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Section 1: Stormwater Calculations Summary

Pre-Development Conditions

The existing site consists of a +/-9.85 acre parcel owned by the Parks and Recreation Department
of the City of Franklin. The project site is located at the northwest corner of the intersection of
Branigin Boulevard and South Street in Franklin, Indiana (see Exhibit 1: Vicinity and Location
Map). The existing land use is the Recreation Center and city pool and is bordered by Province
Park to the west, properties owned by Franklin College to the north and east, and residential
property to the south. The existing conditions consist of the Recreation Center building, existing
parking, and unimproved grass cover with some trees. Within the project limits, there are two (2)
pre-development basins in which additional impervious area will be constructed for the parking
expansion (see Exhibit 2: Pre-Development Watershed Map). The Pre-Development Basins are
located and discharge runoff as follows:

Basin #1: Grass area east of the main parking lot discharges to Branigin Boulevard via
sheet flow just north of the main entrance to the Recreation Center.

Basin #2: Grass area north of the main parking lot and west of the maintenance building
discharges onto the main parking lot and eventually to Young’s Creek.

The subject property lies within Flood Hazard Zone ‘X’ (areas determined to be outside the 0.2%
annual chance of floodplain) and Flood Hazard Zone ‘AE’ (areas within the 1% annual chance
flood flood (100 year flood) with base flood elevations determined) as plotted by hand on the
Federal Emergency Management Agency Flood Insurance Rate Map for Johnson County,
Indiana, community panel number 18081C0231D, which bears an effective date of August 2,
2007.

Post-Development Conditions

The proposed improvements include constructing a dry detention pond in the northern portion of
the site to detain runoff from the parking lot expansion and installing new storm sewer around
the building to improvement drainage. The post-development condition will consist of four
drainage basins as opposed to five in the pre-development condition because runoff from the
main parking lot expansion will be redirected to the new dry detention basin. The parking lot
expansion and detention area are located in Post-Development Basin #1. The proposed drainage
improvements around the building do not result in additional impervious area; therefore, no
detention is provided for the drainage improvements.

Runoff from the southern parking expansion will be collected by a storm sewer system which
drains into the dry detention area near the maintenance building. Runoff from the northern
parking expansion and the unimproved area surrounding the parking will sheet flow into the
detention pond (see Exhibit 3: Post-Development Watershed Map). The release rate of the runoff
from the pond will be restricted by two (2) rectangular orifices within the outlet structure. The
pond outlet structure and pipe, which will consist of a modified E-7 inlet and 12 inch RCP, will
connect to the new storm sewer near the Recreation Center which discharges into the storm
sewer being installed with the Aquatic Center project (currently under construction). The
Aquatic Center storm sewer discharges into Young’s Creek.

Due to site constraints and the need to retrofit a detention pond on the existing site with no viable
outlet location, no emergency spillway has been proposed for the detention pond. During storm
events which produce runoff in excess of the design 100 year events, water will overtop the pond



banks and discharge to Young’s Creek by flowing down the entrance to Province Park. The
730.75 finished floor elevation of the maintenance building is approximately 1.75 feet higher
than the Province Park entrance allowing excess runoff from 100+ year storms to discharge away
from the building. A waiver from the emergency spillway requirements described in Article 6.19,
Section H, Item 1.d of the City of Franklin Subdivision Control Ordinance (SCO) has been
submitted to the City.

In addition to the emergency spillway waiver request, we have requested waivers from the
following requirements of Article 6.19 of the SCO; Section C, Item 5 — the use of SCS
hydrograph method for all detention design, Section H, Item 1.a — outlets being located in the
upper two-thirds of the detention facility, Section H, Item l.c — dedication of a 20 foot wide
easement around the pond, and Section H, Item 2 — underdrain in the bottom of dry detention
facilities and maximum 4:1 side slopes.

In addition to treatment for water quantity, a rain garden will be constructed on the south side of
the building and provide additional benefits for water quality treatment by detaining direct runoff
from the roof area. Due to the size of the contributing watershed (approximately 0.01 acres), the
methodology discussed in Article 6.19, Section H, which is used to calculate the water quality
volume, results in a very small treatment volume when calculated per the SCO. In order to
maximize the water quality treatment provided, the City of Indianapolis Stormwater Design and
Construction Manual and Sustainable Green Infrastructure guidelines were used to determine the
volume.
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Section 2: Detention Calculations

All drainage calculations were completed using the Modified Rational Method. Although the
current General Drainage Standards outlined in Article 6.19 of the SCO state that the SCS
hydrograph method shall be utilized for detention design, the draft copy of the new stormwater
management ordinance allows for the use of the Modified Rational Method for sites that are less
than or equal to 5 acres. Due to the very small contributing watershed area for the detention
basins (1.02 acres) and the inaccuracy of the SCS hydrograph method for small sites, the
Modified Rational Method was utilized. The TR-55 Method was used to calculate the times of
concentration.

Pre-Development Conditions

As mentioned in Section 1, the existing site consists of two (2) watershed basins. Furthermore,
both pre-development basins (Pre-Development Basin #1 and #2) will be directed to the
detention pond in the post-development condition; therefore, the following detention calculations
reflect the combination of Pre-Development Basins #1 and #2 to accurately determine the post-
development detention requirements. The existing site conditions within these basins were
analyzed for release rate determination in accordance with the post-developed watershed area
directed to the detention basin. Table 1 indicates the applicable runoff coefficients and the areas
associated with those surface types for the pre-developed conditions.

Table 1
Pre-Development Watershed Basin Runoff Coefficient
Surface Type Runoff Coefficient, C Area, Ac. C*A
Roof/Asphalt/Concrete 0.85 0.24 0.204
Grass 0.25 0.78 0.195
Cumulative 'CA’ | 0.399
Weighted 'C' | 0.39

The above calculated cumulative runoff coefficients are used in conjunction with the time of
concentrations, and associated rainfall intensities, to calculate the allowable runoff rates for the
proposed development. The allowable release rates for the basin are calculated and included on
the Detention Storage Calculations worksheets included within this report.

Post-Development Conditions

As discussed above, the post-developed condition results in one (1) detention basin. All
proposed impervious areas within the basin shall be conveyed to the detention system via sheet
flow or storm sewer pipe. Table 2 summarizes the cumulative runoff coefficient for the post

development conditions in the basin.

Table 2
Post-Development Watershed Basin Runoff Coefficient
Surface Type Runoff Coefficient, C Area, Ac. C'A
Asphalt/Concrete 0.85 0.58 0.493
Grass 0.25 0.44 0.110
Cumulative 'CA’ | 0.603
Weighted 'C* | 0.59




Per Article 6.19, Section C of the SCO, the allowable release rate for the 10-year post-developed
storm shall be limited to the 2-year pre-developed release rate and the 100-year post-developed
release rate shall be limited to the 10-year pre-developed release rate. Using the Modified
Rational Method, the following release rates were calculated;

Mazx. Allowable Release Rate for 10-Year Post Developed Storm =
2-Year Pre-Developed = 1.71 cfs

Actual Release Rate for 10-Year Post Developed Storm through Outlet Structure = 1.70 cfs.
10-year High Water Elevation = 727.32

Max. Allowable Release Rate for 100-Year Post Developed Storm =
10-Year Pre-Developed = 2.46 cfs

Actual Release Rate for 100-Year Post Developed Storm through Outlet Structure = 2.46 cfs.

100-year High Water Elevation = 727.68

Actual Release Rate < Max. Release Rate, therefore the Stormwater Detention is sufficient.

Using the Modified Rational Method, the corresponding required storage volumes to release the
10-year and 100-year post-developed storms at the allowable release rates are 0.02 acre-feet
(871.2 cu. ft.) for the 10-year and 0.03 acre-feet (1306.8 cu. ft.) for the 100-year storm event.
Please refer to the attached Detention Storage Calculations worksheets (pages 10-13) for the
Modified Rational Method calculations. The Civil3D Surface Reports (pages 14-15) are attached
as well.

Proposed Outlet Structures

The allowable release rate of the basin will be accomplished using an outlet control structure.
The structure is a modified INDOT Inlet Type ‘E-7°. The outlet structure contains two (2)
rectangular orifices. The orifice controlling the release of runoff from the 2-year to 10-year storm
events 1s a 3 in. x 11 ¥ in. rectangular orifice notched out of the inlet wall at an invert elevation
of 725.17. The release rate of runoff from the 11-year to 100-year storms will be controlled by
the 3 in. x 11 ' in. orifice and by a 4 in. x 12 % in. rectangular orifice notched out of the inlet
wall at an invert elevation of 727.33. A trash guard screen will be installed over the 10-year
orifice to prevent clogging from debris (see Exhibit 4; Detention Details).

Please note that the actual release rate resulting from the flow through the orifice was plugged
back into the Detention Storage Calculations worksheets and the resulting storage volume for the
actual release rate was calculated. The release rate restriction by way of the orifices does not
result in additional required storage. Please refer to the attached Orifice Sizing Calculations
(page 16) for the design release rate.



Hours Minutes Return Period - Rainfall Intensity (in/hr)

2 5 10 25 50 100

0.08 5 4.75 6.14 6.99 8.08 8.83 9.69
0.17 10 3.63 4.75 5.48 6.40 7.07 777
0.25 15 2.97 3.92 4,55 5.34 5.94 6.53
0.5 30 1.98 2.64 3.09 3.65 4.10 4.50
1 60 1.25 1.67 1.96 2.31 2.62 2.88

2 120 0.76 1.02 1.20 1.40 1.59 1.75
3 180 0.56 0.75 0.88 1.03 1.17 1.29
6 360 0.33 0.44 0.52 0.60 0.68 0.75
12 720 0.20 0.26 0.30 0.35 0.39 0.43
24 1440 0.1 0.15 0.17 0.20 0.22 0.25

. Return Period - Rainfall Depth (in)

Hours Minutes 2 5 10 25 50 300
0.08 5 0.40 0.51 0.58 0.67 0.74 0.81
0.17 10 0.61 0.79 0.91 1.07 1.18 1.30
0.25 15 0.74 0.98 1.14 1.34 1.49 1.63
0.5 30 0.99 1.32 1.55 1.83 2.05 225

1 60 1.25 1.67 1.98 2.31 2.62 2.88
2 120 1.52 2.04 2.40 2.80 3.18 3.50
3 180 1.68 2.25 2.64 3.09 3.51 3.87
6 360 1.98 2.64 3.12 3.60 4.08 4.50
12 720 2.40 3.12 3.60 4.20 4.68 5.16
24 1440 2.64 3.60 4.08 4.80 5.28 6.00

TABLE 202-02: IDF and IDD Tables for Indianapolis, IN

City of Indianapolis Appendix page A2-2
Stormwater Specifications Manual January 2011 - FINAL



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET
Project: Franklin 2012 Park Bond
Designer: DMS

22-Jan-13

Str. No.: Pre-Developed Condition
Sheet Flow
1. Surface Description grass grass pvmt
2. Manning's Roughness Coeff., (n) NN S
3. Flow Length, (L) ™total L<= 300 ft 238.00 ft. 0.00 ft. ft.
4. Two-yr 24-hr Rainfall, (P2) TR i T . RIS i
5. Land Slope, (s) 0.0336 ft./ft. 0.3300 ft./ft. 0.0200 ft./ft.
6. Travel Time, (Tt) IO, I+ DR
(Tt = [0.007(nL)"0.8)/[P20.5*s0.4])
Shallow Concentrated Flow
7. Surface Description paved paved unpaved
(paved or unpaved)
8. Filow Length, (L) 0.00 ft. nfa ft. 0.00 ft.
9. Watercourse Slope, (s) 0.0103 ft./ft. 0.0050 ft.it. 0.0100 ft./ft.
10. Average Velocity, (V} R 1t/ R s R s
{(Vp = 20.3282(s)*0.5)
(Vup = 16.1345(8)*0.5)
11. Travel Time, (Tt) m hr
(Tt = L/3600V)
Channel Flow
12. Cross Sectional Flow Area, (a) 0.40 ft.»2 21.00 ft.A2 20.20 ft.A2
13. Wetted Perimeter, Pw 2.04 1t, 18.20 fi. 18.20 ft.
14, Hydraulic Radius, (r) N ORI DN
(r=aPw)

15.

16.

17.

18.

19.

Channel Slope, (s)
Manning's Roughness Coeff., (n)

Velocity, (V)
(V = [1.49*r*0.67*870.5)/n})

Flow Length, (L)

Travel Time, (Tt)
(Tt = L/3600V)

0.0030 ft./ft.

0.060

PR /<

0.00 ft.

SN

0.0460 ft.ft.

0.060

ARG : /<

0.00 ft.

ISR

0.0050 ft./t.

0.060

SEMRR] 1 /s

0.00 ft.

q [

Watershed or
SubareaTcor Tt=

[ 17.54min__ |
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/Jo -z
Surface Report Client: Client
Company
Project Name: RiActive'Frankln, City'2012 Park BondCAD'PLANS Recreation Project
CentertC3D Data\C3D_MASTER - Recreation Center_Design_ dwg Description:
Report Date: 1/19/2013 3:59:43 PM Prepared by:
Preparer
,Line:;r Usits: foot W iArea Units: squa}eFoot T Volume Units: cubic Yard .

Surface: 18 YR POND VOLUME
Description: Description

Area 21 2033 341 Area 3D: 3092189
Elevation Max: 2.150 Elevation Min: -2.430
Number of Points. 6400 Number of Triangles: 12254

Surface: TOP OF BANK
Description: Description

Area 2D 5200.125
Elevation Max: 727.320
Number of Peints: 318 Numbu of Tﬂangics 332

= JO- ..l;f E/LJHJ'h

Volume Surface: 10 YR POND VOLUME

Description: Description

Vohmne Cut; 86.480 Vohme Fill: 32 246 Vohmne Tatal: -54.234
Compare Surface: TOP OF BANK

Base Surface: DRY DETENTIQN {1




Surface Report

Crismoidal Volvme Resvlds

J o7 - Y~

Client: Chant

Company
Project Name: R:Active'\Frankdin, Cin’\2012 Park Bond CADVPLANS'Recreation Project
Center'C3D Data\C3D_MASTER - Recreation Center_Design.dwg Description:
Report Date: 171972013 41324 PM Prepared by:
Preparer

Linear Units: foor Area Units: squareFoot

Volome Units: cubicYard

Surface: 100 YR POND YOLUME
Description: Description

Area 21 2933 341

Elevation Max: 2.510

Number of Points: 6400

Area 3D: 3052.189-
Elevation Mia: -2.070
Number of Triangles: 12254

Surface: TOP OF BANK (100 YR)
Description: Description

Area2D: 5200125

Elevation Max: 727.680. .

Number of Points: 318

. Elevaiion Min: 727,680

o Nmnber of Triangies: 332

< ooy Elontan

Volume Surface: 100 YR POND VOLUME
Description: Description
Vohene Cuot: 63.288

Compare Surface: TOP OF BANK (100 YR}
Base Surface: DRY DETENTION (1)

WVohune Fill: 48.166

Volume Total -15.123

5
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MODIFIED INLET TYPE 'E' BOX
WITH NEENAH CASTING
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EQUAL

RIM El, = 727.70

[ |
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Section 3: Pipe Sizing Calculations

Pipe Sizing Summary
The Rational Method was used to size the pipes to convey the peak runoff from the 10-year
storm. The TR-55 Method was used to calculate the times of concentration. Pipe sizing

calculations (pages 22-28), Exhibit 5: Inlet Basin Map, and the time of concentration worksheets
(pages 20-21) are included within this section.
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TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET
Project: Franklin 2012 Park Bond

Designer: DMS Date: 22-Jan-13
str.No.: [

Sheet Flow
1. Surface Description grass grass pvmt
2. Manning's Roughness Coeff., (n) [N [ ] e
3. Flow Length, (L) **total L<= 300 ft 49.00 ft. 0.00 ft. 0.00 ft.
4. Two-yr 24-hr Rainfall, (P2) - I B n. RS i
5. Land Slope, (s) 0.0200 ft./t. 0.3300 ft./ft. 0.0200 ft./fi.
6. Travel Time, (Tt) S + YA

(Tt = [0.007(nL)*0.8)/[P2*0.5*s*0.4])
Shallow Concentrated Flow
7. Surface Description paved paved unpaved

{paved or unpaved)
8. Flow Length, (L) 0.00 ft. nfa ft. 0.00 ft.
9. Watercourse Slope, (s) 0.0103 ft./ft. 0.0050 ft./ft. 0.0100 ft.fit.
10. Average Valocity, {V) KRR 1t /s

(Vp = 20.3282(s)*0.5)

{Vup = 16.1345(s)*0.5)
11. Travel Time, {Tt) FPRRREES, o +

(Tt = L/3600V)
Channel Flow
12. Cross Sectional Flow Area, (a) 7.35 ft.r2 21.00 ft.A2 20.20 ft.A2
13. Wetted Perimeter, Pw 11.20 ft, 18.20 ft. 18.20 ft.
14, Hydraullc Radlus, (r) [ I < B .

{r=a/Pw)
15. Channel Slope, (s) 0.0010 ft.At. 0.0460 ft./At, 0.0050 ft./t.
16. Manning's Roughness Coeff., {n) 0.120 0.060 0.060
17. Velocity, (V) IS : /< IRERDMEERAC t /<

{V =[1.49*r*0.67*5*0.5)/n)
18. Flow Length, (L) 0.00 ft. 0.00 fi. 0.00 #
19. Travel Time, (Tt} T + FEEEDR- - B

(Tt = L/3600OV}

2

Watershed or
Subarea Tcor Tt =

L 002 hr
or
[ 610 min~__ |




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET
Project: Franklin 2012 Park Bond

Designer: DMS Date: 22-Jan-13
str.No.: [
Sheet Flow
1. Surface Descripticn grass grass pvmt
2. Manning's Roughness Coeff., (n) S I N
3. Flow Length, (L) ““total L<= 300 ft 63.00 ft. 0.00 ft, 0.00 ft.
4. Two-yr 24-hr Rainfall, (P2) I IR i~ RE -
5. Land Slops, (3) 0.0200 ft./t. 0.3300 ft./ft. 0.0200 ft.ft.
6. Travel Time, (Tt) BN« N+ D
(Tt = [0.007{nL)*0.8)/[P2*0.5*s"0.4])
Shallow Concentrated Flow
7. Surface Description paved paved unpaved
{paved or unpaved)
8. Flow Length, (L) 0.00 ft. n/a ft. ft.
9. Watercourse Slope, (s) 0.0103 ft./t. 0.0050 ft./&. 0.0100 ft./At.
10. Average Velocity, (V) PR /s [
(Vp = 20.3282(s)*0.5)
(Vup = 16.1345(s)*0.5)
11. Travel Time, (Tt) m hr +
(Tt = L/3600V)
Channel Flow
12. Cross Sectional Flow Area, (a) 3.00 ft.A2 21.00 ft.A2 20.20 ft.A2
13. Wetted Perimeter, Pw 6.32 ft. 18.20 ft. 18.20 ft.
14. Hydraulic Radius, (r) B R .
{ r = alPw)
15. Channel Slope, (s} 0.0100 ft.A4, 0.0460 ft./ft. 0.0050 ft.ft.
16. Manning's Roughness Coeff., (n) 0.060 0.060 0.060
17. Velocity, (V) I /s T (s N /s
(V = [1.49%r*0.67*s0.5)/n)
18. Flow Length, {L) 0.00 ft. 0.00 ft. 0.00 ft.
19. Travel Time, (Tt) R + R -+ DA

(Tt = LI3600V)

Z|

Watershed or
SubareaTcorTt=

0A24The - -
or
["7.45 miin |




S N |

3 /4 - .05 Ac

2 C/% -:Zp,oto x ﬁ-L3)+ (ﬁ:PLll ¥ ”'35_) = 0.7%)
1)

s

W T:_/c_ .5 min, [ assome

. = od 4 @sz et
In —_—
UQ:ZCL :9057”045/ W,&,/gm |
> Qs @ S = 42T
= % — By LFT af p'$ree € /2-5/
SN o K 2y, £k [ pin Vmax@sact _______'Dé’ Ips
-é f{’ﬂi»f%ﬂ- = 40 s
@ ) = ol mhe
®
Sir. No. 2~

o /)[ = '0,/35’; Aer -

@CA - [9;007\z c?:lSJ + /0,118 A a‘SzSJ.: o0

- ﬁmm @Qac‘.:_____p_(i/o

®Q:€CL/L):£9///X&Q? /"O'?gaf ‘
max.@ SaCl &b cfs

é) e = 27 LFTﬁﬁ[ /2-”5{ b 7 /py/ P‘
3 P { / 4 min Vrrax @ Sacl ___ij__- L=
3 /H () -— ' X e
otmgvhr(ﬁ Z/}T_ﬂ 22 f} &zbg
“ ~ o277 min

BEE' CiiEs
REV: DATE:

2.2



Sir. No, %

@C—/l = (0.030»%&:25)7" [0,/;70 ,\gﬂ,gg)' = 0.0t

7 CF bl e o AT @ Qam— c?,/‘-/
= @ - CK-CC/A fo‘bb‘“ /*KDDW7+&’,¢7?7+&7H§”“"
= (.25 i
/'43 4{ ' 7 2",/5 Qm&x @ Sac\ _ﬁ/_.‘.l___.—C.IS

&

P%k’. = o4 LFT' 4 /2."4( ‘R gl.g,p/
® e [ s ,___-/”(’ Vmax @ Sacl ______.._5.2‘9 p
_‘L{l TN SIIE 2 23, X "]74)( é,p <

S.Ll' No ﬂ
/’( = pusY Ac

DA = ot n cord\rf s x o) 12

®£L.:'i:;%.j \ | o H[V
. | Qm o4H e
OQ QC ’4-"’%//1[0/?—5)-—-59%’7 C/“'“@ |

-+ [ q[ (/D “r Jy,&w/tl /(womax @ S, = z S CIT

o
15

()
N c///ﬁhﬁ'/;r fbn‘;,) .
9 max @ Sacl = _441 LY
) = z,57 efs
z P = Z #“ - 2
D fipe = 20 LRT of 12'F ReR 2 [0)
’:E:_é / 4 v / Mn - 0’07 MM

iae uf?f"" ‘M,ﬂxz7f o £

BES: _ [1iTE:

z.3



S No, 5

T Az pol Ae
fi\i A_,_. 5 )+ ,‘55 )(, g.DU‘)) = 0‘025
= 0.5 % 2.0 )

Dol <y oo o
D £ 5 win z{/m)/< LD+ 02 = b3 &

L= 57 ”'/M e #3

@?@:fcc‘/l-ggsg%, /pom#—aﬂS @ -
~ ”‘f"&’,l?fg)_f_ /757 etr (19740 Jvﬁv‘"‘n?:x @ Sw = 7c72, CIS
) Y -#‘f 74"""}" ,‘A,) ‘
® = A s . Vo @ S =4S 1P

D Fje = s orr of BF R E j20%
[

X - B \
@ ‘e gn P,‘f{ ::é;—'-"""“}j_ ‘4' X (oS # X Z-—; g 0 /7 e

2z



SU Nu, ___L!)_—_—__‘

/4 — 2.43%3 Ae.

EC/A - /;).15)‘ ‘g'lSqJ‘f'(ﬂr’Z’S‘*\iﬁ’?’?L{) = £2.27%

=

&
N
r‘l
2

=

2

3
>

' ;::@,ﬂg ;'%/
O Qi = tas o o

> Pf(ﬁe_ = S T A 2" F ﬂ-éP e p.4e

[“I 1 ﬁi(:Srmn @ Qaci_ ﬂza %

P Qrax @ Ssa = __z._._f{_ﬂ__C_fS

. = 3. 1) 3
©_,£ ' /” l /”"' Vmax @ Sact R IPS
Cime ?tn‘p?/;a :3"”'?4 x 52 AKX Lo, |
= a,z..'-'? 2Ty
&
Sir. No. {"’, '

A' > ops A |
@CA [orS X pob}zj-f* (A’. &5 Kk O i?-3) = o /5

o—éf_. - 5 m;ﬂ;//ﬂ-sfwl) |
A B 0= et %

0= (h=om? / < oS = 020 £" | |

= Qs @ Saer = 403 CIS
@ﬁ, L = LB LT oF (2° Dy @ 1

= SA40 Dt
& / [ = Vmax Lo Pl ;
B L. o 3 /
mﬁ ’!"\ i —— x .
T T sao zp;g,e@_;j
D ,
- &’:/% oA
bzE: TRt
REV DATE:



ot LT 73
{‘1\:'/41 2,055 He.

(20}#[0 75,2000&)"/'/&95)( a,p‘f‘—]) 01057

/‘}' —
D L 51D e [$h A1)
L= wad Al @Q 00@ o,
@ = -C)«LA @ﬂ’-/ ” x(a.as‘I 4‘0“.‘;) el |
® P =00 S5 o T  Quu @ 8= 2 43 cfs
“= m'a/ )20 & pep C 4%
_.Z m% {/'1 e‘ 1 ‘5 ) . mE.X il
Lt ! p— N __w
D _
= 2. /b #n
® .
Sir. No, 1

OCA -5 ¥ pwg -7'-[0,9;) szbf) =~ ool

®ér; = ._.5:1‘27. s ‘[5'7#. Ar 13) .

L= LAl . .
- #B = /7 %

O C:) éC ;4 £4.4) N/ k,/p ﬁzz+ Z, lS"‘I) min @ Qact |
!\5‘/ = =l Cé “ ‘ ‘ ﬁrnax @ Sacl, = ’b:@& CI?

p:ﬁ:i T Sz ET of PR £ /‘60‘/’ P
B [ \ . _ Vmax @ Sacl = ;/’L” J.:..):.
i e —% g e Lo e
‘7 | -

= oD mu

~r .
BEE: Do

REV: DATE:

y 2



EC}, :'[4725 X o.0lo)+ (285 X 6. pﬁb) 0,023

8mi.n @ Qacl= M—D/O

© @:E&%‘wee / X o083

@ p a 5$ 414 Qmax @ Sac\ L CfS
’(QG‘*:WLFT ot (2 /;:z_.f@ps::/ —_
® ;. - .V S . = 2,00 DS
%I/”]‘i?lﬂf;ﬁe‘: / 2. P .";-Dﬂ)( _/____r_m___ max@ act p
- 3,04 . we 3.

@D o
= & /‘% rl/l"fd;

® o

Sir. No. _%

= 5-09’-{

OCA (z? 25 x, 0,0[4) Zﬂ Bs X ﬂom?j) =

O —éc‘ s 5 /4 A
P .45 "/M s :
7 Smm @ Qacl o %

OC\) éC ;4 = b5 /r /ooé'»‘Hweg _
o = L2 T

Eﬂ* — //” c‘ S . Qmax@ - o _Cis
Vije = WA o7 of 12" ¢ RUTC o 557,
E’/ / / i Vmax @ SECl = éﬁi—— fp:’

- 2 il D = /i‘
Cime L\I(ﬁ 3;;4//,/‘/“5 7y 22

)

= 0{ 55 ﬂ'l/f."l.-

)

e
EJ:.,L';,. TAY:
(Y -
R-r““ U'L,.Tf_b'-"

27)



she Ao 10
i) ./4 — O,072 He.

0= (o o) Lo oum) = 000

s #P
.: s + o855 mu =

) Smm@Qacl aw Yo

::Lb 3
- /,55 4{; e Qmax@SacF__&_i’é’_Cis

Jmia . Vmax @ Sacl _"l—’i— fpS

@_ﬁ o« o~ .0 ,_L_- ‘ L
Ci am_fffe~.3 Y #\ 2o s,
= 26,45 mn
®
Swebeo

22 | REW: DATE



Section 4: Storm Inlet Calculations

Storm Inlet Summary

Per Article 6.19, Section F of the SCO, the proposed storm inlets have been checked to ensure
that the inlet grate will be adequate to pass the design 10-year flow with 50% of the grate
clogged and with the maximum depth of water not exceeding 0.75 feet (depth from adjacent
pavement grade to rim elevation). The attached chart is a Discharge vs. Depth on Grate charts
provided by Neenah Foundry Company.

Structure Casting Watershed Total Grate Depth Bypass
No. Type Runoff Runoff Capacity Over
Grate
1 R-4215-C 0.26 cfs 0.26 cfs 1.2 cfs 0.10° 0cfs
2 R-3246-CL 0.78 cfs 0.78 cfs 0.8 cfs 0.12° 0 cfs
3 R-4215-C 0.45 cfs 0.45 cfs 1.2 cfs 0.10° 0cfs
4 R-3246-CL 0.87 cfs 0.87 cfs 0.9 cfs 0.13° 0cfs
5 R-2500 0.17 cfs 0.17 cfs 0.6 cfs 0.10° 0cfs
6 R-4215-C 1.65 cfs 1.65 cfs 1.7 ¢fs 0.13° 0 cfs
7 R-4370-5 0.15 cfs 0.15 cfs 0.5 cfs 0.10° 0 cfs
8 R-3246-CL 0.59 cfs 0.59 cfs 0.6 cfs 0.10° 0 cfs
9 R-3246-CL 0.58 cfs 0.58 cfs 0.6 cfs 010 0 cfs
10 R-3472-A 0.43 cfs 0.43 cfs 0.8 cfs 0.10° 0cfs
13 R-4370-5 0.27 ¢fs 0.27 cfs 0.5 cfs 0.10° 0 cfs

29



Weir and Orifice Calculator

INDUSTRIAL

NEENAH PRODUCTS

MUNICIPAL PRODUCT

I T | Downloadable Product Catalog |

ENGINEERING TOOLS

Modified Manning Calgulators
Weir and Qrifice Calculator

Weir Flow

Qrifice Flow
Curb Qpening Hydraulics Calculator
R-4998 Vane Trench Grata Hydraulics
Neenah Crate Information

Enginaering Literature & Videos

http://www.nfco.com/municipal/engineering-tools-calculators/weir-orifice-calculators/

Page 1 of 2

PRESS ABOUTUS CONTACTUS CAREERS BOARD MEMBERS NEIHOME

MUNICIPAL

ENGINEERING TOOLS & CALCULATGRS  LITERATURE & VIDEOS ~ SALES STAFF  DISTRIBUTION YARDS

ST . A0 | A»C/_Z

ROME #f MUNICIPAL # ENGINEERING TOOLS & CALCULATORS jf WEIR AND ORIFICE CALCULATOR

WEIR & ORIFICE CALCULATOR

The Weir and Orifice Calcufator is used to getermine the inlet capacily in sag (ponding) conditions by use of tha Wair and Orifice
equalions. Knowing this information will allow you to select the proper grate type and size for your specific jo% or project.

Woeir Flow Calculations
Wair Equation: @ = 3.3P{hp.s

« Q= Capacity in CF§

« P =Feat perimeter

Orifice Flow Calculations
Crifice Flow Squation: Q = 0.6A ﬁ
+ Q=Capacity in CFS
» A =Free cpen area of grate in sq. fi.

+ h=Head in feat

= Weir Information

+ g=32.2 (fesl per sec/sec)
+ h=Head In fast
+ Qrifice Informatign

Instructions:
1. Select a catalog number (will automatically fill in Open Area and Perimatar) or anter your own values
2. Enter head velue
3. Click "calculate”

The resulls will determine automatically if your situation falls into a VWeir, Transitional or Qrifice flow. Additionally, Neenah grates which fall
within the parameters chosen will appear below the calculator.

Catalog Number and Grate Type;

i |

i R-4215-C:Beshive

Feet perimeter (P): Head In feet (h): Free open area in sq. ft. (A):

! 113 | | 043 | | 3.3
Calculate

Transitional flow In cfs:

............... 117 l ‘ I

| R

Qrifice capacity in ofs:

o

]

Based on weir flow, the following grates match the criterla you entered.

Catalog Number Grate Type

For additional information regarding Neenan Inlet Grate Capacities, please contact Steven Akkala P.E., at (520) 728.3653 or email at

steve.akkala@neenahenterprises.com.

NEENAH ENTERPRISES - INDUSTRIAL

LOCATIONS
Advanced Cast Products
Qalton Corporation

CAPABILITIES
Foundry Capabilities
Forging Capabilities

MARKETS
Hegavy Truck
AG & Construction

0

1/21/2013



Weir and Orifice Calculator Page 1 of 2
INDUSTRIAL MUNICIPAL PRESS ABOUTUS CONTACTUS CAREERS BOARD MEMBERS  NMEIHOME

NEENAH PRODUGTS  ENGINEERING TOOLS & CALCULATORS  LITERATURE & VIDEQS  SALES STAFF  DISTRIBUTION YARDS

<TKL- L. Z2_

HOME /f MUNICIPAL I ENGINEERING TOOLS & CALCULATORS # WEIR AND ORIFICE CALCULATOR

WEIR & ORIFICE CALCULATOR

MUNICIPAL PRODUCT SEARCH

[ =
The Waeir and Orifice Calculator is used {0 determine the iniet capacity in sag {ponding) conditions by use of the Weir and Crifice
} T | Downloadable Product Catalog I equations. Knowing this information will allow you to selact the proper grate type and sixe for your specific job or project.
ENGINEERING TOOLS Wair Flow Calculations Orifice Flow Calculations
Wair Equation: Q = 3,3P{hj1s Orifice Flaw Equation: Q= 0.6A -\/ gh
Madified Marining Calculators « Q@ =Capacilyin CFS « &= Capacity in CFS
Wair and Crifice Calculator + P = Faet parimeter * A= Free vpen area of grate in sg, ft,
‘ + h = Haad in fest » g= 322 {feet per secisec)
welr Flow « Weir Information « h= Head in fast
Qrifice Flow + Drifice information
Curb Opening Hydraulics Calculator Instructions:
R-4998 Vang Tranch Grate Hydraulics 1. Select a catalog number {will autornatically fill in Cpan Area and Perimeter) or enter your own values
Neenah Grate Information 2. Enter head value
3. Click "calculate™
Engineering Literature & Videos
The resulls will determine automatically if your situation falls into a Weir, Transitional or Orifice flow. Additicnally, Neenah grates which fall
within the paramelers ¢hosen will appear below the celculator.
Catalog Number and Grate Type:
| Ra2as-cLL |
Feet perimeter {P): Head in feet (h): Free open area in sq. ft. (A):
N
| 5.9 - .12 P 18 |
Calculate
Weir capacity in efs: Transitional fiow in cfs; Orifice capacity In cfs;
i 0s | || |
Based on weir flow, the following grates match the criteria you entered.
Catalog Number Grate Type
For additional infermation regarding Neenah Inlet Grate Capacilies, pleasa contact Steven Akkala P.E., at (920} 728.3653 or email at
teve akk ]
MARKETS CAPABILITIES LOCATIONS
Heavy Truck Foundry Capabilltieé Advanced Casl Praducts
AG & Construction Forging Capabilities Oalton Carparation
http://www.nfco.com/municipal/engineering-tools-calculators/weir-orifice-calculators/ 1/21/2013
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Weir and Orifice Calculator Page 1 of 2

INDUSTRIAL MUNICIPAL PRESS ABOUTUS CONTAGTUS GCAREERS GOARD MEMBERS  NEI HOME

NEENAH PRODUGTS  ENGINEERING TOOLS & CALCULATORS  LITERATURE & VIDEOS  SALES STAFF  DISTRIBUTION YARDS

s7R. e o

HOME #f MUNICIPAL i ENGINEERING TQOLS & CALCULATORS if WEIR AND ORWFICE CALCULATOR

S WEIR & ORIFICE CALCULATOR

| 6o

The Weir and Qrifice Calculator is used to defermine the inlet capacity in sag (ponding) conditions by use of the Weir and Orifice
| T | Cownloadable Product Catalog equations. Knowing this information will aliow you to select the propar grate type and size for your spacific job or project,
ENGINEERING TOOLS Weir Flow Calculations Orifice Flow Calculatlons

Wair Equafion; Q = 3.3P{h)1s Orifice Flow Equation: @ = 0.6A +/2gh

Madified Manning Calculators - @=Capacity in CFS - Q= Capacity in GF$
Weir and Orifice Caleulator + P = Fsei parimater + A =Free open area of grate in sq, ft.
+ h =Head in fest = g =32.2 {feet per sac/sec)
Velr Flow ~ Weir Infarmation + h=Head in feet
Qrifice Fiow  Qifice Infermatian

Cur Opening Hydraulics Caleulator Instructions:

R-4999 Vane Trench Grate Hydraulics 1. Select a catalog number (will automatically fill in Open Arsa and Perimetar} or enter your own values

Neenah Grate Information 2. Enter head value

3. Ciick "calculate”
Engineering Literature & Videcs

The results will determine automatically it your situation falls into a Weir, Transitional or Orifice flow. Additionally, Neenah grates which fall
within the parameters chosen will appear below the calculator,

Catalog Numbar and Grate Type:

| Ra248-CLIL Tl |
Feet perimeter (P): Head [n feet (h): Free open area in sq. tt. (A}
59 | | 0.13 | | 1.6
Calculate
Weir capachy in cfs; Transitional flow In cls: Qrifice capacity in cfs:
e ? ] I

Based on weir flow, the following grates match the criterla you entered,

Catalog Number Grate Type

For additional information regarding Neenah Inist Grate Capacities, please contact Steven Akkala P.&., at {920) 729.3653 or email at

steva akkala@@neenghenterprises.com.

NEENAH ENTERPRISES - INDUSTRIAL

MARKETS CAPABILITIES LOCATIONS

Heavy Truck Foundry Capabilities Advanced Cast Products

AG & Censtruction Forging Capabilities Dalton Corporalion
http://www.nfco.com/municipal/engineering-tools-calculators/weir-orifice-calculators/ 1/21/2013
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Weir and Ornifice Calculator Page 1 of 2
INDUSTRIAL MINICIPAL PRESS ABOUTUS CONTACTUS GCAREERS BOARD MEMBERS NEI HOME

NEENAH PRODUCTS  ENGINEERING TOOLS & CALCULATORS  LITERATURE & VIDEQS  SALES STAFF  DISTRIBUTION YARDS

Sz, re. 5
"‘"-__“*-—-—__..._.-

HOME #f MUNICIPAL # ENSINEERING TOOLS & CALCULATORS // WEIR AND ORIFICE CALCULATOR

PN WEIR & ORIFICE CALCULATOR

The Weir and Orifice Calculator is used to determine the inlet capacity in sag (ponding) conditions by use of the Weir and Ornifice

l ﬁ \ Downloadahle Product Catalog | equations. Knowing this information will allow you to select the proper grale type and size for your specific job or project.
ENGIKEERING TOULS Weir Flow Calculations Oriflce Flow Calculations
Weir Equation: Q = 3.3P(hj.s Crifice Flow Equation; Q = 0,64 -\/-2;1—
Modified Manning Calculators - @ = Capacity In CFS - Q= Capacily in CFS
Weir and Qrifice Calculator * P = Fest perimater » A= Free open area of grate in sq. ft.
» h =Head in fest + g = 32.2 {feet per sacssec)
wair Flow + Weir nfosmation + b= Heat in fast
QOrifice Flow + Qyifice information
Curb Opening Hydraulics Calculator Instructions:
R-4999 Vane Trench Grate Hydraulics 1. Select a catalog numper (will automaticelly fill in Open Area and Perimeter) or enter your own values

Neenah Grale Information 2. Enter head value

3. Click "calculate”
Engineenng Literature & Videos

The results will determine automatically if your situation falls into a Wair, Transitional or Orifice flow. Additionally, Neenah grates which fall
within the parameters chosen will appear below the calculator,

Catalog Number and Grate Type:

i R-2500:G {ml
Feet perimeter (PY; Head in feet (h}: Free open area in sq. ft. (A):
| 6.2 | [ 0.1 , 08 ‘
Calculate
Welr capaclty in ¢fs; Transitional flow in cfs: Orifice capacity in cfs:
N | |

Based on weir flow, the following grates match the criterla you entered.

Catalog Number Grate Type

Faor additional informaticn regarding Neenah Inlet Grata Capacities, please contact Steven Akkala P.E., at {§20) 729.3653 or emall at

NEENAH ENTERPRISES - INDUSTRIAL

MARKETS CAPABILITIES LOCATIONS

Heavy Trick Foundry Capabilities Advanced Cast Products

AG & Construction Forging Capabiliies Dalton Corporation
http://www.nfco.com/municipal/engineering-tools-calculators/weir-orifice-calculators/ 1/21/2013
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Weir and Orifice Calculator Page 1 of 2
INDUSTRIAL MUNICIPAL PRESS ABOUTUS CONTACTUS CAREERS BOARD MEMBERS NEI HOME

NEENAH PRODUCTS  ENGINEERING TOOLS & CALCULATORS  LITERATURE & VIDEOS ~ SALES STAFF  DISTRIBUTION YARDS

ST, pe.

HOME # MUNICIPAL if ENGINEERING TOOLS & CALCULATQRS i WEIR AND QRIFICE CALCULATOR

MONICIPALPRODUCT SEARCH WEIR & ORIFICE CALCULATOR

| | o

The Weir and Orifice Calcuator is used to determine the inlet capacily in sag (pending) conditions by use of the Waeir and Orifice

I?' | BRownloadable Product Catalog | equations. Knpowing this information will aliow you to select the proper grate type and size for your specific job or project.
ENGINEERING TO0LS Woeir Flow Calculations Orifice Flow Calculations
Weir Equation: & = 3.3P{h)1e Orifice Flow Equation; Q= 0.6A -\/E-
Medified Manning Calculators + Q= Capacity in CFS « @= Gapadity in CF$
Wair and Orifice Calculator + P = Feet parimeter = A =Free opan area of grate in sq, ft.
+ h=Head in fest + g =322 (feet per sec/sac)
weirFlaw » Weirinformation + h= Head in feet
Orifica Flow «+ Orifice Information

Curb Opening Hydraulics Calculator Instructions:

R-499¢ Vane Trench Grate Hydraufics 1. Select a catalog number (will automatically fili in Open Area and Perimeter) or snter your pwn valuas

Neenah Grate Information 2. Enter head value

3. Click "calcuiate”
Engineering Literature & Videos
The results will determine automatically if your situation fails imo a Weir, Transitional or Orifice flow. Acditionally, Neenah grates which fail
within the parameters chosen will appear below the caleulator.

Catalog Number and Grate Type:

| R4215-C:Beehive |
Feet perimeter {P); Head in feet {h): Frea open area In sq. f. (A):
[ T | 013 | 33
Calculate
Weir capacity In cfs: Transitional flow in cfs: Orifice capacity in cfs:
17 L |

Based on weir flow, the following grates match the criteria you entered.

Catafog Number Grate Type

For additional information regarding Neenah Inlat Grate Capacities, please contact Steven Akkala P.E., al {§20) 729.3653 or email at
i ki la! [DIiS8s.com.

HEENAH ENTERPRISES - INDUSTRIAL

MARKETS CAPABILITIES LOCATIONS

Heavy Truck Foundry Capabililies Advanced Cast Praducts

AG & Construction Farging Capabilities Dalton Comoratien
http://www.nfco.com/municipal/engineering-tools-calculators/weir-orifice-calculators/ 1/21/2013
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HOME /#f MUNICIPAL I ENGINEERING TOOLS & CALCULATORS ! WEIR AND ORIFICE CALCULATOR

MENIIPAL PRODUCT SEARCH
- "o WEIR & ORIFICE CALCULATOR

The Weir and Qrifice Calculator is used to deterrnine the infet capacity in sag {ponding} conditions by use of the Weir and Qrifice

1 T I Downloadable Preduct Catalog equations. Knowing this information will 2llow you te select the proper grate typa and size for your specific job or project,
ENGINEERING T00LS Weir Flow Calculations Orifice Flow Calculations
Weir Equation: Q = 3.3P(h)ps Qrifice Flow Equation: G = 0.6A \/Eh—
Madified Manning Calculators + Q= Capacity in CF8 + Q= Capacity in CFS
Weir and Crifice Calculator + P = Feet! parimater = A =Free open area of grate in sq. fl.
» h=Head in feat « g= 32.2 {feet par sac/sec)
Welr Flow + \Weir Information + h=Head in feal
Qrifice Flow « Quifice Information

Curb Opening Hydraulics Calcufator Instructions:

R-4999 Vane Trench Grate Hydraulics 1. Select a catalog number (will automatically filt In Open Area and Periniater) or anter your own values

Neenah Grate Information 2. Enter head value

3. Click "calcuiate
Engineering Lilerature & Videos

The results will determine automatically if your situation fal's into a Weir, Transitional or Qrifice flow. Additionally, Negnah grates which fall
within the parameters chosen wil appear below the calculator.

Catalog Number and Grate Type:

| Ras7o50 |
Feet perimeter (P): Head In feet (h): Free open area in sq. ft. (A):
I a7 ]| 0.1 | i 08
Calculate
Welir capacity in efs; Transitional Flow in cfs: Orifice capacity in cfs:
os 1 |

Based on welr Mlow, the following grates match the criteria you entered.

Catalog Number Grate Type

For additional information regarding Neenah Inlet Grate Capacities, please contact Steven Akkala P.E., at (920) 729.3653 or email at
steve.akkala@negnah o}

NEENAH ENTERPRISES - INDUSTRIAL

MARKETS CAPABILITIES LOCATIONS

Heavy Truck Foundry Capabilities Advanced Casl Products

AG & Construction Forging Capabilities Dalton Corparation
http://www.nfco.com/municipal/engineering-tools-calculators/weir-orifice-calculators/ 1/21/2013
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ETE . o S and 2
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HOME Jf MUNICIPAL, Jf ENGINEERING TOOLS & CALCULATORS /I WEIR AND ORIFICE CALCULATOR

WUMIIPAL PRODUCT SEARCH
| —— o WEIR & ORIFICE CALCULATOR

The Weir and Orifice Calculator is used to determine the inlet capacily in sag (ponding) conditions by use of the Wair and Orifice

| ﬁ l Downloadable Product Catalog | equations. Knowing this information will aliow you to select the proper grate type and size for your specific job or project.
ENGINEERING TOOLS Weir Flow Calculations Orifice Flow Calculations
T I' Wair Equation: Q = 3.3P{hj1.s Orifice Flow Equation: Q = 0.6A ﬁm—
Moditiad Manning Calculators + Q= Gapacily in CFS + Q= Capacity In GFS
Weir ang Qrifice Caleulator * P = Feal perimeter + A =Fsee open area of grate in sq. it
+ = Head in fpet v g = 32.2 (feet par seclsec)
Welr Flow + Weir Information + h=Head in feet
Orifice Flow = Qrifige Information
Curb Opaning Hydreutics Calculator Instructions:
R-4999 Vane Trench Grate Hydraulics 1. Select a catalog number (will automatically fill in Open Area and Perimeter) or anter your own values

Neenah Grate Information & Grter head value

3. Click “calculate”
Engineering Literature & Videos

The results will determine automatically if your sltuation falls into & VWeir, Transitional or Qrifice flow. Additicnally, Neenah grates which fall
within the paramaters chosen will appear below the calculator.

Catalog Number and Grate Type:

| R-3246-CLIL i |
Feet perimeter (P): Head In feet (h): Free open area in sq. ft. (A):
5.9 | | a1 ] ] 1.6 N
Calculate
Weir capacity in ¢fs: Transitional flow in cfs; Orifice capacity in cfs:

1

Based on welr flow, the following grates match the criterla you entered.

Catalog Number Grate Type

For addltional information regarding Neenah Inlet Grate Capacities, pleass cortact Steven Akkala P.E,, at (520) 729.3653 or email at
i¢ kk: fisas. com.

NEENAH ENTERPRISES - INDUSTRIAL

MARKETS CAPABILITIES LOCATIGNS

Heavy Truck Foundry Capabilitias Advanced Casl Producls

AG & Construciion Forging Capabilities Dalton Cerporation
http://www.nfco.com/municipal/engineering-tools-calculators/weir-orifice-calculators/ 1/21/2013
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HOME /f MUNICIPAL, /f ENGINEERING TOOLS & CALCULATORS /| WEIR AND ORIFICE CALCULATOR

MUNICIPAL PRODUCT §
e ”“”“"“”\ . WEIR & ORIFICE CALCULATOR

The Weir and Qrifice Calculator is used to determine the inlet capacily in sag (ponding) conditions by usa of the Welr and Orifice

| f | Downloadable Product Catalog | equations. Knowing this information will allow yau to select the proper grate type and size for your specific job or project.
ENGINEERING TOOLS Weir Flow Calculations Orifice Flow Calculations
Wair Equation: G = 3.3P{h)1s Crifica Flow Equation: Q = 0.8A ﬁ
Modified Manning Calculators - @<= Capacity in CFS . Q= Gapacity in CFS
Weir and Qrifice Calculator * P =Fesi perimeter + A =Free opan area of grate in sq. It.
» = Head in feat v g = 32.2 (feet per saclsec)
weir Flow « Weir Information + h=Haad infeat
Qrifice Flow » Crifice Information
Curb Qpaning Hydraulics Calculator instructions:
R-4959 Vane Trench Grate Hydraulics 1. Select a catalog number (will automatically fill in Open Area and Perimeter) or @nter your own values

Neanah Grate Information 2. Enter head value

3. Click "catculate”
Engineering Litarature & Videos

The rasults will determine autematically if your situation falls into a Weir, Transitional or Orifice flow. Additionally, Neenah grates which fall
within the parameters chosen will appaar below the talculator,

Catalog Number and Grate Type;

| R-3472A0r C [Ml
Feet perimeter (P); Head in feet (h): Free open area in sq. ft. (A):
| 7.3 | | KX || 1.3
Calculate
Weir capacity in cfs: Transitional flow In cfs: Orifice capacity in cfs:
08 || 0 I

Based on welr flow, the following grates match the criterla you entered.

Catalog Number Grate Type

For additional information regarding Neenah Inlet Grate Capacities, please contact Steven Akkala P.£., at (920) 729.3653 or emall at
steva akkala@neenahenterprises.com.

NEENAH ENTERPRISES - INDUSTRIAL

MARKETS CAPABILITIES LOCATIONS

Heavy Truck Foundry Capabilities Advanced Cast Products

AG & Construction Forging Capabiities Dallen Corporation
http://www.nfco.com/municipal/engineering-tools-calculators/weir-orifice-calculators/ 1/21/2013
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Section 5: Water Quality Calculations

Article 6.19, Section H of the SCO requires developers to provide a water quality detention
system designed to detain, for over 24 hours after the peak runoff from a 24-hour storm, 20% of
either the runoft from a 1-1/4” storm event or %" of direct runoff, whichever is greater. As
discussed in Section 2, the Modified Rational Method was utilized for the detention calculations
due to the small project site and inaccurate numbers obtained by the SCS hydrograph method for
such a small site (1.02 acre). The following tables provide water quality calculations verifying
that the proposed rain garden is appropriately designed to detain the water quality storm event
from 2" of direct runoff over the entire site per the Franklin SCO and the water quality storm
volume as calculated per the City of Indianapolis Green Infrastructure Guide. Due to the wide
use of rain gardens within the City of Indianapolis, the Green Infrastructure Guide was consulted
for the proposed Recreation Center rain garden to ensure that it was designed in accordance with
water quality standards that more directly address the rain garden design.

Table 3
Post-Development Stormwater Quality Volume — Using Franklin SCO

Area (ac.) Runoff Depth (in.) | Total Volume (cu. ft.) | WQ Volume (20% of Total)

0.165 1/2 300.0 60
Table 4
Post-Development Stormwater Quality Volume — Using Indianapolis Guidelines
Area (ac.) Percent Total Volume Req’d (ac-ft) | WQ Volume Req’d (cu. ft.)
Impervious
0.165 75% 0.01 ac-ft 435.6

To meet the requirements for water quality, the rim elevation of the 18 inch Nyoplast Drain
Basin in the rain garden was set just above the rain garden water quality elevation providing
435.6 cu. ft. of storage for the water quality event. As a conservative measure, this method
assumes evaporation and infiltration through the planting soil in the rain garden for the “release”
of the water quality storm. This assumption yields a detention time in excess of the required 24-
hour period. This approach results in rim elevations of 727.82 for the Nyoplast Drain Basin.
Please see Exhibit 6: Rain Garden Plan, Exhibit 6A: Rain Garden Details, and Exhibit 6B: Rain
Garden Details for additional information.
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Lowest Zone (Hydrologic zones 2-4): :

Plant species adapted to standing and fluctuating water levels. Frequently used native plants include * :
Table 5.2.1 : Lowest Zone (Hydrologic zones 2-4} Suggested Plants

¢ CLAY CONTENT: LESS THAN 5%

¢ SAND CONTENT: 50-60%

« LEAF COMPOST OR AGED LEAF MULCH: 20-30%

« HIGH QUALITY TOP SOIL: 20-30%
PLANTING SOIL SHOULD BE FREE OF STONES, STUMPS, ROOTS, OR OTHER
WOODY MATERIAL OVER 1-INCH DIAMETER. IT SHOULD ALSO BE FREE OF
BRUSH OR SEEDS FROM NOXIOUS WEEDS. PLACEMENT OF THE PLANTING SOIL
SHOULD BE IN UFTS OF 12-18 INCHES. LOOSELY COMPACTED (TAMPED
LIGHTLY WITH A DOZER OR BACKHOE BUCKET.)
PLANTING SOIL MUST HAVE A MINIMUM PERMEABILITY OF 1.0 FT/DAY (0.5
INCHES PER HOUR)
ORGANIC MULCH SHALL BE AGED, DOUBLE—SHREDDED HARDWOOD BARK
MULCH, CR COMPOSTED LEAF MULCH.

2

3.

WORK BEGINS TO AVOID SOIL DISTURBANCE AND COMPACTION DURING
CONSTRUCTION,

PROVIDE ERQSION AND SEDIMENTATION CONTROL PROTECTION ON THE SITE
SUCH THAT CONSTRUCTION RUNOFF IS DIRECTED AWAY FROM THE PROPQSED
BIORETENTION LOCATICN. PROPOSED BIORETENTION AREAS MAY ONLY BE
USED AS SEDIMENT TRAPS DURING CONSTRUCTIGN IF AT LEAST TWO FEET
OF SOIL ARE REMOVED AND REPLACED.

COMPLETE SITE ELEVATICN GRADING AND STABILZE THAT SOIL DISTURBED
WITHIN THE LIMITS OF DISTURBANCE. DO NOT FINALIZE BIORETENTION
EXCAVATION AND CONSTRUCTION UNTIL THE DRAINAGE AREA IS FULLY
STABILIZED.

EXCAVATE BIORETENTION AREA TG PROPOSED INVERT DEPTH AND MANUALLY
SCARIFY THE EXISTING SOIL SURFACES. DG NOT COMPACT IN-SITU SOILS.
HEAVY EQUIPMENT SHALL NOT BE USED WITHIN THE BIORETENTION BASIN.
ALL EQUIPMENT SHALL BE KEPT OUT OF THE EXCAVATED AREA TO THE
MAXIMUM EXTENT POSSIBLE.

IF USING AN UNDERDRAIN AND/OR A GRAVEL STORAGE BED, PLACE FILTER
FABRIC OR GRAVEL FLTER, THEN PLACE THE ROCK, AND SET THE
UNDERDRAIN ACCCRDING TO THE PLANS.

BACKFILL THE EXCAVATED AREA AS SOON AS THE SUBGRADE PREPARATION
IS COMPLETE TO AVOID ACCUMULATION OF DEBRIS. PLACE BIORETENTION
SOIL IN 12-18 INCH LIFTS WITHOUT COMPACTION. CVERFILLING WiLL BE
NECESSARY TQ ACCOUNT FOR SETTLEMENT. PRESOAK SOIL AT LEAST ONE
DAY PRIOR TO FINAL GRADING AND LANDSCAPING TO ALLOW FOR
SETTLEMENT.

AFTER ALLOWING SOIL TO SETILE, COMPLETE FINAL GRADING WTHIN 3
INCHES OF THE PROPQSED DESIGN ELEVATIONS, LEAVING SPACE FOR TOP
DRESSING OF MULCH OR MULCH/COMPOST BLEND.

SEED AND PLANT VEGETATION AS |INDICATED ON THE PLANS AND
SPECIFICATIONS,

PLACE MULCH AND HAND GRADE TO FINAL ELEVATIONS.

WATER VEGETATION REGULARLY DURING FIRST YEAR TQ ENSURE SUCCESSFUL
ESTABLISHMENT.

PLANTING SELECTION AND LAYOUT.

2. ALL LANDSCAPE PLANTINGS SHALL BE IN ACCORDANCE WITH THE
REQUIREMENTS OF CHAPTER 5 OF THE CITY OF INDIANAPOLIS GREEN
SUPPLEMENTAL DQCUMENT AND OFFICE OF SUSTAINABILITY.

3. THE MINIMUM PLANTING QUANTITIES LISTED BELOW SHALL BE SATISFIED:

+ 10 LARGE TREES

+ 20 SMALL TREES OR SHRUBS

» 60 FERNS OR GRASS—LIKE PLANTS (1-GALLON CONTAINERS)

« GROUND COVER PLANTINGS AND WHD FLOWER PLUGS — 12 INCHES ON
CENTER — TRIANGULAR SPACING (NOTE: A NATIVE GRASS/WILD FLOWER
SEED MIX CAN BE USED AS AN ALTERNATIVE TO GROUND COVER
PLANTING. SEED MIX SHALL BE FREE OF WEED SEEDS.)

4, THE PLANTING MATERIALS SHALL BE IN ACCORDANCE WITH THE TABLES
BELOW:

o TABLE 5.2.1 : LOWEST ZONE

» TABLE 5.2.2 : MIDDLE ZONE

« TABLE 5.2.3 : HIGHEST ZONE

+ RAIN GARDEN PLANTING ZONE DETAIL

Top of Bank Top of Bank
v Wv
Bottom of Rain Garden
_.__Noh,%aﬁ _ A _.osamﬁ. Zone A I%%:mw t
3 Varies 1 3
Middle B C B Middle
Zone Zone
3 k3

RAIN GARDEN PLANTING ZONE DETAIL
NOT TO SCALE

EXHIBIT 6A

RAIN GARDEN DETAILS

asters (Aster spp.)

winterberry (lex vericillata}

goldenrods {Solidago spp.)

arrowwood (Viburnum dentatum)

bergomot (Monarda fistulosa)

sweet pepperbush (Clethra alnifolia)

blue—flag iris (Iris_versicolor)

boyberry (Myrica pensylvanica)

sedges (Carex spp.)

button bush {Cephalanthus occidentalis)

ironweed (Vernonia spp.)

white ook (Quercus bicolor)

blue vervain (Verbena hastate)

elderberry (Sambucus Canadensis)

joe-pye weed (Eupatorium spp.)

bald cypress (Taxodium distichum)

swamp milkweed (Asclepios incarnata)

river_birch (Betula nigra)

switchgrass (Panicum virgotum)

sweetgum (Liquidembar styracifiua)

shrub dogwoods (Cornus spp.)

northern white cedar (Juniperus virginiana)

swamp rose (Rosa polustris)

red maple (Acer rubrum)

* Refer to the plant list for a complete listing

Middle Zone {Hydrologic zones 4-5):

This zone is slightly drier than the lowest zone, but plants should still tolerate fluctuating water levels. Some

commonly planted native species include * :
Table 5.2.2 : Middle Zone (Hydrologic zones 4-5)

black snakerpot (Cimicifug racemosa)

spicebush (Lindera benzoin)

switchgrass (Panicum virgatum)

hackberry (Celtis occidentalis)

spotted joe—pye weed (Eupatorium moculotum)

willow ock (Quercus phellos)

cutleaf coneflower (Rudbeckia lacinata)

winterberry (llex verticillata)

frosted hawthorn (Crotegus pruinosa)

slippery efm (Ulmus rubra)

ostrich fem (matteuceia struthiopteris)

blackhaw viburnum (Viburnum prunifolium)

sensitive fern (onoclea sensibilis)

Nonnyberry (Virburnum)

ironwood (Carpinus cardliniona)

witch—hazel (Hamamelis virginiana)

obedient plont (Physostegia virginiana)

steeplebush (Spiraea tomentosa)

* Refer to the plant list for a complete listing

Outer Zone (Hydrologic zones 5-6):

Generally supports plants adapted to drier conditions. Examples of commonly planted native species include * :

Table 5.2.3 : Outer Zone (Hydrologic zones 5-6)

many grasses & wildflowers

uniper (Juniperus communis)

basswood {Tilla americana)

sweet—fern (Comptonia peregring)

willow oak {Quercus olba)

eastern red cedar (Juniperus virginiana)

scarlet ogk {Quercus coccinea)

smooth serviceberry (Amelanchier |aevis)

black oak (Quercus veluting)

americon hally (llex opaca)

omerican beech (Fagus grandifolia)

sassafras (Sassafras albidum)

burr oak (Quercus macrocarpa)y**

shummard ook (Quercus shumardii)**

mapleleaf viburnum (viburnum acerifolium)

wild hydrangea (Hydrangeo arborescens)

black chokecherry {Aronia melanocarpa)

white pine (Pinus strobus)

* Refer to the plant list for @ complete listing

** Can be used in both the middle zone ond outer zone—most adaeptable oaks to constructed sites and

varioble hydrelogy.
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EXHIBIT 6B

RAIN GARDEN DETAILS

NOT TO SCALE
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