SMKEQC 411 North Webb Road
o ENGINEERING Wichita, Kansas 67206
“ CONSULTANTS, NG, 316-684-9600 FAX 316-684-5100

LETTER OF TRANSMITTAL
PROJECT: Brighton Courts Addition : TO:  Ms. Vicky Huang
City of Wichita Engineering
PROJECT NO: 02280 455 N. Main - 7" Floor
DATE: April 14, 2003 , Wichita, KS 67226
We are sending you the following items: X _ Attached

Under separate cover
X __Via__Delivery

Drawings Specifications Computer Disk(s)
Maps Petitions X _Other
COMMENTS: Enclosed are 2 copies of the preliminary drainage report for the above referenced
project.
For Your Approval As Requested
For Your Use For Your Files
Approved As Noted X_For Review and Comment
REMARKS: Please feel free to contact us With any questions you might have.

Signed: KMA, W /Lv\

Kara Anderson
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Preliminary Drainage Report for the Brighton Court Addition
Wichita, Sedgwick County, Kansas

Location

The subject property is in Wichita, Sedgwick County, Kansas. The proposed
development is located south of 21% Street North and west of Webb Road. Wilson
Estates Parkway borders the site to the south, Wilson Farms Third Addition to the west,
Wilson Retirement Addition to the North, and Legacy Wilson Estates Addition to the East.
The site was previously platted as portions of the Legacy Park Wilson Estates Addition,
Wilson Farms Second Addition and Wilson Farms Third Addition. The site lies in the
Northeast Quarter of Section 8, Township 27 South, Range 2 East. The dimensions of the
property are approximately 1300 feet north to south and 470 feet east to west at the
widest point. The area of the plat’is 13.07 acres. The site is shown on the Andover,
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 comprises Irwin Silty Clay Loam, 1-6% slopes (la & Ic - HSG “D”)
and Rosehill silty clay, 1-3% slopes (Rd — HSG “D”). The Hydrological Soil Group (HSG)
used to select runoff coefficients is “D”.

Pre-developed Conditions

Current Development
The site is an undeveloped, vacant lot.

Current Landlform and Slope

Slopes vary from 0.5% to 3.5%. An existing 8'x4’ reinforced concrete box (RCB) under
Wilson Estates Parkway is located in the southwest comer of the site. The RCB carries
runoff from Northeast to southwest, away from the site. Elevations vary from 205 in the
northwest comer of the site to 185’ near the RCB.

Current Drainage Condlitions

According to the Federal Emergency Management Agency (FEMA), the site is in Zone C —
areas of minimal flooding. The nearest Zone A (areas of 100-year flooding) Is
approximately 400 feet southwest of the site. (FIRM Panel 15, Wichita, Sedgwick County,
Kansas, May 15, 1986) (shown in Appendix C).

Current Runoff Characteristics
A natural channel crosses the site from the northeast to the southwest. An existing 8’ x4
RCB carries runoff from the site under Wilson Estates Parkway. The box has an upstream
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flow line of 181.5. Immediately downstream of the RCB is an existing pond with a normal
pool elevation of 183.

The site was divided into watersheds for the purpose of sizing storm water sewer pipes
and inlets. The Drainage Plan in Appendix D shows the watersheds and proposed storm
water sewer. Four of the watersheds are offsite areas that drain onto this site. Area’s
‘A”, “C7, and “E” sheet flow onto the site from surrounding additions. Area “G” flows
onto the site through an existing storm water sewer system from the Legacy Wilson
Estates Addition. - The rational method 'was used to analyze each watershed shown in
the Drainage and Utility Plan. Times of concentration (t.) were calculated using the FAA
method. The spreadsheet in Appendix E displays the area, runoff coefficient (c), time of
-concentration (t.), and flow rate (Q) for the 2, 5, 10, and 100-year event for each
watershed. Time of concentrations vary from 15 to 34 in undeveloped conditions. The
total runoff from the site is 56.0 cfs in the 100-year event. Undeveloped runoff values are
found in Table 1.

Table 1. Undeveloped Runoff.

s [ s Y s B o

2-Year 5-Year 10-Year 100-Year
. ' (cfs) (cfs) (cfs) (cfs)
Brighton Courts (no offsite) 10.1 14.9 23.9 56.0
To existing RCB 8'x4’ ’ '
(including offsite) 322 439 62.4 131.4

Developed Conditions

Proposed Development
The site will develop as 38 residential lots with an average size of %4 acre. A pond is
proposed on the reserve in the southwest comer of the site.

- 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 and 1-2% in back yards. The lot-grading plan is shown in
Appendix F.

Proposed Runoff Characteristics

The same watersheds shown in Appendix D were used to analyze developed
conditions. Times of concentration (t.) were calculated using the FAA method. The
spreadsheet in Appendix E displays the area, runoff coefficient (), time of concentration
(t), and flow rate (Q) for the 2, 5, 10, and 100-year event for each watershed under
developed conditions. Time of concentrations vary from 15 to 26 in developed
conditions. The total runoff from the site is 73.6 cfs in the 100-year event. Developed
runoff values are found in Table 2. The proposed pond will not provide detention due
to the size.
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The existing RCB downstream of the site was analyzed using HY-8 modeling software.
The HY-8 output is in Appendix G. The model conservatively used the 100-year
elevation of the downstream pond to be the taliwater elevation of the RCB. The model
showed that the box was able to handle a flow rate of 340 cfs before overtopping the
road. This is significantly less than the proposed 100-year flow rate of 143.8 cfs to the
RCB.

Storm water sewer pipes were sized based upon the flow rates calculated in the

‘spreadsheet. Storm water is sized to convey a 100-year design event.

Table 2. Developed Runoff.

2-Year 5-Year 10-Year | 100-Year
, : (cfs) (cfs) (cfs) (cfs)
Brighton Courts (no offsite) 19.2 95.7 359 73.6
To existing RCB 84 496 556 74.8 143.8
(including offsite) :
Summary

Brighton Court Addition is a residential development covering 13 acres. It will consist of
38 residential lots and a reserve with a pond. The site was previously platted in the

‘Legacy Park Wilson Estates, Wilson Farms Second, and Wilson Farms Third Additions, but

is currently a vacant lot without any improvements. The site was analyzed under existing
and proposed conditions using the rational method. Brighton Court Addition discharges
into an existing 8'x4” RCB under Wilson Estates Parkway. Peak flow from the site in the
100-year event increases from 131.4 cfs to 143.8 cfs. The 12.4 cfs increase in runoff will
have a negligible effect on the pond downstream. The existing box has a capacity of
340 cfs and will not be effected by the increased flow. Onsite storm water sewer has
been sized to convey a 100-year design event from the site and offsite areas that drain
onto the site. ‘
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APPENDIX A
QUADRANGLE MAP
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APPENDIX B
SOIL MAP
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APPENDIX D

DRAINAGE & UTILITY PLAN
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APPENDIX E

DRAINAGE CALCULATIONS
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APPENDIX F
GRADING PLAN
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D, - 1

CURRENT DATE: 04-11-2003 FILE DATE: 04-11-2003

CURRENT TIME: 11:41:41 FILE NAME: BRIGHTON

FHWA CULVERT ANALYSTS - nf“n““n"""nn“n""nn“nn“”""”
. VERSION 4.1 iivigivigivivinivivigiyivigieivivielyiviaioiululih

i >
s ¢ _CULVERT SHAPE, MATERIAL, INLET 3
5 ) .

[ﬁ L ® INLET OUTLET CULVERT ° BARRELS 3

vV 3 ELEV. FLEV. LENGTH > SHAPE SPAN  RISE MANNING INLET 3
s 3 (FT) - (FT)  (FT) 3 MATERIAL (FT)  (FT) n . TYPE - 3

— 1 181.42  181.09 62.99 3 1 RCB 8.00 4.00 .012 CONVENTIONAL?
3 2 3 3 3

—!3 3 3 3 3
3 4 3 3 3

3 5 3 3 3
| SUMMARY OF CULVERT FLOWS (CFS) FILE: BRIGHTON  DATE: 04-11-2003

__ELEV (FT)  TOTAL 1 2 3 4 5 6 ROADWAY ITR

185.30 0 0 0 0 0 0 0 0 1
L] 185.31 20 20 0 0 0 0 0 0 1
185.34 40 40 0 0 0 0 0 0 1
— 185.39 60 60 0 0 0 0 0 0 1
185.46 80 80 0 0 0 0 0 0 1
L] 185.55 100 100 0 0 0 0 0 0 1
185.67 120 120 0 0 0 0 0 0 1
. 185.80 140 140 0 0 0 0 0 0 1
185.83 144 144 0 0 0 0 0. 0 1
L 186.13 180 180 0 0 0 0 0 0 1
186.32 200 200 0 0 0 0 0 0 1
— 189.10 341 341 0 0 o0 0 OVERTOPPING
L
:} SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: BRIGHTON - DATE: 04-11-2003
HEAD HEAD TOTAL FLOW s FLOW
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
185. 30 ©0.00 0 0 0.00
185.31 0.00 20 0 0.00
185.34 0.00 40 0 0.00
' 185.39 0.00 60 0 0.00
185.46 0.00 80 0 0.00
185.55 0.00 100 : 0 0.00
185.67 0.00 120 0 0.00
185.80 0.00 140 0 0.00
[J 185.83 0.00 144 0 0.00
186.13 0.00 180 0 0.00
186.32 0.00 200 0 0.00
[< <1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000
0
r\ 2
CURRENT DATE: 04-11-2003 L FILE DATE: 04-11-2003
CURRENT TIME: 11:41:41 =  FILE NAME: BRIGHTON

AAAADNDDDT
DIS- HEAD- INLET OUTLET O00OCO000C00o000000000O0Dooo0N000000HE000




CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET" TAILWATER
FLOW ELEV. - DEPTH DEPTH TYPE DEPTH - DEPTH VEL. DEPTH VEL. DEPTH
(Cfs) o (ft) (ft) . (ft) <F4> . (ft) B (ft) (fps) (ft) (fps) (ft)

El. inlet face invert 181. 42 ft El. outlet invert 181.09 ft
_El. inlet throat invert 0.00 ft _EL. inlet Crest 0.00 ft

i
I
i
i
i
D

* Kk Kk k ok SITE DATA * Kk ok k ok EMBANKMENT TOE * ok ok kK ok ok ok ok ok ok ok ok ok

UPSTREAM STATION (FT) 95.00
UPSTREAM ELEVATION (FT) 181.50
UPSTREAM EMBANKMENT SLOPE (X:1) 4.00
DOWMSTREAM STATION (FT) 0.00
. DOWNSTREAM ELEVATION (FT) 181.00
DOWNSTREAM EMBANKMENT SLOPE (X:1) 4.00
_)***** CULVERT DATA SUMMARY dokkkokk ok kok ok ko k ok ok ok ok okok ok ok ok ok ok
— BARREL SHAPE BOX
BARREL SPAN 8.00 FT
L BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
— BARREL MANNING'S N 0.012
INLET TYPE ’ CONVENTIONAL
L INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.)
INLET DEPRESSION NONE

[}URRENT DATE: 04-11-2003 , FILE DATE: 04-11-2003
CURRENT TIME: 11:41:41 - FILE NAME: BRIGHTON

185.30

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) - 189.10




