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I. PURPOSE

The purpose of this report is to estimate the increase in the storm water
runoff rate due to development of the tract of land known as "CORONATION
ESTATES" and to estimate the attenuation characteristics of the stormwater
detention facility that is proposed to be constructed as part of the site
improvements. Based upon such estimates, a comparison is made between the
pre-developed rate of stormwater runoff and the post-developed rate of
stormwater runoff.

II. SCOPE

This report estimates the expected increase in stormwater runoff rate and
attenuation characteristics during a 25 year frequency storm of 20 minutes
duration, utilizing the rational method of estimating stormwater runoff to
the detention facility. In addition, a storm of great intensity is checked
for safe passage through the detention facility.

ITI. DETENTION CONCEPT

The proposed site improvements include construction of a dry detention
basin at the south property line of the site., The storage volume and
outflow rate have been proportioned to insure that the peak rate of runoff
leaving the sub-watershed of the site under post-developed conditions is
less than or equal to the peak rate of runoff leaving the sub-watershed of
the site under pre-developed conditions for the design storm.

IV, STORMWATER RUNOFF INFORMATION

Runoff calculations for the tract and calculations of required attenuations
are shown on Exhibit 'A',

Estimate Inflow Hydrograph calculations for the design 25 year storm as
well at the 15 year and 100 year storm are shown on Exhibit 'B’'.

V. DETENTION BASIN CHARACTERISTICS

The depth-storage characteristics of the proposed detention basin are shown
on Exhibit 'C'.

Outflow pipe performance calculations are shown on Exhibit 'D'.
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VI. ROUTING PROCEDURE

The modified Puls routing procedure was used to estimate the effects of
storage volume on outflow rate.

Exhibit 'E' details the development of the routing curves.

Exhibit 'F' displays the routing calculations.

VII. SUMMARY

The proposed detention basin will meet the outflow requirement which is

based on the peak rate of runoff for the design storm under pre-~developed
conditions. ‘

The detention basin is allowed a maximum outflow of 39.96 c.f.s. when
considering a 25 year frequency storm of 20 minute duration. The peak
outflow for this storm is 39,7 c.f.s. from the basin,

Overflow structure calculations for a 100 year storm have also been checked
and shown on Exhibit 'G'.

Graphs of the basin's inflow-time characteristics, depth-storage character-
istics, depth-outflow characteristics and the design routing curve hydro-
graph are all shown on Exhibit 'H'.



EXHIBITS

= =5 =5 =S




_GenEraL. ZuTE DATA ¢ RuNOoFFE CALCULATIONS

D). THE. TRACT 0F.L AND_UNDER [RE-DEVELOPED CONDITIONS .
.15 GENERRLL x__mg&,ufgz.__@PE@-.AMQ__EQ&_mg_.fmﬁg.s5___._@5_ I
e THIS ANALYSIS, ASSUMER 70 BE_ O to 5% IMPERVIOUS .
. THEREFORE THE ForlowiniG FRE-DEVELOPED L, [FAcTORS
: _OHALL BE USED .
5 yYEAR STORM BT 1= //f;. J
75 YeAR 3ToRM L E3] ofs[Ae

i YPO Yewr LTpem 2 2 D5 47‘;/,4,5 (T (.

R _Z2)THE TRACT OF LANL. UNLER__[fosT- DEVELOPED CONDITIONS
WL BE A SFER (4D npeevious) RESULTING IN THE
FotlowiNG . FosT-DevELorsn. FI, FACTORS o o ..
5 YEAR ToRM L Cbd T3 Ao
e 25 YEAR STokrt L B2 Fs /Ao
DO YEAR ST0RM L AT S P
. 3) . UnpER  PRE =DEYVELOPED. CONDITIONS , FPEAK RATE OF RunoFF.
o FROM _THE SUBJECT TRACT . _T0_THE SUB-WATERSHED (AN .
e BE ESTIMATED _AS_Foltows o .
e 2888 Ao X 23] cT5 A= 20.5] cfs. ( &5 YeAR. ::ZMM). -
o THIS EsTimaTED PEAK _RATE (20.5] cfs) sprare Be
i H,._._.,‘.-QL.,.‘...CQM.SE_/.QEEEQ..,..-Ib__ Be THE Lt TING FEAK RATE UNDER
_fosT-DEVELOoPED CONDITIONS  To THE SUB-WATERSHED,.

Exrisir A"
sH.. L) oF 3



4) UnpER PosT- DEVELOPED COMODITIONS,, FPEAR RATES OF
RuMNOFE._FRorm  THE BUBTECT TRACT To0 THE To THE
BUB-WATERSHED CAN BE ESTIMATED AS FoLlows :
6.10 Pe. % 3,26 cfefbe. = (9.87 o= (FE3. "102)
0.42 fe. x 3.26 Fsfde. = .37 oF5 (pireer 1o BAsin)
2,36 Ae, x 3.26 cTs/he, = 7.69 Tz (Byrisses Basid)
- 78.95 1= (25 venw stosr)

5) THE OFFSITE CONDITIONS FoR THe PURFose OF THIS
LANALYSIS ARE 3 Ac. TRACTS 0F ResipeNTac HomES,.
Assurmer 1o Be 0% 10 57 [MPERVIOUS . THEXREF2RE
L THE _FOLLowING OFFSITE FL. Facrors. SHALL BE USED .
15 YEAR STorM o 2.09 _afs/%, .
25 yenR_srorM it 258 cits A,
100 yEaR stokm i B30 cfs/Ac,

é)...ﬁg Feak RATE OF RunofF FroM JFF3ITE ) MoR7H
OF THE SUBIECT TRACT 7o THE DETENTION BASIN cAN
BE EsT/imATED AS Fou_aw_'s :
2 0.52 He. X 2,58 15 fhe. = 27,14 oF (25 vore s7000)

EXHIBIT ‘A"
-5"7’7-# 2 OF 3



7) THE z?e;-‘awme‘o HT TENLATION _CAN. —mw BE. Fawuo_ L.
PROTECT  TTRACT oo
. AREA  oF TRACT (x)( /%:ar Devevorso AL, E) FRE-DEVELOPED PI)
_B.88 Ae. x (B.Z6 cFsfhc.— 2.3 ct3/Ac.) =
B8R HAc, x_ 0.95 fs fhe, = B A4 s
CHTTENUATION  Requirer = 8.44 s

Q(cﬁ),,ﬁ:.ﬂ&ﬁsm ol ( 25 YERR 5/0£M> |
6,52 e, x B.2L ofsfhe. = 270 cT= (anszrg}

| __/Q_._ 52 Ac. x Z.58 cfsfac.=22.]4 <f< (oFrziTeE)

i AB 4O s (10 Basin)

L es PEA’MITTED f?zz.fﬂsf /?A*TE =

8,40 ~Fs () B.44-F=< 55 AL ¢+’ L OK

= R aATeE

Extizrr "9 "
SHT. D oF 3



E__]

INnFrow Hyorocrrpr (CALcucATions

z);f ME..@FJOALﬁé‘A/T/?"? oM L.
A HE_MOST REroTE FordT . OF . ORIGINATION. 15 AT .
THE _INTERSECTI0M__OF  EMGE RoAD # SUNSET. RoAD

- RPPRoxirmATELY 600 Ft: NoRTH oF D.A.T. . #/ 0L (locharen @

| THE NORTHINEST . PROFERTY LINE) AND THen TRA/ET

_ APPROXIMATELY. 474 F1.. VIA. SToR . S&20R ToO

THe DETENTlon. BASIN.. o L
_ THerEFoRE /_Jff,sm_-rme OF COMNCENTRATION. CAN. .

e BE_FPOutMND _AS Folliduwls.

i :

B '

L:] C e e

VA éoco Ff QUERLAND . WITH _A. D/FFEREM ce N ELEVATION
o OF APPROXIMATELY . . 0. FEET. wWHICH. RESULTS N _A TOTAC
TRAVEL Time . 0F B rinuzes (PUERLANG Flow) |
(Arti. x 2.7 8. run. .. 565 Exruar B" w7, 4 o4 )

LB. 474 Fl. oF STokr SEwER WITH. AN ESTIMATED
VELociTY (25 vk 5ToRMY OF 7 FEET Pre secomp

WHICH ,@zsuaz IN A TRAIEL TIirie OF [.13 prunaTeES
{474 X__.._--— " ! MinUTE
7ft/scc. " Cp seaomms )

o » 'f/ME oF C’oﬂchTﬁﬁT/éM L B0 pyad. (f) (13 pirnd. =
e .?"/,3 PN ( WEE 1O punurEs)

ExHi8IT B°
SHT, 1 o 4



= )

i OFFSITE = 10,52 Ae. x 2,92

___2) /?z?f“ﬁ.s me THE pmweée- /@4&7? MAW OF THE

. FROTECT _To THE DeTenTion. BASIN |, THE ESTIMATED.

FPEARK INFLowS QOF R DESIGA SToRmMS ARE -

- (25 YEAR. 572»@#4) R A R
 EE.8.7102 — prosecT ToseT — 616 Fe. x B.26 = 19.89 <fs._
e ___OFFSITE = [0.5Z fe, ¢ 2.58 = 27, |4 cls
DIRECT RUNGEE 10 Basin — 042 de.x 326 = 1,37 F=
48.40 fs

e ( /5 YEAR. SToRM. ) N B

S, #/0?_ FARoIEST TAACT :édlﬁ Ac, X 2634 /é Vi cfs
o  _OFFSITE —[0.52 Re, x 2.09 = 2_,1.??.01 s
 DIRECT RunoFE To BAsIN . — O.42 Ae, x 2. éﬁt = L s

_39.20 s

”‘_(/00 YEAR. éToﬂM) )

_FRE S #/02 ~ FROTECT TRACT - é, /0 A’c, x 3 ééf _22_._ Sl ofs

?H

_DikecT RunorrF _To. _Basiw — O.42 PRc. X 32.69. /.55 cfs

I

BOTE di

3) THE FermiT1e0 Kersase RaTe 15 3996 15s

LA sHown N ExtIBIT A’ (sweEr 3 0 3)

ExHIBIT 8"



— 500
::- 400
- 200 EXAUPLE o
= HEIGNT = 102 FT -
. " LENGIH = 3 000 FT L 2
— 200 . °  TIuE OF CONTENTRATION 2 .14 UIN .
[— 150 o L S B
- =00 Cogrs e T
“wr \ o ’ o . v t
5 F.' ~— . o A‘;: o
E - ’ “\{uu,uu. . i .
@ - 50 "o . .
e 4 N,
LT — 40 ML
- p . Lo & \-.
=1 10 : )
HiGH #3
P&/NT- _—] bW :.:‘.-*
; wr 20 Nu[g ‘
51 - USE HOMOGRAPH 1; FﬂR Imuau. ansms unn wELL
u " ‘0 CHANNELS . FOR. QYERLAND FL0Y O BARE .
T EARTH, AN LOWED GRASS ROADSIOE CHANNELS
] run OVERLAKD FLﬂl SED susim:cs MULTIPLY
bl Ll Tc BY 2. . .
= . FOR QVERLAND FLOY, cum:m: OR XSPHA
N FACES. WULTIPLY Tg BY 0.4
FOR cuncnuf cumntl.s uuLnPu lc B'l n b
I o S ' : .,._:
— ¢ S by
. — 2
. - . .
— 2‘ i
— 1

F/GUA"E“.

-

Tc
f— 200 °
o
[~ 150, -
r:—Al_ﬂﬂ,'
N Sl L]
-
L(FT.) B :% o
— 10.000 — 60"
= — 50,
. — a0
— 5.000 CF
st - 1 . T
- Bk L
. ,-:—'25 5,
"L P=3.000 ERE e
- B 40"
g s CEE W
ol 2.000 - - \;.Z,f_'ul: .
Sk =
Z~. 1,500 i
BE R
=[— i.000. ol
=l AN X . wgcs
s A e
| % .
“r 1600 F?L- [ b
2T : =
S E[ s00 — 3
a " . Bl
i o i o8 c MIN.
- . PR P ane ‘-\‘,—""":'-'_—'—'—
— 20 . . X 2O
- .. . L . . |— } . *
I~ . 200 :
-— 150 — 2
— - 100 . r
e

(UIN )

S !‘/E ~F CONC‘ENT}?ATI(‘N OFSMA’[

L o CORAINAGE UASINS

BAX ENGINEERING CO., INC.

LAND PLANNING — LAND SURVEYING — SITE ENGINEERING

EXHIBIT "B”
SHT. 4 oF 4




DEeprH - S70pAcE  Vorume ChicutiTrons

INCREMENT
S ELEV/) 7/I0N

__OF

AvERAGE

i} /q’ef“' . AREA  _ oF DePTH

INCREMENT
OLUME

ToTAL T
\VorLume.

};Q%iwm (A) 3

3 IR - S -
L R s B
D R O S

3

e /F7‘

A/ 7T
o
o138
032.0 |

O 575

exuiir ‘e
[/ oF /[



Depr - OQurrFrow (ALCALATIoNS

o 1) OUTELow _ SHall. BE AN OPENING. 1 AND.
OVERFLow STRUCTURE . fE 533,00 AND 5/2E. (— .
_OF OPENING = B.O0'H.(Q.1.38 w. (3160 16.5w).

E__J

-
]
!
i

z) PEKEQKM&MCE’_, C’A LCALATIONS 2 . . . ..

e AL WHEN. oPENING 15 NOT . Flow/ING. Fuu-/ WEIA. FL&W

WL BE_Assumep., e e

B. WHEN OPENING |5 FLoleué Fu‘t,_t./ _ORIFACE FLow

CWER Flow .. Q=ELH - c:30 , L% (315 ..
Jo o ORiFICE Flow _@R=Ca JZgh C:0b_, az4.125

R |
;
" i

il&. ) B

|
1

d  ELEVATION . h ek H R eour
J e 533,00 . .. O U
). . 52400 4126 (wew) o

835,00 L dl.6e7 ( WEm)
a . S 26,00 3 (a/E/R couﬂ&:.s) 21,43 (w:m o ORIFIC€>

;] 820,00 2 5 o Blse

538,00 3.5 . BCY N
e 528,50 R S B A

o

e m e ag e

Exti8iT ‘D7
ST S oF [/



LﬁrAi

J
o Reurine Curve CALcutATIONS . .
J
J

e mee v e - ———— .VZ _— [ ZS ”c p-f (24 HRS /DﬂY) - . .
e i+ ouTFiow = & 7 2=\ (5 03333 has) T Y )

i,.
\Jv-.__. S S O OIS U o e [ S

T — R~ 92927 5 O et

J_MELEVATION,__fD o . At
Ac. - Ft <, F.S s,

.533 o R © N e 2 < Y
,,_‘-..534,, e 0,022 &I3 2013
G835,0 . o4 x  llLe?  _ Ss5B.22 .

2 MiNyTES. = O, 035 ff.oga,s_“_,,,,._‘,__,_,_‘u_,.V, o

N M536 . b.38 . 2l.43 . 12l.729. .

5380 . 0,220 . Sl  _2Z69.89_ . .

J
J
J 532.0 e Ci228 % 340 (92.22
j 53%8.5 . __.0.278.....3372 . 31463

7)6 F@M Dé-:/"ff/ 57‘&(465 c'u/el/é' e

S - ExHIBIT 'E
o sHT A oo

(BT H)



2 0 ) UHS
, =, LITIHXT

/ FPEAK |
\.oﬁTFLaw

FORM
\0Z 0 1 2 3 4 5 - 6 7
Line | .Time 1 I,+1, | 251 252
1 1 °2 3 X 01 —t——+ 02 Elev Outflow Storage
02 S2
1 o o o o o
2 2 9.62 | 2.68 o 7.68 7.9
3 4 |19.3c | 29.04 5.88 34.92 7.0
4 6 |29.04| 4840 | 2092 | £69.32 /3.5
5 8 3872l 472.9¢ | 42,32 | 1/0.08 20.0
6 lo | 48.40| 8212 | 70.08 157.20 26.4
d 12 las.qo| 96.80 | j04.40 | 20120 3/,7
4 |48.40| 96.80 | 1372 80 234.60 24,9
? 16 |48.40| 96.80 | /64.80 7¢1, 60 3¢.7
10 18 |48.40| 96.80 | 188.20 | 285.00 38.2
1 | 20 |48.40]96.80 | z0860 | 305.40 322 |
12 | 22 |38 | gz | 22700 | 31412 |s3850] 39.7 |66 cut
13 24 | z9.0¢2| 62.2¢ | 23¢4.72 | 302,48 29./
14 26 | 19.2¢) 4840 224.28 | 272.68 375
15 28 1 4.68 | 29.04¢ | (9768 | 226.7% 24,20




SHT, 2 0F 2

L T
I
NI
Ak
h B ak
| ‘
| ]
! ]
| ’
. ’
6°¢/ 00'zL | 002l ) a | ¢ |9,
202 Tl 2 A < a 22 |ty
302 09T | 2595/ | 894 | @ | ©¢ |
9Z P 7922 | §9L6/ | #0'bz | 896 | 82 | <1
_ cINNILNGD
| s %0 2 1 |1 w |
abeus03ls Mot 33InQ A3 0+ ammM 0 - |mmm : N~+- - awy) aut
l 9 . S v 3 z 1 0 _\mmﬁ”m

Buiinoy puod ubisag

S 3 3 C3 003 03 3 £39 3 (3 03 (3 (3§ 3 3 3 3 £33 £3



OVERFLOW SOTRUucTure CALCULATIONS

b
i

l) REQu:,eED DE_S.I;E;;\J SToRM FM OVERFLOW STRUCTULE
e DO ERR / ZO IUNATE L

S _ENFlow Qld%aw,"g54 78 afs é’xm&zr 5__ SHT, 20F4)
) _______“2) 5154 CTURE w/z_a BE AN AReR IMLET (Dougz_&‘)
e N H (/45511/-46‘ DUTFLow OPENING. 5/.05%59)
Q=54 73..,;:.7%,
=30

e R B // 67 Ff (2 sipes @ 317" AND 25/955 @ &.25 )
. /-/ e _5%75/3_.9(/5,_sﬂ)__._________________.______ o
P o.9697

Bz 0.98 (//,7é") _obrevwe
ELEVATION /HigH WATER 25 yR. 57T0RM 538,50
ELEVATION HIGH WATER )00 vK SToAM 539.48.
LELEVATION TofP pF STRACTuRE SiLl _ 538,50
ELEVATION TopP oF Beked L 540,55 . —
ELEVATION. FfreH Witree /Sy S7pks  537.7 L

FFAPROX, VALUE ;

H.lo 70 BE USED on HyD. cAec’s, , ) —

EXHIAIT ' "
sur. [ eF [



- He TS
. _...,...wk.\m\IX.N ; S N

e P : zg gz~ pz o2 :
c Q- -
e e I 02

!
”
!

Q
mo

1

R
)

JRSARED SE S BE

TANT 1

—— ——

.

———

G et .o

EYPTPLTr o

= —

[

-

—

o



i

Z

 SHT,

- EXHIBIT

s’ TRt e dseves R N : -
NItV il .lvatxsn.... eMiver AVt leaib o tere et .

kw»tnqnﬁ.qﬂl«uﬂlnnnld.lllllizld.,:a -




. <Iy “« JC T UNS ‘ , ST : i o o oo o e T e
y H LHEHXS | Cs92) MorLId , |
g o 3 2g gz oz L 2 g y 0

PES

- ses
a ]
2
R o : " - S| ges
NI

(47)  NOLLEATTT

!

S g5

: ; B T e S R SR S ‘ e
= ,
i A o _ P i i . _
e o . : o e - - : ;
1 ! N IR SO SR [ R T S S S . S L i
| L | S R R I -
” ) T T m . W. ! |
" . Lo N S O NN S O S UUE SOOI VPOt SN SO SOOI S S SO AU S
[ FAIND T MOTHLAQ SN HLDIT T " ﬁ , ; m . . ;
T m T : , o i { v . . : .
B e S s B R T o e e e e _—;.-.z.ii-i,
i G et U A P : P : i
M. R | ] | ,.
i R ‘ T B
IR N N P : R O S O S S e i




ST TR s e e

"wooow [
4

w M L18IHXT o
R AR A : :

-

082

o+ 2V
. . s2

‘mmu_ v

o911 om

- P I
' - - -

'
i
:
:
[

- - Qﬂ.}!w-

0741

i
|
|

i

«a

”-','9-'_—/'.?)

4

gnLncy

wobene s e

[RY TN

— | S—

-a T3 T/ Ty

. 4

.‘ r o T




Ao Coron dyton)
ESTATEY

OvERFLoW STRucTure CALEULATIONS

el ) RERUIRED._DESign. _STokM  Fok. OVERELOW. _-57’,€d¢7'a/£é'
(5100 yerr [ Z0 jundTE I
_InFrow Ruepy = 5478 cfs (é'xaz&zr el ot §AF4)

< ),_é_‘ﬂeucmfo; w/iLL BE AN ARER LIMNLET {Doqg,_g> -
A=l v /Assum; DUTFLlowd &PEN!Né Be.ocKE’D)

. a=5478 Fs P SR P
e 2O . e | S

L = 1he7 FE (2s0es @ 317" Ano_ Zsves @ 625 )

HY - 54 713/;,.- olig I S

) H%= 0, ‘?6‘7 T I N
 yfts poaal //( 74 # _epemwe

ELEVATIoN. HigH WATER 25 rK., 5ToRM A5 58 So
ELEVATION. HIGH. WATER |00 vK 3Tohr7 537.48.

 ELEVATION  ToFP. _oF STRACTwRE SieL 538,508
 ELEATION. ToP. oF Bekd .. .. .. .. 540, S
i} ELEV#HQM____/I‘M# k//?ra.—'ae. /5%6 S7pRrM . 53727 L

/?/’/Kox, vaLYs . .
H.wl 70 BE USEC oM HYL.. ZREELE oo T s oo e

| o EXHIBIT L
sur. [ eF [



pr
EMGE

é

N
ﬂ

4

RETE | PAVEMEN

&t STORMIVATER
PR 1rs TEM AnrC & E57TT

10'w x IS'La.
RIP-RAP BLRNKET

[

- w8 1 -
- r A g e L
—— e ——— e - 1 o 2 .l >
= "t » \ v = >
b v - 4 R % 1 e - e
t » ) of L e————— —
L7 B B 5, ¢ - A
T b BT : i
- Ay e .. &
Fona : - ) A 0 3
0., B9 Y 4
. v 2
\
'

| g aaid

W ALY,

2 =3 _‘!

EXISTING BUILDING l
(T.B.R.)

1

I1S'La
¢ BLANKET

2 8" 45 AFNDS

C |

11 B4.99"
N 89°03'0U"E

|
| ‘

cam’

—

7 2o

b E W SToCuwmaTER
@,_

o 10'w. x
RIP - .

Ll OV E o PP
; & ESmT.




2
oy
7 SF m ,m
725) 9 ..a
<
X FAsEuenT

.

>

27.92°

—

|
N

—

20' W. EASEMENT

Q 0 |~ .| @
11 N 12 el 14,229 SF. [olg 14,020 SF.  \©
14,234 SF W\ 14,900 SF. of | 15[
K x4 u\o, .A“w Q
\ @> I L_l LINE T mu _ l@
e \ J - A e T T = 10° W. R =20.00
V1 i \.mx \_. = 1224 N0 y EASEMEN L o EASEMENT L =342 ©
: R el EN 119.02' R oy
sy o3 el =g 0 W mymm.umq.ou : 19. 111.98

vy

5,00’

7

218 \ DRIVE \z 89'36'18° W \nﬂ.oo.
; AN
105 \\\\ 1=8508 e 2o
Ta..uw ¢ 3 10 W. EassmenT— 1| R = 20.00
= X EAseygy, . : ca, P 11 ok BT AD
ol e H., = .._,_.... s L=116.43 5 g2 _ LINE | _
T gy = Nm.t. lllllll — J o w w
D W —rroserl "3 o ! @® o @
x T BUDNG  \ ¢\>  common GrounD, ¥|2 | X
4 Skl @D \ "M\ DRAINAGE & UTLITY g&fr | 2 oo 1 o
olR 15" W. ™ EASEMENT 8™ | 14,024 SF. 8|7 14,082 SF. \©
14,072 S'F. NS 3 EASEMENT & 10,217 S.F. o | - .
ASEMENT 81 11,994 SF / & LS T “ okt |
| . | i e \af 15" W. EASEMENT # 15" W. EASEMENT
DU EETSTL sy w seio Y S Pl = Sy [
_140.16 N 121.84 st 106.96’ 124.02 i g 74.99'|
877.00° > | - T 8499
e N 890300
NG _
0P ¢ |
ROPERTY N /F “
ROTHERS FARM , INC. | -
998, PG. 1310 "
¢
) _
_

THIS PLA



