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Purpose

To design an on-site storm water detention facility to be constructed in conjunction with the
Hoover Park Section 8 single-family residential development, using the storm water management policy
for the City of Grove City. The enclosed study supports the design of the proposed storm water detention
facilities.

Hvdrologic Analyses

Hydrologic parameters such as Runoff Curve Number (RCN) and Times of Concentration (Tc)
were determined using standard Natural Resources Conservation Service (NRCS) methodology. The 1-, 2-
, 5-,10-, 25-, 50-, and 100-year discharge amounts were calculated using the NRCS TR-20 method. This
analyses reflects the NRCS Type II distribution, 24-hr storm duration. Rainfall depths were obtained from
“Technical Paper No. 40, Rainfall Frequency Atlas of the United States”. The detention basin was
designed using Pond Pack 9.0 by Haestad Method’s.

Existing Conditions

The development site is shown in an approximate manner on the storm sewer tributary area maps
included in Appendix C. A preliminary design for the detention basin located in section 8 of the
development can be found in the Hoover Park Section 2 stormwater detention analysis report, prepared in
June of 1995, and a portion of this report has been included in Appendix A. The Section 2 report
calculated the allowable release rate for the development, see Table No. 1. The Lower Basin constructed
with Section 2 of the development was designed to meet this criteria provided that another detention basin,
Upper Basin, was installed just east of State Route 62 with Section 8 of the development. This report
analyzes the Upper Basin and its impact to the Lower Basin.

Table No. 1 — Allowable Release Rate — Hoover Park Section 2

Storm Event Peak Flow Rate
(year) (cfs)
1 333
2 38.2
5 58.0
10 81.5
25 99.6
50 122.3
100 136.4

Post Developed Conditions

The Section 2 detention report anticipated approximately 53.7 acres being tributary to the Upper
Basin, see Appendix D. Upon a field investigation of the site along SR 62, it has been determined that
125.09 acres of offsite area west of SR 62 is tributary to a 18” culvert under SR 62 that will be intercepted
and routed to the Upper Basin. State Route 62 creates a natural embankment for the 125.09 acres tributary
to the 18” culvert. The invert of the 18” culvert is approximately 858.57 with the top of road being at an
elevation of approximately 866.7. At an elevation of 867.0, there are approximately 11.9 acre-feet of
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natural storage west of SR 62. During less frequent storms the runoff from the offsite area west of SR 62
overtops the road at an elevation of 866.7. A 50 wide weir at an elevation of 866.7 was added to the
model to flood route the runoff to the Upper Basin. The calculated peak flow rates and water surface
elevation from the natural storage area west of State Route 62 are shown on Table 2.

Table No. 2 — Peak Flow Rate through 18” Culvert @ State Route 62

Storm Event Peak Flow Rate Water Surface Elevation
(year) (cfs) (ft)

1 12.11 865.25

2 12.35 865.58

5 12.77 866.25

10 12.83 866.62

25 23.65* 866.88

50 36.14* 867.01
100 44.90* 867.09

*SR 62 overtops

An additional 6.17 acres east of SR 62 also drains to the Upper Basin. Because the drainage areas
changed, the original TR-20 model was converted to a Pond Pack model and modified to reflect these
changes, see Figure No. 1. The Lower Basin and Upper Basin were reanalyzed to verify that the release
rates from the development did not exceed the allowable from Table No. 1. From the original report,
Subarea 004 was increased by 9.0 acres to reflect changes to the grading plan. The Upper Basin was then
modified to reflect the proposed conditions as shown on the construction drawings. The proposed Upper
Basin has less volume than originally calculated in the Section 2 report, which was another reason to
analyze the impact to the Lower Basin. The outlet structure for the Upper Basin consists of a 24” culvert
with an invert elevation of 858.00. The secondary outlet structure is a catch basin at an elevation of
862.25°. The tailwater condition for the outlet structures is a 24” storm sewer with a slope of 0.90%. The
peak flow rate from the upper basin for a 100-year storm is 32.73 cfs.

Conclusion
Release rates from both the Upper and Lower basins are shown on Table No. 3. The resulting
peak flow rates from the revised model meet the allowable discharge requirements as set forth in the

Section 2 report. The revised peak flow rates and water surface elevations for each basin are shown on
Table No. 4.

Table No. 3 — Summary of Stormwater Discharges — Hoover Park

Peak Discharge (cfs)
Storm Event Upper Basin Lower Basin Allowable
1-yr 11.40 23.18 333
2-yr 11.90 32.18 38.2
5-yr 12.84 56.96 58.0
10-yr 13.37 77.48 81.5
25-yr 20.09 99.55 99.6
50-yr 25.04 118.14 122.3
100-yr 32.73 132.53 1364
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Table No. 4 — Detention Basin Characteristics

Upper Basin Lower Basin
Normal Pool Elevation 858.00 ft 833.00 ft
Emergency Overflow Elevation 863.00 ft 838.00 ft
Maximum Storage 4.793 ac-ft 17.787 ac-ft
100-Year Water Surface Elevation 862.73 ft 837.63 ft
100-Year Peak Flow Rate 32.73 cfs 132.53 cfs
100-Year Storage Used 4.482 ac-ft 16.273 ac-ft
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Introduction

The Hoover Park Section 2 project is located in the City
of Grove City, just west of Haughn Road, and just south of
Casa Boulevard. The project parcel is 119.5 acres in size;
the proposed development consists of approximately 107 acres
o0f single-family residential homes (including a 3.6-acre
park), 9.5 acres of multi-family housing, and a commercial
area of 3.0 acres. There are two significant drainage
courses on the project parcel. The smaller of the two
systems drains approximately 48 acres of the northérn portion
of the parcel. 1Its headwater area is within the paxrcel, and
the drainage swale discharges towards the northeastern
coxrner of the parcel. The main system drains approximately
59 acres of the southern and extreme western portions of the

parcel, and also collects off~site area of approximately 89
acres from the west and south of the project.

For stormwater management purposes, two detention basins
are proposed. One of the basins is located near the western
end of the project parcel, and the other is located at the
eastern (downstream) end of the parcel. The two basins have
been placed in series; the outlet structure at the
lower/eastern basin has been designed to meet critical storm
requirements for the project. 8ince the lower/eastern basin
also replaces an existing detention basin associated with
Hoover Park Section 1, this new basin has been designed to
also meet the critical storm requirements of Hoover Park
Section 1. As shown in the Appendix of this report, the
critical storm for the Hoover Park Section 2 project has been
calculated to be a 25-year storm, and the critical storm for

the Section 1 project has previously been calculated to be a
5-year stoxrm.

Determination of Allowable Qutflows

The detailed calculations for allowable outflows from
the lower/eastern detention basin are presented in the
Appendix to this report. As indicated above, the allowable
outflows from the Hoover Park Section 2 project site have
been calculated based on a 25-year critical storm. However,
uncontrolled off-site areas are allowed to pass through the
site undetained. Therefore, the total allowable outflows
from the project are a combination of on-site and off-site
allowable flows for the various frequency storm events. As
shown in the Appendix, the allowable outflows have been
calculated initially for the Hoover Park Section 2 and off-
site areas, without considering Hoover Park Section 1 impact;
then the allowable release rates have been modified to

account for the 5-year critical slorm release rates
assoclated with Section 1.



During the course of this analysis, it was discovered
that a storm sewer along Mayfair Courts North and South (from
the Mayfair Park subdivision south of the project) is
tributary to the project. This storm sewer collects drainage
from approximately 9.2 acres within the Mayfaixr Park
subdivision which lies outside of the natural drainage
boundary of Section 2 and directs it to the channel along the
southern edge of the project parcel. It appears that this
sewer line will contribute flow to Section 2 up to the
capacity of the pipe; once this capacity is exceeded, flows
in excess of that capacity are assumed to be major-£flood
routed along the south side of Mayfair Drive, outside of the
Section 2 drainage system. For purposes of this analysis, it
is assumed that flow values from this system at or below the

peak of the 5-year storm (16.03 cfs) will discharge to the
Section 2 drainage system.

The folloﬁing flows have been calculated to be the

maximum allowable discharges from the Hoover Park Section 2
project:

l-year = 33.3 cfs
2-year = 38.2 cfs
‘b-year = 58.0 cfs
10-year = 81.5 cfs
25~year = 99.6 cfs
50~year = 122.3 cfs
100-yeaxr = 136.4 cfs

Detention Basin Analysis

The Soil Conservation Service's TR-20 computer program
has been utlilized to compute runoff hydrographs and perform
reservolr routings for the detention basin analysis.
Hydrologic input parameters have been calulated for both pre-
development and post-development conditions utilizing the
SC8's TR-55 manual. Detalled calculations for these
parameters can be found in the Appendix of this report. A
schematic drawing showling the individual drainage areas
assocliated with the pre-development and post-development
conditions 1s also provided with the calculations.

To eliminate confusion in the TR-20 computer modelling,
the area associated with Mayfair Park is always ldentified as
Subarea 005 in the TR-20 models, and the area assocliated with
Hoover Park Section 1 is always identified as Subarea 006.
Separate computer models had to be established for the 10-,
25-, 50-, and 100-year storms because the flood-routed
portion of the flood hydrographs had to be separated from the
storm sewer flow portion in the Mayfalxr Park area, thus

requiring the use of READHD cards to input the appropriate
hydrograph for each storm.



Based on trial-and-error methodology, the outlet
structures for the upper/western detention basin consist of a
drop inlet and 15-inch RCP for the principal spillway, and a
20-ft. long, grassed, broad-crested weir as a secondary
spillway. At the lower/eastern detention basin, the outlet
consists of a concrete wall/weir, 4 feet long, with a breadth
of 1 foot, which will discharge into the existing channel
east of the basin. Calculations for the outlet ratings are
presented . in the Appendix of this report.

The results of the analyses are presented in the Table
below, and in the Appendix. The results for the 1, 2, and 5-
year storms can be found in the output summary for the
computer input file HP2P123, while.the 10, 25, 50, and 100-
year storm results can be found in the output summaries for

computer input files HP2P4, HP2P5, HP2P6, and HP2P7,
respectively.

RESULTS OF TR-20 ANALYSES

Storm Upper/West Basin Lower/East Basin
Recurrence Max. Max. Max. Max. Max.
~Interval Outflow Pool Outflow Pool Allow.

-from Elev. from ‘Elev. outflow
Basin Basin
(cfs) (Ft., MSL) (cfs) (FPt., MSL) (cfs)
l-yeax 13.2 858.59 29.3 834.70 33.3
" 2-year 13.5 858.80 35.1 834.92 38.2
5-year 15.1 859.74 61.4 835.77 58.0
10-year 16.1 860.40 80.5 836.32 81.5
25-year 17.1 861.07 98.8 836.92 99.6
50~-year 22.2 861.59 117.6 837.43 122.3

100-year _ 28.17 861.74 131.1 837.69 136.4
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CALCULATIONS OF HYDROLOGIC INPUT PARAMETERS
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— 180
T
156
L 144

— 132
— 120

— 108

— 96

- 84

— T2

DIAMETER OF CULVERT (D) IN INCHES

CHART 2

— 10,000
- 8,000 EXAMPLE (3)
: € 000 Ds 42 Inches (3.3 fevt) 6
;5'000 Qs120 cfs -
- ’ i
~ 4,000 ot - — 9.
i [ fert L.
— 3 000
! () [ 4,
L 2,000 " ¥
E ™ :
og — 3,
- 1,000 i
= ™~
— — = | ——— i
— B 2—
i L b
'\D\ .:. 2. - N
E S ii .
o .
6.--.— 1.5 L 1.5
& z 1.5 i
o " L
z WL i
. =,
o. gl i B
et (o]
8, =t |
b pe
3 e
T &L ~ 1.0 1.0
g- NTRANCE— S| = L
: — TYPE 2
= R
Squere odge whih ; !
hiodwell - L) L
& 8
/B r — .8 - .8
:7 Groove ond =8t
e prejicting " L
._I . I~
~
= =, 7
- ~ ! =0
rAl -7
e U] Towve veale (2) of (3) profoct =
— 5 holll:lll“] 1o seola (1), then - B
P f vt ateelgdaclinad (lae theovgh
" D ond Q 1colenyaf reverd - .6
L3 illantroted, _ & — .6
" B
- s
C 1o Sl =

HEADWATER DEPTH FOR

KEADWATER SCALES 283
REVISED MAY BB4

FUPLAU OF PUBLIC FOLES Al I

5-22

CONCRETE PIPE GULVERTS
WITH INLET CONTROL



00°£7€ S8 87
<9198 AN LS
w SINIWNWO0D ANV SNOJLVIN:
gg'Q28 ; %8'S L'd
os‘8s8 20 g
0gLs3 0%t | ¥T'Y
lg 958 __ 181y | ¥
uu.vhm - i 91"\ ¢y o
ST S58 gL'a | S11°0
. " MH .o|.N| ?.x+:+o MH oy z op H MH =L
2-03H >>ww*m MH 2 A a+op MH
HV | qynig | TUNIS 2-03H 0gT7-%uy+H=MH INOD 1371N0 |'INOD 137N
| SISATYNV HILVMAV3H
DS R 08 -0S
”u._ s =a
13 :/uom =00Sy | =006, =0
—Tse 13 =001, =001y =y
. =0Sp oS =y
uO;;F nO_O zu
13
sb]8)7 31vd| 493 A8 F s1 INOILJIY¥OS3A 1¥3/

'NOILVYDO0T LH3ATIND

dcie) 33440 T3GYNODUZ

‘ON 80°

.G

0115>S — AN Y3noer TIWVUN




supJEcT HeooVER FARK — Seck. o
OVTLET RATING — OUfPeR  Pond

—
—— e S—— fm——

[
Gh
il

Z
n

CONSULTING ENGINEERS & SURVEYORS
EVANS, MECHWART, HAMBLETON & TILTON, INC. compuTED BY __RcD  CHECKED BY

DATE %fu.(ar Job File No._P = 1142

OUTLET 'mwa ~ UP?E’& EoND LA _5 besw om Lof Bew i

ASSW&»b - S'\'l:n\}w&- 1*4' "-a}'UL &M&wm\!v Swvc. a5, ou Ana 1*-‘«2\" Pfl‘\mPﬂ-l
5{: uwo-b __Lc. QA‘:L Lo..s.v\ w;ll,._\‘\p.;l(. buhaaws o .. o_ll 4- S- hes LAA
lengj owd wd Mmoot e350ind beadbh bLBR Gk f mam Jq_wma ]ooo]
dlmJ Bs.ﬁt._.-HG'_..'__ASSb-M_‘.‘an\ADW Lm j\a}C I.C:. L AL’{"L Yﬁ- G_‘_‘_ «.ssw
U*\_v\h-ows OPu'cA"L O oj kox. c.u)\vw"‘ Lu‘H« m\é.._ah}rw'\‘.___ﬂvu wl“ flls s _._IVQL;: .
e—--w-g—w W\Hf\- ww'-\(‘hl.ej.wz)ﬂm A’ 85"*‘ f'ﬁ' ASSM&» \Hus i) __w;l Aow
oy .IN\TJS— tha“rbl. l_TL.t. .?. -:. ulh b"jl!‘- ‘I‘c an_livvl,m ou-L'.JA;mlhrL- Am&a._urlc}_~!
w‘r\m,._., MQoLJ;J:L ‘['PM.LW b\wni'\ l 8.5"3-]}' ﬁ— (sLt.H_I?.I-" 'pm‘vﬂdak'lb:\:uj)m _}
]L-,rqfrzr:....l b?é_{:-u-\v T.r n-j Ma_ﬁw}t I_vo-%’sz_cww ke_ -ﬁv\orc)‘._-‘sumfj \ussL.
.,V‘o—hami_@flwtvﬁo _HPR«'-rn-’h.vj_&s.._d— \Bav . ‘r'wh'l_m

o

-.U\ I cu}tw.:fi’ Lt-jms 'l'a Co AXe, ) ‘g" _I,,..,

| - . | ! ’

: Tek 1 1 11 17T N
\WiNpow oP_e_kArni.Gc,Jhs_-.‘A;QGt& I - b eeda - S =
J L [ | i . . . ; f : 1
. I YR : §icail S A ; o
ol ot sl Lot | ojelk a0 bilded) D Qe gt 1

1

)
—--|
(=]
o
0]

""""""" 5 2.2 ,

it .....H,m_._i.._., TR PACECHI T S P, R : . :
TS O L O 1 NI N W TV I - B
o : ' I . S L L
I W ! : - I PR, (B e |r"' et IS o P T SIS [, s ! :
5 O T O
. { Sé'@*-'DPr_le ‘59'5"-‘*-‘!"7 'R:Nf.l!."l@?._'* A:_i.sv:%ywc.I &p_‘ﬁfa.s.!sc.é’__ﬁbr“w _w-ﬁL l l'H\-
ol 20 _.fqhh o Mo o L | e, Caw,s‘#:._o%' ALU,JJW. 84114 ﬁ:?— f

\):[)A—w Un rln:blmjp w}o .._.s‘*ru}c_':lv.ii‘e;s’r..“ C_sujor noéh rou-‘k]rj ?n,ﬂ-

i L P | i

N A NI~ I P . R W S P /._._. it £
! ' ) s Q}’fﬁ"‘ ke Q FALT

RO -1/ 1 O O AT =D B! . G; aLH
; t T ' T

. bt ; P . 3 .
» ' H ' ; ! } ; f | 1 ' ! 1
——— e aw E .,-—.-_..L-- T R e e e I B et CURRETT S iR A A s 1A See e ek

caBetk el el oo d e Lo b g T els

8Ll e 0088l adg | ek s 0 (80 dadk
8Llg ok oasy Al e T 8.3 313
8b2.0 0.6 o kbS" 210 | a5 lel 43,1




406 1320

1 L4), 2apd

1 &% 10 . TR e

e Y RYTE WA ]

<

=

\Aoo\lEK ?M{K o SE‘E.ﬁBM TZ.

1oy TLE'I“ ?J-"Tl rJG- Fo&

s I LT e . . | .___UP?EKL___?OPD

: - R e A S P s -----_‘-...._._._.E;."_..;E;-T\.;[.
B e T T T v, (Jslas

o 2 4 ¢ 8 lo 12 1 0 '8 20 -



—
— —

M
L)
I

z
g

JONSULTING ENGINEERS & SURVEYORS
EVANS, MECHWART, HAMBLETON & TILTON, INC.

suBJECT _HoovEl PaRK — S’q_-}'. 2

DATE (’/Tfﬁg Job File No.

COMPUTED BY Reh CHECKED BY

SToRAGE |

e

i

P BT

__E».LEV NERTIROR

CuRVE

ool
AREA

- Qv—)

ey

'?OOL. ; Bie

KQP-

et LT ..L. e

REVISED

I

AvG

'Foli_f". i
JM } R
ey M,T (a.c)

1
—
- g

—

3 s A s
1

ﬁ...-__,,f_..,,. 5 ' ':. ‘[Tﬂ\t— .
bem% wcwﬁé VbLUME-_

(,C{—)__ : (a.c -wﬁ*)

.......

6 Lo 29
[ 1 !
bl | kst
| f
gt
" ___I__{I.__. i e
A SN . Y .

i
! i ; I o
| Hes i losad | .
I e P T
|, 60 o | L 4051
'. P ; A t o
v s B . e . ' '
L A " o I A h
R N ' il : |
s et i e L S SR. CNO ol w——— 3 ey SR
N ’ [ ;
o "i T o i
:- TR : i -......,...__*..._.‘E T I 'I e = 3 _._. —— __.'[.. (-
H " 1 = . i . 1 1
T by ek L i SmOm— G __LH e
Vo FooE " o poob
= ___;I_ s CUN .‘i. . ._..m..i__.... ...-.% seane s ! Foian wnr .._.._.l. "o L
I | | i ! . ! : ! i i : i
',‘,.u._.:._._. i. '"f“'"l'“‘"i - _.l. . .«.l....._. himersirer __ ! e e Tl L :
LI Y O WS 1 ; b e b |
! _t y | j [ ; : 1 ! ) ; Ji_ | E
RS 0 S A et e i e % .!.. B e B
PEEEEEErEEEE |
ENRISITINAL SPpRp ¢ s e e ey e g s b ..:- - rapis T | i e v i
t I : ' i : ! E
5 - L . :I ...i. - e -
{ 3 ] : !
ke b T
Ao




46 1320

v
[
byt
i]

Zg
vy

ecrt
RRITNaIN

10 X 1o TO -
375, RIOTIC S 0

P

~

t

o - e

e

{5

i S - o st e e
B

&
A
-

£ . ah iy i

=

Hooue R Tl SELT,

STCRAGE CURNE O

T U1 X o < -G =Y ) > R S

SToRAGE

1 b - FT,

BV S u e I Ce



OUTLET RATINGS AND STORAGE CURVES FOR LOWER/EASTERN PQND



supJecT_HooVER MK~ Seckion. 2-

Il
|
|

|
i

OVUTLET RATING — (LeweER PoND

e s A—

&-——-

CONSULTING ENGINEERS & SURVEYORS

DATE 1’!3 /qf Job File No.

EVANS, MECHWART, HAMBLETON & TILTON, INC, COMPUTED BY ?\C-D CHECKED BY

..YOLTLETT..T-ZN(IPG...:T LOUJC& PONDi _1 y ! . Il_

'r
I
..4..,.‘_”.._1. - o b by B N

oy mreem e —— ~....

o AS vt Driwen I] s, s Cov.cn.*c. _'u?_u-r _th\ +L 10 ‘1"-("
~-~~-o—5\>vu3~'\‘lg P——-_\- @0? 0-3__9— va.s]r f)\—lw dwa}lmsra” o Zik‘ﬁ i

1
!
o e P o= _.___.u...,.
I
!
i

e

' 1
Ll .

-. | L .
L eweve LW _,,_?f-"-_ c_1 L q T

— e - R B e e
T "!L i ] f‘ ; ' ‘“.
£33,0 N O N 0 ns Bl sobics
) ' 0,2 o,._f,ob"t 2463 | .l‘Jr-—l S
|I 'ﬁl. ok 0,253 “1."]11 i‘.'l.-er' i 1! I

. & 0.6 1 okty 3 1'151 B 1 ==

’_ .8 0.6 | o.L'(l_é : 1.%’ ! 8,2 | .
L B3&.0 o |1 1.bod aqe | | | e |
LUl [ i 1‘35‘ 3,08 | et | L

— i et [ o, ’; ; ke SRS ....._i-
1.8l 1l.~.§ | ams | ‘_3.3! T L :

ol %35i0 | a0 . :a818 r3—° B | O T ¢ P : .

...... Pl Db Lolals ] taasy | s 153 N

i 9§38 “{‘ *Q.Ei___ el - S'.:\,ﬂ,% i 3,32 I : 69..0 8

I t ‘

BT O O 5. .: O O . O [ A V- R W e i
; 837,01 :iklo 8608 _ 3,32 |1 lob.d e
. . ) d-.§ 'q.sl-j,d 4 3%3‘2.. i | 14t 8 _d
11 8238‘.0 5,0 llilja_l_o 3_1,![_3._3_1 | \.4‘:.3'5* "* R
i ) ! ' oo | . ' :

..i, __,_i i.. ‘.;_.. ‘% = =SS [E— e ,11..-,.. —t .,_.!.... .E r__.._..r.. i ; i *-—-—L_ = b o0
1l ¥ : ! ' ! 1 ‘ | . ! T |
B T __1.. T e e e S L & : SN t e gy ....nL TR
b { : P O | |
; : _.! R o b Ve e L l. ) 1 Sd R _.T_'.... PO
B ettt
' : | : i ! ; i J i : | ! i [
_‘ :, T £ i .‘.{_- HI - .....I_.-"..,. —— ¥ ““'!-"'"“._" : .i“ _‘I._., 1‘ it FISEY. ¥ e e
! L T SRR A 1 R D N SR RO SIS S
: : Py »
- .t ;,—. ..I:_. N

\..




Il

== _¢=
= INC.

CONSULTING ENGINEERS & SURVEYORS
EVANS, MECHWART, HAMBLETON & TILTON, INC.

supsect_Hoovglk PAfe - S k.2

REVISeDd  ARen - CAlACITY DATA — lo P

DATE

2[i3

a5

COMPUTED BY

Job File No.
_RA

CHECKED BY

cnfmszsint o | SR A . I
. ‘ - R R - g i e e A
k] .- Y T L L

‘ ; 21, U . — AN -
2 " ?°"..:\“. rosl Pool. b A TeTAL. .

.. NoLUME

gt (m"") (o9 e e L)L (e B) e )
b | ! P o ' C
SR ..._...... T_--—r*.._r..._.:_.‘. i ; i .,I et R - . S TR [ SN
633 4 M6, a4y ¢ | il L] ol
] : i - ! i ’ l T o i
834 | ;. 392 - 3l i o | | i T S -1 G
» : = t glgd | { 3,32 | i !
835 | ‘g_a_f.iu, BTN . | ) Lkl ‘
: LI S I S B2 - IR SO - 1 9 O N A
B3t 557 1 3] : | SR Y Y l
b 3.80 ! 30,80 ' i

'18'5’.'] .86 | 1 3.“37T ' ol 1_ 3.6 !

.! . ! B 4.|0<‘.'\—-.‘ b | , 4‘!|°4- o el

a'b{e (B 4 | - ‘{-i,t{ | ...;.. . I;:LB.O T i

) : l I i .L
| ! ; ! i
T e S : o kici. i, . .E._...M,_.-r.. il
[ I | | l ! i '

- | ! SR N _, ..!._._‘,..... [ § e memabe  a i e i i om0 !. ..._..: :M v TIRE Sy BOCRInPaps
- : i ...__L_l. S S Ty B e - I _— .__L. _* b b
] 5 SR R -!

‘ ‘E é- I _.i.,. 1 ..._..‘i‘....-..l ...E_,. | m._...:.__ _!

! ! ] | | 'T ' ' . ‘.L‘""' : '!‘"’_Q"'""“"'"” """ l
e s T . S -
SRR O O I T Lo loi ] -: L |

] M _ i ' e . L

O A U O O T Lz 1 o NS LI . W 1 — N
BEREREE TR R K
. T.._ i.... _,..:__ -,{..... E. - ..,:I... e SN e P .. . : ,‘. —_ l, E e ...‘..];,__.,.._.. :

i : : 3 : ' i ! : I _. ;




\m_\zw., n__JMW _ s 5
A ! i
......... .
H i
a2sin3d | — AZ.& ~F ]
—Z| 238 + 3 NELCL - “
| ‘3 .@Mmm.
.m SR I
P : N
m m : O, &
) i
| Maes
A,
| x
m w LE8
i e
m M, |
Vi |
if L 9¢ 9
_&\_ ol m

veu sl kel O MW 1N e “

0ZET oF T T R T T Y BT AR T
<Y >

e —



CRITICAL STORM AND ALLOWABLE DISCHARGE CALCULATIONS
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APPENDIX B

Hoover Park Section &

Pond Pack Output
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JOB TITLE

Project Date: 7/21/2003
Project Engineer: EMHT INC

Project Title: Hoover Park Section 7
Project Comments:

S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Table of Contents i

Table of Contents

Kkhkhrh kRN A AR R RNk ** MASTER SUMMARY *wwkwdkkhw b rhhhhnhrhhw
Watershed....... Master Network Summary
khkkkkwhkhhwrkhwdkr DESIGN STORMS SUMMARY hrdkdddeddhkhwhwdh ik
Franklin County Design SEOXmsS ........euovevennaannns 2.01

KR hkk kK H R RN Rk Nk k% TC CALCULATIONS **drhmhmhhhrdhhhhhhhns

AREA 004........ TC CalC8 ...rvvrvmenrnsrnnnsnsnneenns 3.01
BREA 006........ T€ CAlCS ... vivruierarornranannannns . 3.03
OFFSITE AREA 00l Tc Calcs ...viiiiiviniannnianaensus 3.05
OFFSITE AREA 002 Tc CalC8 ... .ovvvvnnins R T e 3.07
OFFSITE AREA 003 TC CalCS +uuvessonsonassnasvnsnassns 3.09

K whhhhh Rk hk kA kR RN r ON CALCULATIONS o dr e dv v dr o ok e e o e e s e o e

AREA 004........ Runoff CN-Area

................ e 4.01
AREA 006....... . Runoff CN-Area .......vveenvsvnrsans 4.02
OFFSITE AREA 001 Runoff CN-Area ......:eeoevesnnsonnns 4,03
OFFSITE AREA 002 Runoff CN-Area ........vvevrvmarrnns 4.04
OFFSITE AREA 003 Runoff CN-Rrea ......sssvssosnsscnns 4.05

S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Table of Contents ii

Table of Contents (continued)

kKRR ENN Ik Nk kh Rk hkk*d DOND VOLUMES *Wwwkhhnhnhhuhdhihhwhhk

LOWER POND...... Vol: ELleV-AYEa ....ouoavrannrannrnnns 5.01
SR 62.....5ssess Vol: Elev-AYea & eimsimm e sis w s mies s 5.02
UPPER POND...... Vol: Elev-RYea .sidwside s el aie o aa nii 5.03

NhKk ARk Rk hkkkk kN E Nk h QUTLET STRUCTURES *hwkhhhuwakhnhkhhhhhdn

lower pond out.. Outlet Input Data ........o0ve0un ... 6.01
Composite Rating Curve ............. 6.03
PR 10iuia s ansesiaai Outlet Imput Data .....ovvviivenvnnas 6.04
Composite Rating Curve ............. 6.07
SR 62 outlet..., Outlet Input Data ..........cccvuvuun 6.08

Composite Rating Curxve ............. 6.11

KRR NEh kR R khkrhkrrrewrwr DOND ROUTING v w i s ofrde o o vk o e o e o

LOWER POND OUT 100 yrx

Pond Routing Summary ............ee. 7.01
SR 62...00000u . 100 yr

ICPM Node Routing Summary .......... 7.02
UPPER POND...... 100 yx

ICPM Node Routing Summary .......... 7.03

8/W: 921E0Q3C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Master Network Summary Page 1.01
Name.... Watershed
File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352,PPW

MASTER DESIGN STORM SUMMARY

Network Storm Collection: Franklin County

Total

Depth Rainfall
Return Event in Type RNF ID
1 yr 2.3000 Synthetic Curve TypeII 24hx
2 yr 2.6000 Synthetic Curve Typell 24hr
5 yr 3.3000 Synthetic Curve TypeIIl 24hr
10 yr 3.8000 Synthetic Curve TypelI 24hr
25 yr 4.3000 Synthetic Curve Typell 24hr
50 yr 4.7000 Synthetic Curve Typell 24hr
100 yx 5.0000 Synthetic Curve TypeIl 24hr

Target Convergence= .000 cfs +/-
Max. Iterations = 35 loops
ICPM Time Step = .0500 hrs
Output Time Step = .0500 hrs

ICPM Ending Time = 35.0000 hrs

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft

S/N: 921E03C2E1lC2 EMH & T Inc
PondPack Ver. 9.0046 Time: 4:10 PM Date: 7/1/2004



Type. ... Master Network Summary Page 1.02
Name.... Watershed
File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

Target Convergence= .000 cfs +/-
Max. Iterations = 35 loops
ICPM Time Step = .0500 hrs
Output Time Step = .0500 hrs
ICPM Ending Time = 35.0000 hrs

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs fc ac-ft
AREA 004 AREA 1 8.580 12.2500 79.10
AREA 004 AREA 2 10.773 12.2500 100.73
AREA 004 AREA 5 16.269 12.2000 154.95
AREAR 004 AREA 10 20.432 12.2000 195.85
AREA 004 AREA 25 24.737 12.2000 237.78
AREA 004 AREA 50 28.261 12.2000 271.84
AREA 004 AREA 100 30.943 12.2000 297.60
AREA 006 AREA 1 .907 12.0500 13.22
AREA 006 AREA 2 1.132 12.0500 16.60
AREA 006 AREA 5 1.692 12.0500 24.89
ARER 006 AREA 10 2.114 12.0500 31.03
AREA 006 AREA 25 2.549 12.0500 37.27
AREA 006 AREA 50 2.905 12.0500 42,31
AREA 006 AREA 100 3.175 12.0500 46.12
JUNC 10 JCT 1 7.267 16.3000 11.40
JUNC 10 JCT 2 9.387 16.6500 11.90
JUNC 10 JCT 5 14.786 16.5500 12.84
JUNC 10 JCT 10 18.878 15.9000 13.37
JUNC 10 JCT 25 23.141 15.3000 20.09
JUNC 10 JCT 50 26.695 15.3000 25.04
JUNC 10 JCcT 100 29.416 15.0500 32.73
S/N: 921E(Q3C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 4:10 PM Date: 7/1/2004



Type.... Master Network Summary Page 1.03
Name. ... Watershed

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

Target Convergences .000 cfs +/-
Max. Iterations = 35 loops
ICPM Time Step = 0500 hrs
Output Time Step = .0500 hrs
ICPM Ending Time = 35.0000 hrs

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=Out£fall; +Node=Diversion;)
{(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cfs ft ac-ft
*LOWER OUT JCT 1 18.299 13.2000 23.18
*LOWER OUT JCT 2 23.256 13.0500 32.18
*LOWER OUT JCT 5 35.778 12.9000 56.96
*LOWER OUT JcT 10 45.271 12.8500 77.48
*LOWER OUT JcT 25 55.125 12.8000 99.55
*LOWER OUT JCT 50 63.257 12.8000 118.14
*LOWER OUT JcT 100 69.463 12.7500 132.53
LOWER POND IN POND 1 18.300 12.2000 93.80
LOWER POND IN POND 2 23.257 12.2000 120.23
LOWER POND IN POND 5 35.77% 12.2000 186.41
LOWER POND IN POND 10 45,272 12.2000 236.74
LOWER POND IN POND 25 55.126 12.2000 288.93
LOWER POND IN POND 50 63.258 12.2000 331.50
LOWER POND IN POND 100 69.464 12.2000 363.71
LOWER POND OUT POND 1 18.289 13.2000 23.18 834.47 4.618
LOWER POND OUT POND 2 23.256 13.0500 32.18 834.81 5.753
LOWER POND OUT POND 5 35.778 12.9000 56.96 835.64 8.646
LOWER POND OUT POND 10 45.271 12.8500 77.48 836.24 10.825
LOWER POND OUT POND 25 55.125 12.8000 99.55 836.83 13.072
LOWER POND OUT POND 50 63.257 12.8000 118.14 837.29 14.893
LOWER POND OUT POND 100 69.463 12.7500 132.53 837.63 16.273
S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 4:10 PM Date: 7/1/2004



Type.... Master Network Summary Page 1.04
Name. ... Watershed
File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

Target Convergences 000 cfa +/-
Max. Iterations = 35 loops
ICPM Time Step = 0500 hrs
Output Time Step = .0500 hrs
ICPM Ending Time = 35.0000 hrs

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0Qutfall; +Node=Diversiocn;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cis ft ac-ft
OFFSITE AREA 001 AREA 1 6.894 12.5500 36.76
OFFSITE AREA 001 AREA 2 8.897 12.5500 49.41
OFFSITE AREA 001 AREA 5 14.043 12.5500 81.91
OFFSITE AREAR 001 AREA 10 18.024 12.5500 106.93
OFFSITE AREA 001 AREA 25 22.192 12.5500 133,00
OFFSITE AREA 001 AREA 50 25.634 12.5500 154.42
OFFSITE AREA 001 AREA 100 28.269 12.5500 170.74
OFFSITE AREA 002 AREA 1 .525 12.4500 3.56
OFFSITE AREA 002 AREA 2 .647 12.4500 4.43
OFFSITE AREA 002 AREA 5 .948 12.4500 6.56
OFFSITE AREA 002 AREAR 10 1.172 12.4500 8.12
OFFSITE AREA 002 ARERA 25 1.402 12.4500 9.71
OFFSITE AREA 002 AREA S0 1.590 12,4500 10.99
OFFSITE AREAR 002 AREA 100 1.732 12.4500 11.96
OFFSITE AREA 003 ARER 1 1.545 12.4500 10.40
OFFSITE AREA 003 AREA 2 1.965 12.4000 13.56
OFFSITE AREA 003 AREA 5 3.033 12.3500 21.66
OFFSITE AREA 003 AREA 10 3.849 12.3500 27.86
OFFSITE ARER 003 ARERA 25 4.699 12.3500 34.28
OFFSITE AREA 003 AREA 50 5.398 12.3500 39.53
OFFSITE AREA 003 AREA 100 5.931 12.3500 43.51
S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 4:10 PM Date: 7/1/2004



Type.... Master Network Summary Page 1.05
Name.... Watershed

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

Target Convergences= .000 cfs +/-
Max. Iterations e 35 loops
ICPM Time Step = .0500 hrs
Output Time Step = .0500 hrs
ICPM Ending Time = 35.0000 hrs

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0utfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage

Node ID Type Event ac-ft Trun hrs cfs ft ac-ft

SR 62 POND 1 6.894 12.5500 36.76

SR 62 POND 2 8.897 12.5500 49.41

SR 62 POND 5 14.043 12.5500 81.91

SR 62 POND 10 18.024 12.5500 106.93

SR 62 POND 25 22.192 12.5500 133.00

SR 62 POND 50 25.634 12.5500 154.42

SR 62 POND 100 28.269 12.5500 170.74

SR 62 OUT POND 1 6.893 13.1000 12.11 865.25 1.885
SR 62 OUT POND 2 8.896 13.2500 12.35 865.58 3.051
SR 62 OUT POND 5 14.042 13.0000 12.77 866.25 6.345
SR 62 OUT POND 10 18.022 14.2000 12.83 866.62 9.081
SR 62 OUT POND 25 22.180 14.2500 23.65 866.88 10.992
SR 62 OUT POND 50 25.618 13.8500 36.14 867.01 12.004
SR 62 OUT POND 100 28,253 13.7500 44.90 867.09 12.824
UPPER POND POND 1 7.418 12.5500 14.94

UPPER POND POND 2 9.543 12.5500 16.19

UPPER POND POND 5 14.990 12.4500 18.70

UPPER POND POND 10 19.194 12.4500 20.48

UPPER POND POND 25 23.582 14.2000 24.85

UPPER POND POND 50 27.207 13.8000 37.95

UPPER POND POND 100 29.985 13,7000 47.08

S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 4:10 PM Date: 7/1/2004



Type.... Master Network Summary Page 1.06
Name.... Watershed

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

Target Convergence= .000 cfs +/-
Max. Iterations B 35 loops
ICPM Time Step = .0500 hrs

Output Time Step
ICPM Ending Time

10
w

wn

o o
o wu
o o
o o
oo
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om0

MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method

(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event ac-ft Trun hrs cis ft ac-ft
UPPER POND OUT POND 1 7.267 16.3000 11.40 859.97 1.637
UPPER POND QUT POND 2 9.387 16.6500 11.90 860.03 1.686
UPPER POND OUT POND 5 14.786 16.5500 12.84 860.13 1.780
UPPER POND OUT POND 10 18.878 15.9000 13.37 860.18 1.833
UPPER POND OUT POND 25 23.141 15.3000 20.09 860.96 2.574
UPPER POND OUT POND 50 26.695 15.3000 25.04 862.11 3.785
UPPER POND OUT POND 100 29.416 15.0500 32.73 862.73 4.482
S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 4:10 PM Date: 7/1/2004



Type.... Design Storms

Page 2.01

Name.... Franklin County
File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\
Title... Project Date: 7/21/2003

Project Engineer: EMHT INC
Project Title: Hoover Park Section 7
Project Comments:

DESIGN STORMS SUMMARY

Design Storm File,ID = Franklin County

Storm Tag Name =1 yr

Data Type, File, ID = Synthetic Storm TypelIl 24hr

Storm Frequency =1 yr

Total Rainfall Depth= 2.3000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

Storm Tag Name = 2 yx

Data Type, File, ID = Synthetic Storm Typell 24hr

Storm Frequency =2 yr

Total Rainfall Depth= 2.6000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

Storm Tag Name =5 yr

Data Type, File, ID = Synthetic Storm TypeXI 24hr

Storm Frequency = 5 yr

Total Rainfall Depth= 3.3000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step='.1000 hrs End= 24.0000 hrs

Storm Tag Name = 10 yr

Data Type, File, ID = Synthetic Storm Typell 24hr

Storm Frequency = 10 yr

Total Rainfall Depth= 3.8000 in

Duration Multiplier = 1

Resulting Duration = 24,0000 hrs

Repulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

Storm Tag Name = 25 yr

Data Type, File, ID = Synthetic Storm TypelIl 24hr

Storm Frequency = 25 yr

Total Rainfall Depth= 4.3000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hre End= 24.0000 hrs
S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Design Storms

Page 2.02
Name.... Franklin County
File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\
Title... Project Date: 7/21/2003

Project Engineer: EMHT INC
Project Title: Hoover Park Section 7
Project Comments:

DESIGN STORMS SUMMARY

Design Storm File,ID = Franklin County

Storm Tag Name = 50 yr

Data Type, File, ID = Synthetic Storm Typell 24hr

Storm Frequency 50 yr

Total Rainfall Depth= 4.7000 in

Duration Multiplier = 1

Resulting Duration = 24.0000 hrs

Resulting Start Time= .0000 hrs Step= .,1000 hrs End= 24.0000 hrs

Storm Tag Name = 100 yr

Data Type, File, ID = Synthetic Storm TypeII 24hr

Storm Fregquency = 100 yr

Total Rainfall Depth= 5.0000 in

Duration Multiplier = 1

Resulting Duration = 24,0000 hrs

Resulting Start Time= .0000 hrs Step= .1000 hrs End= 24.0000 hrs

S/N: 921EQ3C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Tc Calcs

Page 3.01
Name.... AREA 004
File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW
TIME OF CONCENTRATION CALCULATOR
Segment #1: Tc: User Defined
Segment #1 Time 5400 hrs
CEooSESSSSSsSSoESoSmsES=====
Total Tc: .5400 hrs

S/N:

921EQ3C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Tc Calcs Page 3.02
Name.... AREA 004

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.FPPW

=m=m User Defined uumamezmamaszmcnczccmsacss-noooscepepommoes=Scoococmmoosn
Tc = Value entered by user

Whexre: Tc = Time of concentration

S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Tc Calecs
Name.... AREA 006

S/N:

Page 3.03

ile.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

Segment #1: Tc: User Defined

Segment #1 Time: .2400 hrs

921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Tc Calcs Page 3.04
Name.... BAREA 006

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

==== UBer Defined me=ccrm=sssssssssscossooSmooSCESSSSSZRcRasSRSSSSs=s===

Tc = Value entered by user

Where: Tc = Time of concentration

S/N: 921E03IC2E1C2 EMH & T Inc
PondPack Ver. 5.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Tc Calcs

Page 3.05
Name.... OFFSITE AREA 001

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

Segment #1: Tc: User Defined

Segment #1 Time: 1.0700 hrs
Total Tc: 1.0700 hrs

S/N: 821E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Tc Calcs Page 3.06
Name.... OFFSITE AREA 001

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

==== User Defined =========cacro-s=am==ss=-occuocomozmocsosscs=sccamazaooss
Tc = Value entered by user

Where: Tc¢ = Time of concentration

S/N: 921EQ03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 RM Date: 6/7/2004



Type.... Tc Calcs page 3.07
Name.... OFFSITE RREA 002

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

TIME

vas srsrvitrsririreent R R ] R IR R

Segment #1: Tc: User Defined

Segment #1 Time: .8800 hrs
- & 3 ¢ 3 2 F 3-3-34-3-5- 3+ 3+ 2 4+ 8 3 3 1 3 3
Total Tc: .8800 hrs

S/N: 921EQ3C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Tc Calcs Page 3.08
Name.... OFFSITE AREA 002
File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352, PPW

==== Usexr Defined =======sz=sso==ssasccccansasSScSREcSSSSASsSSSxssoSoE=as
Tc = Value entered by user

Where: Tc = Time of concentration

S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Tc Calcs Page 3.10
Name.... OFFSITE AREA 003

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

==== User Defined mos=======scozsssssso=szamca=ssocss=ssos-acnamosascs==s

Tec = Value entered by user

Where: Tc = Time of concentration

S§/N: 921E03C2E1C2 EMH & T Inc
pondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Runoff CN-Area

Page 4.01
Name.... AREA 004

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C %UC CN
onsite area 82 120.600 82.00
COMPOSITE AREA & WEIGHTED CN ---> 120.600 82.00 (B2)
S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM

Date: 6/7/2004



Type.... Runoff CN-Area

Page 4.02
Name.... AREAR 006

File.... Q:\PROJECT\stormwater\atormwater\20011352\pondpack\20011352.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Rrea Adjustment Adjusted
Soil/Surface Description CN acres $C $UC CN
Hoover Park Section 1 83 12.000 83.00
COMPOSITE AREA & WEIGHTED CN ---> 12.000 83.00 (83)
S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type. ... Runoff CN-Area

Page 4.03
Name.... OFFSITE AREA 001

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C $uUC CN
agricultural 78 125.090 78.00
COMPOSITE AREA & WEIGHTED CN ---> 125.090 78.00 (78)
S/N: 921EQ3C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Runoff CN-Area

Page 4.04
Name.... OFFSITE AREAR 002
File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW
RUNOFF CURVE NUMBER DATA
Impervious
Area Bdjustment Adjusted
Soil/Surface Description CcN acres %C %UC CN
right of way as 1.370 85.00
ongsite area (minus pond) 82 4,050 82.00
pond 98 .750 98.00
COMPOSITE AREA & WEIGHTED CN ---> 6.170 84.61 (85)
S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Runoff CN-Area

Page 4.05
Name.... OFFSITE AREA 003

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C %UC CN
offaite area 80 24.600 80.00
COMPOSITE AREA & WEIGHTED CN ---> 24.600 B0.00 (80)
S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Vol: Elev-Area Page 5.01
Name.... LOWER POND

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW
Elevation Planimetex Area Al+A2+sgr (Rl*A2) Volume Volume Sum
(ft) {sg.in) {acres) (acres) (ac-ft) (ac-ft)
833.00 = --==-- 2.9800 0000 000 000
834.00 = --=-- 3.2000 9.2680 3.089 3.089
835.00  ---=-- 3.4300 9.,9430 3.314 6.404
836.00  -==-- 3.6700 10.6480 3.549 9.953
837.00 = ~=-=- 3.8%200 11,3829 3.794 13.747
838.00 @ ~-=-=-- 4.1600 12.1182 4.039 17.787

POND VOLUME EQUATIONS
* Incremental volume computed by the Conic Method for Reservoir Volumes.
Volume = (1/3) * (EL2-EL1l) * (Areal + Area2 + aq.rt.(Areal*Afeaz))
where: EL1l, EL2 = Lower and upper elevations of the increment

Areal, Area?2 Areas computed for ELLl, EL2, respectively
Volume Incremental volume between EL1 and EL2

S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver, 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Vol: Elev-Area Page 5.02
Name.... SR 62

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.FPW
Elevation Planimeter Area Al+A2+s8gr (A1*A2) Volume Volume Sum
(ft) (sqg.in) (acres) (acres) (ac-£ft) (ac~-£t)
860.00 == ==-=- 0000 .0000 000 000
864.00 @ ~---- .1000 .1000 133 133
865.00 @ -=--- 1.9500 2.4916 831 964
866.00 @ ----- 5.3500 10.5299 3.510 4.474
867.00 = --=--- 9.6000 22,1166 7.372 11.846
868.00 = =--=-- 10.0000 29.35980 9.799 21.645

POND VOLUME EQUATIONS
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2~EL1) * (Areal + Area2 + sq.rt.(Areal*Areal))

where: ELl, EL2 = Lower and upper elevations of the increment
Areal,Area? = Areas computed for EL1l, EL2, respectively
Volume = Incremental volume between ELl and EL2
S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Vol: Elev-Area Page 5.03
Name.... UPPER POND

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW
Elevation Planimeter Area Al+A2+s8qr (Al1*A2) Volume Volume Sum
(ft) (sq.in) (acres) {acres) (ac-£t) (ac-ft)
858,00 @ =--e- .7500 .0000 000 000
85%8.00 @ ~==-- 8300 2.3690 .730 790
860.00  ====- . 9100 2,6091 870 1.659
861.00  ~===--- 1.0000 2.8639 955 2.614
862.00 = ==--- 1.0900 3.1340 1.045 3.659%
863.00 = --=-=-- 1.1800 3.4041 1.135 4,793

POND VOLUME EQUATIONS
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-EL1l) * (Areal + Area2 + sq.rt.(Areal*Area2))

where: EL1l, EL2 = Lower and upper elevations of the increment
Areal,Area2 = Areas computed for EL1l, EL2, respectively
Volume = Incremental volume between EL1l and EL2
S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Outlet Input Data Page 6.01
Name.... lower pond out

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 833.00 ft
Increment .50 ft
Max. Elev. 838.00 ft

RAKRRRARRFT R AR IR NNk T h bk h b h A hhkrrhhhhrtdhhd

OUTLET CONNECTIVITY
e R R e AR L A A e

---> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
¢---> Forward and Reverse Bath Allowed

Struckture No. Outfall El, ft B2, ft

User Defined Table 1 -——-> ™ .000 838.000
TW SETUP, DS Channel

S/N: 921EQ3C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Outlet Input Data
Name.... lower pond out

Page 6.02

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

OUTLET STRUCTURE INPUT DATA

Structure ID
Structure Type

ELEV-FLOW RATING TABLE

1
User Defined Table

Elev, ft Flow, cfs
833.00 .00
833.20 1.00
833.40 2.80
833.60 5.10
833.80 8.20
834.00 11,90
834.20 16.20
834.40 21.20
834,60 26.60
834,80 32.00
835.00 37.30
835.50 52,30
836.00 69,00
836.50 87.00
837.00 106.20
837.50 126.80
838.00 148,50

Structure ID ™

Structure Type

FREE OUTFALL CONDITIONS SPECIFIED

TW SETUP, DS Channel

CONVERGENCE TOLERANCES. ..
Maximum

Min.
Max.
Min.
Max.
Min.
Max.

S/N: 921E03C2E1C2

PondPack Ver.

9.0046

™
W
HW
HW
Q
Q

Iteration
tolerance
tolerance
tolerance
tolerance
tolerance
tolerance

.01 ft
.01 ft
.01 ft
.01 ft
.10 cfe
.10 cfs

EMH & T Inc

Time: 10:00 AM Date: 6/7/2004



Type.... Composite Rating Curve Page 6.03
Name.... laower pond out

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

**kkk* COMPOSITE OUTFLOW SUMMARY **#**%

WS Elev, Total Q Notes
------------------------ CoONverge ~-e=--m---r--------nean--
Elev. Q TW Elev Error
ft cfs ft +/-ft  Contributing Structures

833.00 .00 Free Outfall 1

833.50 3.95 Free Outfall 1

834.00 11.50 Free Outfall 1

834.50 23.90 Free Outfall 1

835.00 37.30Q Free Outfall 1

835.50 52.30 Free Outfall 1

836.00 69.00 Free OQutfall 1

836.50 87.00 Free Outfall 1

837.00 106.20 Free Outfall 1

837.50 126.80 Free Outfall 1

838.00 148.50 Free Outfall 1

S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type. ... Outlet Input Data Page 6.04
Name.... PR 10

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

REQUESTED POND WS ELEVATIONS:

Min, Elev.= 858.00 ft
Increment = .25 ft
Max. Elev.= 863.00 ft

e oy el T e e A o e e e e et e Ay e o e e e A v e e ol e e e e e e e e e o

OUTLET CONNECTIVITY
L R R e R A AR S R T2 L

---> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed

Structure No. Outfall El, ft B2, ft
Culvert-Circular 1 ——=> ™ 858.000 863.000
User Defined Table 2 —-=> TW .000 863.000

TW SETUP, DS Channel

S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Outlet Input Data

Page 6.05
Name..,.. PR 10

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

OUTLET STRUCTURE INPUT DATA

Structure ID = 1

Structure Type = Culvert-Circular
No. Barrels = 1

Barrel Diameter . 2.0000 ft
Upstream Invert = 858.00 ft
Dnstream Invert = 855.39 ft

Horiz. Length
Barrel Length
Barrel Slope

non
(%)
~1
o
o
[=]
h
(a4

1
o
[«
]
w
()

ft/ft

OUTLET CONTROL DATA...
Mannings n = .0130

Ke = .5000 (forward entrance loss)
Kb = .012411 (per ft of full flow)
Kr = ,5000 (reverse entrance loss)
HW Convergence = .001 +/- £t

INLET CONTROL DATA...

Equation form = 1

Inlet Control K . .0098

Inlet Control M = 2.0000

Inlet Control c = .03980

Inlet Contral Y = .6700

Tl ratio (HW/D) = 1.155

T2 ratio (HW/D) = 1.302

Slope Factorx = -.500

Use unsubmerged inlet control Form 1 equ. below Tl elev.
Use submerged inlet control Form 1 equ. above T2 elev.

In traneition zone between unsubmerged and submerged inlet control,
interpolate between flows at Tl & T2..

At TL Elev = 860.31 ft ---» Flow = 15.55 cfe
At T2 Elev = 860.60 £t ---> Flow = 17.77 cfs
S/N: 921E03C2E1lC2 EMH & T Inc

PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Outlet Input Data Page 6.06
Name.... PR 10

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

OUTLET STRUCTURE INPUT DATA

Structure ID = 2
Structure Type = User Defined Table

858.00 0Q
862.25 01
862.50 4.60
862.75 6.50
863.00 7.90
Structure ID = TW
Structure Type = TW SETUP, DS Channel

FREE OUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. ..

Maximum Iterations= 30

Min. TW tolerance = .01 ft
Max. TW tolerance = .01 ft
Min. HW tolerance = .01 ft
Max. HW tolerance = .01 ft
Min. Q tolerance = .10 cfs
Max. Q tolerance = .10 cfe

§/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Composite Rating Curve

Page 6.07
Name.... PR 10

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

#kkw* COMPOSITE OUTFLOW SUMMARY **#*

WS Elev, Total Q Notes
------------------------ Converge =--==e-e-emceceacnccnaeaca-
Elev. Q TW Elev Error
ft cfs ft +/-ft  Contributing Structures
858.00 .00 Free Outfall 2
858.25 .24 Free Outfall 1 +2
858.50 .91 Free Outfall 1 +2
858.75 2.00 Free Outfall 1 +2
859.00 3.43 Free Outfall 1 +2
859.25 5.17 Free Outfall 1 +2
859.50 7.15 Free Outfall 1 +2
859.75 9.33 Free Outfall 1 +2
860.00 11.63 Free Outfall 1 +2
860,25 14.03 Free Outfall 1 +2
860.50 16.42 Free Outfall 1 +2
860.75 18.77 Free Outfall 1 +2
861.00 20.36 Free Qutfall 1 +2
861.25 21.82 Free QOutfall 1 +2
861.50 23.21 Free Outfall 1 +2
861.75 24.32 Free Outfall 1 42
862.00 24.80 Free Outfall 1 +2
862.25 25.34 Free Outfall 1 +2
862.50 30.50 Free Outfall 1 +2
862.75 32.96 Free Outfall 1 +2
863.00 34.93 Free Outfall 1 +2
S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type.... Outlet Input Data Page 1.01
Name.... SR 62 outlet

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 858.57 ft
Increment .25 ft
Max. Elev. B68.00 ft

khkdhhkhhdhdehkhkkdrrkrrkrhhhkdkkhhkrhhwhrdkbrdhkdin

OUTLET CONNECTIVITY
L R A A A A R A Ty

---» Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed

Structure No. Outfall El, ft E2, ft
Weir-Rectangular 2 -3 W 866.700 868.000
Culvert-Circular 1 amias ™ 858.570 868.000

TW SETUP, DS Channel

S/N: 921E03C2E1C2 EMH & T Inc
PondPack Ver. 9.0046 Time: 4:35 PM Date: 7/1/2004



Type.... Outlet Input Data Page 1.02
Name.... SR 62 outlet

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

OUTLET STRUCTURE INPUT DATA

Structure ID = 2

Structure Type = Weir-Rectangular

# of Openings . 1

Crest Elev. = 866,70 ft

Weir Length = 50.00 ft

Weir Coeff. = 2.630000

Weir TW effects (Use adjustment equation)
S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 4:35 PM Date: 7/1/2004



Type.... Outlet Input Data Page 1.03
Name.... SR 62 outlet

File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW

QUTLET STRUCTURE INPUT DATA

Structure ID 1
Structure Type Culvert-Circular

No. Barrels = 1

Barrel Diameter = 1.5000 ft
Upstream Invert = 858.57 ft
Dnstream Invert = 858.00 ft
Horiz. Length = 350.00 £t
Barrel Length ft
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Barrel Slope .00163 ft/ft

QUTLET CONTROL DATA. ..
Mannings n = .0130

Ke = .5000 (forward entrance losa)
Xb = .018213 (per ft of full flow)
Kr = .5000 (reverse entrance loss)

HW Convergence

,001 +/- ft

INLET CONTROL DATA...
Equation form = 1

Inlet Control K = .0098
Inlet Control M = 2.0000
Inlet Control c = .03980
Inlet Control Y = .6700
Tl ratio (HW/D) = 1.159
T2 ratio (HW/D) = 1.306
Slope Factor = -.500

Use unsubmerged inlet control Form 1 equ. below Tl elev.
Use submerged inlet control Form 1 equ. above T2 elev.

In transition zone between unsubmerged and submerged inlet control,
interpolate between flows at Tl & T2...

At Tl Elev = 860.31 £t ---> Flow = 7.58 cfs
At T2 Elev = 860.53 ft ---> Flow = 8.66 cfs
S/N: 921EQ3C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 4:35 PM Date: 7/1/2004



Type.... Pond Routing Summary

Page 7.01
Name. ... LOWER POND our Tag: 100 yr Event: 100 yr
File.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW
Storm... TypeIl 24hr Tag: 100 yr
LEVEL POOL ROUTING SUMMARY
HYG Dir = Q:\PROJECT\stormwater\stormwatex\20011352\pondpack)\

Inflow HYG file NONE STORED - LOWER POND IN 100 yr
Outflow HYG file = NONE STORED - LOWER POND oUT 100 yr

Pond Node Data = LOWER POND
Pond Volume Data = LOWER POND
Pond Outlet Data = lower pond out

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 833.00 ft
Starting Volume = 000 ac-ft
Starting Outflow .00 cfs
Starting Infiltr. cfs

Starting Total Qout
Time Increment

.00 cfs
.,0500 hrs

nouwou N
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INFLOW/OUTFLOW HYDROGRAPH SUMMARY

EsooooEECECEES SRS S sOnEENanEESSEIS=E

Peak Inflow = 362.46 cfs at 12.2000 hrs
Peak Outflow = 131,56 cfs at 12.7500 hrs
Peak Elevation = 837.61 ft

Peak Storage = 16.191 ac-ft
=====================I:EEE!:K:‘I::=====================E=¥Zl

+ Initial Vol = .000
+ HYG Vol IN H] 66.248
- Infiltration = .000
- HYG Vol OUT = 66.247
- Retained Vol = .001

Unrouted Vol -.000 ac-ft (.000% of Inflow Volume)

S/N: 921E03C2E1C2 EMH & T Inc

PondPack Ver. 9.0046 Time: 10:00 AM Date: 6/7/2004



Type. ...

ICPM Node Routing Summary

page 7.02

Name.... SR 62 Tag: 100 yr Event: 100 yr
Flle.... Q:\PROJECT\stormwater\stormwater\20011352\pondpack\20011352.PPW
Storm... TypeII 24hr Tag: 100 yr

ICPM POND ROUTING SUMMARY
HYG Dir =

Inflow HYG file

Qutflow HYG file =

Pond Node Data
Pond Volume Data

Pond Outlet Data =

No Infiltration

INITIAL CONDITIONS

Starting WS Elev
Starting Volume
Starting Outflow

Pond Inflow.....
Pond Outflow...

Pond Inflow.....
Pond OQutflow....

MASS BALANCE (ac-

+ Initial Vvol.....
+ Total Vol IN....
- Total Vol OUT...
- Ending Pond Vol,.

Difference.

S/N: 921E03C2E1C2
PondPack Ver. 9.0046

Q:\PROJECT\stormwater\stormwater\20011352\pondpack)

= SR 62 IN 100 yr
SR 62 ouT 100 yr

= SR 62

= SR 62

SR 62 outlet

CALCULATION TOLERANCES

= 860.00 ft Targekt Convergences= .000 cfs +/-
= .000 ac-ft Max. Iterations = 35 loops
= .00 cfs ICPM Time Step = 0500 hrs
Output Time Step = ,0500 hrs
----------------- ICPM Ending Time = 35.0000 hrs
MAXIMUM STORAGE
Tp, hrs Elev, ft vol, ac-ft
13.7500 867.14 13.183
FORWARD FLQOW PEAKS REVERSE FLOW DPEAKS
Tp, hrs Qp, cfs Tp, hrs Qp, cfs
12.5500 170.74 0000 00
13.7000 46.67 .0000 .00
TOTAL VOLUME IN TOTAL VOLUME OUT
Vol, ac~ft Direction Vol, ac-ft Direction
28.2689 Farward .000 Reverse
.000 Reverse 25.730 Forward
ft)
.000
28.269
25.790
2.429 «<-- (At 35.0000 hrs Elev.= 865.42 ft)
.050 ac-ft (.177% of Inflow Volume)

EMH & T Inc

Time: 10:00 AM Date: 6/7/2004



APPENDIX C

Hoover Park Section 8

Storm Sewer Tributary Area Maps
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EVANS, MECHWART, HAMBLETON, & TILTON, INC.

CONSULTING ENGINEERS & SURVEYORS

STORM SEWER TRIBUTARY
AREA MAP

for

HOOVER PARK

SECTION 7
PARTS 1 & 2
City of Grove City, Ohio

SCALE: 1" = 200’ : June 2004




APPENDIX D

Hoover Park Section 8

Hoover Park Section 2 Exhibits
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