February 12, 2001 _

. Vichy Huang, P.E.

City of Wichita -

_ + 455 N. Main, 7" Floor
" Wichita, KS 67202

RE: Dralnage Plan

Replat of Part of Spencer Gardens Addltlon

'-Dear Ms. Huang

-

NN

o [vitier ..

"ENGINEERING SERVICES

Please find enclosed with this letter the dramage plan : and suppor:hng calculatlons for the Replat of Part
of Spencer Gardens. ‘The followmg paragraphs summarize the methodology and conclus1ons der1ved

" from these calculations.

The subject property' contains 22.6, Acres. The property is currently undeveloped, with grass vegetation.
Stormwater sewer lines cross the property near the east and west edges of the property. Both are 30-inch

L prpes draining inlets in Pawnee. These pipes dlscharge into Gypsum Creek just south of the sub]ect e

“property. The property is currently sloping to the south w1th substantlal grade difference between the

‘ north and south property lines:

N

" The proposed dramage plan would spht the property 1nto two dra1nage areas. The west half (DA l)
¢ontains 11.55 Ac. The east half (DA-2) contains 11.05'Ac. Undeveloped runoff from these areas is
calculated at 48.1 cfs and 46 1 cfs réspectively. Developed runoff from-these areas were calculated at -
~ 68.1 cfs and 65.2 cfs respectlvely The proposed drainage plan would allow DA-1 to drain directly to
Gypsum Creek, following the existing drainage pattern. Runoff from DA-2 would bé diverted into a
“detention pond in the southeast corner of the property This, detentlon pond would then d1scharge into

"~ Gypsum, Creek - ,

A

The detentlon pond and accompanymg outfall structure were analyzed two ways.. The ﬁrst analys1s RS
considered only the drainage from DA-2 going to the pond. The second analysis ificluded the drainage -
from the 30-inch stormwater sewer pipe adjacent to the pond. The analysis was performed assuming the
.30-inch pipe was ﬂowmg full dur1ng a 100 -year storm, and that the pipe d1scharged into the pond. '

<

An 18-inch d1scharge pipe was used for the initial cond1t1on in which only the runoff from DA-2 was
 considered. The pond was sized as shown on the enclosed drainage plan. The depth of the porid is 5
feet. The resultmg d1scharge is 14:4 cfs, with a water surface elevation of 1302. 63 feet. When added to
- the developed runoff from DA-1, the total runoff for developed conditions is-82.5 cfs: This is less than

. 355NWaco Suite 200
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-~ the'94.2 cfs allowed, so adequate detentlon is provided in this case.
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The second condition was analyzed using a 36” discharge pipe with the same pond dimensions.. Flow,
through the 30-inch pipe at full-flow conditions was calculated at 45.4 cfs. This was added to the inflow.
- of the detention pond. The 45.4 cfs was also added to the “allowable discharge for this condition.
Analysis of the pond results in a peak outflow of 52.1 cfs at an elevation of 1302.84 feet. This outﬂow
" added to the runoff from DA=1 gives a total of 120.2 cfs. The allowable dlscharge for this condition is
139.6 cfs. Once again, the detention provided should be adequate.

‘The layout of this development has not been determined yet and therefore, the final de31gn of the
* detention pond should be completed at the time of development. Determination of whether the-existing
" 30-inch'pipe is redlrected 1nto the detentlon pond should also be de01ded at the time of ﬁnal pond des1gn.

&

- Please review the enclosed calculations and contact me if you have any questions.

-

‘Respectfully, R ,
Austin Mlller,P A . : .

Doug Klassen P.E. S v

AN
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Detention Pond Calculations:

Not including Existing 30-inch Pipe



Hydrograph Report
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Hyd. No. 1
DA-2
Hydrograph type = Rational Peak discharge = 65.11 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 11.05 ac Runoff coeff. = .8
Intensity = 7.37 in/hr Time of conc. (Tc) = 15 min
I-D-F Curve = WICHITA.IDF Reced. limb factor = 1

Total Volume = 58,596 cuft, 1.345 acft

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.02 4.34
0.03 8.68
0.05 13.02
0.07 17.36
0.08 21.70
0.10 26.04
0.12 30.38
0.13 34.72
0.15 39.06
0.17 43.40
0.18 47.75
0.20 52.09
0.22 56.43
0.23 60.77
0.25 65.11 <<
0.27 60.77
0.28 56.43
0.30 52.09
0.32 47.75
0.33 43.40
0.35 39.06
0.37 34.72
0.38 30.38
0.40 26.04
0.42 21.70
0.43 17.36
0.45 13.02
0.47 8.68
0.48 4.34

...End
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Hyd. No. 2

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

Max. Elevation = 1302.63 ft

Peak discharge

Time interval

Reservoir name

Max. Storage

= 14.44 cfs

1 min
Pond 1
43,365 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time inflow Elevation Culv.A Culv.B
(hrs) (cfs) (ft) (cfs) (cfs)
0.05 13.02 1299.11 199
0.07 17.36 1299.19 264 -
0.08 21.70 1299.30 3.30 —
0.10 26.04 1299.43 3.94 ———-
0.12 30.38 1299.58 453
0.13 34.72 1299.76 5.25 ——
0.15 39.06 1299.96 591 -
0.17 43.40 1300.16 647 -
0.18 4775 1300.36 703 e
0.20 © 52.09 1300.59 781
0.22 56.43 1300.84 887  ——
0.23 60.77 1301.09 9.83 —
0.25 65.11 << 1301.32 1068 -
0.27 60.77 1301.56 11.45 ——
0.28 56.43 1301.77 12.10 ——
0.30 52.09 1301.96 1266  -—--
0.32 47.75 1302.11 13.08 —
0.33 43.40 1302.24 1343 -
0.35 39.06 1302.35 13.72 —
0.37 34.72 1302.44 1396  -—--
0.38 30.38 1302.51 14.14 e
0.40 26.04 1302.57 1428  —--
0.42 21.70 1302.61 1438 -
0.43 17.36 1302.63 1443  —
0.45 13.02 1302.63 1444  ——
0.47 8.68 1302.62 1440 W -
0.48 4.34 1302.58 14.32 e
0.50 0.00 1302.54 1420  -—
0.52 0.00 1302.48 1406  --—--
0.53 0.00 1302.43 13.92  —
0.55 0.00 1302.37 13.78  —-
057 0.00 1302.32 1363  -----
0.58 0.00 1302.26 1349  —--
0.60 0.00 1302.21 1335 -
0.62 0.00 1302.16 1321 —-
0.63 0.00 1302.11 13.06  -—-
0.65 0.00 1302.06 1292  —-

(cfs)

(cfs)

Total Volume = 58,596 cuft, 1.345 acft

(cfs)

Culv.C WeirA WeirB WeirC Outflow

(cfs) (cfs)

----- 1.99
----- 2.64
----- 3.30
----- 3.94
----- 453
----- 5.25
----- 5.91
----- 6.47
----- 7.03
----- 7.81
----- 8.87
9.83
----- 10.68
----- 11.45
----- 12.10
----- 12.66
----- 13.08
----- 13.43
----- 13.72
----- 13.96
----- 14.14
----- 14.28
----- 14.38
----- 14.43
..... 14.44 <<
----- 14.40
----- 14.32
----- 14.20
----- 14.06
----- 13.92
----- 13.78
----- 13.63
----- 13.49
----- 13.35
----- 13.21
----- 13.06
----- 12.92

Continues on next page...



Hydrograph Discharge Table

Time
(hrs)

0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08
1.10
112
1.13
1.15
1.17
1.18
1.20
1.22
1.23
1.25
1.27

1.28

1.30
1.32
1.33
1.35
1.37
1.38
1.40
1.42
1.43
1.45
1.47
1.48

inflow
(cfs)

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

Elevation

(ft)

1302.01
1301.95
1301.89
1301.84
1301.78
1301.73
1301.67
1301.62
1301.57
1301.51
1301.46
1301.41
1301.36
1301.32
1301.27
1301.22
1301.17
1301.13
1301.08
1301.04
1300.99
1300.94
1300.89
1300.85
1300.80
1300.75
1300.71
1300.66
1300.62
1300.58
1300.54
1300.50
1300.46
130042
1300.38
1300.35
1300.31
1300.27
1300.24
1300.20
1300.17
1300.13
1300.10
1300.06
1300.03
1300.00
1299.96
1299.92
1299.89
1299.85

(cfs)

12.78
12.62
12.45
12.29
1212
11.96
11.79
11.63
11.47
11.30
11.14
10.97
10.81
10.64
10.48
10.31
10.15
9.99
9.82
9.66
9.49
9.29
9.10
8.91
8.72
8.52
8.33
8.13
7.94
7.75
7.55
7.37
7.27
717
7.08
6.98
6.88

6.69
6.59
6.49
6.40
6.30
6.20
6.11
6.01

5.78
5.66
5.54

(cfs)

(cfs)

(cfs)

Culv. A Culv.B Culv.C WeirA WeirB WeirC

(cfs)

Page 2

Outflow
(cfs) (cfs)

----- 12.78
----- 12.62
----- 12.45
----- - 12.29
----- 12.12
----- 11.96
----- 11.79
----- 11.63
----- 11.47
11.30
----- 11.14
----- 10.97
----- 10.81
----- 10.64
----- 10.48
----- 10.31
10.15
----- 9.99
----- 9.82
----- 9.66
----- 9.49
----- 9.29
----- 9.10
----- 8.91
----- 8.72
----- 8.52
----- 8.33
8.13
----- 7.94
----- 7.75
----- 7.55
----- 7.37
----- 7.27
----- 717
----- 7.08
----- 6.98
----- 6.88
----- 6.79
----- 6.69
----- 6.59
----- 6.49
----- 6.40
----- 6.30
----- 6.20
----- 6.11
----- 6.01
----- 5.89
----- 5.78
----- 5.66
----- 5.54

Continues on next pace...
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Hydrograph Discharge Table

Time Inflow Elevation Culv.A Culv.B Culv.C WeirA WeirB WeirC Outfiow

(hrs) (cfs) (ft) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
1.50 0.00 1299.81 543 - e e e e 543
1.52 0.00 1299.78 531 e e e 5.31

1.53 0.00 1299.75 519 e e e e 5.19
1.55 0.00 1299.71 508 - e e 5.08
1.57 0.00 1299.68 4.95 T 495
1.58 0.00 1299.65 480  -—- s e e e 4.80
1.60 0.00 1299.62 466 - e e e e 4.66
1.62 0.00 1299.59 454 - e e e e 4.54
1.63 0.00 1299.56 445 - e e e 4.45
1.65 0.00 1299.53 4.36 T T 4.36
1.67 0.00 1299.50 427 e e e e - 4.27
1.68 0.00 1299.48 415 e e e e e 415
1.70 0.00 1299.45 404 - e e e 4.04
1.72 0.00 1299.43 392 - e e e 3.92
1.73 0.00 1299.40 381 e e e e 3.81

1.75 0.00 1299.38 369 - e ——— e e 3.69
1.77 0.00 1299.35 35857 - e e e e 3.57
1.78 0.00 1299.33 345 - e e e 3.45
1.80 0.00 1299.31 - 334 - e e e e 3.34
1.82 0.00 1299.29 322 e e e e 3.22
1.83 0.00 1299.27 310 - —— e — 3.10
1.85 0.00 1299.25 298 - e e e 2.98
1.87 0.00 1299.23 287 - e e e e 2.87
1.88 0.00 1299.21 276 - e e e e 2.76
1.90 0.00 1299.19 264 - ———— e e 2.64
1.92 0.00 1299.18 251 — e - 2.51

1.93 0.00 1299.16 239 - e e e e 2.39
1.95 0.00 1299.15 2.27 T 2.27
1.97 0.00 1299.13 A L I 2.16
1.98 0.00 1299.12 205 - e e e e 2.05
2.00 0.00 1299.11 195 - e e e e 1.95
2.02 0.00 1299.09 179 — e e e 1.79
2.03 0.00 1299.08 158 - e e - 1.58
2.05 0.00 1299.07 140 W - e e — 1.40
2.07 0.00 1299.07 124 —— e e e 1.24
2.08 0.00 1299.06 109 e e e e 1.09

...End



Detention Pond Calculations:

Including Existing 30-inch Pipe




Hydrograph >

Hyd. No. 1
DA-2

Hydrograph type it
Storm frequency J
Drainage area
Intensity

© e,
-~ T

I-D-F Curve V

Hydrograph Disck

Time -~ Qutfiow

(hrs cfs)
0.02 4.34
0.03 8.68
0.05 13.02
0.07 17.36
0.08 21.70
0.10 26.04
0.12 30.38
0.13 34.72
0.15 39.06
0.17 43.40
0.18 47.75
0.20 52.09
0.22 56.43
0.23 60.77
0.25 65.11 <<
0.27 60.77
0.28 56.43
0.30 52.09
0.32 47.75
0.33 43.40
0.35 39.06
0.37 34.72
0.38 30.38
0.40 26.04
0.42 21.70
0.43 17.36
0.45 13.02
0.47 8.68
0.48 4.34

...End

i e
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Hyd. No. 2
Drainage from Exist 30"
Hydrograph type = Rational Peak discharge = 45.37 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =7 ac Runoff coeff. = .88
Intensity = 7.37 in/hr Time of conc. (Tc)- = 15 min
[-D-F Curve = WICHITA.IDF Reced. limb factor = 1

Hydrograph Discharge Table

Time -- Outflow

(hrs

0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48

...End

cfs)

3.02
6.05
9.07
12.10
156.12
18.15
21.17
24.20
27.22
30.25
33.27
36.30
39.32
42.34
45.37 <<
42.34
39.32
36.30
33.27
30.25
27.22
24.20
21.17
18.15
15.12
12.10
9.07
6.05
3.02

Total Volume = 40,832 cuft, 0.937 acft



Hydrograph Report

Page 1
Hyd. No. 3
Hydrograph type = Combine Peak discharge = 110.48 cfs
Storm frequency = 100 yrs Time interval = 1 min
1stinflow hyd. No. = 1 2nd inflow hyd. No. = 2

Total Volume = 99,428 cuft, 2.283 acft

Hydrograph Discharge Table

Time 1stinflow + 2nd Inflow = Outflow
(hrs) (cfs) (cfs) (cfs)
0.02 4.34 3.02 7.37
0.03 8.68 6.05 14.73
0.05 13.02 9.07 22.10
0.07 17.36 12.10 290.46
0.08 21.70 15.12 36.83
0.10 26.04 18.15 44 19
0.12 30.38 21.17 51.56
0.13 34.72 24.20 58.92
0.15 39.06 27.22 66.29
0.17 43.40 30.25 73.65
0.18 47.75 33.27 81.02
0.20 52.09 36.30 88.38
0.22 56.43 39.32 95.75
0.23 60.77 42.34 103.11
0.25 65.11 << 4537 << 110.48 <<
0.27 | 60.77. 42.34 103.11
0.28 56.43 39.32 95.75
0.30 52.09 36.30 88.38
0.32 47.75 33.27 81.02
0.33 43.40 30.25 73.65
0.35 39.06 27.22 ' 66.29
0.37 34.72 24.20 58.92
0.38 30.38 21.17 51.56
0.40 26.04 18.15 44.19
0.42 21.70 15.12 36.83
0.43 17.36 12.10 29.46
0.45 13.02 9.07 22.10
0.47 8.68 6.05 14.73
0.48 4.34 3.02 7.37

...End
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Hyd. No. 4
Hydrograph type = Reservoir Peak discharge = 52.10 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyd. No. =3 Reservoir name = Pond Option 3
Max. Elevation = 1302.84 ft Max. Storage = 46,628 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation Culv. A
(hrs) (cfs) (ft) (cfs)
0.02 7.37 1299.02 1.45
0.03 14.73 1299.07 5.22
0.05 22.10 1299.14 8.92
0.07 29.46 1299.24 11.75
0.08 36.83 1299.37 14.59
0.10 4419 1299.53 17.45
0.12 51.56 1299.71 20.22
0.13 58.92 1299.93 23.19
0.15 66.29 1300.14 25.74
0.17 73.65 1300.37 28.21
0.18 81.02 1300.63 30.73
0.20 88.38 1300.91 33.27
0.22 95.75 1301.19 35.59
0.23 103.11 1301.47 37.84
0.25 11048 << 1301.78 40.13
0.27 103.11 1302.07 42.60
0.28 95.75 1302.29 45.47
0.30 88.38 1302.46 47 .69
0.32 81.02 1302.61 49.39
0.33 73.65 1302.71 50.63
0.35 66.29 1302.79 51.48
0.37 58.92 1302.83 51.96
0.38 51.56 1302.84 << 52.10
0.40 44 19 1302.83 51.92
0.42 36.83 1302.78 51.42
0.43 29.46 1302.71 50.63
0.45 22.10 1302.62 4952
0.47 - 14.73 1302.50 48.10
0.48 7.37 1302.36 46.35
0.50 0.00 1302.19 44.26
0.52 0.00 1302.02 41.98
0.53 0.00 1301.84 40.54
0.55 0.00 1301.66 39.23
0.57 0.00 1301.48 37.91
0.58 0.00 1301.31 36.59
0.60 0.00 1301.15 35.28
062 0.00 1300.99 33.95

(cfs)

(cfs)

(cfs)

Total Volume = 99,428 cuft, 2.283 acft

(cfs)

Cuiv.B Culv.C WeirA WeirB WeirC Outflow

(cfs) (cfs)

----- 1.45
5.22
8.92
----- 11.75
----- 14.59
----- 17.45
----- 20.22
----- 23.19
----- 25.74
----- 28.21
----- 30.72
----- 33.27
35.59
----- 37.84
----- 40.13
----- 42.60
----- 4547
----- 47.69
----- 49.39
----- 50.63
----- 51.48
----- 51.96
..... 52.10 <<
----- 51.92
----- 51.42
----- 50.63
----- 49.52
----- 48.10
..... . 46.35
----- 44.26
..... 41.98
..... 40.54
----- 39.23
..... 37.91
..... 36.59
..... 35.28
..... 33.95

Continues on next page...
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Hydrograph Discharge Table

Time inflow Elevation Culv. A Culv.B Culv.C WeirA WeirB WeirC OQutflow

(hrs)  (cfs) (ft) (cfs)  (cfs)  (cfs)  (cfs)  (cfs)  (cfs) (cfs)
0.63 0.00 1300.81 3240  ——— e e e e 32.40
0.65 0.00 1300.64  30.85 - e e e e 30.85
067  0.00 130048 2931  —- o e e 29.31
068  0.00 130033  27.76 - e — e 27.76
0.70 0.00 130019 2621 = e e e e 26.21
072  0.00 1300.05  24.66 - e e e e 24.66
0.73 0.00 1299.91 2293 - e e — 22.93
0.75 0.00 1299.77 2059 - — e e e 20.59
0.77 0.00 1299.64 1924 - SRR — 19.24
0.78  0.00 129952 1738 —— - — e 17.38
080  0.00 129942 1552 - e e 15.52
082 0.0 1299.32 1364  — e e e e 13.64
083 0.0 129924 1176 —— e e e e 11.75
0.85 0.00 129917 986 - e e 0.86

087  0.00 129911 805 - - p— — e 8.05

0.88 0.00 1299.07 538  wm e e e 5.38

0.90 0.00 1299.04 327 - - e 3.27

0.92 0.00 1299.03  1.98 - — e 1.98

093  0.00 1299.02 120  —— e e e e 1.20

...End
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Reservoir No. 3
Pond Option 3
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [A] (Bl  [C]
Rise (in) = 36.0 0.0 0.0 CrestLen(ft) = 0.0 0.0 0.0
Span (in) = 36.0 0.0 0.0 Crest El (ft) = 0.00 0.00 0.00
No.Barrels = 1 0 0 Weir Coeff. = 3.00 3.00 3.00
InvertEL (ft) = 1299.00 0.00 0.00 Eqn. Exp. = 1.50 1.50 1.50
Length (ft) = 50.0 0.0 0.0 Multi-Stage = No No No
Slope (%) = 050 0.00 0.00
N-Value = .013 .013 .013
Orif. Coeff. = 0.60 0.60 0.60
Multi-Stage = -—-- No No Tailwater Elevation = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation Culv. A Culv.B Culv.C WeirA WeirB WeirC Discharge
(ft) (cuft) (ft) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
0.0 00 1299.00 0.00 —— - - — — 0.00
0.1 933 1299.10 7.61 — -— - — — 7.61
0.2 1,866 1299.20 10.76 - — - — -—- 10.76
0.3 2,799 1299.30 13.18 - — - - - 13.18
0.4 3,732 1299.40 15.22 - -- -— - —- 15.22
05 4,665 1299.50 17.02 -— - -—- —-- - 17.02
06 5,598 1299.60 18.64 -— — — - — 18.64
0.7 6,531 1299.70 20.13 —— - - — - 20.13
0.8 7,464 1299.80 20.80 - - - -— -— 20.80
0.9 8,397 1299.90 22.83 - - -— — — 22.83
1.0 9,330 1300.00 24.07 — - — - -— 24.07
1.1 10,453 1300.10 25.24 -— —— — — - 25.24
1.2 11,576 1300.20 26.36 — - - — -— 26.36
1.3 12,699 1300.30 27.44 - -- -— -—-- - 27.44
1.4 13,822 1300.40 28.47 - — — -— — 28.47
15 14,945 1300.50 29.47 -— - - — — 29.47
1.6 16,067 1300.60 30.44 -— - -— — — 30.44
1.7 17,190 1300.70 31.38 - - - - 31.38
1.8 18,313 1300.80 32.29 - -— -— - - 32.29
1.9 19,436 1300.90 33.17 - — — — —- 33.17
2.0 20,559 1301.00 34.04 — - — —- 34.04
2.1 21,879 1301.10 34.88 - -—- -— -— 34.88
2.2 23,199 1301.20 35.70 - — - 35.70
2.3 24,519 1301.30 36.50 - — -—- 36.50
24 25,839 1301.40 37.28 — - - 37.28

Continues on next pace. ..



Pond Option 3 ‘ Page 2

Stage / Storage / Discharge Table

Stage Storage Elevation Culv. A Culv.B Culv.C WeirA WeirB WeirC Discharge

(ft) (cuft) (ft) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

25 27,160 1301.50 38.05 --- - - - - 38.05
26 28,480 1301.60 38.80 --- - - - --- 38.80
2.7 29,800 1301.70 39.54 - -—- - - - 39.54
28 31,120 1301.80 40.27 - - - - --- 40.27
29 32,440 1301.90 40.98 --- - --- - o e 40.98
3.0 33,760 1302.00 41.68 - - --- - --- 41.68
3.1 35,285 1302.10 43.05 --- - --- - -— 43.05
3.2 36,809 1302.20 44.37 - - -—- - - 44.37
3.3 38,334 1302.30 45.66 - - -—- -— -- 45.66
34 39,859 1302.40 46.91 - - - - - 46.91
35 41,384 1302.50 48.13 - - - - - 48.13
3.6 42,908 1302.60 49.31 --- - - - - 49.31
3.7 44,433 1302.70 50.47 - - - - -— 50.47
38 45,958 1302.80 51.61 - - - - - 51.61
3.9 47,482 1302.90 52.72 -- - - - - 52.72
4.0 49,007 1303.00 53.81 --- - - - - 53.81
41 50,744 1303.10 54.87 - - - - --- 54.87
4.2 52,481 1303.20 55.92 - - - - --- 55.92
4.3 54,217 1303.30 56.94 - - --- - - 56.94
4.4 55,954 1303.40 57.95 - -—- - - - 57.95
45 57,691 1303.50 58.94 - -—- - - -— 58.94
4.6 59,428 1303.60 59.92 - --- - - - 59.92
4.7 61,165 1303.70 60.87 --- - --- - -— 60.87
48 62,901 1303.80 61.82 - --- --- -— - 61.82
4.9 64,638 1303.90 62.75 - - - -— - 62.75

5.0 66,375 1304.00 63.67 --- - — - - 63.67



Hydrograph Report

Page 1
Hyd. No. 5
DA-2 (5 year)
Hydrograph type = Rational Peak discharge = 40.21 cfs
Storm frequency = 5yrs Time interval = 1 min
Drainage area = 11.05 ac Runoff coeff. = .8
Intensity = 4.55in/hr Time of conc. (Tc) = 15 min
I-D-F Curve = WICHITA.IDF Reced. limb factor = 1

—

Total Volume = 36,193 cuft, 0.831 acft

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.02 2.68
0.03 5.36
0.05 8.04
0.07 10.72
0.08 13.40
0.10 16.09
0.12 18.77
0.13 21.45
0.15 24.13
0.17 26.81
0.18 29.49
0.20 3217
0.22 34.85
0.23 37.53
0.25 40.21 <<
0.27 37.53
0.28 34.85
0.30 32.17
0.32 29.49
0.33 26.81
0.35 24.13
0.37 21.45
0.38 18.77
0.40 16.09
0.42 13.40
0.43 10.72
0.45 8.04
0.47 5.36
0.48 2.68

...End



Hydrograph Report

Page 1
Hyd. No. 6
Exist. 30" (5-year)
Hydrograph type = Rational Peak discharge = 28.02 cfs
Storm frequency = 5yrs Time interval = 1 min
Drainage area =7 ac Runoff coeff. = .88
Intensity = 4.55in/hr Time of conc. (Tc) = 15 min
I-D-F Curve = WICHITA.IDF Reced. limb factor = 1

Total Volume = 25,220 cuft, 0.579 acft

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.02 1.87
0.03 3.74
0.05 5.60
0.07 7.47
0.08 9.34
0.10 11.21
0.12 13.08
0.13 14.95
0.15 16.81
0.17 18.68
0.18 20.55
0.20 22.42
0.22 24.29
0.23 26.15
0.25 28.02 <<
0.27 26.15
0.28 24.29
0.30 2242
0.32 20.55
0.33 18.68
0.35 16.81
0.37 14.95
0.38 13.08
0.40 11.21
0.42 9.34
0.43 7.47
0.45 5.60
0.47 3.74
0.48 1.87

...End



Hydrograph Report

Page 1
Hyd. No. 7
Hydrograph type = Combine Peak discharge = 68.24 cfs
Storm frequency = 5yrs Time interval = 1 min
1stinflow hyd. No. = 5 2nd inflow hyd. No. = 6

Total Volume = 61,413 cuft, 1.410 acft

Hydrograph Discharge Table

Time 1st Inflow + 2nd Inflow = Outflow
(hrs) (cfs) (cfs) (cfs)
0.02 2.68 1.87 455
0.03 5.36 3.74 9.10
0.05 8.04 5.60 13.65
0.07 10.72 7.47 18.20
0.08 13.40 9.34 2275 .
0.10 16.09 11.21 27.29
0.12 18.77 13.08 31.84
0.13 21.45 14.95 36.39
0.15 24.13 16.81 40.94
0.17 26.81 18.68 45.49
0.18 29.49 20.55 50.04
0.20 32.17 22.42 54.59
0.22 34.85 24.29 59.14
0.23 37.53 26.15 63.69
0.25 40.21 << 28.02 << 68.24 <<
0.27 37.53 26.15 63.69
0.28 34.85 24.29 59.14
0.30 32.17 2242 5459
0.32 29.49 20.55 50.04
0.33 26.81 18.68 4549
0.35 24.13 16.81 40.94
0.37 21.45 14.95 36.39
0.38 18.77 13.08 31.84
0.40 16.09 11.21 27.29
0.42 13.40 9.34 22.75
0.43 10.72 7.47 18.20
0.45 8.04 5.60 13.65
0.47 5.36 3.74 9.10
0.48 2.68 1.87 4.55

...End



Hydrograph Report

Page 1
Hyd. No. 8
Hydrograph type = Reservoir Peak discharge = 36.19 cfs
Storm frequency = 5yrs Time interval = 1 min
Inflow hyd. No. =7 Reservoirname = Pond Option 3
Max. Elevation = 1301.26 ft Max. Storage = 24,018 cuft
Storage Indication method used. Total Volume = 61,413 cuft, 1.410 acft

Hydrograph Discharge Table

Time Inflow Elevation Culv. A Culv.B Culv.C WeirA WeirB WeirC Outflow

(hrs) (cfs) (ft) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
0.03 9.10 1299.04 322 - e e e e 3.23
0.05 13.65 1299.08 643 - - e e e 6.43
0.07 18.20 1299.14 880  —— ——— e e 8.80
0.08 22.75 1299.21 1091  — e e e 10.91
0.10 27.29 1299.29 1295  —— @ - e — 12.95
0.12 31.84 1299.39 15.03 el 15.03
0.13 36.39 1299.51 1712 - eee e ———-- ——en 17.12
0.15 40.94 1299.64 19.21 - e e e e 19.21
0.17 45.49 1299.79 2072 - e e e 20.72
0.18 50.04 1299.95 2348 e e e e 23.48
0.20 54.59 1300.11 2535 - e e e e 25.35
0.22 59.14 1300.27 2715 - e e e 27.15
0.23 63.69 1300.45 2899  —- e e e e 28.99
0.25 68.24 << 1300.64 3085 @ - e e —_— e 30.86
0.27 63.69 1300.83 3253 e 32.53
0.28 59.14 1300.98 3385 - e e e 33.85
0.30 54.59 1301.08 3474 - e e e e 34.74
0.32 50.04 1301.16 3539 - e e e e 35.39
0.33 45.49 1301.22 35.84 ——— e e 35.84
0.35 40.94 1301.25 36.10 - T 36.10
0.37 36.39 130126 << 3619  ——- = e e e 36.19 <<
0.38 31.84 1301.25 36.12 - e e e e 36.12
0.40 27.29 1301.22 3588 - T 35.88
0.42 22,75 1301.18 3549 - e e e e 35.49
043 18.20 1301.11 3494 - e e e e 34.94
0.45 13.65 1301.02 3423 —— ——— e e 34.23
047 9.10 1300.91 3324 r e T 33.24
0.48 4.55 1300.77 K 1 B e — 32.01
0.50 0.00 1300.61 3058 s e eeen s e 30.58
0.52 0.00 1300.46 2903 - e e e e 29.03
0.53 0.00 1300.30 2749 - e e e e 27.49
0.55 0.00 1300.16 R T — 25.94
0.57 0.00 1300.03 o B T — 24.39
0.58 0.00 1299.88 2247 - e e e - 2247
0.60 0.00 1299.74 2043 e ek e 20.43
0.62 0.00 1299.62 1891 - e ——— emeen 18.91
0.63 0.00 1299.50 LA T — 17.05

1

Continues on next paze...



Hydrograph Discharge Table

Time
(hrs)

0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78

...End

Inflow
(cfs)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Elevation

(ft)

1299.40
1299.31
1299.23
1299.16
1299.10
1299.06
1299.04
1299.02
1299.01

Culv. A

(cfs)

15.19
13.32
11.42
9.50
7.76
4.87
2.95
1.79
1.09

Cuiv. B

(cfs)

Culv.C WeirA WeirB WeirC

(cfs) (cfs) (cfs)

(cfs)

Page 2

Outflow
(cfs)

15.19
13.32
11.42
9.50
7.75
4.87
2.96
1.79
1.09



Reservoir Report

Page 1

Reservoir No. 3
Pond Option 3
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [A] [B] [C]
Rise (in) = 36.0 0.0 0.0 CrestLen(ft) = 0.0 0.0 0.0
Span (in) = 36.0 0.0 0.0 CrestEL (ft) = 0.00 0.00 0.00
No.Barrels = 1 0 -0 Weir Coeff. = 3.00 3.00 3.00
Invert EL. (ft) = 1299.00 0.00 0.00 Eqn. Exp. = 1.50 1.50 1.50
Length (ft) = 50.0 0.0 0.0 Multi-Stage = No No No
Slope (%) = 0.50 0.00 0.00
N-Value = .013 .013 .013
Orif. Coeff. = 0.60 0.60 0.60 _
Multi-Stage = - No No Tailwater Elevation = 0.00 ft

Note: Ali outflows have been analyzed under inlet and outiet control.

Stage / Storage / Discharge Table

Stage Storage

(ft)

0.0
0.1
0.2
0.3
0.4
0.5
0.6

N2l as2000
CoLNOURWNDDOON

NN = 2y ad s aa

NN
ENFREN

(cuft)

. 00

933

1,866
2,799
3,732

4,665

5,698

6,531

7,464

8,397

9,330

10,453
11,676
12,699
13,822
14,945
16,067
17,190
18,313
19,436
20,559
21,879
23,199
24,519
25,839

Elevation

(ft)

1299.00
1299.10
1299.20
1299.30
1299.40
1299.50
1299.60
1299.70
1299.80
1299.90
1300.00
1300.10
1300.20
1300.30
1300.40
1300.50
1300.60
1300.70
1300.80
1300.90
1301.00
1301.10
1301.20
1301.30
1301.40

(cfs)

0.00

7.61

10.76
13.18
15.22
17.02
18.64
20.13
20.80
22.83
24.07
25.24
26.36
27.44
28.47
29.47
30.44
31.38
32.29
33.17
34.04
34.88
35.70
36.50
37.28

(cfs)

(cfs) (cfs) (cfs)

Culv.A Culv.B Culv.C WeirA WeirB WeirC Discharge

(cfs) (cfs)

-— 0.00

— 7.61

- 10.76
--- 13.18
- 15.22
- 17.02
- 18.64
-—- 20.13
- 20.80
-—- 22.83
- 24.07
- 25.24
- 26.36
- 27.44
--- 28.47
- 29.47
- 30.44
-—- 31.38
- 32.29
- 33.17
- 34.04
- 34.88
-—- 35.70
--- 36.50
--- 37.28

Continues on next page...



Pond Option 3 Page 2

Stage / Storage / Discharge Table

Stage Storage Elevation Culv.A Culv.B Culv.C WeirA WeirB WeirC Discharge

(ft) (cuft) (ft) (cfs)  (cfs)  (cfs)  (cfs)  (cfs)  (cfs) (cfs)

25 27,160 130150  38.05 - 38.05
26 28,480 1301.60  38.80 - 38.80
2.7 29,800 1301.70 3954  — 39.54
28 31,120 1301.80 4027 - 40.27
2.9 32,440 1301.90 4098 - 40.98
30 33,760 1302.00 4168 - 41.68
31 35285 130210 4305 - 43.05
32 36,809 130220 4437 - 4437
3.3 38,334 130230 4566  — 45.66
34 39859 130240 4691  — 46.91
35 41,384 130250 4813 - 48.13
36 42,908 1302.60 4931  — 49.31
37 44,433 130270 5047 50.47
38 45958 1302.80 5161  — 51.61
3.9 47,482 1302.90 5272 - 52.72
40 49,007 1303.00 5381 - 53.81
41 50,744 130310  54.87  — 54.87
42 52,481 130320  55.92 - 55.92
43 54,217 1303.30  56.94 56.94
44 55954 130340  57.95 - 57.95
45 57,691 130350 5894 58.94
46 59428 130360  59.92 - 59.92
47 61,165 1303.70  60.87 - 60.87
48 62,901 1303.80  61.82 - 61.82
49 64,638 1303.90 6275 - 62.75

5.0 66,375 1304.00 63.67 -— - - - - 63.67
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UTILITY PLAN FOR SPENCER GARDENS ADDITION

WICHITA, SEDGWICK COUNTY, KANSAS
A TRACT OF LAND IN THE NE 1/4, SEC. 2, T28S, RIE
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N 753832 £ 103207 (8}
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1. This property is subject to the
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UTILITY PLAN FOR SPENCER GARDENS ADDITION

WICHITA, SEDGWICK COUNTY, KANSAS
A TRACT OF LAND IN THE NE 1/4, SEC. 2, T28S, RIE
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1. Ihis property is subject to the
restrictions of Community Unit Flon
D.P.—93 on fla with the Metropoliton
Areo Plonning Dept.

2. The uldlity information shown is the
best avodoble ot the time of the
survey. The information was obtained
through Konsas One—Call or ulidily
records ond no representations ore
mode os to the oculucl depth ond
location of the utdities.
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