RN

\\\ ~,
—,
-

S~
~

Cam iy
&
~
~ A
I
e

(“3;
N

NN

| S

Py

- - ..
- ) .
- -, - /"'

E S .

o e

7 .

> \\\\\
v SN
Y \\\ - N

.
s
e
//
> .
-

AN

.,
.

.

~

e R
I

-
'

e
\\ N
\
AN

rd :
P :
. ,
Vi
s
/ !
/;
7
/
e
//- ’ - st .
{' N
i N
Ny - N
K
\\
,’-/’f
;

f_ DRAINAGE REPORT

Reeds Cove Medlcal Campus. Addition
RN WICHITA SEDGWICK”COUNTY

KANSAS'
A A ‘ N /
A A nril £ 9

. g Ap._rll. 5,2011
.:';‘?7_1’ e .‘- : ‘\‘: . B ~\ " {.\j:k o . a
4 ; ',fr T

A

| Ruggles & Bohm P.A.

Engineering, Survcging, | and Flanning




Y

€ 1 0O ) ) 0 CC S O OO L3 0 60 €2 €99 6.9 B2 o o

™oL OY oW oA p

WICHITA

Adopted. February 23, 2007

Public Works, Engineering Division
Final Drainage Plan Submittal Checklist

Reviewer:

Subdivision Name:Zeeds Cove Medical Campus
Total Land Area Of Ownership;__{19 Acres

Type: _____ Residential _X__Commercial
Applicant: [Elan$
Engineer, Rucsles § Bohm P.4.

Industrial

purt Grovp LLE. Contact,_Matthew Liflie

Date: Y-13- I/
Location: |2 T+hE § Zist M

Recreation Municipal Other

Phone #:

Contact:  Alex Lgre

Phone # 2t4-3003

Please check the appropriate box:

(If “NA” is checked, an explanation must be entered)

| = Included; NA = Non-Applicable; R= Required prior to development

Applicant

Engr

Tab 1. Project Narrative

NA Explanation / Location in Plan

NA

A. Site Location Map, using USGS Map

Dreirg ot Tupstsy

B. Discussion of development, existing conditions, and
proposed impacts on stormwater, wetland, riparian,
and flood plain

»] falrage ﬂ-lpﬁf‘\

C. Discussion of offsite conditions

Drainuce Q-Lpo rt

D. Summary of runoff calculations (pre/post
development} No increase in peak discharge for all
storm series

DebeArom Rt nt eA for in
Previdns Devtlopment Downsireav

E. Narrative description of the type and function of the
pemanent best management practices that are
incorporated into the site design

Drodec S Q._par‘\

7
/
7
v
v/

/

F. Copy of the plat

D:ﬁl Ayl mpgr‘\

v

G. Preliminary grading plan {The final grading plan

GeAPING PLAM

shall be sealed, signed and dated prior to Engineering I}
receiving the final sanitary sewer plans. One plan ng v [%4?7% 3 /
sheet and PDF shall be submitted to the Subdivision
[ Engineer.)
H. Professional Engineer seal, signature and date on /
cover of report -
|. 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 Runcff Calculations NA Explanation / Location in Plan NA
A. Copy of applicable orthophoto showing proposed
project boundaries (preferable in color) Dea R & a‘?“"’\

B. Runoff Method (Rational, Hydrograph Method, or
other approved methods by Engineering)

Drairage Do psf

C. Existing topography (no greater than 2-foot
contours, 1-foot recommend)

Df a\\\ Mst Ma P

D. Total Site Area and Total Impervious Area (acres)

LOLE O~ SITE

E. Benchmarks used for site control

D"a;tﬁcﬂc}.{_’ MQ‘P

F. Streams, creeks, and waterway labeled

Mo oM STTE

G. Predominant soils from USDA soil surveys, and/or
on site soil borings

DA | MAGE PLAM

< Q\\\Q—

H. Location and boundaries of natural features such
as wetlands, lakes, and ponds with the nomal water
elevation noted

MomE oM SITE

I. Location of existing roads, buildings, parking lots

and other impervious areas.

AMine on) SITE

NN
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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

DRAMAGE PLAN

K. Location of existing conveyance systems such as
storm drains, iniets, catch basins, channels, swaies,
and areas of overland flow

D&aidpeg PLAM

<

L. Fiow paths

neaivRGE PLAN

M. Location and dimensions of existing channels,
bridges or culvert crossings

ot ov STk

N. Existing conditions hydrologic analysis for runoff
rates, volumes and velocities showing methodolegies
used and supporting calculations (2, 5, 10, 25 & 100
year, 24-hour storm events} or Critical Duration

PRaIvALE RERKT

0. Assumed pre-developed runoff curve numbers

DRANAGE RERODT

P. Existing time of concentrations used in calculations

DRp | VAGE REFORT

Q. Evaluate immediate downstream drainage capacity,
not to exceed more than 0.25 miles downstream of
site

pRarvAsl ReEFORY

R. Existing structural elevations (e.g., invert of pipes,
manholes, etc.)

DErivAGE MAP

SESRSY S

S. Cross-section data for open channels

MR

T. Ground water elevations, if applicable

A

WN

Applicant

Engr

Tab 3. Post-Development Hydrologic Analysis

NA

Explanation / Location in Plan

A. Proposed (post-development) conditions hydrologic
and hydraulic analysis for runcff rates, volumes, HGL,
and velocities showing the methodologies used and
supporting calculations for ail applicable design storms
(2, 5,10, 25 & 100 year, 24-hour storm events}

pemmABE QEPSRT

S~

B. Proposed time of concentrations used in
calculations

DRAIMABE ReRRR

C. Assumed post-developed runoff curve numbers

EATIoNA L EQUATI OM, C-FACHES

D. Proposed contours for detention facilities (to equal
area used in outlet rating curves)

DRawAGE map

E. Preliminary sizing calculations for stormwater
controls including contributing drainage area, storage,
and outlet configuration

Dampﬂbf PLAN - Cpv P
ITERNMAL PMpAE TRD

F. Stage-storage-discharge or outlet rating curves and
inflow and cutflow hydrographs for storage facilities

Prec ne ﬂ"f"r‘

G. Final analysis of potential upstream/downstream
impact/effects of project, where necessary

SeaAGE REFOGT

H. Existing and proposed structural elevations (e.q.,
invert of pipes, manholes, etc.)

perniMAGE MAP

|. Design water surface etevations and normal pool
elevation for ponds.

bRAINAGE mAD

J. Typical detail for putlet structures, embankments,
spillways, grade control structures, conveyance
channels, etc. To include height, width, elevation,
and/or diameter.

oA v RieE
Rgos N

o

SN N AN NS NC

K. Proposed limits of clearing and grading

DRAIMREE MAP

Q\

L. Location of existing and proposed roads, buildings,
parking lots and other impervious areas.

TRD w/ ocl SUBMITTAL

M. Location of existing and proposed utilities (e.g.,
water, sewer) and easements

Dm.‘nc-‘,t N“f’

S

N. Location of existing and proposed conveyance
systems such as storm drains, inlets, catch basins,
channels, swales, and areas of overland flow

Taternal Dralnegg Sﬁs“ﬂm ta
be deterwmined@ oct Subm;‘dal

O. Preliminary location and dimensions of proposed
channel modifications, such as bridge or culvert
crossings

JORIE

SN
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Final Drainage Plan Submittal Checklist
Adopted: February 23, 2007

P. Preliminary selection and location of stormwater
controls

DA VREE  REMRT/ mAP

/

£

Q. Emergency overflow structure's flow path DRAIVRGE PLAN 4
R. Detention facility provides one-foot of freeboard a
above the HWL and emergency outfall shown (top of pRaIv 42 pLo 'J /

berm elevation shown)

S. The 100-year 24-hour HWL delineated on the plan
for detention pond

WA e anew‘f)gt pwi;\l)‘

T. Lowest opening elevations table on the plat for
structures located adjacent to channels or ponds

PLAT S DRpAivAGE MAP

U. Stormwater Management Facilities located within a
Reserve

PLAT % DRAIMAGE MAP

V. Maintenance responsibility of stormwater
management facility shall be specified in the platters

AN

text. (e.9. HOA, Lot Owners Association, or lot} AT
W. Off-site drainage easements or agreements /
required, where necessary ' /A

Applicant Engr
Tab 4. Floodplain Submittaj I NA Explanation / Location in Plan I NA
A. Provide source of flood profile A v
B. Nearest base flood elevations ) /A 7
C. Delineation of pre-developed reguiatory i
fioodplain/fioodway limits d / A /
D. Delineation of post-developed regulatory floodplain
and floodway limits Mila v
E. Floodplain boundary determination per elevation
{project limits shown) M / A v
F. Provide source of floodway data table and v
discharges M4
G. Provide all hydrologic and hydraulic study ’
information for site-specific floodplain studies, V4
unnumbered Zone A area elevation determinations )
and flood plain map revisions or required permits fu/ 4
H. Provide regulatory floodway and four natural profile '
models (10,50,100, and 500-yr) for existing and future v
watershed conditions VA
|. Location of floodplain/fioodway limits and
relationship of site to upstream/downstream properties V
{floodplain limits to be per elevation and scaled
location) /U / 'Q
J. Fiood plains and floodways located within a %
Reserve, where necessary M / A

Applicant Engr
Tab 5. Federal, State and Local Permits (to be IR | NA Explanation / Location in Plan /R | NA

provided prior to construction unless otherwise
specified)

A. US Army Corps of Engineers - Regulatory program
pemits (404 water quality certification)

M(A

B. Kansas Department of Agriculture - Division of
Water Resources Permits (Stream Obstruction,
Channel Change, Flood Plain Fill, Levee, Water

Appropriations, Dam safety permit, etc.) P~ ’ A
C. Federal Emergency Management Agency (FEMA)

Letter of Map Changes (LOMA, LOMR, LOMR-f,

CLOMR, etc.) Shall be included and approved when MIA
project modifies the limits of the floodway.

D. Kansas Department of Transportation MIA
E. Sedgwick County Right-of-way Permit YL

\&'\\ S
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DRAINAGE REPORT

Reeds Cove Medical Campus Addition
WICHITA, SEDGWICK COUNTY,
KANSAS

April 5, 2011



Reed’s Cove Medical Campus Addition
DRAINAGE ANALYSIS -
April 5, 2010

INTRODUCTION

This report contains supporting documentation and calculations for the proposed Reed’s
Cove Medical Campus Addition development. The proposed site is an undeveloped 11.9
acre parcel of land located in the NW % of Section 11 T27S R2E on 127" St. East just south
of 21% Street North. The area also included in the drainage plan an additional 1.7 acres of
Reed’s Commercial Lot 1 that not be part of the proposed plat but will be included in
calculations for stormwater treatment. The area is currently pasture land and the soil type
located on site is Irwin and Rosehill silty clay loam, both in hydrologic group D. The site
generally drains in two directions with approximately 2.4 acres draining west to a roadside
ditch along 127" Street East while the remaining 11.2 acres drains east to an existing
detention pond located in Reed’s Cove residential subdivision. No offsite tributary drain onto
the proposed project site. The information located on the attached FEMA FIRM
20173C0377E, effective date Feb. 7, 2007, indicates the site is located in unshaded Zone X,
defined as areas outside of the 0.2% floodplain.

DETENTION

The detention necessary to reduce the post development runoff to pre development levels is
provided in the pond just downstream in the Reed’s Cove residential subdivision. The
drainage plans for both the Reed Commercial and the Reed’s Cove Addition indicate the
eastern portion of what is now referred to as Reed’s Cove Medical Campus Addition is to be
detained in the large pond located in Reed’s Cove Addition. The project site will reduce the
area draining to the east to reduce the peak post development flows to predevelopment levels.
The additional area will be directed to the existing Reed’s Cove detention pond. The Reed’s
Cove drainage report indicates the pond reduces the 100-yr runoff of the development from
1979 cfs to 1915 cfs, while storing over 74 ac.-ft. Therefore the extra capacity of the pond
will easily store the additional 0.9 acre directed to it.

TC Q2 Q5 | Q10 | Q100

Area
Existing {ac.) | {(min.) | C2 C5 | C10 | C100 | (cfs) | (cfs) | (cfs) {cfs)
West 2.4 15 0.30 1035 | 045 | 0.65 2.8 3.8 5.6 11.5
East 11.2 29 030 |035)| 045 0.65 9.1 12.9 | 19.3 40.0
TC Q2 Q5 1 Q10 | Q100

Area
Proposed (ac.} | (min} | C2 C5 | C10 | C100 | (cfs) | (cfs) | (cfs) | (cfs)

West 1.1 15 068 {069 ] 0.73 | 0.80 2.8 3.5 4.2 6.5

East 12.5 29 068 1069 ] 0.73 | 0.80 231 | 285 | 408 | 54.9
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CHANNEL PROTECTION AND WATER QUALITY VOLUMES

Channel protection volume for the development will be provided in a pond at the eastern end
of the site. An existing 36” RCP with a flowline of 1361.3 flows from just inside the east
property line to Reserve C of Reed’s Cove. A wet pond will be constructed such that the
existing 36” can be modified for the outlet of the pond. This pond will also provide water
quality volume and detain the channel protection volume. The calculations to determine the
water quality and channel protection volumes are as follows;

Water Quality Volume

Eq. 4-26 R, =R,,U + RyyD + RiI =0.00*%0.05 + 0.25*%0.25 + 0.95*0.75 = 0.775
Eq.4-24 WQ, = PR, A/12=(1.2*%0.775*13.6)/12 = 1.05 ac.-ft.

Eq. 4-25 Quww=PR,=1.2*%0.775=0.93 in.

Channel Protection Volume

Calculate composite CN

CN = 0.75(98)+0.25(88) = 95.5

S = 1000/CN - 10 =0.47 in.; 1,=0.28 = 0.2(0.47) =0.094; I,/P = 0.094/1.2 = 0.0783
Q = (P-I)*/[(P-L)+S] = (2.8-0.094)%/[(2.8-0.094)+0.47] = 2.30 in.

Where P = 2.8 inches (1-year, 24-hr rainfall)

From Figure 4-6 using Ia/P and t, = 0.25 hrs, q, = 800 cfs/mi%/in

Eq. 4-18 Q,= quAQuFp = 800%(11.9/640)*0.93*1.00 = 13.83 cfs

Figure 4-17 q,/q; = 0.25

Eq. 4-30 V/V, = 0.682-1.43(qo/qi)+1.64(qy/qi)*-0.804(q/q;)° = 0.647

Vs=((V4/ VDQA)/12 = (0.647)(2.3)(12.5)/12 = 1.55 ac-.ft.

Q outlet = (q/q:)* q; = 0.025%13.83 =0.35 cfs

The wet pond shall have a static water surface of 1361.0 and a peak water surface of 1365.0.

The outlet shall be controlled by an orifice in a stand pipe or structure. The orifice shall be
2.5” in diameter and shall serve as the outlet control for both the water quality and channel



O O ¥ KD

protection volume. The larger storms shall be passed by a weir structure dropping into the
existing 36” RCP. The water quality volume of 0.92 ac.-ft. is provided completely in the wet
pond and will share the outlet structure. The pond stage and area is shown in the table
below;

Stage Area (ac.)
1361 0.30
1362 0.34
1363 0.39
1364 0.43
1365 0.47

INTERNAL DRAINAGE

The internal drainage system shall utilize grassed swales and storm sewer to direct the runoff
to the proposed wet pond. The particular details of the internal drainage system will have to
be determined as the site is developed and a final layout is available.
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