be located on the site. Figure 3 shows the approximate locations and
sizes of potential wetland identified from this PJD.

Conditions observed at Plots 1 and 4 meet the 1987 Manual’'s criteria for wetlands. The
observed wetlands correspond to the PEMCx area identified in the NWI map (see Figure 3).
Plots 1 and 4 are characteristic of wetland areas within portions of the drainage ditch
traversing the eastern portion of the site (see Figure 3). Based upon this PJD,
approximately 0.01 acres of potential fringe wetlands are located within the drainage ditch.
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We understand the drainage ditch will be impacted by development and may be moved to
another location on the site. Consequently, the approximate 0.01 acres of fringe wetlands
within the drainage ditch are likely to be impacted by the development of the site. Due to
the relatively small size of impacted wetlands (approximately 0.01 acres total), wetland
impacts to be sustained by development of the site do not appear to be “jurisdictional” or
“significant”, and mitigation for the impacts to the potential wetlands on the site will likely not
be required by the USACE. However, only the USACE can make the final decision on
mitigation requirements for wetland impacts.

The onsite drainage ditch drains a waterbody located on the adjacent property north of the
site, and the waterbody is fed by an apparent unnamed intermittent stream which flows into
the waterbody from the northeast. The onsite portion of the drainage ditch is approximately
670 linear feet. The drainage ditch converges with East Fork Chisholm Creek along the
southern boundary of the site and East Fork Chisholm Creek converges with Chisholm
Creek approximately 1.5 miles downstream. Chisholm Creek flows into the Arkansas River
approximately 6 miles, following its convergence with East Fork Chisholm Creek. The
Arkansas River is classified by the USACE as a jurisdictional water as a Section 404 Water
Body (Traditional Navigable Water of the U.S.). Due to the apparent significant nexus of the
drainage ditch with respect to the Arkansas River, the drainage ditch appears to be a
jurisdictional water and is subject to regulation by the USACE. Based on information
provided by the client, development of the site is likely to result in impacts to approximately
670 linear feet of the drainage ditch; therefore, permitting and mitigation may be required by
the USACE for impacts to the drainage ditch. However, only the USACE can make the final
decision on mitigation requirements for impacts to jurisdictional waters.

The USACE must make the final jurisdictional determination. Terracon recommends a copy
of this PJD report be submitted to the USACE for their final determination of potential
jurisdictional waters/wetlands on the site and required USACE permitting and mitigation (if
any) for potential impacts to these waters/wetlands.

6.0 GENERAL COMMENTS

Terracon has performed a PJD within the scope of Terracon’s Agreement for Services No.
E0109066 dated March 13, 2009. This report has been prepared for the exclusive use of
our client for specific application as discussed. It has been prepared in accordance with
generally accepted environmental assessment practices within the constraints of the client's
directives. Others drawing from the results of this assessment should recognize the
limitations of the assessment methods used.

This assessment relied primarily upon readily available published information, visual
observations, and limited sampling. Observations at other times and locations may indicate
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different conditions. Also, this assessment was limited in scope and should not be
considered a final jurisdictional wetlands determination or delineation. Only the USACE can
make the final jurisdictional determination. Terracon does not warrant the work of regulatory
agencies or other parties supplying information, which may have been used during the
preparation of this report. No warranties, express or implied, are intended or made.
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WETLAND DETERMINATION FORM - Great Plains Region

Project/Site: Armed Forces Readiness Canter and Field Maintenance Shop CityiCaunty Wichita / Sedgwick Sample Date 3124/2009
Applicant/Owner HTK Architects State: KS Sample Point: 1
Investigator{s): Patrick Yamnik / Terracon Section, Township, Range: Section 3, T27S, R1E
Landform (hillslope, terrace, etc.): Bank Local relief {concave,convex,none): None Slope (%): 2%
Subregion (LRR) Central Great Plain: heat and Ranga Lat 37 73769 Long: 97.31143 Datum: NAD 83
Soil Map Unit Name: Elandco silt loam NWI classification PEMCx
Are Climatic / Hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks:)
Are Vegetation ___ Sal or Hydrology, significantly disturbed? Are "Normal Circumstances” present? Yes _X MNo _
Are Vegetation ______ Soil, or Hydrology. prable 7] (If needed, explain any answers in Remarks:)
SUMMARY OF FINDINGS - Attach site map showing sampling prior locations, transects, important features, etc
Hydrophytic Vegetation Present?  Yes X No
Hydric Soil Present? Yes X No Is the sampled area within a Yes X No
Wetland Hydrology Present? Yes X No Watlapa?
VEGETATION - Use scientific names of plants.
Absolute Dominant Thdicsitor Dominance Test worksheet:
Tree Stratum (Plot size. ) % Cover Species? Status Number of Dominani Species
1 - o That Are OBL, FACW, or FAC A
2 (excluding FAC-)
3 Total Number of Dominant
P, Species Across all Strata: 4 ®)
= Total Cover
Parcent of Dominant Species
Sapling/Shrub Stratum (Plot size ) et At ORLFACH: orFAC 100% (AB)
1
2 Pravalence Index worsheet:
3 Total % Cover of. Muttiply by:
4 OBL species 0 X 1 = 0
5 FACW species Q X 2 = 0
= Total Cover FAC species 0 X 3 = 0
FACU species 0 X 4 = 0
Herb Stratum (Plot size: ) UPL speacies 0 X 5 = Q
1 Typha latifolia 75% Yes OBL Calumn Totals: o (A) 0 (B)
2
3 o Pravalence Index = B/A = 0.00 o
3
4 Hydrophytic Vegetation Indicators:
5 X Dominance Test > 50%
8 Pravalence Index is < 3.0
7 Morphological A 4 (Provide sup data in Remarks
s or separate sheet)
2] Problematic Hydrophytic Vegetation' (Explain)
10
75% = Total Cover "Indicatars of hydric soil and wetland hydrology must
be present, unless disturbed or problematic
Woody Vine Stratum (Plot size: )
1
2
= Total Cover Hydrophytic Vegetation Present? Yes X No

% Bare Ground in Herb Stratum 25%

Remarks:




SCIL

Profile Description:

Depth Matnix Redox Features
(inches) Color (maist) % Color (moist) % Type' Loc® Texture Remarks
0-10 10YR 4/1 (Drk Gry) 90 10YR 6/6 10 Silty Clay Loam
“Type C=Concentraton. D=Depleton Matix. CS=Covered or Coated Sand Grains % ccaton: PL=Pora Lining, M=Matnx

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

__ Histosol (At} ___Sandy Glayad Matrix (S4)

Histic Epipedon (A2) ___Sandy Redox (S5)
__ Strippad Matrix (S6)

__Loamy Mucky Mineral (F1) H

__Black Histic (A3)
X Hydrogen Sulfide (Ad)

__Stratified Layers (A5) (LRRF)
__1cmMuck (49) (LRR F, G, H)
__Depieted Below Dark Surface (A11)

___Loamy Gleyed Matrix (F2)
X_Depleted Matrix (F3)
__Redox Dark Surfaca (F&)
__Thick Dark Sutfaca (A12) ___Depleted Dark Surface (F7)
__Sandy Mucky Mineral (S1)

__25cm Mucky Peat or Peat (S2} (LRR G, H)

__5cm Mucky Peat or Peat (S3) (LRR F)

__ Redox Deprassions (F8)
___High Plains Deprassions (F18)
(MLRA 728 73 of LRRH)

___tem Muck (A8} (LRR I, J)
__ Coast Prairie Redox (A16) (LRR F, G. H)
__Dark Surface (S7) (LRR G)
___ High Plains Depressions (F16)
(LRR H outside of MLRA 72 & 73)

___ Reduced Vertic (F18)
__ Red Parant Materia! (TF2)

__ Other (Explain in Remarks)

*indications of hydrophytic vegatation and
wetland hydrology must be present, unless disturbed or problematic

Restnctive Layer (f present)

Tpe
Depth (inches): Hydric Soil Present? Yes X No
Remarks:

Drk Gry = Dark Gray
HYDROLOGY

Wetland Hydrolegy Indicators:

Primary Indicators (minimum of one requirad: check all that apply) Secondary Indicators (minimum of two required)
X Surface Water (A1) ___SaltCrust (B11) ___Surface Soid Cracks (86)
X High Water Table (A2) __ Aqguatic Inveriabrates (B13) __ Sparsely Vegetated Concave Surface (B8)
X Saturation (A3) X_Hydrogen Sulfide Oder (C1) __ Drainage Patterns (810)
__Water Marks (B1) __ Dry-Season \Water Tatle (C2) ___Oxidized Rhizosphares on Living Roots (C3)
__Sedimant Deposits (82) __Oxidized Rhizospheres on Living Roots {C3) (whara tilled)
__Drift Deposits (B3) (whare not tillad) __ Crayfish Burraws (C8)
__Aigal Mat or Crust (B4) X_Prasence of Reduced Iron (C4) ___Saturation Visible on Aerial Imagery (C8)
__lron Deposds (B5) ___Thin Muck Surface (CT) ___Geamoatphic Position (D2}
__Inundation Visiblz an Aerial Imagery (B7) __ Other (Explain in Remarks) ___FAC-Neutral Test (D5)
__ Water-Stained Leaves (B9) __ Frost-Heave Hummocks (C11) (LRR F)
Fiald Observations:
Surface Water Present? Yes X No Dapth (inchas) <1inch
\Water Table Prassnt? Yes X No Depth (inches). suif:
Saturation Presant? Yes X Na Depth (inchas) surface Waetland Hydrology Prasent? Yas X No
(inctudes capdlary fringe)

Describe Recorded Data (stream gauga, monitoring well, aerial photos, previous inspactions), if available:

Remarks:




WETLAND DETERMINATION FORM - Great Plains Region

Project/Site Armed Forces Readiness Centar and Fisld Maintenance Shop City/County: Wichita / Sedgwick Sample Date 3/24/2009
Applicant/Owner HTK Architects State KS Sample Point: 2
Investigator(s) Patrick Yamnik / Terracon Section, Township, Range Section 3, T275. R1E
Landform (hillslope, terrace. atc ) Hillslope Local relief (concave,convex.nona) None Slope (%), 10%
Subregion (LRR) Central Great Plains Winter Wheat and Rangs Lat: 37.73769 Long 97 31141 Datum NAD 83
Soil Map Unit Name:  Elandco silt loam NWI classifi PEMCx
Are Climatic / Hydrologic conditions on tha site typical for this time of year? Yes X No (if no, explain in Remarks:)
Ara Vegetation __X __ Sail, or Hydrology. significantly disturbed? Are "Normal Circumstances® present? Yes X No _
Are Vegetation __ Sall or Hydrology, naturally problematic? {If needed, explain any answers in Remarks:)
SUMMARY OF FINDINGS - Attach site map showing sampling prior locations, transects, important features, etc
Hydrophytic Vegetation Present? Yes No X
Hydric Soil Present? Yes No X Is the sampled area within a Yes No X
Wetland Hydrology Present? Yes No X it s
VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plat size: ] % Cover Species? Status Number of Dominant Species
1 o That Are OBL. FACW. or FAC o A
2 (excluding FAC-)
3 Tatal Number of Dominant
4 Species Across all Strata 2 ®
= Total Cover
Percent of Dominant Species
Sapling/Shrub Stratum (Plot size: ) That A OBL; FACW, orFAG 0% (A/B)
1
2 Prevalence Index worsheet:
3 Total % Cover of. Multiply by:
4 OBL species 0 X 1 = 0
5 FACW species o X 2 = 0
= Total Cover FAC species 25 X 3 = 75
FACU specias 75 X 4 = 300
Herb Stratum (Plot size: ) UPL species [+] X 5 = 0
1 Andropogon gerardii 25% Yes __FAC- Celumn Totals 100 (A) 375 (8)
2 Cynodon dactylon 75% Yes FACU
3 Prevalence Index = B/A = 3.75
3
4 Hydrophytic Vegetation Indicators:
5 Deminance Test > 50%
5 Prevalence Indexis <30’
7 Marphalogical Adaptations’ (Provide supporting data in Remarks
8 or separate shesi)
9 P ic Hydraphytic V ' (Explain)
10
100% = Total Cover "Indicators of hydric soil and wetiand hydrology must
be present, unless disturbed or problematic
Woody Vine Stratum (Plot size: )
1
2
= Total Cover Hydrophytic Vegetation Present? Yes No X
% Bare Ground in Herb Stratum 0%
Remarks

Vegetation was recently mowed




SOIL

Praofil cription:
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) Type' Loc® Texture Remarks
0-12 2.5Y 5/3 (Lght Olv Brwn) 100 Silty Clay Loam

"Type C=Concentration. D=Depletion, RM=Reduced Matnix. CS=Coverad or Csated Sand Grans.

“Location” PL=Pore Lining. M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

__Histosol (A1)

__Histic Epipedon (A2)

__Black Histic (A3)

__Hydrogen Sulfide (Ad)

__ Stratified Layers (A5) (LRRF)
__1cmMuck (A9) (LRRF, G, H)
__Depleted Below Dark Surface (A11)
__ Thick Dark Surface (A12)

__Sandy Mucky Mineral (S1)

__2.5 cm Mucky Peat or Peat (S2) (LRR G, H)
__5cm Mucky Peat or Peat (33) (LRR F)

___Sandy Gleyed Matrix (S4)
___Sandy Redox (S5)
___Stnipped Matrix (S6)
___Loamy Mucky Mineral (F1) H
___Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
__Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
___Redox Depressions (F8)
___High Plains Depressions (F16)
(MLRA 72 & 73 of LRR H)

___ 1 cm Muck (A9) (LRR I, J)
__ Coast Praine Redox (A16) (LRR F. G, H)
___Dark Surface (S7) (LRR G)
___ High Plains Depressions (F16)
(LRR H outside of MLRA 72 & 73)

___ Reduced Vertic (F18)
___Red Parent Matenial (TF2)
___Other (Explain in Remarks)

“Indications of hydrophytic vegetation and
wetland hydrology must be present, unless disturbed or problematic

Restrictive Layer (if present):

Tepe
| Depth (inches). Hydric Soil Present? Yes No
Remarks:
Lght Qlv Brwn = Light Olive Brown
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indit ( of one required; check all that apply) Secondary Indicators (minimum of two required)
__Surface Water (A1) __SaltCrust (B11) __Suriace Soil Cracks (B6)
| __High Water Table (A2) ___Aquatic Invertebrates (B13) ___Sparsely Vegetated Concave Surface (B8)
| __Saturation (A3) __ Hydrogen Sulfide Odor {(C1) __ Drainage Pattems (B10)
| __Water Marks (B1) ___Dry-Season Water Table (C2) ___Oxidized Rhizospheres on Living Roots (C3)
| __Sediment Deposils (B2) ___Oxidized Rhizospheres on Living Roots (C3) (where tilled)
__Drift Deposits (83) (where not tilled) __ Crayfish Burrows (C8)
__Algal Mat or Crust (B4) __ Presence of Reduced lron (C4) ___Saturation Visible on Aenal Imagery (C9)
| __lron Deposits (B5) ___Thin Muck Surface (C7) ___Geomorphic Position (D2)
__Inundation Visible on Aerial Imagery (B7) ___Other (Explain in Remarks) ___FAC-Neutral Test (D5)
__Water-Stained Leaves (B9) ___ Frost-Heave Hummocks (C11) (LRR F)
Field Observations:
| Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No__ X Depth (inches)
Saturation Present? Yes No X Depth (inches) Wetland Hydrology Present? Yes No
| (includes capillary fringe)

Describe Recorded Data (stream gauge, menitoring well, aerial photos, previous inspections), if available:

Remarks




WETLAND DETERMINATION FORM - Great Plains Region

Project/Site Armed Forces Readiness Center and Field Maintenance City/County Wichita / Sedgwick Sample Date 3/24/2009
Applicant/Owner HTK Architects State KS Sample Paoint 3
Investigator(s) Patrick Yamnik / Terracon Section, Township, Range Section 3. T27S. R1E

Landform (hillslops. terrace, stc.) Bank Local relief (concave convex none) None Slope (%) 3%
Subregion (LRR) Central Graat Plains Winter Wheat and Range Lat: 37 73704 Long 97 31125 Datum NAD 83

Soil Map Unit Name: Elandco silt loam NWI fication. PEMCx

Are Climatic / Hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks:)

Are Vegelation _ X Sai or Hydrology, significantly disturbed? Are "Normal Circumstances” present? Yes X No __
Ara Soil, or Hydrology. naturally problematic? (If needed, explain any answers in Remarks:)

SUMMARY OF FINDINGS - Attach site map showing sampling prior locations, transects, important features, etc

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes No X Is tha sampled area within a Yes No X
Wetland Hydrology Present? Yes X No Wellana?
VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator Dominance Test workshest:
Tree Stratum {Plot size ) % Cover Species? Status Number of Dominant Species
i ] o - | TratAmCBLFACW. orFAC 1 (A)
2 (excluding FAC-)
3 Total Number of Dominant
i Species Across all Strata: 2 @)
= Total Cover
Percent of Dominant Species
Sapling/Shrub Stratum (Plot size ) That Are OBL, FACW, ar FAC 50% (A/B)
1 Salix nigra 15% Yes OBL
2 Prevalence Index worsheet:
3 Total % Cover of. Multiply by:
4 OBL species 35 X 1 = 35
5 FACW species 0 X 2 = 0
15% = Total Cover FAC species 0 X 3 = 0
FACU specias 50 X 4 = 200
Herb Stratum ) UPL species Q X 5 = 0
1 Typha latifohia 10% _ MNo OBL Column Totals 8 (A)___ 235 (8)
2 Cynodon dactylon 50% Yes FACU
3 Juncus effusus R 10% No ___©oBL Prevalence Index = B/A = 276
3
4 Hydrophytic Vagetation Indicators:
5 Dominance Test > 50%
L} X Prevalence Index is < 3.0°
7 Marphalogical Adaptaﬂans' (Provide supporting data in Remarks
. or separale sheet)
9 Problematic Hydrophytic Vegstation' (Explain)
10
70% = Total Cover "Indicators of hydric soil and wetland hydrology must
be present. unless disturbed or problematic
Woody Vine Stratum (Plot size: )
1
2
= Total Cover Hydrophytic Vegetation Present? Yes X No
% Bare Ground in Herb Stratum 30%
Remarks

Vegelation was recently mowed.




SOIL

Profile Description;
Depth Matrix _ Redox Features o
(inches) Color (maist) % Color {(moist) Type' Loc’ Texture Remarks

0-10 10YR 372 (Vry drk gry-brwn) 100 Silty Clay Loam

'Type C=Concentration. D=Cepieton, RM=Reduced Matrix. CS=Coverad or Coatsd Sand Grans. 3L ocation: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
__Histosal (A1) ___Sandy Gleyed Matrix (S4) __1cm Muck (A9) (LRR1, J)
__Histic Epipedon (A2) ___Sandy Redox (S5) __ Coast Prairie Redox (A16) (LRR F, G. H)
__Black Histic (A3) __Stripped Matrix (S6) __Dark Surface (S7) (LRR G)
__Hydrogen Sulfide (A4) ___Loamy Mucky Mineral (F1) H ___ High Plains Depressicns (F16)
__Stratified Layers (A5) (LRRF) ___Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73)
__1cm Muck (A9) (LRRF, G, H) __Depleted Matrix (F3)
__Depleted Below Dark Surface (A11) ___Redox Dark Surface (F8) ___ Reduced Vertic (F18)
__Thick Dark Surface (A12) __Depleted Dark Surface (F7) __Red Parent Matenal (TF2)
__Sandy Mucky Mineral (S1) ___Redox Depressions (F8) ___Other (Explain in Remarks)
__2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ___High Plains Depressions (F186) |
__5cm Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 of LRR H) “Indi of hydrophy g 1and {

wetland hydrology must be present, unless disturbed or problematic

Restrictive Layer (if present):

Tape:
Depth (inches): Hydric Scil Present? Yes No X
Remarks:

Vry drk gry-brwn = Very Dark Grayish Brown
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply) Secondary {minimum of two required)

__Surface Water (A1)

X _High Water Table (A2)

X _Saturation (A3)

__Water Marks (B1)

__ Sediment Deposits (B2)

__ Drift Deposits (B3)

__Algal Mat or Crust (B4)

__lron Deposits (B5)

__lnundation Visible on Aerial Imagery (B7)

__Water-Stained Leaves (B9)

___SaltCrust (B11)

___ Aquatic Invertebrates (B13)

__Hydrogen Sulfide Odor (C1)

___Dry-Season Water Table (C2)

___Oxidized Rhizospheres on Living Rools {C3)
(where not tilled)

__Presence of Reduced Iron (C4)

__ Thin Muck Surface (C7)

___Dther (Explain in Remarks)

___Surface Soil Cracks (B6)

___Sparsely Vegetated Concave Surface (B8)

___Drainage Pattemns (B10)

__ Oxidized Rhizospheres on Living Roots (C3) |
(where tilled)

___Crayfish Burrows (C8)

___Saturation Visible on Aerial Imagery (C9) |

___Geomorphic Position (D2)

__FAC-Neutral Test (D5)

__ Frost-Heave Hummocks (C11) (LRR F)

Field Observations: |
Surface Water Present? Yes No X Depth (inches) |
Water Table Present? Yes X No Depth (inches): | .
Saturation Present? Yes X No Depth (inches): 7 Wetland Hydrology Present? Yes X No |
(includes capillary fringe) |
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previ inspactions), if

Remarks:




WETLAND DETERMINATION FORM - Great Plains Region

Project/Site Armed Forces Readiness Center and Field Maintenance City/County: Wichita / Sedgwick Sample Date 3/24/2009
Applicant/Cwner. HTK Architects State KS Sampls Paint: 4
Investigator(s) Patrick Yamnik / Tetracon Section, Township, Range Section 3, T27S. R1E

Landform (hillsiope. terrace, etc ) Bank Local relief (concave,convex, nane): None Slope (%) 3%
Subregion (LRR) Cantral Great Plains \Winter Wheat and Rangs Lat: 37.73681 Long: 97.31121 Datum NAD 83

Soil Map Unit Name:  Elandco silt loam NWI classification PEMCx

Are Climatic / Hydrologic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks:)

Are Vegelation X _Soil ar Hydrology., significantly disturbed? Are "Normal Circumstances” present? Yes _X No _
Are Vegetation _____ Sal or Hydrology, naturally problematic? (If needed, explain any answers in Remarks:)

SUMMARY OF FINDINGS - Attach site map showing sampling prior locations, transects, important features, etc

Hydrophytic Vegetation Present? Yes X No
Hydric Soil Present? Yes X No Is the sampled area within a Yes X No
Watland Hydrology Present? Yos X No iesand?
VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot size ) % Cover Species? Slatus Number of Dominant Species
1 ) Thal Are OBL, FACW, or FAC I
2 (excluding FAC-)
3 Total Number of Dominant
4 Species Across all Strata " @
= Total Cover
Percent of Dominant Species
Sapling/Shrub Stratum (Plot size: ) Thatre 8L, EACW, of TAG 100% (AB}
1 Salix nigra 15% Yes OBL
2 Prevalence Index worsheet:
3 Tatal % Cover of: Multiply by:
4 OBL species 0 X 1 = 1]
5 FACW species 1] X 2 = 0
15% = Total Cover FAC species 0 X 3 = 0
FACU species 0 X 4 = 1]
Herb Stratum (Plot size: ) UPL species 1] X 5 = 0
1 Typhalatifolia - 10% No __OBL Column Totals: 0 (A) 0 (8)
2 Juncus effusus 60% Yes OBL
3 Prevalencs Index = BIA = Q00
3
4 Hydrophytic Vegetation Indicators:
S X Dominance Test > 50%
6 Prevalence Index is < 3.0°
7 Morphological Ad. i (Provide su ] data in Remarks
3 or separate shest)
9 Problematic Hydrophytic Vegetation' (Explain)
10
= Total Cover "Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.
Woody Vine Stratum (Plot size )
1
2
= Total Cover Hydrophytic Vegetation Present? Yes X No
% Bare Ground in Herb Stratum 30%
Remarks:

Vegetation was recently mowed.




SOIL

Profile Description;

Depth Matrix R Redox Features
(inches) Color (maist) % Color (moist) Type' Loc® Texture Remarks
0-12 10YR 3/1 (Vry Drk Gry) 100 Silty Clay Loam
"Typa C=Concantrasion, D=Deplaticn. RM=Reduced Mamx. CS=Covered or Coated Sand Grans 3 gt ation: P =Pora Lining, M=Matix
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
__Histosol (A1) ___Sandy Gleyed Matnx (S4) ___1cm Muck (A9) (LRR 1, J)
__Histic Epipedon (A2) ___Sandy Redox (S5) __ Coast Prairie Redox (A16) (LRR F, G, H)
__Black Histic (A3) ___Stripped Matrix (S6) __ Dark Surface (S7) (LRR G)
X Hydrogen Suffide (A4) __Loamy Mucky Mineral (F1) H ___ High Plains Depressions (F18)
__Stratified Layers (A5) (LRRF) __Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73)
__1em Muck (A9) (LRRF, G, H) __ Depleted Matrix (F3)
__Depleted Below Dark Surface (A11) __Redox Dark Surface (F6) ___ Reduced Vertic (F18)
__Thick Dark Surface (A12) ___Depleted Dark Surface (F7) ___Red Parent Matenial (TF2)
__Sandy Mucky Mineral (S1) ___Redox Depressions (F8) ___Other (Explain in Remarks)
__2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ___High Plains Depressions (F16)
__5cm Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 of LRR H) “Indications of hydrophytic vegetation and

wetland hydrology must be present, unless disturbed or problematic

| Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes X No

Remarks:

Vry Drk Gry = Very Dark Gray

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators {(minimum of one required: check all that apply) Secondary Indicators (minimum of two required)
X Surface Water (A1) __Salt Crust (B11) __Surface Soil Cracks (B6)
X High Water Table (A2) __ Aquatic Invertebrates (B13) __ Sparsely Vegetated Concave Surface (B8)
; X Saturation (A3) X_Hydrogen Suifide Odor (C1) ___Drainage Pattemns (B10)
__Water Marks (B1) __ Dry-Season Water Table (C2) ___Oxidized Rhizospheres on Living Roots (C3)
__Sediment Deposits (B2) __Oxidized Rhizospheres on Living Roots (C3) (where tilled)
| __Dnft Deposits (B3) (where not tilled) ___Crayfish Burrows (C8)
__Agal Mat or Crust (B4) X_Presence of Reduced Iron (C4) ___Saturation Visible on Aerial Imagery (C9)
__lron Deposits (B5) ___Thin Muck Surface (C7) ___Geomorphic Position (D2)
__Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) ___FAC-Neutral Test (D5)

__Water-Stained Leaves (B9) __ Frost-Heave Hummocks (C11) (LRR F)

Field Observations:

Surface Water Present? Yes X No Depth (inches) <1inch
‘Waler Table Present? Yes X No Depth (inches): surface
Saturation Present? Yes X No Depth (inches) surface Wetland Hydrology Present? Yes X No

(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

| Remarks




WETLAND DETERMINATION FORM - Great Plains Region

Project/Site Armed Forces Readiness Center and Field Maintenance City/County. Wichita / Sedgwick Sample Date 3/24/2009
Applicant/Owner. HTK Architects State: KS Sample Point 6
Investigator(s) Patnck Yamnik / Terracon Section, Township, Range: Section 3, T27S. R1E
Landform (hillslope, terrace, etc.): Ditch Local relief (concave.convex,.none): Concave Slope (%)
Subregion (LRR) Central Great Plains 'Winter '"Wheat and Ranga Lat 37.73400 Long: 97.31619 Datum MNAD 83
Soil Map Unit Name:  Elandco silt loam NWI classification Nong
Are Climatic / Hydrolegic conditions on the site typical for this time of year? Yes X No (if no, explain in Remarks:)
Are Vegelation o Sou, or Hydrology, significantly disturbed? Are "Normal Circumstances” present? Yes _X No
Are Vegetation R - or Hydrology, naturally problematic? (If needed, explain any answers in Remarks:)
SUMMARY OF FINDINGS - Attach site map showing sampling prior locations, transects, important features, etc
Hydrophytic Vegetation Present?  Yes X No
Hydric Soil Present? Yes No X Is the sampled area within a Yes No X
Wetland Hydrology Present? Yes No X Wetland?
VEGETATION - Use scientific names of plants.
Absalute Dominant Indicator Dominance Test worksheet:
Tree Stratum (Plot size ) % Cover Species? Status Number of Dominant Species
1 - That Are OBL, FACW, or FAC 1 (A)
2 (excluding FAC-)
3 Total Number of Dominant
4 Species Across all Strata: i ®
= Total Cover
Parcent of Dominant Species
Sapling/Shrub Stratum (Plot size: ) ThALARIOBL, PRV, rEAD 100% (AB)
1
2 Prevalence Index worsheet:
3 Total % Cover of: Muttiply by
4 OBL species 1] X 1 = 0
5 FACW species 1] X 2 = 0
= Total Cover FAC spacies 0 X 3 = 0
FACU species 0 X 4 = 0
Herb Stratum (Plot size ) UPL species 0 X 5 = 0
1 Planlago rugelii 5% Yes FAC Column Totals: 0 (A) 1] (B)
2
3 Prevalence Index = B/A = 000
3
4 Hydrophytic Vegetation Indicators:
5 X Dominance Test> 50%
8 Prevalence Index is < 3.0
7 Maorphological Adaptalmns‘ (Provide supporting data in Remarks
8 or separate sheet)
9 Probls tic Hydrophyti g "' (Explain)
10
5% = Total Cover "Indicatars of hydric soil and wetland hydrology must
be present, unless disturbed or problematic
Woody Vine Stratum (Plot size: )
1
2
= Total Cover Hydrophytic Vegetation Present? Yes X Ne

% Bare Ground in Herb Stratum 95%

Remarks:




SOIL

Vry Drk Gry = Very Dark Gray

Profile Descriptio
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) Type Loc? Texture Remarks

0-15 5Y 3/1 (Vry Drk Gry) 100 Loamy Sand

"Type C=Concentaton. D=Depletan. RM=Reduced Matnx. CS=Coversd or Coated Sand Grans 3L ocatien: PL=Pors Lining

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
__Histosol {A1) ___Sandy Gleyed Matrix (S4) ___1emMuck (AS) (LRR I, J)
__Histic Epipedon (A2) __Sandy Redox (S5) ___Coast Prairie Redox (A16) (LRR F. G. H)
__Black Histic (A3) ___ Stripped Matrix (S6) ___Dark Surface (S7) (LRR G)
___Hydrogen Suifide (Ad) ___Loamy Mucky Mineral (F1) H ___ High Plains Depressions (F 16)
__Swatfied Layers (A5) (LRRF) __Loamy Glayed Matrix (F2) { LRR H outside of MLRA 72 & 73)
__1emMuck (A9) (LRR F, G, H) ___Depleted Matrix (F3)
__Depleted Below Dark Surface (A11) ___Redox Dark Surface (F8) ___ Reduced Vartic (F18)
__Thick Dark Surface (A12) __Deplsted Dark Surface (F7) ___Red Parent Material (TF2)
__Sandy Mucky Mineral (S1) ___Redox Daprassions (F8) ___Other (Explain in Remarks)
__25cm Mucky Peat or Peat (S2) (LRR G, H) ___High Plains Depressions (F16)
__5cm Mucky Peat or Paat (S3) (LRR F) (MLRA 72 2 73 of LRR H) “Indications of hydrophytic vegetation and

wetland hydrology must be present. unless disturbed or prablematic

Restrictive Layer ( prasent)

Type:
Depth (inches) Hydric Soil Present? Yes == No
Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators {minimum of one requred: chack ail that apply)

__Surface Water (A1)

__High Water Tabla (A2}

__Saturation (A3)

__Water Marks (B1)

__Sediment Deposits (B2)

__Drift Deposits (83)

__Algal Mat or Crust {(B4)

__lron Deposits (B5)

__Inundation Visibla on Aerial Imagary (B7)

__'Water-Slained Leaves (B9)

__SaltCrust(B11)

___ Aguatk Invertebrataes (B13)
___Hydrogen Sulfide Odor (C1)
__Dry-Season Water Table (C2)

__ Oxxdized Rhizosphereson L

g Roats (C3)
(where not tillad)

__Presenca of Reduced Iron (C4)

__Thin Muck Surface (C7)

___Other (Explain in Remarks)

Secondary Indrcators (minimum of two requirad)

___Surface Soil Cracks (B6)

X _Sparsely Vegetated Concave Surface (88)

__Drainags Pattarns (810}

__ Oxidized Rhizospheres on Living Roots (C3)
(where tilled)

__Crayfish Burrows (CB)

__ Saturalion Visible on Aerial Imagery (C9)

___Geomerphic Position (D2)

___FAC-Neutral Test (D5)

__ Frost-Heave Hummacks (C11) (LRR F)

Fiald Obsarvations:

Surface Water Prasent? Yes No X
Water Table Prasent? Yes No X
Saturation Present? Yas No X

{includes capiflary fringe)

Depth (inchas)

Dapth (inchas)

Depth {inchas)

Waetland Hydrology Present?

Describe Recorded Data (stream gaugs, monitaring wall, asrial photos, previous inspections), if available:

Remarks:
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PATRICK C. YAMNIK

FIELD ENVIRONMENTAL SCIENTIST

PROFESSIONAL EXPERIENCE

Mr. Yamnik is a Field Environmental Scientist in the Terracon Consultants,
Inc. Wichita, Kansas office. His responsibilities include performance of
threatened and endangered species surveys, EA/EIS assessments, habitat
evaluations, and wetlands determinations/delineations.

Prior to Terracon Consultants Inc., Mr. Yamnik held positions with the
University of Mississippi, as a Research Assistant utilizing GIS and
Remote Sensing applications in the Geology and Gelogical Engineering
Department, and as a Teaching Assistant in the Department of Biology.

Mr. Yamnik received his Master of Science degree in Biology from the
University of Mississippi, Oxford, MS and his Bachelor of Science degree
in Biology from Arizona State University, Tempe, AZ.

PROJECT EXPERIENCE

e Preliminary Jurisdictional Determinations — Kansas
Performed fieldwork and report preparation on wetland and juridictional
waters determinations in Kansas.

* Wetlands Assessments —Kansas
Field determination and assessments using vegetation, soils, and
hydrology to determine wetlands.

¢ Biological Assessments —South Dakota, Oklahoma, and Kansas
Evaluated the presence and impacts of threatened and endangered
species, migratory corridors and critical habitats for land developers.

e Wetland/Stream Mitigation — Kansas
Developed stream mitigation plans according to USACE regulations.

EDUCATION

Master of Science, Biology,
2008, University of
Mississippi

Bachelor of Science, Biology,

2005, Arizona State
University

CERTIFICATIONS/

REGISTRATIONS/

AFFILIATIONS

Society for the Study of
Amphibians and Reptiles

The Wildlife Society

WORK HISTORY

Terracon, Wichita, KS
Environmental Biologist
presently

University of Mississippi,
Oxford, MS Department of
Geology and Geological
Engineering Research
Assistant 2007-2008

University of Mississippi,
Oxford, MS Department of
Biology Teaching Assistant
2005-2008

Arizona Game and Fish
Department, Phoenix, AZ
Natural Heritage Program
Intern 2005




JAMES |. VANBLARICON

ENVIRONMENTAL BIOLOGIST
SENIOR PROJECT MANAGER

PROFESSIONAL EXPERIENCE

Mr. VanBlaricon is an Environmental Biologist in Terracon's
Manhattan, Kansas, office. Mr. VanBlaricon is a senior project
manager for projects including Wetlands Determinations, Wetland
Mitigation, Biological Assessments, Historical/Archeological Reviews,
and Storm Water Management. In addition, Mr. VanBlaricon manages
Phase | and Phase Il Environmental Site Assessments, Asbestos
Surveys, Indoor Air Quality Assessments, and senior project review.

Prior to Terracon, Mr. VanBlaricon worked as a Hydrologic Technician
with the U.S. Geological Survey's Water Resources Division in Wichita,
Kansas, where he was responsible for all phases of. Mr. VanBlaricon's
experience with the USGS included stream stage and discharge
measurements, construction/maintenance of stand-alone satellite data
logging equipped for stream gaging stations, and field survey.

Mr. VanBlaricon received his Bachelor of Science in Biology at Wichita
State University. His interest in ecology and environmental science
included related course work of Vertebrate Zoology, Ecology,
Ecological Risk Assessment, Taxonomy and Geography of Floral
Plants, Ecological Anthropology, and Biological Statistics.

Mr. VanBlaricon has 15 years of experience in agricultural product
design. Mr. VanBlaricon has several years experience in agricultural
native grass reintroduction, no-till, and minimum-tillage techniques. Mr.
VanBlaricon has received two patents for grain drill equipment design.

PROJECT EXPERIENCE

* Wind Power Projects — Multiple Sites

EDUCATION

Graduate Course Work in Biology:.
1999-2002
Wichita State University
Bachelor of Science, Biology, 1999,
Wichita State University

Certificate of Mechanical Drafting 1978,
Salina Area Vocalional Technical
School

REGISTRATIONS
40-Hour OSHA Hazardous Waste
Operations Training

AHERA-Trained and Certifide ACM
Building Inspector in Kansas and
Missouri

U.S. EPA Model Lead Inspector

AFFILIATIONS
Kansas Wildlife Federation

Kansas Alliance for Wetlands and
Streams

Completed Environmental Assessments for proposed utility scale wind
power projects located in Butler, Cloud, Cowley, Elk, Ford, McPhersen
and Wichita Counties, Kansas. Also provided environmnetal
assistance with wind power projects in Minnisota and Texas.
Conducted Fatal Flaw Analysis for a portfolio of 12 wind power projects
located in seven states. Environmental services included Phase | ESA,
Wetland Determinations, Biological Reviews, Historic/Archeological
Reviews, Biological Assessments, Obstruction of Stream Permitting,
and NPDES Permitting.

Biological Assessments — Oklahoma
Biological Assessment of Prairies Dog and Burrowing Owl for
proposed ODOT interchange redevelopment in Oklahoma.

Biological Assessments — Kansas

Biological Assessment for potential threatened and/or endangered
species for a proposed tower site located adajcent to the Arkansas
River.

Biological Assessments — Texas
Perfomed a Limited Biological Assessment for a proposed windfarm
site in Hansford, Texas.

WORK HISTORY

Terracon, Environmenlal Biologist,
2001-Present

U.S. Geological Survey, Hydrologic
Technician, 1999-2001

LSI Logic, Technical lilustrator,
(part-time) 1997-1998

The Bradbury Company Inc.. Project
Designer, 1996

Great Plains Manufacturing. Inc., Project
Designer, 1981-1996

Archer Danials Midland Co.,
Drafter-Designer, 1978-1981
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PROFESSIONAL EXPERIENCE

Environmental Assessment — Hodgeman County, Kansas
Conducted an EA for a proposed watershed district reservoir as required by the U.S. Department of Army
National Guard.

Wetland Erosion and Beaver Damage Repair — Tulsa, Oklahoma
Development of work plan to repair and prevent soil erosion within an existing wetland mitigation site. In
addition, developed beaver control and damage repair measures.

Stream Mitigation — Kingman County, Kansas
Jurisdictional determination for a proposed private lake. Development of a mitigation plan to compensate to
offset impacts to a jurisdictional stream located on site.

Stream Mitigation Plan — Hodgeman County, Kansas

Jurisdictional determination for a proposed watershed district reservoir. Development of a mitigation plan
and contract negociation with in-leu fee provider to compensate for impacts to a jurisdictional stream and
fringe wetlands located on site.

Stream Mitigation — Segdwick County, Kansas
Jurisdictional determination for a proposed private lake. Development of a mitigation plan to compensate to
offset impacts to a jurisdictional stream located on site.

Stream and Wetland Mitigation Plan — Hughes County, Oklahoma
Jurisdictional determination for a proposed expansion of a domestic water supply reservoir. Development of
a mitigation plan to compensate for impacts to a jurisdictional streams and wetlands located on site.

Wetland Mitigation Plan — Cowley County, Kansas
Jurisdictional determination for a proposed County College project. Development of a mitigation plan to
compensate for impacts to a jurisdictional wetlands located on site.

Wetland Mitigation Quaterly Monitoring — Tulsa, Oklahoma

Quarterly monitoring of an Oklahoma Turnpike Authority wetland mitigation area. Monitoring of the
developing wetland to document the ecological progression of a constructed wetland for a period of five
years. The project objective is to establish and exhibit wetland success critea based on verification of
wetland hydrology, hydrophytic plant community, and hydric soils.

Wetland Determinations — Kansas

Performed Preliminary Jurisdictional Determinations (PJDs)for proposed wind power projects located in
Butler, Cloud, Cowley, Elk, Ford, and Wichita Counties, Kansas. In addition, performed PJDs for multiple
proposed development projects including a proposed theme park project, ODOT Interchange, ODOT bridge
alignments, casino, and residential and commercial development projects.

Historical/Archeological Reviews — Kansas
Histaorical/Archeological Reviews for several wind farm projects. State historic society corospondance and
project oversight for follow-up archeological survey.

Stormwater Runoff Analysis — Multiple Sites in Kansas
Perfomed stormwater runoff analysis, using HydroCAD, for several C&D landfill expansion and closure
projects, pond construction, KDA Water Rights and Obstruction of Streams permitting.

Pond Compliance Assessment — Barber County, Kansas
Assessment of a pond construction, watershed, and regulations for compliance with Kansas Department of
Agriculture Water Rights and Obstruction of Streams Act.

Terrace Erosion Assessment — Harvey County, Kansas

Peformed the charicterization of a drainage basin and storm water runoff effecting pond overflow and
resulting soil erosion. Provided expert testimony during court proceedings associated with damages from
pond overflow. Developed options and cost to repair the erosion damage and prevent its recurrence.
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e Environmental Site Assessments — Multiple Sites
Completed more than one hundred Phase | ESAs including seven utility scale wind power projects, a
35,000 acre Oklahoma ranch, 360,000 square foot manufacturing facility, multistory office buildings, and
various developed and undeveloped properties. Conducted NEPA reviews for several cellular towers and
conducted follow-up Biological Assessments. Prepared an Environmental Assessment (EA) for a proposed
reservoir located in Hodgeman County, Kansas.

PRESENTATIONS/PUBLICATIONS
VanBlaricon, James |. and Mammoliti, Chris, 2008. Mitigation You Can Live With. State Association of

Kansas Watersheds 2008 Annual Conference.
VanBlaricon, James |. Navigating the Regulatory Complexities of Wind Farm Development. Terracon,
Delivering Success, Newsletter, Fall 2006.

CERTIFICATIONS

40-Hour Hazardous Waste Operations & Emergency Response
AHERA Asbestos Inspector and Project Designer, Kansas

ADDITIONAL COURSES
Wetlands Delineation Training and Field Practicum, Adaptive Ecosystems, Inc., 2005
Selecting, Installing, and Inspection of Construction Site SWPPP, IRCA, 2003
Writing and Implementing a SWPPP, IRCA, 2003
Terracon Phase | Environmental Site Assessment Training, Terracon
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Tab 1. Project Narrative:

A. Site Location Map: The project site is within the northwest quadrant of Section 3,
Township 27 South, Range 1 East. It is bounded on the west by I-135, on the south by
the East Fork of Chisholm Creek, and the north by the Union Pacific Railroad. The east
boundary is currently undeveloped. A clip from the Wichita East Quadrangle USGS
Topographic Map is included in Appendix A.

B. The existing site is undeveloped and vegetated. The terrain is flat with a general slope
of less than 1% in any direction. There is a north-south open channel tributary to the
East Fork of Chisholm Creek that is located at the approximate 1/3 point from the east
that carries overflow from an existing pond north of the UP railroad facility. The off-
site pond and the north-south tributary are connected by a smooth wall metal culvert
that is approximately 8.5’ in diameter. There are some existing monitoring wells in
the north central portion of the property that monitor the ground water migrating
from the north. They are due to a contaminant spill that occurred on the UPRR
property several years ago.

The property is currently outside of the floodplain as it is protected by a levee system.
it does lie within designated Zone X (See FIRM maps in Appendix G). Stormwater
runoff currently reaches the East Fork of Chisholm Creek from two locations. The east
% of the property (approximate) drains to the north-south tributary and the west % of
the property (approximate} drains to an outfall pipe in the southwest corner, on the i-
135 right of way (see C0.1 — Drainage Plan-Existing Areas in Appendix B}.

The proposed development consists of four building structures, paved parking lots and
access drives, sidewalks and a helicopter pad. Three of the structures being
constructed are to be occupied by the Kansas Army National Guard and include the
Wichita Readiness Center, the Field Maintenance Shop, and an unheated storage
building. The fourth building is a City owned building planned for law enforcement
training and a community center.

The proposed stormwater conveyance consists of both enclosed and open graded
systems. The enclosed systems will consist of curb inlets, area inlets and underground
piping. The open graded systems will include graded swales and open end culverts.

All on-site stormwater will be directed to detention/retention ponds (less minor fringe
areas that will drain directly to the creek). The detention/retention ponds will serve to
prevent an increase in peak storm discharge through a detention structure designed
to allow discharge at existing levels into the creek. Additionally, the ponds will provide
retention of the low flows to allow percolation and groundwater recharge. Another
key element of the proposed drainage system is to enclose the north-south tributary
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channel in a single celi box structure. See C0.2 — Drainage Plan-Proposed Areas in
Appendix C}.

C. Current off site conditions include undeveloped property to the east, railroad property
to the north, interstate 135 to the west and East Fork of Chisholm Creek to the south.
A minor amount of the east off-site property drains stormwater onto this property
(adjacent to the northeast corner of subject property) as does a portion of the railroad
property to the north {see C0.1 — Drainage Plan-Existing Areas in Appendix B). The
overflow from Cruiser Lake, north of the UP railroad flows across the site in the north-
south tributary.

D. A summary of the existing and proposed starmwater calculations is provided helow:

Existing Conditions {See calculations in Appendix B}:

Stormwater Runoff to West Stormwater Runoff to East
Q;=14.3 cfs Q,=7.1cfs
Qs = 20.9 c¢fs Qs =10.4cfs
Quo=32.7 cfs Qig=14.9 cfs
Qs = 41.6 cfs Qg5 = 18.6 cfs
Qg =73.8 cfs Quoo = 33.9 cfs

Proposed Conditions (See calculations in Appendix D}:

Stormwater Runoff to West Stormwater Runoff to East
Q;=49.6cfs Q;=43.6cfs
Qs =59.8 cfs Qs =52.1cfs
Qqp = 69.2 cfs Qi =59.9 cfs
Qs = 88.7 cfs Q5 =76.6 cfs

Q.lOD =123.6 cfs Q]_oo =106.1 cfs
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The proposed stormwater runoff will be detained/retained within detention ponds
located in each area. The final discharges into the East Fork of Chisholm Creek are
listed below:

Stormwater Runoff to West Stormwater Runoff to East
Q;=9.7 cfs Q; = 0 cfs {retained within pond)
Q;=12.3¢fs Qs =5.6cfs
Qyg=14.9 cfs Qip=6.6cfs
Qus =29.0 cfs Qa5 = 15.3 cfs
Quop = 49.6 cfs Qoo = 30.2 cfs

The development will incorporate several “Best Management Practices” 1o
prevent/reduce stormwater pollution from construction activities. As standard
practice, all inlets will be protected through the use of silt fencing and/or gravel bags
placed to block sediment from entering the inlets and enclosed storm sewer system.
Additionally, the proposed detention/retention ponds will be utilized as sediment
basins that will collect sediment carried across the site and prevent it from entering
the outfall structures and creek. The sediment basins will be cleaned of excess
sediment prior to final grading of the detention ponds. The outer limits of the
construction will also be lined with silt fence to prevent runoff exiting the property
directly to the creek from carrying sediment off site and polluting the creek. All outfall
structures into the creek will include a blanket of riprap at the outfall to prevent
erosion of the creek slopes.

It is also anticipated that the north-south tributary will be protected along the tops of
the embankment with silt fencing. As the single cell box is constructed within the
channel, the contractor will utilize localized silt fencing. The existing rock ditch checks
within the channei will also provide assistance.

The stockpiling of topsoil or other excavations not currently being utilized will be
protected with a temporary seed placed on the top of the pile along with silt fence
installed around the perimeter of the stockpile.

The contractor will be required to provide washout facilities to collect and dispose of
washout materials from construction vehicles.

Permanent erosion control will include the riprapped outfalls, permanent grassing and
landscaping.

A copy of the Plat is included in Appendix A.
The preliminary Grading Plan is included in C0.3 — Drainage Plan-Proposed Areas in
Appendix C.
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Tab2. Existing Conditions Runoff Calculations:

A. See Orthophoto in Appendix A.

B. The Rational Method was utilized for this plan. Detention requirements were
determined utilizing Haestad Methods QTR-55 and POND-2 modeling software.
Additionally, HEC RAS was utilized to model the East Fork of Chisholm Creek.

C. Existing Topography is shown on C0.1 — Drainage Plan-Existing Areas in Appendix B.

D. The Total site area is 45.3 acres (m/I). Total area contributing drainage to the site
(excluding the Cruiser Lake overflow) is 59.3 acres {m/l). There is no noted impervious
area on the existing property.

E. Benchmarks for site control are included on C0.1 — Drainage Plan-Existing Areas in
Appendix B.

F. Ail streams, creeks and waterways are labeled on C0.1 — Drainage Plan-Existing Areas
in Appendix B.

G. The predominant soils for the site include Tabler silty clay loam and Elandco silt loam
as shown on the Soil Map — Sedgwick County, Kansas which is included in Appendix A.

H. The locations and boundaries of wetlands, lakes and ponds are noted within the

-

Preliminary Jurisdictional Determination in Appendix J.

There is no noted impervious area within the boundary of this site.

The existing utilities are noted on C0.1 — Drainage Plan-Existing Areas in Appendix B.
All conveyance systems are noted on C0.1 — Drainage Plan-Existing Areas in Appendix
B.

Flow Paths are depicted on C0.1 — Drainage Plan-Existing Areas in Appendix B,

. Existing channels and bridges and culverts are shown on C0.1 — Drainage Plan-Existing

Areas in Appendix B.

N.-O.  See Existing Drainage Calculations in Appendix B. Existing Drainage Calculations

Q.

for Cruiser Lake and the 8.5’ diameter metal culvert passing under the railroad are
included in Appendix F.

The existing downstream drainage capacity is sufficient for this project. Thereis no
planned increase in peak flow discharge to the creek.

R.-S. All existing topo and pipes are shown on C0.1 — Drainage Plan-Existing Areas in

Appendix B.
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Tab 3.

Post-Development Hydrologic Analysis:

A-B. The developed site stormwater conveyance system will consist of a combination

of overland flow and flow through an enclosed system of inlets and below-grade
storm sewer piping. The site will be divided into two localized drainage basins with a
majority of the flows being directed to detention/retention ponds within the
respective basins. A small portion of the outer fringe along the south boundary of the
property will flow off-site, un-detained. The off-site runoff that enters the property
from the east and north has been included in the drainage areas and accounts for
approximately 13.0 acres of the 58.3 acres that drain across the site. The rational
method was utilized to determine the runoff rates and size the stormwater
conveyance systems and detention. A summary of the drainage hasins and
conveyance systems for the 10-year storm event is provided in the tables below. The
drainage areas and inlet numbers correspond to sheet C0.2 — Drainage Plan-Proposed
Areas in Appendix C. Additional calculations for time of concentration are included in
Appendix C.

Table 1lI-1. Proposed Hydrologic Data Summary — West Drainage Basin

Runoff Time of Rainfall 10-Yr

Drainage | Inlet | Area | Coefficient | Concentration | Intensity | Runoff,

Area No. | {Acres} (10-¥r) (10-Yr) (10-Yr) Cfs
1 7 1.82 0.50 24.8 413 3.8
2 6 2.54 0.50 19.7 4.60 5.8
3 8 4.49 0.50 13.7 5.37 12.1
4 5 1.52 0.60 11.0 5.89 5.4
5 4 1.22 0.60 9.5 6.31 4.6
6 3 1.52 0.60 8.9 6.31 5.8
7 2 0.77 0.60 9.0 6.31 2.9
8 1 1.04 0.90 5.0 7.41 6.9
9 16 0.55 0.60 10.2 6.09 2.0
10 15 0.65 0.60 5.0 7.41 2.9
11 14 0.22 0.60 5.0 7.41 1.0
12 13 0.51 0.90 5.0 7.41 3.4
13 12 1.25 0.90 5.0 7.41 8.3
14 17 0.28 0.90 5.0 7.41 1.9
15 11 2.49 0.90 5.0 7.41 16.6
16 10 1.15 0.90 5.0 7.41 7.7
17 9 1.33 0.90 5.0 7.41 8.9
18 NA | 5.18 0.50 15.7 5.08 13.2
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Table l1I-2. Proposed Hydrologic Data Summary — East Drainage Basin
Runoff Time of Rainfall 10-Yr
Drainage | Inlet | Area Coefficient | Concentration | Intensity | Runoff,
Area No. | {Acres) (10-Yr) (10-Yr) {10-Yr) Cfs
20 6 2.60 0.60 14.0 5.53 8.6
21 5 3.44 0.60 18.0 4.83 10.0
22 3 1.32 0.90 5.0 7.41 8.7
23 4 0.31 0.90 5.0 7.41 2.0
24 2 1.03 0.90 5.0 7.41 6.8
25 NA | 2.13 0.50 14.2 5.37 5.7
26 NA 10.65 0.50 184 4.83 25.7
Table IlI-3. Proposed Hydrologic Data Summary — Un-Detained Runoff
Runoff Time of Rainfall 10-Yr
Drainage | Inlet | Area Coefficient | Concentration | Intensity { Runoff,
Area No. | {Acres) (10-Yr) {10-Yr) {10-Yr) Cfs
19 7 7.75 0.26 63.0 2.37 4.8
27 6 1.25 0.30 5.0 7.41 2.8
28 8 0.30 0.24 5.0 7.41 0.5

Cruiser Lake Discharge

Cruiser lLake is located north of the project site, to the north of the UPRR tracks.
The lake’s watershed includes approximately 1177 acres to the northeast. The lake has
two outfall structures, an 8.5’ diameter metal pipe and an overflow weir. The 8.5
diameter metal pipe is located within the east half of the Project site. The pipe outfalls
into a tributary to the East Fork of Chisholm Creek, The weir is located in the southwest
corner of the lake.

The current plan includes the enclosure of the open channel tributary with an
8'x8’ reinforced concrete box that will start on the north side of 20" St. N and daylight
near the existing connection with the East Fork of Chisholm Creek. The RCB will attach
to the 8.5’ dia. metal pipe to the south of the railroad property. [n comparing the open
areas, the 8.5 dia. metal pipe has an open area of 56.75 square feet while the 8'x8” RCB
has an open area of 64 sq. ft. which increases the open area slightly. An energy
dissipater will need to be included in the final design to dissipate the high velocities at
the outfall of the box. The calculated flows, velocities and headwater depths are
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C.

D.

E.-F.

summarized below. The calculations are based on a culvert with inlet control and
detention capacity of the pond. Full calculations are included in Appendix F.

Table llI-4. Hydrologic Data Summary — Cruiser Lake Watershed and Detention

Storm Total Discharge, Velocity, | Headwater
Event Runoff structure Qutlet Elev.
(yr) (cfs}) {cfs) (fps} (ft)
2 401 38 8.05 1311.77
5 790 80 9.51 1312.73
10 1014 116 7.74 1313.38
25 1318 168 8.76 1314.19
100 1924 278 10.36 1315.82

An additional analysis was compieted for a “worst case” scenario which includes
a 100-year event occurring within the creek combined with a 100-year event within the
lake basin occurring simultaneously to see what the effects would be. Based on a creek
100-year event elevation of 1318.20, the RCB and metal culvert would be submerged. A
computer model was utilized to determine the effects. In this scenario, the 100-year
storm elevation within the pond is 1321.13 or approximately 1.1 feet abave the weir
base elevation of 1320. The water overtopping the weir flows off to the west and
southwest within graded swales. The flow heading southwest should flow within an
existing ditch along the east side of the -135 embankment to the outfall structure at the
creek. Full calculations are included in Appendix F.

N/A

The proposed contours for the detention pond facilities are shown on sheet C0.2 —
Drainage Plan-Proposed Areas in Appendix C.

There are two detention facilities planned for this development with one serving
the west half of the site {approx.} and the other serving the east. The detention facilities
will be sized to convey an equal to or lesser amount of discharge for all applicable storm
events (2, 5, 10, 25 and 100 year events) into the East Fork of Chisholm Creek. The
current proposed detention facilities are as follows:

West Detention Pond:

The west detention pond is a proposed detention/retention open pond with a detention
outfall structure constructed along the south face of the pond. The detention structure
is connected to the East Fork of Chisholm Creek with a 36” diameter reinforced concrete
pipe daylighting in the north creek embankment (a riprap bianket would be constructed
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around the outfall to minimize erosion and provide energy dissipation). The proposed
detention outfall structure for the west detention pond is a combination of 2 4’
diameter standpipe and 15” orifice system. The orifice will controf the discharge of
smaller flow events while the standpipe combines with the orifice to control the larger
flows. The circular orifice shall be cast into the side of the standpipe. Additionally, the
orifice is set at an elevation such that there is some ponding created within the
detention area to promote groundwater recharge and environmentally friendly design.

The 36" outfall pipe daylighting to the creek was sized to release flow under a
submerged condition since the floodwater elevations within the creek generated from a
larger storm event will exceed the flowline and top of pipe elevations. From the FEMA
FIRM Map (see Appendix F} it was determined that the 100-year flood elevation within
the creek is approximately 1314.00’. The planned outfall elevation of the 36" pipe is
1305.39’. A typical section of the detention outfall structure is shown on the next page.

The rate of discharge allowed through the structure was determined by subtracting the
un-detained flow (flows directly into the creek) from the flow generated by the
undeveloped area for each appiicable storm event.

A summary of the west detention outfall structure is presented below and the
supporting calcuiations are included in Appendix D.

Allowable Discharge (Qa):

Q> =14.3 cfs-4.0 cfs =10.3 ¢fs
Qs = 20.9 cfs-5.7 cfs = 15.2 cfs
Qip=32.7 cfs-8.6 cfs = 24.1 cfs
Qys = 41.6 cfs-10.8 cfs = 30.8 cfs
Quagp = 73.8 cfs-18.9 cfs = 54.9 ¢fs

Calculated Discharge through Detention Outfall Structure:
Q,=9.6cfs

05 =123 cfs

Q_]_[} =14.9 cfs

Qus=29.0cfs

Quo0 = 49.6 cfs

Discharge Allowed Through 36" RCP during 100-Year Storm Event (tailwater condition)
Q =50.71 cfs (which is greater than Qoo discharged from the detention structure)
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Top of Bank
Elev=1318.50'

4’ Dia. Standpipe
Top Elev=1313.25’

E. Fork of
Chisholm Creek

15" Dia. Orifice
FL Elev=1310.00

36" RCP @ 0.5%

FL out=1306.29

Typical Section — West Detention Qutfall Structure

East Detention Pond:

The east detention pond is very similar to the west detention pond. Itis also a proposed
detention/retention open pond with a detention outfall structure constructed along the
south face of the pond. The detention structure is connected to the East Fork of
Chisholm Creek with a 30" diameter reinforced concrete pipe daylighting in the north
creek embankment (a riprap blanket would be constructed around the outfall to
minimize erosion and provide energy dissipation). The proposed detention outfall
structure for the west detention pond is a combination of a 36” diameter standpipe and
11” orifice system. The orifice will control the discharge of smaller flow events while the
standpipe combines with the orifice to control the larger flows. The circular orifice shall
be cast into the side of the standpipe. Additionally, the orifice is set at an elevation such
that there is some ponding created within the detention area to promote groundwater
recharge and environmentally friendly design.

The 30" outfall pipe daylighting to the creek was sized to release flow under a
submerged condition since the floodwater elevations within the creek generated from a
larger storm event will exceed the flowline and top of pipe elevations. From the FEMA
FIRM Map (see Appendix G) it was determined that the 100-year flood elevation within
the creek is approximately 1318.20’. The planned outfall elevation of the 30" pipe is
1312.75". Atypical section of the proposed outfall structure is shown on the next page.

The rate of discharge allowed through the structure was determined by subtracting the
un-detained flow (flows directly into the creek) from the flow generated by the
undeveloped area for each applicable storm event.
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A summary of the east detention outfall structure is presented below and the
supporting calculations are included in Appendix E.

Allowabie Discharge {Qe):
Q;=7.1cfs-1.3cfs=5.8cfs

Qs =10.4 cfs-1.6 cfs = 8.8 cfs
Q10=14.9cfs-1.8 cfs =13.1 cfs
Q5 = 18.6 cfs-2.3 cfs = 16.3 cfs
Qao0 = 33.9 cfs-3.2 ¢fs = 30.7 cfs

Calculated Discharge through Detention Outfall Structure:
Q;=5.6c¢fs

Q5 = 6.4 cfs

Qip = 6.6 cfs

Qus = 15.3 cfs

Qg0 =30.2 cfs

Discharge Aliowed Through 36” RCP during 100-Year Storm Event (tailwater condition)
Q=36.7cfs {which is greater than Qg discharged from the detention structure. The
detention structure should control the rate)}

Tap of Bank
Elev=1322.00"

3’ Dia, Standpipe
op Clev=1310.

E. Fork of
Chisholm Creek

11" Dia. Qrifice
FL Elev=1315.00"

30" RCP @ 0.5%

Typical Section — East Detention Outfall Structure

G. With the proposed stormwater detention/retention facilities, there should be no
negative impact on the East Fork of Chisholm Creek. All release rates are calculated to
be equal to or less than the pre-development condition.

H. The proposed enclosed pipe invert elevations can be found in the Hydraflow analysis
for the west and east storm sewers included in Appendix D and E respectively.

I.  The design water surface elevations for the detention ponds are as follows:
West Detention Pond
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2-Year Storm Event = 1312.70
5-Year Storm Event = 131319
10-Year Storm Event = 1313.42’
25-Year Storm Event = 1313.8%
100-Year Storm Event = 1314.25

East Detention Pond

2-Year Storm Event = 1318.18’
5-Year Storm Event = 1319.06’
10-Year Storm Event = 1319.28’
25-Year Storm Event = 1319.93’
100-Year Storm Event = 1320.48’

). Typical Details are included in Section E.-F of this report.

K. Proposed Limits of Clearing and grading can be seen on sheet €0.2 - Drainage Plan—
Proposed Areas in Appendix C.

L. The existing roads and impervious area can be seen on sheet C0.1 — Drainage Plan-
Existing Areas in Appendix B.

M. The existing utilities and proposed utilities can be seen on sheets C2.0 — Utility Plan-
Readiness Center and C2.0 — Utility Plan-FMS in Appendix H.

N. The proposed conveyance systems can be seen on sheet CO. 2 — Drainage Plan-
Proposed Areas in Appendix C.

Q. The proposed 8x8" RCB enclosure of the north-south tributary to E. Fork of Chisholm
Creek can be seen on sheet C0.2-Drainage Plan-Proposed Areas in Appendix C.

P. Noted Above

Q. Emergency overflow from both detention ponds will flow over the bank and into the
East Fork of Chisholm Creek.

R. The top of the west Detention Facility embankment is 1318.00. The top water surface
elevation from the 100-year storm event is 1314.25 or 3.75" below the top of bank.
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The top of the east Detention Facility embankment is 1322.00. The top water surface
elevation from the 100-year storm event is 1320.48 or 1.52" below the top of bank.
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Tab 4. Floodplain Submittal

The Heartland Preparedness Center site does not lie within a floodplain as it is currently
protected by levees. See the FEMA FIRM maps in Appendix F.
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Tab 5. Federal, State and Local Permits

All applicable permitting will be submitted through the appropriate governmental agencies
prior to construction.



