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DRAINAGE EVALUATION ‘

The site being evaluated is North of Bayley Street and East of
Clifton Ave., a portion of which was previously platted as
Sisters of St.Joseph 3rd Addition and is presently occupied by an
institutional office building and associated off street parking.

The preponderance of surface water drainage from these present-
improvements is directed to the South and discharges through

‘drive approaches into Bayley Street.

Being near the top of a hill there are no storm water sewers in
Bayley St., and the discharge from this property and from other
areas South of Bayley St., are carried West in the street

pavement toward the intersection of Clifton and Bayley

The drainage pattern--of the paved drive and parking areas on the . - '~
" East and South side of the ex1st1ng building cannot be readily .
.altered, however the intent of the plan proposed. by thls study is
to reduce the rate of runoff from the total area by creating a

detention basin to control the discharge from the roofs of both
the existing and the future buildings.

The enclosed print of the drainage plan shows the proposed deten-
tion basin and also the outline of the drainage area contributing
to the basin. The drainage area contributing to the basin is
0.98 Ac.; the impervious area, representing the roofs of both
buildings = 0.53 Ac.; and the balance of the total area con-
tributing to the basin = 0.45 Ac., to be evaluated as lawns in

"hydrologic soil group "B".

Enclosed are the computations used to compute the runoff from the
contributing drainage area, identified as Pre-Developed Condit-
ions (without buildings) and Post-Developed Conditions (with
buildings).

The publication "Interim Drainage and Storm Sewer.Policy for
Design and Documentation, City of Wichita" was used as a guide
for the hydrologic and hydrologic computations. = This public-

" ation is hereinafter referred to as the "Policy Manual”

The time of concentration (Tc), was evaluated as the sum of
overland flow times and shallow concentrated flow time, and found
to be less than 15 minutes, and therefore the 15 minute minimum
has been used for determination of rainfall intensity.
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The Rational Method was used for the hydrologic analysis. Runoff
coefficients and rainfall intensities were based on tabular
values provided in the "Policy Manual". The Hydrologic Soil
Group was identified from the SCS Soils map for Sedgwick County.

The 100-year returh period storm was'used as the basis of evél—

uation of both the Pre and Post Developed runoff, and subseguent -
routing of the Post Developed runoff through the detention basin.

' Enclosed are computer print outs, Pages_Cfl thru C—12-inclusivé,v

of the calculations for peak discharge (Q); Hydrograph values

using the Q/Qp vs. T/Tp template derived from the SCS dimension-

less unit hydrograph; pond volume determination from planimeter
survey; input data for the outlet structure; computation of out- -
let structure rating table; combining outlet structure file with
pond volume file, to produce the pond outflow rating table; pond.

. routing computations, using Post-Developed inflow hydrograph and -
the pond outflow rating table, to produce the outflow hydrograph;(;"

the printed summary of pond routing computations followed by the
graphical display of the inflow/outflow hydrograph relationship. -

PAGE - . PROCEDURE : RESULTS
- C-1 @, for Pre-Developed Conditions 2.96 cfs.
C-2 Pre-Developed Hydrograph Values Table
C-3 Q, for Post-Developed Conditions 4.99 cfs.
C-4 Post-Developed Hydrograph Values - Table
C-5 Pond Volume File Table
Cc-6 Outlet Structure, Input Data Data
c-7 Outlet Structure, Rating Table Table
Cc-8 Combining Pond Volume File & :

Outlet Structure Rating Table to
' create Pond Outflow Rating Table -
C-9 & 10 Pond Routing Computations to

_ produce Pond Outflow Hydrograph Table(s)
C-11 ‘Routing Summary - Peak Inflow _ 4.99 cfs.
' : - Peak Outflow 2.08 cfs.
- Peak Elevation 51.57 ft.
: - Peak Storage 0.07 Ac.ft.
C-12 Graph of Inflow/Outflow Hydrographs ---
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Respectfully Submitted, . -

SUMMARY -

If the drainage improvements as suggested in this study are
implemented at the time of construction of the additional office
building (which is reason for the platting procedure of Sisters
of St.Joseph 4th Addition, and this study), the rate of discharge
of storm water runoff from not only the future building but also
the existing building can be reduced.

'The discharge rate from the combined roof areas (@ 2.08 cfé}'
- would then be approximately 70 % of the runoff from the same area

left as lawns (2.96 cfs) -

It would seem reasonable that the proposed drainage improvement

- would minimize any adverse effects resulting from the future. add--
. ition of office space, and would also serve as an improvement to
~existing conditions. : -

MOEHRING & ASSOCIATES
CONSULTING ENGINEERS
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STSTERS OF 7.
' 100 YROFR . , ,
FRE-DEVELOFED CONDITIONS -

¥ o% ¥ ¥ % X SUMMARY OF RaTIONAL METHOD FEAE DISCHARGES % § % & ¥ #

: = adi ¥ 0% 1 % A
Whers: O=cfs, O=Weiohted Runoff Coefficient, I=in/hour, A=acr

adi = "0 adiustment factor for each return freoguency

RETURN FREGUENCY = 100G vears
‘U oadiustment, kB 0= 1
Adi. "0 o= Wed." 07 x 1.

. . eees s420e e 20 o snant ssoa seems smore sars vt meren st mvme sme s avess b <rtnd srsss sy rny e soms tomtt | s saae vl beve s st s snns
_ o . S B B SR SR R SRS | mmmmem e
Subarea  Runoff Area . T S UL of i B I Add . I - Total Vo FPealk 3

Descr. cr o acres 4 (min) o S S in/hre ACFES H {cfs
e et e e e et o e e s i e s e i S} o ot o e e e e ] o e e i Y S

TEY CLAWNS 0,410 o, 78 H i H
boen revm i e otm Shea Bemie Sesms Whime meiy Hte Seems Somt Seres b et e e s s it ot Bttt b S wrare Borme oo B b e e it et e o sre et oot et Sonn St T S (et St Srem St B et e Seven | S o oven we
~ - i A 1 - ” - t - "

. P1E,000 0.410 11 0.410 FJE7O - 0.98 1. 296




OF 8T, I FHO4TH anbDITION
’ Yl f HWIEMCY
VELOFED ARDTTIONS

Hyvdrograph Using G/70p Template ZHEEXR
0O.900 acres Teo o= 15,00 minuts

Weighted O =

Adiusted O o= O 410 To= . 15,00 min. | I= T.E7 in/hr SRR

ii

REQUENCY s 100 yeasr storm Ao factor = 1,00
I Output files: STIOEFRE.HYD

HYDROGREAFH ORDINATES {(ofs)
Tan incremsnt = 0008 Hours

Time waents time for first 0 in eac

-r

[
{2, S

14147

0,45 0 0.2% 0 O.1lé& 0.10 L0084 GLO0% . a,080

1

1

‘

.

: : ,

00000 ! 0,000 0 0.6 2,27 .94 .47 1.44 G B3
o

| el . O 00
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SISTERS OF 87T. JOSERH 4TH ADRRITION
_ 100 F CHENTY '
FOST-DEVELOFED COMDITIONS

¥ %% o ¥ ¥ SUMMARY OF RATIONAL METHOD FEAK DISCHARBES % % % % ¥ #

= adi % C % I ¥ &
Runoff Coefficient, I=inshouw, A=acres

Where:
' factor for sach return Treguencoy

,

fu, C=Weighbed
C

adiustment

RETURMN FREQUENCY = 100 vears

Subarea - Runoff Grea 0 Tooo o
Descr . o acres )
e e e e et s s e e e s o e S e e e e e o .}
CROOFS O.930 0L 53E H
"REY AN O.410 ¢ Q.45 H
1
1
i
1
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BTERS OF &T. EEH A4TH ADDTTION
100 CHIERMOY
FOST-DEVELOFED CONDGITIONS

FREF Rational Method Hydreogr
Weighted O = 0,691 e A 0.LFEHO acr

15,00 minute:s

Adiustes C o= 0,491 Te= 15,00 min., T= 7027 in/hr o= 4.9 cTs

Factor o= 1.00
STJ0E4 HYD

FURM FREQUENDY: 100 year storm A
BA0p Template: [DF Dutput file

HY DROGRAFH ORDINGTES
i incremnsnt = O, 08

time for

0L 00 1.1% 0 E.En 4,99 4.1& D46 0 1,40
0.8 0.4 0 037 0.16 0.09 0,05 0 0.0%
0.0F 0,00 ‘

O, 000
REIRGY A

1w 167

T
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SOMD-2 VMersions 5. 14

S/M: LRE0SBLOSEG

SISTERS OF ST. JOSEFH 4TH ADDITION
100 YR FREQUERNDY :
FOND AREA

QI‘ULH!EN 03-17-1997 1HeE4 2T
STEE FILF: CoNPONDPACENSTIOE4L L VOL

Flamimester scale: 1 dinch = 20 ft.

() o {sg.in.) {acres) .. (acres) e {acre—ft) {acre
50;00'2_” T BT « 0.0% 0,00 . S 0L 00
51. 5.21 L 0.05 O.11 - s Q.04
52;00 ' 8,49 0.08 0,19 : ’ 0.04

‘blﬁvaleﬂ qt WHith® to 1n+9rDD1 ata are
Areas gomputed For™ SEZ,
= IHLEKpﬂlatEuﬁﬂrﬂd fDF;&lr

a -
fre=pect1vely

Ublume = (1/2) % (ELZ2-EL1) ¥ (Areal + Areal + sg.ri.(Areal¥freal))

where: EBEL1, ELZ = Lower and upper elevations of the increment
uqroal‘ur~'7 = freas computed for ELl, EL2, respectively
Vil umes = Incremental volume between EL1 and ELZ

Elevation . Flanimetesr Area Al+AZ+sar (ALXAZY - Yolume Vo liime

((Ei"Ei)/(E El))*(:qurt(ﬁrﬁd )— q.Ft(ﬁreaijj)

Gum

'C1059=t two elevailonq wah plmnlmater ddtd‘ ;-;, ;1

¥  Incremental volume computed by the Conic Method for Reservoir Volumes.
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SIS TSI ES LS LSRR

ST. JOSEPH 4TH ADDITION
=8 PVE OUTLET

Farwrr Structore MNo. 100000
(Ymput Datald

CULYERT-CR ‘
Circular Culwvert (With Inlet Control)

El elaev.(fE)® - 50, O
CE oelev. (FE)T O G2.0
Diam. {(ft)7? .. S OLET
Tmv. el (fL)7? 0.0
Slops (ft/ft)7 0,016
TL ratio? '

TZ ratio?

Ko Coeff.? 0045
M Coeff.? _ , 2.0

¢ Coeff.? .7 . 0.0317

“._.V.Y . t:OE?_f-_f- ‘.7‘ . éq B I e -
1

-6



Outlet ’1rnﬁ*nur File: STJIOES mﬁTR

5,14 C-7

 $$*$$$%*$#**#%###*#$‘. f$ﬁ$#¥$ﬁ¥ﬁ

STSTERS OF ST. JOSEFH 4TH ADDITION
1-82 " FYC DUTLET

1:‘#*‘%‘%4%&#}%’%3{#‘{#‘%*‘%%#. ........ S 55885

Dutilow Rating Tab Structure #1
CULVERT-CR Circular Culvert (Hith Inlet Comtrold

wEEEs INLET CONTROL ASSUMED %% k%
G fofesy Computation Mes

0.0 - THNo headwater
G.2 - Egu.l: HW o=.25 d
0.6 - Egu.l: HW =.5 ¢
i Transition: HW =73
3 Submergeds: HW =1.0
B Submerged: HW =1.25
0

J Submerged:  HW =1.0
2.7 Submarged: HW =1.75

B52.00 - R I« PO E = or » EZ=82.0

fhuaed Unauhmcrqed kQL' fgfﬁ’(l)~fér 91év..le=s Lhaq_ig;j"-‘
T Usied . Submerged EQUdLl for elevations: qr9dt9r'than HO.B TUo

h:w iHU"H@adwafer (ft;,,d“”Crltlral dwpth (ft) Ac“

’Wr«nLJLlon owc"lnt@rpolmtud from thL fn])owana values:
El=50.75 ft; Ql=1.01 cfs; Do=.48 ftg F'—1 S0.8 fh; Q2=1.15 ofs

R (uq f*) at

o=.182 o=, 078
o

=, IES Ac=.19

de .



Outlst JLf“r{”r """" File: STI0E4S SETR

FORND-Z VMersion: S.14 DMy 12E051C

Date Execubted: ] CTime Exe

LSS S S SES S #*«k%Xi#%ﬁﬂ%f%% FERRAE

SISTERS OF ST. JOSEFH 4TH ADDITION
-8 PVE OUTLET

z#v%#&r*»**mm#%m$$x$”,*$ﬁ*

Ee
Sa
3
32
HE
Ead
¥
3%
,_

Dutlet Structure Files ConPORDPACENSTIOES  LEBTR
lanimeter Inpul File: Ce MNPONDF STJIO0ES  JVOL
Fating Tabk ltvﬂutﬁut File: OoNPOMNDF .H_[JUL1 » PR

Mir. Elav. (ft) = 50 Max.'Elev.(ft) = G2 Inocr.(ft) =

Acditional elﬁ Nllﬁﬁ» (Tt tb_b& includad,in table:
kK X K % % %X % ¥ ¥ %X ¥ A k¥ OE ¥ X X OB X ¥ ¥k o¥X X X

*****#%%*X*#%#*i%#*x%*s%%*#*ﬂ%*%%%%*i*& CEREE AR
SYSTEM CONNECTIVITY
ﬂ%***%#********&*%##*#***#*ﬁ**##**%******ﬁ**%%

v
& a

bwqtructur _N05

szgble:” ) Table‘f

,,1CULvERT~CRff4 -

Outflow rating table summary was stored in fiia:
LeNPONDRACEANETJIOES  JFND
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Versions 1
FFE 0 1E:E0:04

ECUTED:

#*%%*ﬁ##%*i%**##*#i##%%##*####$$$$¥$*$$‘

v

BISTERS OF 87. JOSEFH 4TH ARDITION %
C 1“3:” PVC OUTLET ' %

B )

*
ST EEEE TS EEIERIFIELRERERETERSS LRSS
Inflow Hydrograph: C:PONMDFABOENSTIOES  JHYD
Table Tile: DWFONDPACENSTIOES CFPND

Fating

e TRET DAL DOND ITT I RE oo
Elevation = CGBO0LO00_ft
Gutflow. = - 0,00 ¢fs -
Storage . = L 0.00 ac—ft

, A PR , INTERMEDIQTE RQUTIMG‘“ 
GIVEN FOND DATA - ' ' _ COMPUTQTIDNS ' ’
TELEVATION DUTFLDN ! STORAGE 25/t o ES/t 4+ O
(L) {(cf=s) ({cfs) (cfs)

[
1
)
i
4
]
1

SEOLO0 V. 0.0 e 0,000

alad

!
:
!
!
B0V S0
!
1
)
1
1
1]
13
¥
¥

1

[}

§

i

]

! . .
TR TRER b ol
BTSN R

)

i

t

BOLTE

TEL OO T

i O.036)
51,25 1

1

1]

I

1

0.04% ]
O.0O&4]
GL.0B1

51.50

51,75

03.08% hrs.

"Time increment (L)



Fond File:
Inflow MHydrographs

Outflow Hydrograph:

T HY DROGRAEFH
TIME ITHFLOW
(hras)

0, 00

0,083

0. 167
L2580
0L
GLA17
O o 50 (:]

] 1
1 1
1 i
i i
1] t
i i
: 1
i i
; :
1 '
! 1
i i
1 :
i i
! :
i 1
1 ;
i i
1 1
1 i
' SO~ SR = A
i (S 587 [ Y
: t
' i
1 i
1 '
! :
' '
1 i
' 1
' :
t 1
: 1
1 1
1 '
: !
s :
! 1

O.667
0,750
O.833
Q.17
1L 000

.00
0,0%
0,02

0,00

1.083
1.167
1.250

NFPOMDFACE
NFONDFGCE

H
1
i
1
i
)
)
[
i
]
H

MNETIOES

NETIDEA

NOUT

COMPUTAT TONS

2876 -~ 0

ROUT ING

OUTFLOW

W
i3

R

FE
By er

aJ U I Ny

non -

fa s

YT IO

oft)

S, 0D

e

DG. 13
5G.54

21 .08

51,47

G A 4
51,55
51 .44
51,31
51,17
50,55

=ty L TFE
Rl N

CBOLb61
‘RO .50

S0, 5%

50,32




p o 5.14 BM:

e 1990 150

s
2
i
e

>

e
B

e
Loy
3
e
Era
Snsl
Ees
e

*#*##ﬁﬁ%ﬁ%***##%*# SlirHaRyY  OF RDUTIHG.COHPUTQTIGNS

CFond File: . CaNFONDFACKASTIOES  (FPND
Irnflow Hydrograph:  CoNPONDRFACENSTIOE4S JHYD

Dubflow Hydrographs C:AFPONDPACESNCUT LHYD

£

Starting Fond W.Z. Elevation = S, 00 fh

FRREY Summary of Peak Oubflow and Feak Elevation #xExE

¢ Inflow 0=
o Qutflow o «
Feak Elevation = 91.87 ft

1
Js
:
<
SO
f'
“h —h

i
k3
.
o
o
T

FER%E Summary of Approximate Feak Storage EEEKR

Initial Storage ' o= 0.00 ac—ft
Feak Storage From Storm 0.07 ac—ft

i

7 fTu{aléstaﬁégéﬂihfpbhﬁf 0,07




C-12

>

e

17 -
e

Cpprape)

£

e
-
. ’
5 !
¢
e 3
=

s :

: % .
%
Y
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1.17 -

Lid
E
-

T

(hrs)

AFONDFACENSTJIDE4S
NFONDFACENOQUT

o fs
1 cfs

5.0
~

Omax

LHYD
L HYD

C:
C

File

%

Gmas

File



