Preliminary Drainage Report for the Shady Ridge 2" Addition
Wichita, Sedgwick County, Kansas

Location

The subject property is in Wichita, Sedgwick County, Kansas. The site has been platted
as Shady Ridge Addition. The proposed development is located approximately 600
feet east of Ridge Road between Central Avenue and Maple Street. The site is between
Shade Lane and Wayside Lane. Residential developments and vacant lots surround the
site. Shady Ridge 2™ Addition is in the South Half of the Southeast Quarter, of Section
99, Township 29 South, Range 1 East. The dimensions of the property are approximately
950 feet by 525 feet. The area of the plat is 3.1 acres. The site is shown on the Wichita
West, Kansas Quadrangle, located in Appendix A.

Soils

According to the NRCS (SCS) Sedgwick County Soil Survey in Appendix B, the soil on the
site is silty loam. The site is made up of Milan loam, 1-3% slopes, (Ma - HSG “B”). The
HSG used to select runoff coefficients is “B”.

Pre-developed Conditions

Current Development
The site is currently vacant land zoned as Multi-Family.

Current Landform and Slope
Slopes in the site vary from 0.5% to 3.5%. Elevations vary from 149’ at the southwest
comer to 146’ at the street south corner of the site.

Current Drainage Condlitions

The site drains from southwest to northeast. The Wichita-Valley Center Floodway is
approximately 1000 feet northeast of the site. The remaining site is in Zone C — areas of
minimal flooding (FIRM Panel 125, Sedgwick, County, Kansas, January 16, 1987) (shown in
Appendix C). The nearest Zone A is approximately 1000 feet northeast of the site.

Current Runoff Characteristics

The site currently drains into Shade Lane and into a drainage ditch north of the site. The
drainage ditch crosses under Winterset Lane through a 2-9'x4” RCB. Approximately 45.8
acres from offsite drain into the ditch as it runs parallel with the site. Peak flow during the
T100-year design event is 165 cfs. A storm water pipe from the north outlets into the
drainage ditch just before it crosses under Winterset Lane via the RCB.  Approximately
17.3 acres drain into the ditch, in addition to the 45.8 acres, before crossing under
Winterset Lane. Before development began on Shady Ridge 1% Addition the RCB had a
peak flow of 298 cfs during the 100-year design event. Runoff calculations were done
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using the rational method and are shown in the spreadsheet in Appendix D. Drainage
boundaries are shown in the Drainage and Utility Plan in Appendix E and include areas for
both the 1% and 2™ additions. Time of Concentration was calculated using the FAA
method. Under Pre-Shady Ridge 1% Addition conditions, 17.2 cfs leaves the site in the
100-year design event. A summary of the runoff values is shown in Table 1.

Table 1. Pre-developed Runoff.

Sub-Watershed 9-Year 5-Year 10-Year 100-Year
(cfs) (cfs) (cfs) (cfs)
A 15 1.7 2.7 6.7
B 2.3 2.6 4.3 10.5
From Shady Ridge 3.8 4.3 7.0 17.2
To RCB 70.4 95.9 125.7 298.0

Developed Conditions

Proposed Development
Lots 1 through 11 of Shady Ridge 1% Addition are to be combined into 2 larger lots
roughly 1.5 acre in size. The site will still be developed as Multi-family lots.

Proposed Landform and Slope
Final slopes in the development have not been determined, but the minimum will be
0.5% within street right-of-way. The preliminary lot-grading plan is shown in Appendix F.

Proposed Runoff Characteristics

The site will continue to drain into Shade Lane and into the drainage ditch north of the
site. Proposed runoff calculations were done using the rational method and are shown
in the spreadsheet in Appendix D. The drainage areas were the same as in the 1
addition; however, the runoff coefficients were altered to indicate the slightly different
land usage. Time of Concentration was calculated using the FAA method. Under
proposed conditions, 49.9 cfs leaves Shady Ridge in the 100-year design event. A
summary of the runoff values is shown in Table 2.

Table 3. Developed Runoff.

Sub-Watershed 9-Year 5-Year 10-Year 100-Year
(cfs) (cfs) (cfs) (cfs)
A 6.5 8.5 11.2 19.5
B 10.1 135 17.5 30.4
From Shady Ridge 1 & 2 16.6 29.1 98.7 499
To RCB 76.4 103.8 136.0 241.9
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An HY-8 run has been completed on the RCB under Winterset Lane and is shown in
Appendix G. The 100-year water surface elevation from the Wichita-Valley Center
Floodway was used as a constant water surface elevation. The box can handle 650 cfs
before overtopping the street.

Summary

The Shady Ridge 2™ Addition is currently vacant lots and is a re-plat of The Shady Ridge
Addition. In the 2" Addition lots 1-11, from the first addition are combined into 2 larger
lots approximately 1.5-acre in size. A drainage ditch flows from west to northeast, north
of the site. Peak runoff from the Shady Ridge Addition will increase by 32.7 cfs during
the 100-year design event. The site enters the Wichita-Valley Center Floodway through a
9-9x4’ RCB under Winterset. Flow to the RCB will increase from 228.0 cfs to 241.9 cfs.
This increase of 13.9 cfs is 6.1% of the total flow to the RCB. According to the HY-8
model, the 100-year water surface elevation is 124.26 feet under current conditions and
124.30 feet after development. The RCB will handle the increased flow from the
development of this site. The site is at the base of the drainage area, before it outlets
into the Wichita-Valley Center Floodway. The site will have a negligible effect on runoff
through the ditch and to the RCB. Minimum pad elevations will be provided with the final
plat.
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APPENDIX A
QUADRANGLE MAP
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APPENDIX B
SOIL SURVEY
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APPENDIX D
DRAINAGE CALCULATIONS



2/18/2005 COMPUTATION FORM SHADY RIDGE 1°' AND 2"° ADDITIONS X Preliminary
PROPOSED CONDITIONS Final
STORM DRAINAGE SYSTEM DESIGN STORM SEWER DESIGN
BY THE RATIONAL METHOD Design
Area ID Conveyance Area |Accum. Area} Runoff Coefficients Slope Data Time of Concentration Rainfall Intensity Storm Flows
From To c2 C5 Cc10 C100 X - Elev Elev Flow Tc2 Avg Tcs Avg Tc10 Avg | Tc100 | Avg Tc2 Tcs Tc10 Tc100 12 15 1o 1100 Q2 Q5 Q10 Q100
Explanation of Runoff Coefficients - ) . ) ) . . . .
ac ac Max Min Length Calc V2 Calc V5 Calc V10 Calc | V100 min min min min in‘hr in/hr in‘hr in/hr cfs cfs cfs cfs
Existing
A 430 | 430 | o020 | 018 | 024 | 037 | Y Law”fr‘]:‘f;fv}:u‘?s"’pe")"" 149.0 | 125.0 | 1700 |59.54] 0.48 |60.87| 0.47 |56.90| 0.50 |48.30| 0.59| 60 | 61 | 57 | 48 | 1.72 | 215 | 264 | 423 | 148 | 166 | 272 | 673
B 670 | 6.70 | 0.20 | 0.18 | 0.24 | 0.37 | UPan Law”ﬂ:f;fvmfs'°pe'°% 149.0 | 125.0 | 1700 |59.54]| 0.48 |60.87| 0.47 |56.90| 0.50 |48.30] 0.59| 60 61 57 48 | 172 | 215 | 264 | 423 | 230 | 259 | 425 | 10.49
A+B 11.00 | 020 | 0.18 | 0.24 | 037 | Yo Lawnﬁgzifv‘i(;jfs"’pe")% 149.0 | 125.0 | 1700 | 59.54] 0.48 |60.87] 0.47 | 56.90] 0.50 |48.30] 0.59| 60 | 61 57 | 48 | 172 | 215 | 264 | 423 | 378 | 426 | 697 | 1722
o} West RCB 45.80| 4580 | 0.61 | 0.64 | 0.68 | 0.75 | Multi-Unit Attached - 65% Impervious | 170.0 | 125.0 | 4000 |53.64| 1.24|50.35| 1.32 |45.97| 1.45|38.31]| 1.74| 54 50 46 38 | 1.86 | 2.41 | 301 | 479 | 51.96 | 70.64 | 93.74 | 164.54
D East RCB 17.30| 17.30 | 0.61 | 0.64 | 0.68 | 0.75 | Mutti-nit Attached - 65% Impervious | 150.0 | 125.0 | 1500 |28.81] 0.87 |27.05] 0.92 | 24.70| 1.01 |20.58] 1.21| 29 27 25 21 | 278 | 3.43 | 422 | 653 | 29.34 | 37.98 | 49.64 | 84.73
A+C+D RCB 67.40 | 058 | 0.61 | 0.65 | 0.73 | Multi-Unit Attached - 65% Impervious | 170.0 | 125.0 | 4000 |56.50| 1.18|53.56] 1.24 |49.05| 1.36 | 40.96| 1.63| 56 54 49 41 | 179 | 233 | 2.86 | 466 | 70.44 | 95.90 |125.67 | 227.95
Proposed
2.46 Acres Multi-Unit Attached - 65%
A 430 | 430 | 060 | 0.62 | 0.67 | 0.74 |impervious 1.84 Acres Muti-Unit Detached| 149.0 | 125.0 | 1700 | 33.08| 0.86 |31.76] 0.89 |28.45] 1.00|23.82] 1.19] 33 32 28 24 | 252 | 319 | 390 [6.13 | 650 | 850 | 11.24 | 19.51
- 60% Impervious
5.51 Acres Multi-Unit Attached - 65%
B 670 | 670 | 0.60 | 0.63 | 0.67 | 0.74 |impervious 1.19 Acres Muti-Unit Detached| 149.0 | 125.0 | 1700 |33.08| 0.86 |31.09] 0.91 |28.45] 1.00|23.82| 1.19| 33 31 28 24 | 252 | 319 | 390 |6.13 | 10.13 | 13.46 | 17.51 | 30.39
- 60% Impervious
7.97 Acres Multi-Unit Attached - 65%
A+B 11.00 | 0.60 | 0.63 | 0.67 | 0.74 |impervious 3.03 Acres Muti-Unit Detached| 149.0 | 125.0 | 1700 | 33.08] 0.86 |31.09] 0.91 |28.45| 1.00]23.82| 1.19]| 33 31 28 24 | 252 | 319 | 390 | 6.13 | 16.63 | 22.11 | 28.74 | 49.90
- 60% Impervious
c West RCB 45.80| 4580 | 0.61 | 0.64 | 0.68 | 0.75 | Mutti-Unit Attached - 65% Impervious | 170.0 | 125.0 | 4000 |53.64| 1.24 |50.35| 1.32 |45.97| 1.45|38.31]| 1.74| 54 50 46 38 | 1.86 | 2.41 | 3.01 | 479 | 51.96 | 70.64 | 93.74 |164.54
D East RCB 17.30| 17.30 | 0.61 | 0.64 | 0.68 | 0.75 | Mutti-Unit Attached - 65% Impervious | 150.0 | 125.0 | 1500 | 28.81] 0.87 |27.05] 0.92 | 24.70| 1.01 |20.58] 1.21| 29 27 25 21 | 278 | 3.43 | 422 | 653 | 29.3¢4 | 37.98 | 49.64 | 84.73
A+C+D RCB 67.40 | 0.61 | 064 | 0.68 | 0.75 | Multi-Unit Attached - 65% Impervious | 170.0 | 125.0 | 4000 |53.70| 1.24 |50.49] 1.32 |46.04] 1.45|38.38| 1.74| 54 50 46 38 | 1.86 | 2.41 | 297 | 479 | 76.39 |103.75 | 135.99 | 241.93

k:\wp\project\2005\05030-Shady Ridge Second Addition\Drng\Drainage Calculations.xls
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APPENDIX E
DRAINAGE & UTILITY PLAN
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APPENDIX F
LOT GRADING PLAN
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1

CURRENT DATE: 03-29-2004 FILE DATE: 03-29-2004
CURRENT TIME: 13:37:17 FILE NAME: SHDYRDG

paiataiyiyietaisisisisivistaiaisieiaiiatatuiniutal FHWA CULVERT ANALYSLS fytutyivisiyiutyisiuisisiaiaisiatainiyiniaiiainiel

gt o oot b Sy s Uy s Senbal HY-8. VERSION 4.1 Pttt st s g g s iy S b
%":"?"n.ﬁgggﬁ””“”””.f""f""““""""An"""“"""""""""""""""“""""""u"""".nnnagggnnungﬂgyf
3 c 3
3 U Al
3 L 3 INLET OUTLET CULVERT °* BARRELS 3
2V * ELEV. ELEV. LENGTH * SHAPE SPAN RISE MANNING INLET 3
3 3 (FT) (FT) (FT) 3 MATERIAL (FT) (FT) n TYPE 3
21 3 120.18 120.12 67.99 3 2 RCB 9.00 4.00 .012 CONVENTIONAL?
3 2 3 3 3
3 3 3 3 3

4

5

6

A

SUMMARY OF CULVERT FLOWS (CFS) FILE: SHDYRDG DATE: 03-29-2004
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
124.00 0 0 0 0 0 0 0 o 1
124 .01 25 25 0 0 0 0 0 0 1
124.02 50 50 0 0 0 0 0 0 1
124.03 75 75 o] 0 0 0 0 0 1
124.06 100 100 0 0 0 0 0 o 1
124.08 125 125 0 0 0 0 0 0 1
124 .13 150 150 0 0 0 0 0 0 1
124.17 175 175 0 0 0 0 0 o0 1
124 .21 200 200 0 0 0 0 0 0 1
124.26 225 225 0 0 0 0 0 0 1
124.30 242 242 0 0 0 0 0 0 1
126.60 651 651 0 0 0 0 0 OVERTOPPING )

A\ JAN A JAY AAAAAAAAADAAAN

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: SHDYRDG DATE: 03-29-2004
HEAD HEAD TOTAL FLOW % FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
124 .00 0.00 0 0 0.00
124.01 0.00 25 0 0.00
124.02 0.00 50 0 0.00
124 .03 0.00 75 0 0.00
124.06 0.00 100 0 0.00
124.08 0.00 125 0 0.00
124.13 0.00 150 0 0.00
124.17 0.00 175 0 0.00
124.21 0.00 200 0 0.00
124 .26 0.00 225 0 0.00
124.30 0.00 242 0 0.00
JAY A A\

__<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000
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CURRENT DATE: 03-29-2004 FILE DATE: 03-29-2004
CURRENT TIME' 13 37 17 FILE NAME SHDYRDG

DIS- HEAD- INLET OUTLET DDDDuMHHHHHHHHHHHHHHHHUUUMWU\tHiUJUHHHJM
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TATILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfS) ) (ft) (ft) (ft)" <F4> . (ft) (ft) (fps) (ft) (fps) l(ﬁt)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAAAAAA

0 124 .00 0.00 3.82 0-NF 0.00 0.00 0.00 0.00 0.00 3.88
25 124 .01 0.67 3.83 3-M1t 0.54 0.39 0.36 3.88 0.00 3.88
50 124.02 1.07 3.84 3-M1t 0.87 0.62 0.72 3.88 0.00 3.88
75 124.03 1.40 3.85 3-Mlt 1.13 0.82 1.07 3.88 0.00 3.88

100 124 .06 1.70 3.87 3-M1t 1.36 0.99 1.43 3.88 0.00 3.88
125 124.08 1.97 3.90 3-Mlt 1.59 1.15 1.79 3.88 0.00 3.88
150 124 .13 2.21 3.4 3-Mlt 1.79 1.29 2.15 3.88 0.00 3.88
175 124 .17 2.44 3.98 3-Mlt 2.00 1.43 2.50 3.88 0.00 3.88
200 124 .21 2.66 4.03 3-M1t 2.18 1.57 2.86 3.88 0.00 3.88
225 124 .26 2.87 4.08 3-Mlt 2.37 1.70 3.22 3.88 0.00 3.88
2472 124 .30 3.01 4.12 3-M1lt 2.50 1.78 3.46 3.88 0.00 3.88
JA A I\
El. inlet face invert 120.18 ft El. outlet invert 120.12 ft
El 1n1et throat 1nvert . 0 OO ft El 1nlet crest ‘ 0.00 ft

*kk*k* STTE DATA ***x* EMBANKMENT TOE **%*%*%kk**kk%k*

UPSTREAM STATION (FT) 100.00
UPSTREAM ELEVATION (FT) 120.20
UPSTREAM EMBANKMENT SLOPE (X:1) 4.00
DOWMSTREAM STATION (FT) 0.00
DOWNSTREAM ELEVATION (FT) 120.10
DOWNSTREAM EMBANKMENT SLOPE (X:1) 4.00

**%%*% CULVERT DATA SUMMARY *%kkxkkhkhkhthhhhkdhhkdkkhk *k &k

BARREL SHAPE BOX

BARREL SPAN 9.00 FT
BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE
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CURRENT DATE: 03-29-2004 FILE DATE: 03-29-2004
CURRENT TIME: 13:37:17 FILE NAME: SHDYRDG

ARAARAR ARAAAAARAAAR AARARAAAAAA AARAAAAAAAAAAAAAAAAAAAAARAAAAAAAAARA ARAAA AAAAR
AAAAAAAAAAAAAAAAAAAALAAAAAAAAAAAAAALADNAAAAAAAAAAALAAAAAAADAAAAAAAAAAAAAAAAALAAADNAAAAAANL

CONSTANT WATER SURFACE ELEVATION
124.00

ARAAAAAAAAARAAARAARAARAARAAAAARAAAAAARARARAAARRARAAARAARAAARARAAAAAAAAAAARARAARAARAAAAARAAAAAR
AAAARAAAAARANAANNANAANAARA  ROADWAY OVERTOPPING DATA AAAAAAAAAAAAAAAAAAAAAANNAAN
AAARARAAARAAAAAAARAAAAAAAAAAAAAAAAARARAARAAAAAARAARAARAARAAARAAAARAAAAAAAAAAAAAAAAAAAAAAR

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 36.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 126.60

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADAAAAAAAAAAADAAAAAAAAAAAAAAAAAAAAAAAAAAAAN
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