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T0: File " |PROJECT NO._ 36-85032-
| PROJECT: Golden Hills

»k;h» ‘ — Drainage Plan
COPIES TO: ATTN: | |DATE:_ 6/4/85
M.E. Lindebak, P.E., FROM: Michael W. Berry, P.E.
Attn: C. Breitenstein, P.E.‘ | REFERENCE:  Drainage Plan Computations !

PLEASE ADVISE IMMEDIATELY OF ANY MISCONCEPTIONS OR OMISSIONS YOU BELIEVE TO BE COINTAINED HEREIN.

Attached hereto are the computations for the referenced drainage plan.
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The publication "Interim Drainage and Storm Sewer Policy for Design Criteria

and Documentation, City of Wichita," nwted—wﬁaﬁﬁﬂﬁweﬁ-aﬁdlﬂaied.S/2#85)T§§“
,~p&ce.v-1}el-efel—by‘—BT‘ET‘S"c‘‘h‘n'e‘i'd'mr"'cn‘--*’ch'e-"M-/W|3~;—D~1’.v.1'.s.1‘.o,m_o.15..DAe.s.i.~gzn-5 was used as a

guide for the hydrologic and hydraulic computations. This publication is

hereinafter referred to as the "Policy Manual." This—“Relicy-Manual—was
—used—#ev~this_pnogeciuas—a—%es%~e£~%he—pvoeedures-gTven*thewe¢na

~+thevern

Manual #1, as referenced ﬁéﬁé@n, refers to "Design of Urban Highway Drain-

age - The State of the Art," by Reitz & Jens, Inc., April, 1980. Manual

#2 vefers to "Drainage of Highway Pavements, Hydraulic Engineering Circular

#12," by Tye Engineering, Inc., March, 1984.

HYDROLOGY METHODS

The rational method was used for hydrologic analysis. Runoff coefficients
were based on the table provided in Attachment D, of the "Policy Manual."
f$he*average”TGt“Tn-th+s~developmentmjstAG_Acgwﬁhus?w%hemaveragewof“the

,ﬂl¢8aand~%%¢rAE“Va+ueSfW§§“usedm£eP~Gvf

The time of concentration for overland flow was determined by either the

velocities given in Attachment E, of the "Policy Manual" or by the Kinema-

tic Wave Theory, as presented in Section 4.1.3, of Manual #2. Time of

travel in street gutters was determined by the method used in Section 4.1.3,

of Manual #2.z The minimum time of concentration for design purposes was

taken to be ten minutesbfor—s+ng+e—fam+¥y~apeas—and~£ive—m¢nu%es~£onueom—

mercial-and/or_multi=family—areas— , . ‘
return periodl as the basis of <lesgn 4 per Table | "% Hyp

The two-year design storm was used for—basins which—de-not_dischdrge onto- o5/

apterial_streets. The—five-year-designzstorm-was-used—for-basins-discharg- "7’ﬂé

ing-onto-arterial_streets- CLQ§g$$:@5§E§:)a check was made that the 100- %@V

year runoff was confined to thefright-of-way. A

%}[ﬁu)
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* HYDRAULIC DESIGN | ' o

\ For each inlet, street flooding and inlet capacity was checked for the minor
storm. Conveyance in the street was based on the modified Manning Eq:

s q=0sem(s)3MBET (Ea. 4, Manual #2)

It was assumed that t., for street flow, was equal to t., for pipe flow.
This should be a conservative assumption..

For local streets, curb-deep flow is tolerable for the minor storm. For
collectors, a single eight-foot center lane should remain unflooded for the
minor storm.  ~Fer—arteriats——one-eight-foot-Tane—in-each-direction-should

© _remain-unfloeded—for-the=five=year-storm.

Inlet capacities were determined by the methods presented in Manual #2, using
charts 9, 10, and 12. Carryover flows were added to the next inlet downstream.

In this analysis, City of Wichita Type 1A Inlets, 3/8 in/ft street cross-
* sTope, and 6-5/8 Std. curb and gutter were assumed to be utilized. paslse %rﬁ

Pipe systems were designed using the calculated capacity of each inlet sys- gro 4otV
/ﬁtem_AQQ_and_Sys%em~80@~wenemdesignedwﬁonuamiiMezyean»m$nonmsmonmubggaugew$hey P
adjoin_arterial streets. Allmethew~sys¢emsmwene“designedmonwﬁhembasdsWoﬁuah

_two-year minor.stoxm. N y "

. wA “(l_py)dvuv/‘?/ Dald ,
Preliminary pipe sizes were estimated and tabulated rEn—the—‘Hydretegy—Data-
Sheets." F?ne—%uning—e$~the~p+pe*design*wa%Tperformed~us¢nguREGls~§torm*PrU=

L d3e 1 . .

0 €aTculate friction losses in
pipes flowing full. Minor losses are accounted for using conservation of
momentum principles. It is desirable to keep the hydraulic grade line

approximate1y<one=£oot7below the topaoi,curb%ilevations. Severat—tridls

were_mades—onty—the eempufztiens~f0r—%he—bes¢~System~ar6‘pr+nted—hereﬁn.
o \WERED

l-l l’
MAJOR STORM OVERFLOW Liowo line

For each subarea, a check was made for conveyance capacity of the major
storm. To simplify analysis, the following assumptions were made:

1. The time of concentration is identical for both the major and minor
storm. Thus, a ratio of rainfall intensities is used to determine
Qjpg @ each point.

2. The pipe system capacity during the major storm is assumed to be the
same as during the minor storm. This is a conservative assumption,
because increased ponding depths during the major storm event will
increase the available head on the inlet/pipe system, thus increasing
the capacity.



Pége 3 The cenveyanee =@ PACL E/l tf{ the @""’tt% glw s was
: 4;}/&9@6&‘&;«5 fov seceral f?“’ac’)"mts_ ,end uses) 25 2 cloe
‘ aagafm@-/ T b eolals &f d;@rh@a'?e?.;a Lev 7t /oéng(. & eat’

3. ~S%Peeffconveyanee~was¢analyzedwuséngwon%ywthe'street~w+d%h. Depths~aboye
/the~cunb_up_Io_ihe_walk—grade~wene~used,ubutwthemconMeyancemoﬁw%he»parking““
“‘Was~neglected““ulnwgeneral,uthewpanking~areamconveyance“TSWqﬂTf€“§ﬁ§TTT“
—due~to—the_relatively-higher n-factor. Againy-Eqrd5-of-Manual-#25-was-—-
~used-. _

1 A -
In general, |the minimum grade at the right-of-way 1ine is 0.3' above the top
of the curb.=Whergé walk grades higher than minimum are required to confine the
major storm overflow, walk elevations are-shown-on-the-drainage--plans

Sue will be noted @ana \A—ev\.‘\:pt,;ﬂj |
A

GENERAL SUMMARY QOF SYSTEMS

For systems 100, 700 and 800, the minor storm is conveyed through pipe systems
and the major storm is conveyed through the streets to Reserves B or C. Rear
lot drainage around the perimeter of the plat is assumed to drain out across
the plat boundary. ‘ :

For systems 300 and 450, the minor storm (five-year) discharge is conveyed

through pipes and the major storm (100-year) discharge is conveyed through
street rights-of-way to either Central Ave. or 119th Street West. It is pre-
sumed that the 100-foot arterial street rights-of-wgy will convey the major
storm overflow.

For system 500, the minor storm (two-year) is conveyed in a pipe system with
an outfall on the east side of 119th Street West. No accounting of 119th
Street drainage or any areas west of 119th Street West was made for the design
of this ourfail. Separate analysis and design will be required for this area.
It might be advantageous for the City/County officials to fund this analysis
and design, and to upsize the proposed 42" conduit to handle the area lying
outside of the Golden Hills plat. The outfall will daylight in the east ditch
of 119th Street West and will be conveyed to Cowskin Creek.

The major storm overflow is routed at Hickory and at Bekemeyer (through a
fhune) to 119th Street West right-of-way. The right-of-way is presumed to
have capacity to convey this flow.

FEMA FLOODPLAIN REQUIREMENTS

Portions of Blks 10 and 12 1ie within the regulatory floodplain of Cowskin
Creek. The minimum pad elevation for these lots shall be one-foot above the
100-year design water surface and are as follows:

Blk. 10, Lots 20 thru 52 1332.30 M.S.L. 144.8
Blk. 10, Lots 53 thru 61 1331.60 M.S.L. 144.2
B1k. 12, Lots 16 thru 24 1331.60 M.S.L. 144.2

MWB/mkm
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Table 3. Spread at average velocity in a reach
of triangular gutter.
T,/T,| @ g.1 {8.2 |9.3 |9.4 |6.5 |8.6 0.7 |0.8
T,/T,|0.65| 06.66|0.680.70| 0.74/06.77 0.82)0.86)0.90
S v=112 505 5 0.67 70.67
n
~- 0.004
| %)
- 0.005 S{-—————- T — E e
—0.006 V —r o.
y << _ c <T (FTN
- > > c S
N ~ =207
0.008 20 .
L 0.0l 0.3 ]
-15 157
i Sy 0.2 1 :
_0.1 —1 0 -
- 0.02 008 :: 10—
N ™ 9
. — 0.06 - 7
) - w 0.1 8-
-0.03" : z I8
. —0.04 3 7
'\ 0.08-95
004 - 0.03 4 - r
‘\ - '—4 /’
0.05 A : 0.08 7 "5
. \\\\ _0.02 E _ ,/,
- 0.06 NI -3 L’
- \\\ 0.04 - ,” 4
- 0.08 Looy 4
B ' 0.034
— 0. | A /' 3
EXAMPLE |
' L7 0.02
I GIVEN | »
S =0.02 |
- 0.2 S4= 0,015 .
T - 6 FT /”
n =006
FIND
vn =0.32 FT/S
vV =195 FT/S

CHART 2. Velocity in triangular gutter sections.
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100-YR

April, 1985

50-YR

25-YR
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ATTACHMENT A
DRAINAGE CRITERIA MANUAL
RETURN PERIODS OF
10-YR

CITY OF WICHITA, KANSAS
5-YR

RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS
2-YR

The fo]]owihg tabulation contains rainfall intensity in inches
1-YR

per hour as derived from ESSA Weather Bureau Technical Paper 40.

DURATION
IN MINUTES
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(3 pages
- ATTACHMENT D pages)

DRAINAGE CRITERIA
CITY OF WICHITA, KANSAS

RECOMMENDED RUNOFF COEFFICIENTS FOR RATIONAL METHOD
AND PERCENT IMPERVIOUS FOR UNIT HYDROGRAPH METHOD

Land Use or Percent Frequency
Surface Characteristics Impervious Z 3 - 10 100
1. Business: _
- Downtown Areas 95 0.84 0.85 0.87 0.91
Neighborhood Areas 70 - 0.68 0.69 0.73 0.80
2. Residential:
Single Family (Soil Group D)
1/8 Acre 50 0.57 0.61 0.66 0.79
1/4 Acre 38 0.50 0.54 0.62 0.76
1/3 Acre 30 0.46 0.50 0.59 0.73
1/2 Acre 25 0.42 0.48 0.56 0.72
3/4 Acre 22 0.42 0.46 0.55 0.71
1 Acre 20 0.41 0.45 0.54 0.71
Multi-Family (Soil Group D)
MuTti-Unit (detached) 60 0.62 0.66 0.72 0.82
Multi-Unit (attached) 65 0.64 0.68 0.73 0.83
Apartments 75 0.70 0.73 0.79 0.86
Single Family (Soil Group. C)
1/8 Acre 50 0.55 0.58 0.64 0.73
1/4 Acre 38 0.48 0.51 0.57 0.68
1/3 Acre 30 0.43 0.46 0.53 0.65
1/2 Acre 25 0.40 0.43 0.50 0.63
3/4 Acre 22 0.39 0.42 0.49 0.62
1 Acre - 20 0.37 0.40 0.48 0.61
Multi-Family (Soil Group C)
Multi-Unit (detached) 60 0.60 0.63 0.69 0.77
Multi-Unit (attached) 65 0.63 0.66 0.71 0.79
Apartments 75 0.68 0.72 0.77 0.83
Single-Family (Soil Group B)
1/8 Acre 50 0.52 0.54 0.59 0.67
1/4 Acre 38 0.44 0.46 0.52 0.61
1/3 Acre 30 0.39 0.4 0.47 0.57
1/2 Acre 25 0.36 0.38 0.44 0.54
3/4 Acre 22 0.34 0.36 0.42 0.52
1 Acre 20 0.33 0.35 0.40 0.51
Multi-Family (Soil Group B)
Multi-Unit (detached) 60 0.58 0.60 0.65 0.72
Multi-Unit (attached) 65 0.61 0.64 0.68 0.75
Apartments 75 0.67 0.70 0.74 0.80



-

00°61 0z*9|00*9|oLc|os s o6y |05y | 00°r|oOvec|oBz| 00°Z]|06° |08°I oL*t }09°1 {og*t tog 1 fol°t | 68°0]€9°0 MO| 4 J344Nng MO| [ReUS
JO (MO 4 $83UG) SRaJy Pared

00°L| 08°v | 09°v|ocey| 00y |oLec| ovec| 00°C | 09°C [0Z°Z| 09°1 | 06°1 ov*1 loc*y oz 1 o1t |66°0 |£8°0 [89°0 | 06°0 Aemiajep passedy
ov'vy| oteclos*z|otezfosz]oc z]|otzjo6l oLy |ovl] 860 z6'0 | 18°0 | z8°0 | 5£°0 | 69°0 | 290 [€G*0 | v¥°0 | 2£°0 punoJg eJeg 4soujy
oz'c| oz*z|oi*z| ooz |06t |08®1]|09°1|oO¥*1]|0Z*1 [00°1]|OL*O 99°0 | 29°0 | 86°0 } £6°0 | 06°0 | ¥¥*0 |8£°0 | Z£°0 | £2°0 sureq Jo

eungsed ssedy $JIouS

ol*z| o091 {0c*1 [op"1{oOc®l [OT 1 |O1°*I 1 260 [ 08°0 [ 69°0 | 9¥*0 [ v¥°0 | I¥°0 | 6£°0 6£*0 | €€%0 [ 62°0 |9Z°0 [ 12°0 | SI°0 | uoi4eAlng
_ m _ _ v “ | ” . m ebe|||)] whwjuly 40 mOfjed

cl*t| o8*0| L0 0L°0 | 99%0 [ 09°0 | §5°0 | 06°0 | Z¥°0 | 6c*0 ”mm.o | €Z2°0 zz*0 | 0Z°0 | 61°0 | 81°0 191°0 [¥1°0 m__.o 80*0 mopeay 10 J3HHT
] , i y punoJg Aaesy Yi4im Jsadiod

i

0'oz| o'0i1| o6 o'sf o°L] 09} o°sf o°v| O'¢c| 0°Z| 0°l} 60| 8°0] L0 9°0} g0 v°0} c0f 2°0f 1°0 edAy edce}dng
NMOHS INIDO¥3d NI S3d01S ¥04 ON0J3S/1334 NI ALIDOT3A

SVIYV QIZINVEYN HLIM 350 ¥O4 ALID0T3A MOTd ONYTYIAO 3OVHIAY

SYSNVX ‘YLIHOIM 30 ALID
VI¥3LIHD 3OVNIVYEQ

3 IN3WHOVLLY




of

Page

Date

Project

pe

72 YINO
a THd4S

(S0
o i

1g)

250

pol| 95'0

OISRV FURVODR VN SP %

&=

R4

RS

IR

&7l

¢'L

9

| ¥¢c
30l

VO\/
=

O

Y

04

el

P roFessionaL R

E NGINEERING

ConsuLtanTs

POHF3 NI AL

455014110
1440 EAST ENGLISH
WICHITA, KANSAS

21PCODE / 67211 M

]
I

H BE

Jg

+7
-

+4J +}
pF
gWa)  ghing

_:
3 Th 4
M) 3aVE9-NO

.&r\_,

, +S
L

. +f ‘ Q\:._w /s
. P xS og

739

P

INT

MO i pOVCIIdY

Ado70yarH

<FIZEELTS

Oty HASHS

b

B Py L el

s4i} .t\v& ”ug._ﬁ .

ey HJ v

eyt mkealFzad? M) jpm g

5 \.:*.., A .; by L—u*w).: «m‘

i

- eodud . o=

i

|

.T.:mu\,\ Sw? xx%_s. QJ :..3
LA .u?,,f S|+ g

m:.ﬁ aux_ u_::wm(». !

f.,_ 21 )

N

ON
Ja4

Jh-eot oz ST 4l &

Goay =v/e




sced g
te cpoys sy o

p..w &nﬁ

of

LAt

N.

vidifea s .

umalio_J

Page

I T

Date
Project
ltem

45501 ATIO]

FESVICIN AL

1440 EAST ENGLISH
WICHITA, KANSAS

ZIPCODE / 87211

ConsuLtants b

PR

P ROFESSIONA!
E NGINEERING

|

e

['2

hs 4

A8 100

900

NG 130
/7 ..

3

#il | s#70| 290

| sho|za0

yo| 80

gy [9°0

Sp'e

&pa

950\ 5z

w-v g

—

&

i S

[

ot ‘@

S0

spolovo) se

Oi

L0

ol

ol

wey

w/.“ L muz“ }

A0

K xa l
Rl

bel
P'sl
oz

ad

s

1p'C
Q\ﬁ %O
220

0o

€70

0G0

QL

'L

~

1244

vy

=

RN

,\.&W
c L

g Y
poF

gnod  ging

‘:
3 h 4
JNOD 3avE)-NO

J.

oar‘_.

tf A , o\c
P s og

. =

49 kog)

13INT

MO ot HOV I JdY

AXT0yard

QPR emLT TRl - e

m\,Q..t\.w) ‘..wn_._.o. : ...r.\%.. t V).F,m.>U.u‘m,:,.wu um_ :.".2 : O.Zﬁ\

— o 1 3 o 3 .o /3

I

r.,._ YR A?.%,.....,._._v., L@Tjﬁ

i

LA (7fuey S(t} g

\Q\w.i il ‘Jx H.:_P:m \L ng\. u::ﬁ@@

_ .\.\.:_?J\ :S:. .:im_r_ w;Ju. :..3

“og1y
A}

<L
i
p.

]

D
O
o
(@4

1
< £
—
N

i




of

Page

Date

pazy Jano 200
M OFD F2AD ‘3&“

A

 g330 G403

U Mmoa? 32hQ 1910 @

Lol

L7

ad

92

76

vh0

59

220

S 0| L0

po| 10

£0|eho

L amohgs yad

¢¢’0
10
2.

.

(Fais

Nt 2]

Rl

R

20

ob!

geX-r:

0L¢

09

o
B& ="
.l.._m.h -h

sheiniay =

015 14 =5

Ol

P ROFESSIONAL

10

CoNsuLTanTs
P ESIONAL ASSOCAT

Tie0 EAST EmGLIEH
WICHITA, KANSAS

E NGINEERING §

zIP CODE / 67211

D |

)

i

T

+J
P

)
1

T rgned  gans

.:
3 M 4

1

.&r._.

) v o\c
I XS | o

ON
244

40D 3aV39-NO

13T

MO 20 HOV I JdY

Apr0yarH

sAp) &.\u...) w_,_.& Aoy

O R A g

aearsudd 3 |

R ET R

ey :&.i X \,g.

. 6
SN ARTY

i
|
!
!

e g oo =
RCPAPSI ‘2luey s|+) g

= \..%..:n :.H ouw u:,:wwdv o

()]

\ 219

: J Mr, - h
Qony = v2




of

sz |48 e | seq | Trs 25 | eps

Page

s Ng wo | sej| 1L L] Cgs

Q
S
%
X..

poicwd vine peC

o\ 720| be

0| | el ba| |
mo | Slefesol oL
N h| bk | 00l

paozr w3420 0| =0 | #'G | O |FL0|50°0

o
-
O
&

_ , —<p 1 F 4 37 T ¥E T W %% | 2. 5P | ON
~ SR I Mﬂ 10 ,W n m ‘e 3 ¥ 17 sl ! L F xXs | om WEY. ey | 300
¢ o I gnod  ging V0D 3aVA9-NO L3mL . MO oI HIVEIIAY | ATayard

L A o ST . | : ) .T.:mut :S:. Lw;n_; QJ_ :._2 , uy,-w
“ ANV ] s ST Gl owe s SR w6 | 20 shuey m_¢ G WAy .,

D PAIIA L B[ -l b wu e And |y o s
| sappr st ap Vypenaiuan o ey okl o by soesey 000y = Y|

A5SOCIATON

nOnAL

E NGINEERING
ConNsuLTaNTS
P30 3ot

T440 EAST EnGLISH
WICHITA, KANSAS
1P CODE / 87211

(2]
(5]
e
P ROFESSIONAL

z

]
]




of

Page

2 .ru;.t*.ﬂ ¢

ATIT ;Q&.

u-sy

.\\xn{u \N\Q \QQ

Date

R w:m ﬁr

bbl
P

29°0

Sy e
70| b0

 enprr|

#21

(U

.Qn S

Fozasn

g0 | 2%

i | 2

,&o

&;

S

47
L

) +
P F

L tgw0)  gans

‘:
3 9 4

umr‘_.

TR

. %
P ¥s |

°S

337
Wr2Y

w\xv

°D

JV0D 3av39- NO

13T

L MO i ROV CIIdY

Ar0yalH

-

A§5DC1ATION

ssI0NaL

P ROFESSIONAL
E NGINEERING
C oNSULTANTS
450 CAST EnoLISH
WICHITA, KANSAS
P CODE / 87211

PRCHE

saupfon ol o

~
\.

o 3.\35 ﬁ,F._
"

1 oo o o 3 B3

.u»u:.w .zw. -5 ,

t . . .
T Y R * ‘.__u..., L.qu,_m.

g»w.\m?u\v:QU UQ :.2 0::\ V\*i : w.\r

t
)
|
|
i

.T‘:.ZQ :..r? .\.\__n.r_ NJW f1m
w240 (5luey Sitbg W

YR/

..»T: PERVIA ‘J\ u:,:wwdv

DDUBUUDDUBD




Appendix C - CAPACITY OF GUTTERS AND GRATE INLET
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CHART 9. Curb=-opening and slotted drain inlet length
for total interception.
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CHART 10. Curb=cpening and slotted drain inlet interception efficiency.
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