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"Kansas Stream Flow Characterlstlcs Magnltude and Frequency of Floods in Kansas
Unregulated Streams.' ! - Technical Report No. 11, Kansas Water Resources Board
‘Feb. 1975. ertten by P.R. Jordon & T. J Izra . :

he flnal regressnon computatuons show that equatlons usnng only contrl-
uting drainage area and 2-year 24-hour rainfall give results that are.
nearly as accurate as equatrons using all statistically sngnlflcant varlables.
‘These equatlons for ON i in cfs and thelr standard errors of estlmate are e
as follows' ; : 3 L c

Regressuon equatlon Standard error oF estlmate

‘0. 548 4,752‘

0 707 A v+5] 34 percent

The regressuon equatlor, are for use throughout Kansas, W|th|n the llmltatlons
o described in the next section of thlS report Nomographs for these equations
) w*are glven in flgures 2, 3 and h T P N

' The standard error of estlmate shown W|th each equatxon 1nd|cates the approxnmate
‘accuracy. The accuracy of 100-year floods calculated from the regression
equation lS equivalent to the accuracy that would be obtalned from about

ecause the equations were developed from data for streams in Kansas and
very few streams in nearby parts of bordering states, it is important
‘that the equatlons not be used for streams outside Kansas. - In many parts
of -other states, P2 is outside the range for which the equations are defined,
-and hydro]oglc factors other than P2 and Ac have effects that are too large
to ignore.’ .The range of contributing drainage areas used in the regreSS|on
H}Z,CaICUIBtIOHS was 0.41 to 19,260 sq mi; the scale for Ac in sq mi on figures
"2, 3,7and h extends from 0, 4 the lower limit of applicability, to 10,000,
_which is larger than the contrlbutlng dralnage area of any currently unregu-
lated stream in Kansas. =~~~ : : :

[ B
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:_hdecreases _ much ‘more. rapidly with area in western Kansas than in eastern .. - "

'Kansas [6]

The frequency equ1va1ent stonn ref]ect1ng rura] cond1tions as out]inedﬁ
e gﬁ above is presumed to a]so produce frequency-equ1valent hydrographs for the

.tfurban1zed area._ However, the rate of ra1nfa1] excess, X, and the hydrograph

»'f'ﬁiffresponse time need to be adJusted ‘to account for the impact of add1ng ;

‘fﬂ.1mperv10us surface to the watershed area. The general concepts on wh1ch these4

,adJustments are made are as fb]]ows. ;J-ei'
7.fXU = x( -IIMP)_f'iR(IMP)

QE where Xy

,rate of ra1nfa11 excess in the urban env1ronment

Xp = rate of rainfall excess in the rura] environment,tlfdr
[31 ' o ”ﬁ“i3fﬁ' ' IMpP ='>the dec1ma1 fraction of the area covered by imperv1ousf

-surface and

iR = rate of ra1nfa]1 corresponding to the duration T for">'”

the spec1f1ed 1-T frequency re]at1onship. f

J;?iIf the ratio

_."may be rewritten as

= X[l - IMP + IMP/K]

; «:-<Thé in X due to the add1t1on of 1mperv1ous surface Ccan be :

‘increase
hexpected to shorten hydrograph time response. Normal treatment of th1s 1ssue

<m°d91ed as flow on a plane SUPfaCE, and assuming kinemat1c wave app]icable,i?

2
R
I

1 Y




w1th a va]ue of a negat!ve 0 4 or negatlve 0 5 usua]]y asswgned to q.

[7] showed that the power on X in equation (9) would be high]y var1ab]e for_:

aIIuvia] channeIs rang1ng from pIus 0 1 to m1nus 0 8 The resu]ts encountered"

ks

‘f 1n th1s study confirm that q is negat1ve, but on average, 1ts absqute value'”'l

f1ncr°ases as s1ze of area 1ncreases. The apparent reasons for th1s are‘

discussed in Sect1on III




- S “PL* CALCULHTI“NS

v caTcuTatwons wh1ch serve to 1TTustrate the o

‘Thts §éctioh preSents‘sampTe
quivaTent method us1ng the des1gn charts

&applicat1on ot' the frequency -e

presented 1n the prior section. o

ILEXampTe'#l - RuraT“Frequency'Curues

the fTood frequency curve for an e1ght

_Assume“there is need to determine
of Sedgw1ck

quare miTe ruraT watershed Tocated at the southwest corner

Ty

“fCounty, Kansas.' R o ST
1 - Exam1nat1on of F1gurer4 Tndicatesithe watershed is located in the & .

{} inch MAR zone.
i

2 - Frequency equ1va
The vaTues so determ1ned are 1TSt

Tent storm d1mens1ons, X and T can be obta1ned from

' charts 6 through 17 ed in coTumns 2 and 3 =y

of the tabuTat1on presented on the next page.

f- 3-- Hydrograph volume expressed 1n 1nches of runoff’is the product XT:T“T

iand appears 1n coTumn 4

read fromkfigure‘TS andods

;?ﬁt; The peak reduct1on factor, Z, may be

»tabulated 1n coTumn 5. Hi“

5 - The peak d:scharge at each return 1nterva1 is obta1ned from equat1on

o

640 XZA 5120 XZ. VaTues are Tlsted in coTumn 6.“f




i,

equa]s O 40 The requ1red steps are as fo]]ows.

‘.

1 - Ca]cu]ate XU from equat1on (8) wh1ch states XU XR[l IMP + IMP/k]:;eff'

where the va]ues of k may be read from F1gure 22 Va]ues of XR- k and XU arel 3

L0 o, @t 3 o ol 0O oo

' The under1y1ng assumpt1on that the cr1t1ca1 urbeh

HEN

rura] storm means TU

_ The urban 'peak dwscharge 'is' obta1ned from equationt



';'spec1f1ed 1n Examp]es # and #2 have been plotted in F1gure 23 In each_
1nstance a smooth curve has been drawn through the plotted poznts and th1s
[]- procedure 1s recommended The slight scatter encountered 1s due to graph1ca1f

- 1naccurac1es in chart construct1on and/or human error 1n readlng the charts.

1mperv1ous additwons.

It corrects for the added vo]ume and for the shortened‘
t1me response assoc1ated with an 1ncreased rate of ra1nfa11 excess._ It does

not a]low for any s1gn1f1cant change 1n channel a11gnment or reduct1on in“

channe] res1stance character1st1cs often exper1enced 1n urban area

. v"','-"

1nstances where maJor channe] 1mprovements ‘are 1dent1f1ab]e an add1tiona1 '

R

S correction may be desired | Th1s 1ssue 1s 1llustrated in the next example




)

Runoff Volume (in.)
- Cospited Time of Conc. {hrs.)

- Comfin, =
Te (hes) =

. Time of Conc. (Tc) = 38,31 minutes
-~ Intensity = - 2.8 83 inches/hr.

C factor e 0283




Had

Runoff Voluse (in.)
Cpaput_ed Tine of Conc. {hrs.)

~ Peak Dis. (cfs)=
C Cew/in, = 4344
Tc thes ) = o - 0,04

“Tiae of Conc. (Te) = 2.9 ainutes

Intensity = 2| 378 inches/hr,




Computatzon oF Peak stcha_gw

ate

(=25-198,

4900 feet”’

14.'4

Csm/in. =  434.41
S Te thrs.) = 2 0,08

ime of Conc Te 3€8.34 minutes

Intensity = = " fff”479-5ﬂ&f 1nches/hb

0.7




r( : D'cfe-‘ ' 4/—20-@3 Page | of 2

P brojiect __ (orporsTe  (okes |

G ommveeame PN . :
) By e “'em Dfé/n&ﬂe P/&h 5 - Te&r Ana/g 515

Zircoor / eran J | - Av : ‘ V i

The dewé/gphv.fen;.ﬁj ;o/;/ Drgg.gses 3 [SAE: Aw/-h/n _

7

+he prcyedﬁ' 7'/56 ;5,"476'5 ,pba/s of +the ¥- I oncA‘

cor'l be . con/w//eo/ B g Yhe| vse ¢ weirs, 7he

[4

west | pond oold. bel conbrofled yiol o weir| on

the.  ups ?‘Nurn Isile.  of on CR._An ,appraxirm;l:

i

cross - secthion 5 9s | pllows

: J—
- .E;‘ FY R Lo

JHENZf 102 re (500 L E THZ )12 11 (et sreln it

(s

10’ L (varies) o o'

Y

CoNENE. B-Yo  Flow (480 ofs to smsil| chennel)




—

—3 C3 (C3

@

————
P rorzssionar [
NGINEERING OGN

oooooooooooooooooooooo

Date

Item

~ Project

4‘20'9‘7 Page 2 of 2
Corpore fe (okes

Dreinzge  Plan 2Yr. Analysis

Posgh  Proflet o Shocm. BB (ucth)

PAOP. LB

AN

"
F.
w

#. ws,z*‘

h )
A R \
——e

Vv
o
v

4
V'C

Z AR 7 - R SN 5

N

9

PoND #7Z T PoND #S

STATIC PoO L. 2

1]

STATIL PoolL STATIC Pool.

:{%G

_+Oo

oo 1 g

o

200

Ty okt chennel ol midbh EEAY e

1 .1 O3 & o3 3 .3 3

Yy

!
»

B
Y
-
NS

w

A=35I5T s




7Y

Ennmunmn
ONSULTANTS

——

P rorEssionaL :
sssssssssssssssssssss

ol sacinion

1440 EAST ENGLISH

WICHITA, KANBAS

Zircoor / 67211 J

Date

Project

ltem

42|69

Page

of

meov;te Lakes

V/azfs

Drafne qe

'I'oof-j r dnslys 's

MD _No. f§

Povﬁ*o

H

O

»J¥

RcpB

j

@

- ¢

O

A
H i '
. ‘D, |
, :

;
i

SU 1 €

"
—J

/élé

PoND

2%

Lo/

Pon

WDLU-SWO = '920

" i

i
”g’&

(Ponp#1)

(Rox




g

] .4 &3

I

L

1 3

N N ————————
P rorassionaL
E NGINEERING
PRGHESSION AL ASSOUIATTON
1440 EA NOLISH

Date

Project

Item

Apri| 20,1989 Poge 2

Cbrporafe

Lakes

of

é .

Drainage  Plen

100-yr. 3naly 9t
v LA

Sioe

»HJ

o)

(N

NE IR

10

[ 3 3 O 3 3 -3 3 3

Y}

/5

3/

0)

i ,3,Qx

e

L3

N

Hy

~  Uln

\/aérm o/

|

b

ergea/

& = 137

Te

:fg/

Flo.

/6

v,

[f;/_f |

2 ) PO{'\ o

/&




{

3 3 1 O 3O CO 1 33 o

_ _ Date Aprt'/ 2(,199T Page 3 of A

| Project COVﬁaV >Te (o kes

—————
P rorassionar B
Ennm::nmo S

ONSULTANTS [N
ssssssss O OCI1ATION

Item Drei'nage Plar | [00-r. ;Hé,»éy 515,
. 7 J _

Ly

see Sec{'thMP 2)

POND#B ccr\'fvv”ed by loeir

= Uiring 100 dear| shorm, | cender sechim

) weit {s Sebmerged.!

(Pnd# 2y kit

SIS ;
BRSSO ENEE

I
N
]
W
;s
\n
~

Assime

)
o

£
O
.
W
O
o~
~
A
L]
W
O
%
S
x
>
O
“
m. L
D3t
»”
N
"
~
o
0
oo

I

&
i

w |—-

Mormel <@ in _center sechlom = L L/’/l? 3 x25x 57+

Sobmeraed  Fow 1 centv soechon = €38« 07é=gol/

Tot/ _-F/bw = fO}l S
t J1o , -
WE_ oK (clesign Q= #50)

QMS,W | _jah;e/ ERE Weir + 5" = é40 5= /fé?go




& B Date 42[.@1 Page 4 of Q

Project .[orpo/gfe (3kes

o
205 £5:

J [tem Drainage  Pln | W00-gr. analysis

O e e T

H
>

1/

DWS;,0,=169,0-

~J

Q..

Z
Z-Ix5eB |

¢ KETR

~e

120

S

W
<
&
8

O STATIC Poot . | Box=/e5./
. 3 e

. ~-—-.§\N
)

oo SR STATIC Poot N\

o
9
b
.
\

l60.0 T

'5'rm7c \fwb _ = ¥/

165 Y 15(50 ' /~

]

(

]




O [ 3 3 I 3 3 3 —

5/L

CHART |

F— 12
600
— 11 L (n (2 (3)
[ °00 EXAMPLE —8 9 o
— 10 — 400 5'x 2 Box  Q:=75cts = — 8 -
- o Q/B = I5cfs/tt, 6 — 7 — 8
< S A S I
L o -5 o |
. C M 175 35 5 5 - ©
—8 . :_ 200 (@) 190 3.8 — 4 - — 5
- \ o (3 205 a4 L -4
Lo 3 N — 4
— 7 . - =3 [
_ N C - -3 T
o [ B —~ 3
= - - B
4, § ~ 100 = B | R
. — 80 -2 o A
L x| ys _ §
u T} 2
5 \;\_ 60 e N
- o /l— o L L
\5 Tk [ [
=1 2 L w — 1.5 f
LL:.JI N ST L L — 1.5
w o w F
NN A 5 L
Z |~ L L
Zr4 S gﬁy o~
— £k .| ~ L ]
e )—/—/20 ~ E
x| Q20 ~ Wwiio F -
m = —/ I
S e =z —_—
& oo _ N “i-9 [ro Fo
- -3 S w [ Angle of o~ ’:E | L L
o =y O ([ Wingwail o
© { 10  Flore \ ™ wl g 9 |29
o P < | Q ‘
* d S - 8 ' / e r ] ]
i 7 @ [ P —.8_ 8
/ o e .7
~ S -—: 2t \ i
e ol HW con e WINGWALL\ 3 —.7 .7
_/2 5 L 4 D _ FLARE I\_' .6 i i
wr (m 30° to 75¢ b
3 (2 90°and 15 & 8
i (3) 0° (extensions .5
- 2 of sides) B B
i - - -5 -5
— To use scole (2) or (3) project
- horizontaliy to scale (1), then —
B use straight inclined line through - .4 3 -
:_ | D and Q scales, or reverse as
1= iltustrated. e
- .8 - — .4 —.a
- 8 —
L L s - Lo 3% - 35
HEADWATER DEPTH
FOR BOX CULVERTS
WITH INLET CONTROL
BUREAU OF PUBLIC ROADS JAN. 1963
Q-2



‘60 *d ‘g161 ‘L Sop PLoas Yy v 7 By

‘saapy 2pd-uly], PISIAWANE J0A0 MO[T IUNI[H) 0} MOJ] ‘stan]y Lt
998 " LIGL ‘g "od(] ‘proady

Ssmay O 'EAIPNYE ABIM[ISI(] Jom-poRloniqng ‘vjuow. TA T sowmep g
Q18 d 'gF61 .m.uﬂ::. .N:Pct.m.:wk Oug 'S0y POl

~d1unig uo 1pags] oudBISUIgNY 'UOISIN ' AvY puu pIvuua )y’ 3\ utop g

:m.-e\ Arw_% + mﬁ.ov 1=
ST Y0oq I} ur 93usn Y wioy
103 03 paduriy spALOSNS YA uorunbd SIp  '$)159) 0y [ 10]
SISO} $501dXD 0} pasn og prnod uorjknb v[FuIs  Juy) punoy
oI "satam podsun pue ‘onms “apnoan Oroquavd ‘avnduviay
eudueiong uo sjso) Jo sHNsoL pojussaad GSIAVIY ‘GRGT UL
"SHNSDL 980) [RNPIATPUL 1) JO Bwos 10} judd 1od ¢ Jo uonuiaop
whxew B ‘spmsat 3803 18 £)sipus 03 punoy ses uorjuubo
s, pouyop Lsnorsoad s dru swd} 1030 ayy puv {(gp-¢)
"bip) worpenba vdrvyasip-ooay oyl ur quouodxo oy s1 u oA

I € A

uorjenbo opFuws oy £q pojussordor
9q pmoo sod£y v 10§ SPNSAL OYY ) POMOYS O] SAIdA
[euorpiodoxd pue ‘padsno ‘oroquivd ‘avnSuviyy ‘avmguv)ool
U0 $1893 PIONPUOd I saiom pajsoro-dueys) porouiqus uo
8189} JO SALIAS B JO $3[NSAL AU} pojuasaud ;ojwoudI ‘LFGT UT
. H/d
Jo sontea juws 1o} 3dadxa ‘vatnd d[Fuls ¥ U0 [{rf 0} POpPUL} TILP
shouva 94y 9uyy punoy Loyy /3y gsuweds g/ Sunppoid Ag

(6%-¢) w'H) =10

:SALO[[0] SB SIId) [rIouad ur passeadxa ST :033 {(podrawqnsun)
-93.IetdsIp 921) 10j uonyenbo oyy wiodj payndwos ‘7 proy oY 9e
o3aeIsIp 93 81 1) oJoy M gy /oy puv 1D/ B S[qULIBA SB FUI)DI[IS
£q 1ouuewr L0pIo uv ul pajuasasd oq PInod TIVP 159) SNOLIBA
9y} ey} pasoys Loq], UOISOA\ puv pivuusy Aq poziIvw
-luns uddq aavy (8z6I) X0 puw ‘(9I61) euo) ‘(6ST) wizugl
‘(¢c881) suivalg pue Ao ‘(88T ‘SFSI) swuey] £Aq sjuow
“119dx3 A1Bf g ‘[PUUTYD DY} JO J00[ 91} SAO(T JSOID IM DY)
30 34819y 9y} 03 ‘JUB)Xd IISSI[ B 03 PUB ‘T ‘APIS WLOLSUMOP
943} uo peay dyj 0} os[v nq Tx ‘Irea 9y} jo oprs wearisdn ayy

61-9 SUTE M

01

60 80

¢-g 'O
1
H
oup .~
u\H P N
[0 90 S0 +$0 §£0 70 10

SInppy pup sjuowsyIp Ag

08140021 54594 U0 pasOG a4t I

oH) =D woionbs

PLIDYISIY 24/ dify Lt fuouodrgau

42 11 (0>%H) obuoyssip 2244

842 Ut wotjipLios
PGS 404 B1Y25I(] =T)
_ -

o

AN

SOIINVUAAH 40 MOOYANVH




A

,w g
! 4
k3 » o, s 0wy - ER RV MR W KN, MWW TR .
y ) .
!A.Nﬁ.r“t.‘nl.uf A Ascnt.x__r R .snau‘ulturl‘.{nnhunu PNy . ul 5
A»lnd ¥ A XA écMﬂW“u.nﬂ ol ; “M." oA en d :
g s s " . », x Y e e W o, )
s m..? o f.ﬂnm‘,nﬁ k ._...u.-.n.i SRR .v.nﬂnn“xnﬁ.”umn”_.uu"ﬂfﬂu.. A w.“.-.uu“ DA RNy k2
gen R M TN IS ANOEENANASHNS
R pd SR AR ﬁ:} A RN K A ) e
« LS Fw.m&" gﬁ.ﬂ&&?;f N R e
X s KXY,
vF * Slae o NN g ﬂﬂ e 1rai)uununmu 3 nuon Foings n_....- N. et nu.n
5 % w?iul WS, ." e tEV Qh{uuﬂnﬁﬁ;nﬂxﬂtﬁ.;nﬂ.:, J;; ¥ % "
o N R SRR SRR
( : s 2
. : R e
S RN S RN
QO - e B R e R
f : L d Y, wanow, o %r S S0
o SRR X "‘ e R 3
x s R : % . AT TR e o o .;.-..rﬁn. ST
2 !i ieatsd o u - O O > nw.r. RO W»W...N . s xmum‘wnu -s.u-n‘wu
R A R X 3 Y T el i
IR e ; ORI A 3% e o, ﬁvﬂu.w
S R e SRR
K W >, P & o A .,.l itlnixaﬂ d ol P > ¥ ORI,
R R e SRR SRR
SN A uu."-w% LN .". mn“.uuanuuuua-. Y e A u.&... .NNM-WV“%@M A _.“x..un J v S "" .ﬂwv A )
0%~ Y ) o, A.Ax- A AN & n -xu S s e . Ch W & ) o & et “»-a
A e s R R R S R N
) A R N N, N e I s, I S S R T sl e &-ﬂ e
\ R %uﬁ. t«.u A ¥ e Yy S e m_..hn LMy }.n ‘im«mtnu;._.c- A..N.uﬁ, n“a..wv..‘.nxu W o 2 . A .x-tu"ni -.:ﬁun. 7 .rrn, . &
e o2 o AN T AR Sl N nnﬂnwnrb g e SRS M.& e o&-A WO xulf-.‘-.- ;“ 4 Sated Vo ) o ; »
S OO ' Yt T it ! 4 ey AR A ™ N ...u._.._ il A% A f"‘u g
X N s i CR “n"t n(uMm~ et hos A ey, ARSON R R, g o S A0 . .oxunn’“mntn oy u.tiua 2 ajﬂfi&
PR RN s PN £ LA AN SN At S S A i i e D
ARSI SR R s s SO e 2 A R A s LR
: SR v N R R R e O B 2 ;
N Y e IS AN YR & Y R MR, X B e R e
R e o T R R s SesSs R e Rt
e e e 4§ A : e ol 5l W S NEHTAL NI y .0.5.' i alnls .ufn«.,.»a e
AR R IH N 2 B SN S ) : R w S
' y - 2 St L) %, R R
R Ry RN S i1 s NI ) .um",.,m : e S AL e R
I A bt : Al — ™, ., AP APCAN NI o AR A Y g
R e R o R e R R ey
“nia etn uly wn . Py AR OO ety et e e e el e )
nnr s > ) ABAR & . .iqulo A w
- . QR Y, 54 Miher
T OO N e e
OIS AU IIINIIEMICIIIN Wi s S, o 1 DI AN ?ths.uu..u”nwuh&?&uww? T AT -
AR, AR (0 RO s, A R G} ...;.V..?.%...u%m..r”.l?%.........ﬂ......f ; g
*, k! 5 & ', "o L £ (R Fon e e aa ela e o :
DR, S, Q0% & : R e o A
R IR N A QAP W R & 2 TR R ..v.?.&....«....:f&..ffm. °
PR N A e O Y A g At
¢ e 0 5 . . ", ) % e Tl 0
e S0, R i SRR, X R AN SRR SOREERTS S
ey XY Y S IO VOO EAs AR AN 5 > .
AR Ee R R e
O RN A AN N Y J ! A s e ¥ 2l (20N I A0, A M MO RN R B e N I PR
s N PR R e S s . s
ey S s Tt v ety wietane W T RPN e tace ARl e J\‘x.;v,ﬁ..J‘uﬁ.wf»\{fuc-a%fv e A i ———y
i‘._AJnJudu . DN WS, ,“WJ-‘" nnivEe s T " 2 -D-A A AR e, R nﬂtn o t“.fnba e A y -
= ; e g
¥ ) > h L o 0 L) R 0 PN SN
R R
- 2 X N
" MO OSSO OO £ I.l
S LR 5
00 SR RN Con, o
SRS IRRSGRERND ....,..mv..}wm... N
A A .
O e R B
RATED AR ¢ B SRR
A At O
DO y ;
e

A
%
4

ot

05
)
¥,

x5 .
RN R
Wl R e
e o T Tl
G o o he e R LRI
l.lll"ﬁb‘ll l‘&#‘.‘ LI I TN LI RS I"I“v"'“l.il..‘ ~ LIS A

R N AR e s e
R S R
N S

K e - - o X
A A T s
SER mw..ﬁ.n“m...u.ﬁwwxfﬂx :
(ot ﬂn&..uu.s.m.w.# T

O EANNNIIANNNET YN 5
= R .
R SO v 1 s O % ] :
s i SIS T SR o e ; , o AN R : )
a ot avaggteluay S GO ) o , PR e ¢ N g
0O % % A P R X s Cala s (3 YIRS AL M ¥ ; . o B % olnut.ﬁ“\-nzn e -
SN A el & PPN OO A L N R ARt Lok SAOONOA St 1 e A nR) : N RN A -
e LK) - i ) » ¥,
A A....uﬂ,mna..aqad.d. BTN A N 0, T, A, N, SR ) {u-,-tuﬂnu»uur ¥ hl-»'“hwlc- d IS tﬂa:uc
¥ ! ey TP L WY -
A AN O S PR Ao NOAY R B et .
O N WM K N oA MR i A T e
Mm...m@ﬂ?-ju. L R e ;
N " y
" Ilrf‘ td .l%',f % !ll.,‘ ¥ .raﬂl ’ﬂ\{‘(b'l."! dh‘\i"l
S AN a S e o v % e SN AR ) )
Sttty 2ttt 3 B AN o N : . K
%) RV RO RN RN S e
0 ! e e oo e e
lx w5 e s 5
. L% ) A I N KRR .
O MO N 3D S} et SR e e e e A E A e N W% Y, TG ftu A
2 R N i aa e et Rl e A o T IR SURTUSIIARYY SOOI = (LY
- A L e R N
AN X X . AR \ S ¢ 2 A : Zo
2o Eb)* ol Sl o S S N M s el & .c.lnwuvtum Kt s e lntetm
e AL 'lndn‘unan A s NN T P KR oonge e inge .nto-iushn c-&n..lnuahrt L oamman 3 e p\- uuuu s Xt .J%c e e 2,
A e b e T et e’ T e N N g el e, t-‘ﬂwi M) . Wt a0 .)-)».a-&fo#“ﬂm:\-u\fu e ;
D e S e e e O D 0 AR o A &
%.u. D R T T A R A R R 22N SRR R S oo
R R OO0 AnOs Pt P AR AL
S L s o “«V..f“a X & MRS oty S OA M X s f.ﬂ“‘h.uﬂn. ,uuﬁ.lnw..,ﬂ... s ;muw;: e T
CaS N K ey s ut & A Iy tiet X s Fetaty?. Y Ol im.\. "
ORI AR ) ot 4 . o oot ate Onin Ol (o s
IR I MO C DR DI Y ) ', &5 nMot AN ) ¥ o SR ! ASAAEAN
DM SO S0t v e, ey > O WS ekt a ey e Tt oy e el eiatair
T Tuta % e et A, RN e e . el it i AR ) e NN
ORI 2, A 5 Dot S G 1 X R RN S N )
~ uxx y * 7 v * Cx . iy 3 AR ~ A G I ) RS any, * Y
AR S IR N e oy R s e A
n-a..nsat. s ’ Lo % e ‘. o ' atats b QR WA N SRk Suiy
T ¥t s iy 2r% ¢ LN " g e e A s
2 A S i R e A : ol S ORI R, e R B Y e N
A SO, 3 SOAEN | SR TD U RN CRRRDL 3 MO0 § DRt § PR R 50 SR AR RS s 4 ,
OO A S o s i A Nl Oy s
D L N N MY DD R P OO EOOOOS NI A S, .
” G |
NP RO SIS AR IO DM N A P ORI NI ) I O AT S SO A AU A MO8 AN VO A O
e ainln e AN e ¥ ey e A O
N e A ’ PO A IO IS I T A R T T e NG .
NN Cawln e ln e tutn PR B M I A TR M A IR W SR IR R O, < Ky ) R
i e e T ..“.‘...,uvv.w..M. S .‘uv.uu... Sy RSN o 5% ..ﬂu..nmnn..u.ﬂ‘.a AN NN .&vﬁfhﬁm&f Nt , .
h, o I SR KR N KA bR ) RO, “y N . o) g o g " A AN it . “
" e ooty e el X SV i ke v Y MOy MR i Wi W s, L .
A D o Kk e AT R T i : ;
A A W2 e 0) S e e 00 PO, BN ) \
s ...&u...uz“ S .ra%u.fu..u.ﬂ” T G s .m.u;u« u...,.“.;n.,..n&&...nvu.. . NI : .
KD B : R R NG I ; . , :
: e . :
. 2 ‘

L) L)
A Y R )
sy
A

0
Wins

i«nn.n-t-rh
St

el

‘.

o SasH
ey

N

! |PEC :Dra/bagé Comp ~NW Cor: Webb / Central

REV| BY

SRR
o BN W
Fvee .uuu“.ﬂf:-c-o : )usﬂx
Bl e / .
ke
|, BRI i /
B SR AR K
ey
R A A %
bens .
A !

G-27-86
DATE

$ HYDROLOGIC SOIL GROUP D"

PP £

5

NOTE: ENTIRE BASIN 1S SC

i
1

ROOFS, PARKING LOTS, ETC.
V2 ACRE RESIDENTIAL

S

100% IMR1

NN

T27S, R2E

~ |
S
tat
ép] by
\
N\
\
\
\
AN
N\
N\
rd
AN e
O e
= wl
! W ™~ \ B
Py |
N ~.
I/ O = K
N
% .
3
X
9
990717133




AN \/ S ’ o :L?‘ —
<) 4 g} Faa N . .
”0-"’5 WY 722 34%% 7{:3.4.%:; oS- "Q ‘j{u e g g
Ezagmfﬂp—(ﬁem 80 45 3& .
3 .$60§\§L DGI T\E’ET&AG:/@
< IE ' A 45 [ 0(5' |
ol ) ° 1 }
2 IR
Sy | G?‘, "ol X
| Q},’,
I ol 2 |
| @ L 4 NE )
|
S
— 4 ; . g ~
/ = AN 2} | X Q
S d[hh “E ‘ AZ“"’“’»_‘@ ' l& ~]
9 'S ul } - : .:,,_T:: . S %
s ¢ 3 :E“\ . Q Nin Ry BRS)
s o | \ N3 EPRETT N A oS WA | <{500¢
| 55 1. ¢ |Kpa/v0 N 3 Q¥ S
p ' - Statie 12 6{0 - ! X
Ay o WG = /BAO o | Wy
_— g @ ‘ -- N \\ _ \\’\ | A~
=== oo Noz 1] 3 [ 175’ N _ 0785 [I>~ -
s : Shatic Frol: 1600, e __ 2
o ¢ -PONL NO. / i DG, = 165 O [ i W “
:ﬁ' 134 Fhate m/= ' . % %
: ONSy, = /6 O
. 't NSN~—— - . :: l{J) ,
-, B . \* QO
:  “2-I G - Ol <
N W ) e 3§
Sol/zsver 50’ BLDG. SE TBACK LINE < o j’
.]/ o ‘,/727 )
N \\ S | <[
§ /0 NMQ Sfr/p (See 6. P 10) ST
) 5 ; o) TP I P P e
S{-:»:._ : B N
—— o /‘o/
— N
- N
—= AO—=— =K | :Q:: “““““““““
e EX/S?‘C?) o el
/
I [ "\ S.E COR. SEC. I7
"{i(‘\ }—*\3 N 7 ‘
L EXCEPT | (&) OPENINGS ffxc. (1) OPEN. |CAC. 2 | r27s, R2E, 6th M.
‘ 40 |
ACCESS wCONTROL . 5
g ™ O} 1 O
QO Q
8 i O O 4500 N
(r h m (e
tt /\\ NOTE: Al fofs arnd reserves shall be groded
< \ — V??ad;arlng ;o ,?yro,oo:ed "/"77”3;, &/ akc:;:
.. Bewers anéf/ or o//;ef approved dra/ﬂgc
el /ifres.
DRAINAGE PLAN  z/z//s59 | Eemel

CORPORATE

LAKES

50: 25a

PROFESSIONAL ENGINEERING CONSULTANTS, PA.

SCALE IN FEET




