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TECHNICAL INFORMATION DATA

Development Conditions:

The proposed development for the Cornett Building is located at the 1442 Amy Lane, Franklin,
IN 46131 on Lot #6 in the Hurricane Industrial Park - Section 3. Existing ground cover is grass with soil
hydrologic groups type ‘B’ and ‘C’. The proposed development includes the construction of a 9,850 S.F.
building with asphalt pavement. Drainage will be provided by a combination of sheet flow and drainage
swales, with flow to existing culverts and road side swales. Additional construction activities include a
sanitary sewer lateral, domestic water service line, and other utility connections to building.

The drainage watershed for the site is part of an approved drainage system for Hurricane
Industrial Park, prepared by Steven B. Williams, Franklin Engineering Dated February 20, 2001. The
approved drainage report had a post-development runoff coefficient of 0.60 for the entire subdivision. The
existing detention pond located within the industrial park was designed and built to provide detention for
lot 6. The project site is located within Basin ‘A’ in the drainage basin map depicted within the
“Approved Post-Development, Detention and Storm Sewer Calculations” section of this report.

In 2011, the City of Franklin requested updated detention pond calculations when Lots #9 and
#10 were developed as lots were being developed it became apparent that the original approved
coefficient was not conservative enough for a, industrial subdivision. Therefore in new drainage
coefficient and calculations were prepared by Projects Plus, with a new runoff coefficient being
established for all existing and future post-development runoff. A coefficient of 0.70 was determined for
the overall development and a coefficient of 0.74 was determined for Lot #6, with a impervious coverage
of 85% assumed.

The calculations listed below for the proposed development project is to verify that the site is

under the allowable impervious coverage and runoff coefficient.

Lot #6 —1.11 acres

Proposed and future impervious = 0.90 acres

Grass Area = 0.21 acres

Weighted ‘C” = [(0.90 x 0.85) + (0.21 x 0.20)] / 1.11
Weighted ‘C’ =0.73 <0.74

The proposed runoff coefficient for Lot #6 is less than the weighted coefficient for future

developments included in the Projects Plus report, no additional detention is required for this project.



Water Quality Methodology:

Water Quality for the site will be achieved by routing the storm runoff to the existing detention
pond, which will provide treatment in addition to the existing vegetated swale which will provide pre-
treatment prior to release to the detention pond. The wet detention pond acts as a permanent stormwater
control structure providing both detention and treatment of contaminated stormwater runoff. The ponds

natural physical, biological and chemical processes then work to remove pollutants.

Stormwater Pollution Prevention:

The land disturbing activities will be greater than 1 acre, so a IDEM Construction Stormwater
General Permit (CSGP) submittal is required. A Stormwater Pollution Prevention Plan (SWPPP) with an
activities schedule will be submitted as part of the construction plans. Standard maintenance schedules
and details will be included. All swales and pond banks will be mulch-seeded and have an erosion control
blanket installed. All drainage easements will be mulch-seeded and the rights-of-way will be temporary

seeded. A perimeter filter fence will be installed where needed as well as at all ditch inlets.
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Return Period - Rainfall Intensity (in/hr)

Hours Minutes 2 5 10 25 50 100
0.08 5 475 6.14 6.99 8.08 8.83 969
0.17 10 3.63 4.75 5.48 6.40 7.07 7.7
0.25 15 2.97 3.92 4.55 5.34 5.94 6.53
0.5 30 1.98 264 3.09 3.65 410 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 0.44 052 0.60 0.68 0.75
12 720 0.20 0.26 0.30 0.35 0.39 0.43
24 1440 0.11 0.15 0.17 0.20 0.22 0.25

Return Period - Rainfall Depth (in)

Hours Minutes 2 5 10 25 50 100
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 2.25

1 60 1.25 1.67 1.96 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 1DD Tables for Indianapolis, IN

City of Indianapolis Appendix page AZ-2
Stormwater Specifications Manual January 2011 - FINAL
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Surface Description n
Smooth surfaces

{concrete, asphalt, gravel, or bare soil) 0.011
Fallow (no residue) 0.05
Cultivated Soils:

Residue cover </=20% 0.06
Residue cover > 20% 017
Grass:

Short grass prairie 0.15
Dense grasses 0.24
Bermuda grass 0.41
Range (natural} 0.13
Woods:

Light underbrush 0.40
Dense underbrush 0.80

TABLE 203-01: Roughness coefficients (Manning's n) for sheet flow

City of Indianapolis

Stormwater Specifications Manual

Appendix page A2-7
January 2011 - FINAL




TYPE OF SURFACE

RUNOFF COEFFICIENT ©

Non-Urban Areas

Bare earth

Steep grassed areas (slope 2:1)
Turf meadows

Forested areas

Cultivated fields

Urban Areas

All watertight roof surfaces
Pavement

Gravel

Impervious soils (heavy)
Impervious soils (with turf)

Slightly pervious soil

Slightly pervious soil (with turf)
Meoderately pervious soil
Moderately pervious soil (with turf)
Business, Commercial & Industrial
Apartments & Townhouses
Schools & Churches

Single Family Lots < 10,000 SF
Lots < 12,000 SF

Lots < 17,000 SF

Lots > ¥ acre

Park, Cemetery or Unimproved Area

0.35

0.55
0.60
0.25
0.20
0.30

0.90
0.85
0.85
0.55
0.45
0.25
0.20
0.15
0.10
0.85
0.70
0.55
0.45
0.45
0.40

0.30

TABLE 204-01: Runoff CoefficientsZ for Use in the Rational Method

City of Indianapolis

Stormwater Specifications Manual

Appendix page A2-10
January 2011 - FINAL




[Absence of an entry indleates the featuro is not a concern. The symbal

< means Jess than; > monna greater than]

i High b o
Goil name and Hydro- oo mF’DOdl'ﬂs‘ lgh water toble - Potentlal
map symbol logic | Froquency lDurat_iun Months Depth Kind Months frost
group action
Broskston: e .
B e eamanes aeneemn s cenne . B/D Frequent..... | Brief. .| Dec-May .. 0-1,0 | Apparent ....] Dec-May | High.
Croaby: i
[ 7 C Nene . .| ol o] 1.0-3.0 | Apparent.....| Jan-Apr... | High.
' Eupa:
Crosby part... C None ... 4. . 1.0-30 | Apparent.....| Jan-Apr_.__| High.
BMiami part. B None . ... (ST VRO . ¥ . X 1 — | Moderate,
Eel:
[, C Frequent .. | Brief . .| Oct-Jun_.. | 3.0-6.0 | Apparent.. | Jan-Apr. = | High
Fox: .
Foh, FeB2, " FxC2. .. .o .o B None . »6.0 | Moderate.
Genesee!
e B Frequent. . | Brief. . | Oct-Jun ... | =800 - _} Moderate,
Hennepin:
[ ] B None .o... ..o | B0 Moderate,
Maortinsville:
MgA, MgB2 B None .o e ] O .| Madlerate,
Miami:
MmA, MmB2, MmC2, B None . ... =60 .| Moderate.
! MaD2, MKE2,
Ocklay:
Och, OEB2 .. s e e B None. . ... NUN -7 Xt - | Moderate.
Rensselaer: ’
B e e e et eeaeeans BsD Nene.. .| coomd] eeeeeeven- o] B=1.0 | Apparent..___| Dec~May . | High.
Shoala:
She e [ TFrequent..... | Brief Oct—Jun ...} 1,0-3.0 | Apparent.... | Jan-Apr ... .| High,
Sleeth : .
BKesiet et [+] None | 1.0-3.0 | Apparent....| Jan-Apr.. .|High.
Sloan:
- B/D Frequent . . .| Long.. Oct—Tun 0-0.5 | Apparent... Nov—Jum ... High.
Ufhan land:
Ub;
Brookston part ... .. B/D Frequent .| Brief. ... .| Dec—May... 0-1.0 | Apparent_.__| Dec-May _ [ High,
Tua
Crosbypaet . . . C Nome oo oS b iveee| 1.0-3.0 | Apparent. ... | Jan-Apr.... . [High,
TUHA,
Foxpart.....ooeeee. B NONE v fre e e SE0 | e e Maderate.
Luic,
Foxpart ... ......... B None. | et _ 0.0 ST [P Maderate.
1 Uu
demsea parto B Frequent.. .| Brief. . _| Qct-Jun .. § =40 - § - .| Moderate.
1UmB
Mliami part._.. ... B NOTE v oo mmecrmemes [ ettt 6.0 - — .| Moderate.
TUmGs '
Miamipart,.... ... B Nong.—...— .. L o 600 | .| Moderate,
1
Westland part_.......... . B/D Frequent _..| Brief........| Dee-Muy......] 0-1.0 | Apparent—...} Dec=May ..... .| High.
Westland: ,
. R | B/D (Froguonk Brief........| Dee-May.....] 0=1.0 |Apparent. . |Dee-May . |High.
Whitaker: }'h .
Wh c one_. - v 1.0-8.0 Apparent___|Jan-Apr....... High.

' This mapping unlt is made up of two or more dominan
behavior of the whele mapping unit.

t kinds of aoll, Sea mapping

unit descyiption for the compoaition and

TABLE 205-01: Scil and Water Features for Marion County, Indiana
(SOURCE: NRCS, Soail Survey of Marion county, Indiana, 1991)

City of Indianapolis

Stormwater Specifications Manual

Appendix page A2-11
January 2011 - FINAL




Cover Description Curve Numbers for Hydrologic Soil

Groups
Cover Type and Average Percent2 A B C D
Hydrologic Condition Impervious Area
Fully developed urban areas (vegetation established)
Oper21 space {lawns, parks, golf courses, cemeteries,
etc.) 68 | 79 | 86 | 89
Poor condition {grass cover < 50%) 49 | 69 | 79 | 84
Fair condition (grass cover 50% to 75%) 30 | 61 | 74 | 80

Good condition (grass cover > 75%)

Impervious Areas:
Paved parking lots, roofs, driveways, etc. g8 | 98 | 98 | 98
{excluding right-of-way)

Streets and Roads:

Paved; curbs and storm drains (excluding right-of- 98 | 98 | 98 | 98
way) 83 | 89 | 92 | 93
Paved; open ditches (including right-of-way) 76 | 85 | 89 | 91
Gravel {including right-of-way) 72 | 82 | 87 | 89

Dirt (including right-of-way)
Urban Districts:

Commercial and Business 85 89 |1 92 | 94 | 95
Industrial 72 81|88 | 91 93
Residential Districts by Average Lot Size:
0.125 acre or less {townhouses) 65 77 | 85 | 90 | 92
0.25 acre 38 61 | 75 | 83 | 87
0.33 acre 30 57 | 72| 81 | 86
0.50 acre 25 54 | 70 | 80 § 85
1.00 acre 20 51 | 68 | 79 | 84
2.00 acre 12 46 | 65 | 77 | 82
Developing Urban Areas
Newly graded areas (pervious area only, no 77 | 86 | 91 | 94
vegetation)

Idle lands (CN's are determined using cover types similar to those in Table 205-04).
1

Average runoff condition, and 1, = 0.2S

The average percent impervious area shown was used to develop the composite CNs. Other
assumptions are as follows: Impervious areas are directly connected to the drainage system,
impervious areas have a CN of 98, and pervious areas are considered equivalent fo open
space in good hydrologic condition. If the impervious area is not connected, the NRCS
method has an adjustment to reduce the effect.

CNs shown are equivalent to those of pasture. Compuosite CNs may be computed for other
combinations of open space cover type.

2

TABLE 205-02: Runoff Curve Numbers for Urban Areas
(SOURCE: 210-VI-TR-55, Second Ed., June 1986)

City of Indianapolis Appendix page A2-12
Stormwater Specifications Manual January 2011 - FINAL




Cover Description Curve Numbers for Hydrologic Soil Groups
Cover Type and
Hydrologic Cendition A B c D

Cu]tivgted Land (Rpw Crops) 72 81 88 91

With conservation treatment 62 71 78 81

Without conservation treatment
ek o Range L o o omm

Good condition 39 61 74 80
Meadow

Good condition 30 58 [ 8
Wood or Forest Land

Thin stand, poor cover, no 45 66 77 83
mulch 25 55 70 77

Good cover

TABLE 205-03: Runoff Curve Numbers for Undeveloped Areas
(SOURCE: 210-VI-TR-55, Second Ed., June 1986)

Cover Description Curve Numbers for
Hydrologic Soil Groups
Cover Type and Hydrolegic Condition A B C D
Pasture, grassland or range with continuous forage for
grazing.
Poor 68 79 86 89
Fair 49 69 79 84
Good 39 61 74 80
Meadow with continuous grass, protected from grazing
and generally mowed for hay. 30 58 71 78

Brush/brush-weed-grass mixture with brush being the
major element.

Poor 48 67 77 83
Fair 35 556 70 77
Good 30 48 65 73
Woods and grass combination (orchard or tree farm).
Pcor 57 73 82 88
Fair 43 65 76 82
Good 32 58 72 79
Woods
Poor 45 66 77 83
Fair 3 60 73 79
Good 30 55 70 77
Farmsteads 59 74 82 86

TABLE 205-04: Runoff Curve Numbers for Agricultural Lands
(SOURCE: 210-VI-TR-55, Second Ed., June 1986)

City of Indianapolis Appendix page A2-13
Stormwater Specifications Manual January 2011 - FINAL




Approved Post-Development, Detention and
Storm Sewer Calculations

Prepared by Steven B. Williams, Franklin Fngineering
for the
Hurricane Industrial Park
Dated February 20, 2001




9) C A
DRAINAGE REPORT
ISED: TOBER 2
BeN: z-20-0)

Onsite A =24 Acres
C = .4 cropland D = 1200’ H=12' S=1%
T = 30 min.
Io=3.1
Q,=24(4)3.1=30cfs

F nditi

Onsite A = 24 Acres
C=.6(estimated) D=1500" C=.3 S=1%
T =40 min."
Lgg=3.9

3.9 (.6) (24) =56 cfs
Required Storage = 26 cfs

Area to Pond = 81 Acres (offsite) & 18.3 Acres (onsite) = 99.3 acres
BlAcres@C=.4 CA= 324

183 Acress@C=.6 CA= 110

TOTAL CA= 434

D =4500' cC=23 S=.5%

Te =77 min.

I,=1.87 Ligo=2.72

Qo0 to Pond =2.72 (43.4) = 118 cfs

Use 24" RCP @ .3% restrictive outlet pipe

@ HW/D = 3.375 Qcap 36.5 cfs

Peak Storage Required = 8 acre/feet

Storage Provided in pond and ditches = 8§ acre/feet
Flow Stored at Peak = 80 cfs

Area to 36" east-west pipe under road = 82 acres
Tsaces@C=.4 CA= 30

7Acres@C=.6 CA= _42

TOTAL CA= 34.2

Q=342 (1.87)=63.9 cfs

Qcap 36" = 63.6 cfs

Qcap 54" RCP = 120 cfs

Flow to 54" =633 +38.1+5+5=1114cfs
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o o AR ) '519 :
Project___ED%q; \\MjﬁéuCAhﬁzléigtention Facility Design Return Period f,yrs.
S BEu

Watershed Area {gbC)
Time of Coucéntfaﬁldm tuﬁdébeloped waktershed) /7 E minuktes

L B87

'Dgsigner .+ Rélease Rate Return Period _){j YIS,

acres

inches/hr

Rainfall Intensity (iU)

Undeveloped Runoff Coefficient (CU).

O.4

Undeveloped Runaff " R¥te (0= CUiUAUf | 2 S cfs
Developed Runcoff Cogff;cient (CD) O . (p
Storm Rainfall Infiow Outflow Storage Requi?md
Duration Intensity Rate Rate Rate Storage
"td 1 I(t,) 0
- (CDidAD) (cUiUAU) Lltg)-0 . [I(td)—o];g
Ahxs) (inches/hr) {cfs) {cfs) (cfs) (acre-fr)
CA= 43 4 %8.)
0.17 AY
0.25 \
0.33 ' \
0.42
0,50 4450 199.% |97 2 e .5
0.67 : L
0.83 /
1.00 %.00 | 0,2 / 9z./ 7.t
1.25 /
1,50 /
1.75 l
2.00. 7.50 G & 48.7 5.0 = | P,
.2.25 |
..2.50
2.75. \ - )
3.00 .50 | ;3. ) 27 0 (.7
3.25 ' " \ ’
460 .30 56.4 ‘ 1%.2 G.o

Figure 6.2

Computaticn Sheet Ffor Detention Storage

' Calculations Using the Rational Methed




Liypav rage |
QUTLET STRUCTURE REEQRT
RECORD NUMBER : 1
TYPE ¢ CIRCULAR CONCRETE #/ square edge w/ headwall
DESCRIPTION + B4"RCP

[RATING CURYE LINIT]

Hinimun Blevabion....cocvrvverirerncrrines - 129,60 (ft
Naginum Blevation........coivrivvriernnnss = 715,00 (£t
Rievation Increment............. reariens = 0.16 (€t}

(QUTLET STRUCTURE INFORMATION]

Circular Radius.......coovveiins [P . 2.25000 (ft]

Culvert Invert Blevabion.........coeevenes = 12%.59999 (£t}

E 0 1] - = 0,90000

Kanning's H-value..ovveevrreernrinninenis, = 0.01300

Orifice Coefficient...vvvirivinresrinnnnes = 0.60000

TALlHAE BT et v e e er e = 110.299%9 (€t

NUBBET BATTElE. .. vrvrvereinnrrrresnenees = 13
{UNSUBHERGED EQUATIOH]

H/Diam = He/Diam + K *(Q/AtDIan"0.5)}"H - 0.52572

Coafficiont K.vvvvvivricnrriorierinnienens = 0.00940

corfficient Ho'uvrrn v or i rnerrnrnenens = 2.00000
{SUBMERGED EQUATION]

H/Diam = ct[Qf (A2Dian™0.5))"2 + ¥ - 0,5¢5"2

Coafficiamt Covvvivr v ireranrarees = 0.03980

W0 % 13 1) L S, = 0.67000
[DEFINITIONS]

¥ = Headwater depth above inlst control section imvert, [ft)

Dian = Inerier height of celvert harrel, (ft]

He = Specific head at critical depth {de + ¥e“2/2q), [ft]

Q = Discharqe, {cuft/s)

& = Ftll cross sectional area of culvert barrel, (saft]

§ = Culvert barrel slope, [ft/ft})




QUTLET STRUCTURL REFORT

RECORD KUMBER : 1
TYPE i CIRCULAR CONCRETE g{ square edqe W/ headwall

DESCRIPTION  : B4"RCE

{culvert Weir Discharge Yalue vs. Stagel
{the elevatien increment iz 1.0}

STAGE ELEVATEQH FLOY
{ft) {cfs)

3.08 132.69 21,20
4,00 180 61,64

5.00 134,60 104.74




QUTLET STRUCTURE REPORT

RECORD NUXBER : 2 .
TYPE + CIRCULAR CONCRETE W/ square edqe”w/ headwall
DESCRIPTION  : 24"RCP

[culvert Weir Discharge Value vs. Staqe]
(the elevation increment iz 1.0]

STAGE ELEVATION FLOK
{ft] {efs)
1.40 732,125 0.45
2.00 133,25 11.93
3.00 134,25 30,07
{.00 735.3% 25.10
5,00 136.2% 19,14
6.00 i T.% .00
7.00 738.2% 37.47
1.4 1%4.50 3¢,




o Ligfay Page |

QUTLET STRUCTURE REPORT
RECORD NUNBER : 2
TYPE « CIRCULAR COHCRETE w/ square edae w/ headwall
DESCRIPTION + 14"RCP
[EATING CURVE LINIT}

Hininua El1evation...vveeresrorsiioricnenes

= 111.258 (ft)

Maximul Blevatioh......vvovnvnrernnniceass = 718,50 (£t}

Elovation I0CEeREDt. . vvvevrvervrerinnss = 0.10 (ft)
[OUTLET STRUCTURE [HRORMATION)

Circular Radius........... e e T 1.00000 (£t)

culvert Invert Blevation.................. = T31,25000 (£t

] T P = 0,00300

Nanning's H-¥alle...ooeiievrverrnvronnines = 0.01300

Orifice Coefficient....vcivvimvversenrnens = 9.60000

ST L 17 SO, = 731,13000 (fx)

Hukber barrela......vierervnisiidinnaensve = 1
[UKSUBMERGED EQUATION]

B/Diam = He/Diam + K *[Q/A%Dian"0.5))"f - 0.5%3"2

Coaffielont Koovrerierinreercraorionennens = 0.00980

corfficient Nuvrvvrirerivrrenrionrrnrsnnins = 2.00000
[SUBMERGED EQUATICN]

H/piam = c*(0/(A%Diamn"0.511"2 ¢ ¥ - 0.528"2 :

Coaffieiant C.vvevevenerervesnareiararnnns z ¢.03%80

Coeffietent Toirurrervsrnivearinrsnasaoes = 0.67000
{DEFINITIONS]

H = Headwater depth above inlet comtrol section imvert, (£t]

Diaa = Inerior height of culvert harrel, (ft]

He = Specific head at critical depth (de + v¢™2/2q], (£t}

¢ = Discharqe, (cuft/s

A = Full eross sectiomal area of culvert barrel, {saft}

§ = Culvert barrel slope, (ft/ft)




o Li4foy rage I
QUTLET STRUCTURE R3PORT

RECORD HUNBER : 3

TYPE + CIRCULAR CONCRETE w/ square edqe w/ headwall

DESCRIPTION @ Jo'RCF~

[RATING CURVE LINIT]

Ninimum Elevation.........covvevers S = 729,80 (ft)
HAaXTImUE BLEVatIaN. . vrrernnnvrensernennss = 135,00 (ft)
Elavation 1NCreRent, ovvuerevrvrrinvanninss = 0.10 [ft)

(QUTLET STRUCTURE [KFORNATION]

Cireular Radius...ovvmvsovenrinrcerreneasr== 0 o 150000 {ft)
Cculvert Invert Elevation.................. = 129.79939 (£t
Slope.. .o e = 0.00500
Banning's H-value. ... civrviinieiirnrnnes = T h.01300
orifice Coefficient.....cvvvivrvevevrnness = ¢.60000
Tailwater............ [, = 129.59993 (fe}
Numher BAarrels. .. vrvvrvvsreavrvernarrnnss = 1

(UNSUBMERGED EQUATION]

H/Biax = He/Diaw + K (Q/A*Dian"0.5})"N - 0.525°2

CoREEICIBNE Kuuvruvrienerarnerernreaenns = 0.089%0

coefEicient Morourirrnoirrorrierereanarias = 2.00000
(SUBMERGED EQUATION]

B/Dian = ct{Q/{AsDian"0.5))"% + ¥ - (,5%5"2

Coefficient ¢.vvvuviivvvnr i e = 0.03940

Coefficient ¥uuvurverivrrnrerenvnnsnenerse T = B.67000
(DRFINITIONS]

H = Headwater depth above inlet comtrol section imvert, {ft)

Dian = Inerier height of culvert barrel, {ft)

He = Specific head at critical depth (de + Ye“2/2a}, (ft)

Q = Discharqe, lcutt/s)”

A = mll cross sectiomal area of culvert barrel, {sqft)

§ = Culyert barrel slope, (ft/ft]

1




QUTLRT STRUCTURE REPORT

RECORD NUNBER )
TYPE + CIRCULAR CONCRETZ w/ square edqe w/ headwall
DESCRIPTION ¢ J6'RCE s s

[Culvert Weir Discharqe Yalue vs. Stage}
{the elevation imerement ig 1.0}

STAGE ELEVATION FLOY
(ft} {efs)

3.00 731,40 12.1m
1.0 133.%0 3.4
4.00 733.80 50.09
5.00 734.80 61.3%




RAINFALL INTENSITY VALUC.L

Indianapolis, Indiana

Duration 2 5 10 25 50 100
(Minutes)  Year Year Year Year Year Year
5 4.50 5.50 6.30 7.30 .8.00 8.50

6 4.30 5.30 600  7.00 7.70 8.20

7 4.10 5.10 5.75 6.75 7.40 7.90

8 3.90 4,90 5.50 650  7.10 7:60

9 3.70 470 5.25 6.25 6.80 7.30

10 350  4.50 5.00 6.00 6.50 7.00
15 2.90 3.70 4.40 5.10 5.60 6.10
20 2.50 3.30 3.80 4.50 5.00 5.50
25 2.5 2.95 3.45 405 450 5.00
30 2.00 2.60 3.10 3.60 4.00 4.50
40 1.65 2.25 2.60 3.10 3.50 3.90
50 1.45 2.00 2.30 2.75 3.10 3.40
60 1.25 1.75 2.10 2.50 2.70 3.00
120 078 110 1.30 1.60 1.70 2.00
180 0.58 0.80 1.00 1.20 1.30 1.50
240 0.47 0.65 0.80 0.95 1.10 1.30

For Additional Values See Referenced Publications

Values taken from graph prepared by U.S. Department of Commerce
Weather Bureau based on recorded rainfalls from 1903 to 1951
See Technical Paper No. 25, FPage 14, or Indiana State Highway

Commission Hydraulic Design of Drainage Culverts, Page 35
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192 CONCRETE PIPE DESIGN MANUAL

FIGUHE 5 FIGURE &

FLOW FOR HORI
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Additional Detention Pond Calculations

Prepared by Projects Plus
for the
Hurricane Industrial Park - Lots 9 & 10
Dated April 11, 2011




Hurricane Industrial

Storm Sewer Calculations

4ull

Ac. % "c"
LOT#1 “"C" Factor = Lawn Q.32 13% 0.132 X 0156 = 0.02
Asphalt 1.56 64%  0.645 X .85 = 0.55
Roof 0.54 22% 0.223 X 0.80 = 0.20
Area = Culivated Field 0.00 0% 0000 x 030 = 0.00
2.42 Acres Weighted 'C' 0.77
LOT #2 "C" Factor = Lawn 0.54 23% 0234 x 0.15 = 0.04
Asphalt 1.23 53% 0.532 X Q.85 = 0.45
Roof 0.54 23% 0.234 X 0.80 = 0.21
Area = Culivated Field 0.00 0% 0.000 x 0.30 = Q.00
2.31 Acres Weighted 'C'  0.70
LOT #15 "C" Factor = Lawn 0.50 43% 0.435. x 0.156 = 0.07
Asphalt 0.46 40%  0.400 X 0.85 = 0.34
Roof 0.19 17%  0.165 X 090 = 0.15 ﬂ'%”t\
Area = Culivated Field 0.00 0% 0.000 x 0.30 = 0.00 Lbfﬁ
1.15 Acres Weighted 'C'  0.56
LOT #16 "C" Factor = Lawn 0.56 49%  0.487 X .15 = 0.07
Asphalt 0.43 37% 0374 X 0.85 = 0.32
Roof 0.16 14% 0138 «x 090 = 013
Area = Culivated Field 0.00 0% 0.000 x 030 = 0.00
1.15 Acres Weighted 'C'  0.52
Lot #3,6-8 "C" Factor = Lawn 1.37 15% 0150 «x 0.15 = 0.02 P RO S E D
11-12,17 Asphalt 774 85% 0850 x 085 = o7z LOT#
Roof 0.00 0% 0.000 x 090 = 0.00 DEVE OPMENT
Area = Culivated Field 0.00 0% 0.000 «x 0.30 = 0.00
9.11 Acres Weighted 'C'  0.74 W
(ool
Lots # 13-16 "C" Factor = Lawn 1.24 25% 0.250 X 0.15 = 0.04
Asphalt 372 75%  0.750 X 0.85 = 0.64
Roof 0.00 0% 0.000 x 0.890 = Q.00
Area = Culivated Field 0.00 0% 0.000 x 0.30 = 0.00
4.96 Acres Weighted 'C'  0.68
Lots # 9-10 "C" Factor = Lawn 0.74 29% 0290 X 0.15 = 0.04
Asphalt 131 51% 0514 x 085 = 0.44 MM
Roof 0.50 20% 0.196 X 080 = 0.18 w,'
Area = Culivated Field 0.00 0% 0000 x 030 = 0.00
2.55 Acres Weighted 'C'  0.66
Lawn 527 22% 0228 x 015 = 0.03
Asphalt 1645 70% 069 x 085 = 0.59
Roof 193 8% 0082 x 090-= 0.07
Culivated Field 0.00 0% 0000 x 030 = 0.00
Weighted 'C' 0.70 € AW 'é

ol TeyorneNT



PROPOSED

LOT #6 DEVELOPMENT


Hydrograph Summary Report

Hyd. | Hydrograph| Peak Time Timeto | Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s} elevation storage description
{origin) {cfs) {min) {min) (cuft) {ft) (cuft)

1 Rational 53.30 1 40 127,912 B BT B Offsite - Frnk Eng

2 Rational 24.94 1 24 35,909 B I Onsite - Frk Eng

3 Combine 61.61 1 40 163,821 1,2 | e[ e Total to Pond

4 Reservair 23.13 1 63 163,476 3 734.48 111,407 Thru Pond

7 Rational 53.30 1 40 127,912 e N T Ofisite - Fmk Eng

8 Rational 29.09 1 24 41,894 e B Onsite - revised Proj +

9 Combine 62.89 1 40 169,806 7.8 | e e Total o Pond

10 Reservoir 23.81 1 62 169,459 9 734.58 114,967 Thru Pond

10009post-dra.gpw Return Period: 2 Year Monday, Apr 11 2011, 12:10 PM

Hydraflow Hydrographs by Intelisclve




Hydrograph Summary Report

Hyd. | Hydrograph| Peak Time Timeto | Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
{origin) {cfs) (min) {min} (cuft} (ft) (cuft)

1 Rational 83.45 1 40 200,284 R I Offsite - Frnk Eng

2 Rational 38.76 1 24 55,816 R I Onsite - Frnk Eng

3 Combine 96.37 1 40 256,100 1,2 | e e Total to Pond

4 Reservoir 30.60 1 65 255,737 3 736.09 176,734 Thru Pond

7 Rational 83.45 1 40 200,284 e Offsite - Frnk Eng

8 Rational 45.22 1 24 65,119 N T Onsite - revised Proj +

e Combing 98.53 1 40 265,403 - T e Total to Pond

10 Reservoir 31.16 1 65 265,039 a 736.24 183,416 Thru Pond

10009post-dra.gpw Return Period: 10 Year Monday, Apr 11 2011, 12:10 PM

Hydraflow Hydrographs by Intelisolve




Hydrograph Summary Report

Hyd. | Hydrograph| Peak Time Timeto | Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hydi(s) elevation storage description
{origin) {(cfs) {min) {min) {cuft) (ft) (cuft)

1 Rational 122.09 1 40 293,027 - e Bt Offsite - Frnk Eng

2 Rational £6.20 1 24 80,922 ---- N Onsite - Frnk Eng

3 Combine 140.83 1 40 373,949 1,2 | e e Total to Pond

4 Reservoir 37.34 1 68 373,565 3 738.09 269,751 Thru Pand

7 Rational 122.09 1 40 203,027 e N Offsite - Frnk Eng

8 Rational 65.56 1 24 94,409 — | e Onsite - revised Proj +

9 Combine 143.95 1 40 387,436 T e Total to Pond

10 Reservoir 37.97 1 68 387,051 9 738.30 280,267 Thru Pond

10009post-dra.gpw

Return Period: 100 Year

Monday, Apr 11 2011, 12:10 PM

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Hydrograph Report

Myl Hytrographs. by Inialisolve handay, Apr 11 2014, 1212 PM
Hyd. Ne. 1
Ollsile - Frnk Eng
Hydragraph type = Ralional Peak discharge = 122.09cls
Slorm frequancy = 100 yrs Time inlerval =1 mn
Drainage area =810ac Runoif cosll. =04
Intensity = 3.768 Ivhr Te by User = 40 min
I0F Gurve = MARION.IDF Asc/Rec limb lact = 11
Hyerograph Valurme = 273,027 cul

Hydrograph Dlscharge Table [Posmmbmn it o)
Time — Qulilow Time = Qulitow
(hra cts) (hrs els}

0.33 41.05 .50 79.96

035 .10 052 76.31

037 67.15 081 73.28

0.38 70.20 085  70.20

D.40 73.26 0.97 67.15

042 7631 050 6410

043 79.36

0.45 aza1

047 85.47 \End

0.48 28.52

050 91.57

052 94.52

0.53 97.68

0.55 100.73

0.57 103.78

0.58 106.83

0.60 109.89

0.82 112

0.63 11589

0.65 119.04

0.67 122009 <<

088 1194

070 11599

072 1254

073 10989

075 106.83

077 102,78

0.78 100.73

0.80 97.68

Q.82 94.62

0.83 a1.57

0.85 88.52

087 85.47

0.8 a4
Hydrograph Report
Hydr afiow Hydrographs by il eisohe Morday, Apr 112071, 1216 Pl
Hyd. No. 3
Total o Pand
Hydrograph typa = Gombine Peak discharge = 140.83 cls
Slorm Iraquency = 100yrs Time Injerval =1 min
Inllow hyds =12

Hydrograph Discharge Table

Time
(hre)

0.40
0.42
043
0.45
0.47
0.48
0.50
0.52
0.53
0.55
057
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70

. End

Hyd. 1+
(cfs)

7326
7631
7938
B2.41
B5.47
68.52
8157
04,62
97.68
10¢.73
10378
106.83
10229
[RFA-L]
589
1904
12209 <2
Haod
1529

Hyd.2=
{cls)

Hydrograph Yolume = 373,948 |
{Piiod vakoeq ma B B2}

Oulllow

(ets)

129,45

Hydraftow Hydrographa by Wtefisohve Menday, Agr 11 2007, 1213 PM
Hyd. No. 2

Onsile - Frnk Eng

Hydragraph type = ARallonal Peak discharge = 56.20cls

Storm lrequency o 100 yrs Time Interval =1 min

Drainage area = 183ac RunaH cosil. =06

Intensily = 5.118 lvhr Tc by User = 24 min

IDF Curve = MARION.IDF Asc/Rec llmb fact = 141

Hydrenp 3ph Welurma = 80,972 cult
(At v 2+ 376 1

Hydrograph Discharge Table
Time ~ Quilfow

{hrs els)
o020 20.10
Q22 J0.44
0.23 3278
0.25 .12
o.27 97.46
0.28 19.81
.30 8215
0.32 44.49
[P 46,83
035 49.17
.37 51.51
0.38 53.85
0.40 56.20 <<
G.42 5385
0.43 5151
045 49.17
o047 46.83
0.48 44.49
.50 42.15
52 J9.81
53 3746
0.55 2512
.67 278
a.58 3044

Hydrograph Report

Hydefiow Hydrogr aphs by knlsisala Moy, Agr 11 2011, 1217 PM
Hyd. No. 4

Thru Pond

Hydrograph type = HAaservoir Peak discharge = 37.3dcls

Slorm [requency = 100 yrs Time inlerval =1 min

Inflaw hyd. No. =3 Reservolrname = Delention Pond

Max. Elavalicn = 738.09 It Max, Slorage = 269,751 cull

Sporage Indieanon meshod Lasd. Chrtiow hrydrograph volume = 373,565 cuft
Hydrograph Discharge Table (Pt ze E% o)
Time inilow  Elevallon CivA CivB Chv& CivD WrA WrB WrC WrD Exfil  Quifiow
{hrs) ¢ls 1] L] cle cls cls cfn cle als cls cfs cfa
.85 8a.52 737.55 35.63
¢87 8547 73781 35.83
088 8241 731.67 36.02
.20 73.36 73773 36.20
0.2 %3 77.70 3837
093 7a8 737.63 36.52
095  70.20 73767 36.66
087 6215 737.91 36.70
g8 B0 737.95 38.89
1.00 81.05 732.98 36.99
102 5109 738.01 37.08
1.03 54.94 738.04 37.15
1.05 51.89 738.05 ar.zl
1.07 48.84 738.07 37.26
108 45.79 738.08 3730
110 4273 738.09 97.32
112 3968 73809 37.34
113 3563 738.09 <z 37.34 <
1.15 a3.58 730.09 a3
117 3052 732.09 2731
118 2747 738.08 3728
120 2442 738.06 3724
1.22 21.97 736,04 719
1.23 18,31 738.02 a7.12
1.25 1526 738.00 37.05
1.27 =221 737.97 3895
128 416 737.94 15.85
130 6.10 737.90 J6.74
192 305 737.86 35.61
1.3 0.00 737.02 36.40
135 0.00 7AL7Y 36.33
197 000 737.73 38.19
1.30 0.00 737.68 36.05
140 0.00 737.63 35.90
142 0.00 737.59 35.76
143 000 73754 as.81
145 000 797.50 35.47

g




Hydrograph Report

Fyclarionw Hydrogeaphe by frusisaes

Marday, A 1 2011, 12:14 PW

Hydrograph Report

Hydsaory Hydiographn by infefsolve
Hyd. No. 8
Onsite - revised Pro] +

Hydrograph fypa
Slorm Iraquency
Drainage area
Intensily

IDF Guive

Hyd. No. 7

Offsite - Frnk Eng

Hydrograph lype = Ratlonel Peak discharge = 122.09 cis
Storm Irequency = 100 yrs Time Inlerval =1 min
Drainage area = 81.0ac Runolt coell, =04
Inlenslty = 3.768 invhr T by User = 40 min
IDF Gurve = MARION.IDF Asc/Aac Imb fact = 141

Hydrograph Voums = 52,027 ol
[PAuad vt - S O

Hydrograph Discharge Tabla
Time = Quiflow Time — Quitiow

= Halional

100 yrs

18.3 8¢
5.118 Invhr
MARION.IDF

Mondgy, Apr 112011, IZISFM

Pgak discharge - 65.56¢ls
Time Interval =1 min
Runolt coaH. =07

T¢ by User = 24 min

Asc/Reclimb lacl = i1

Hydrograph Discharge Table
Time — Quthiow

Hydrogragh VoAme = 34,409 cuh
(Pt it e STEAND)

{hra cis) thrs cle)
0.33 61.05 0.9¢ 79.36
0.35 B4.10 0.92 B3
0.37 87.15 0.93 73268
0.38 70.20 0.95 7020
0.40 73.25 0.97 B7.15
042 7631 0.9a 64.10
0.43 79.36
0.45 az.d1
0.47 as.47 End
0.48 84.52
0.50¢ 91.57
0.52 94.62
0.5 97.68
0.55 100.73
057 103.78
0.58 106.83
0.60 149.89
Q.62 11284
0.83 11599
0.65 119.04
0.6/ 12200 <<
.68 119.04
0.7C 11599
072 112.94
%7 109.83
0.75 106.83
0.77 103.78
072 10073
0.80 97.68
0.82 94.62
0.83 al.57
085 08.52
0.87 85.47
0.88 82.41

Hydrograph Report

(hrs cls)
020 a2z
0.22 3551
023 3.4
0.25 4098
027 4.7
0.28 4644
030 2917
032 5140
0.3 54.64
035 LTS
037 50.10
0.38 62.63
0.40 65.56 <<
042 6283
0.43 60,10
0.45 57.37
0.47 54.84
048 51.50
0.50 4917
052 48.44
0.5 2.1
0.55 40.98
.57 a8.24
.58 35.51
050 32.78
Ermd

Hydrograph Report

Hycrafion Hycrographs by oo

Hyd. No. 9

Total to Pond

Hydrograph ype = Combine
Starm requency = 100 yrs
Inllow hyds. = 7,8

Peak discharge
Time interval

Menday, Agr [1 2081, 12:16 PM

14395 cls
1 min

Hydragraph Discharge Table

Time Hyd, 7 +
(hm=) (cfa)
0.38 7020
0.40 73.26
0.42 e
0.4 7906
045 6241
0.47 B5.47
0.48 88,52
0.50 9157
0.52 94.62
0.53 9768
0.55 106.73
057 163.78
0.59 108.83
0.60 102.29
062 284
0.63 11559
0.65 HO.04
0.67 12209 <2
068 11904
@70 H539
Erd

Hyd. 8=
(ets)

62.83
65.58 <<
62.83
60.10
57.97
.64
51.80
4947
46.44
43.71
40.98
38.24
355
32.78
30.05
2732
24,59
21.85
19.12
16.29
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Pond Report

Hydraflow Hydrographs by Intelisolve

Pond No. 1 - Detention Pond
Pond Data
Pond storage is based on known contour areas. Average end area method used.

Monday, Apr 11 2011, 12:11 PM

Stage / Storage Table
Stage (ft) Elevatlon {ft} Contour area (sqft) Incr. Storage {cuft) Total storage {cuft}
0.00 731.00 26,323 0 0
1.00 732.00 29,098 27,711 27,71
2.00 733.00 32,500 30,799 58,510
3.00 734.00 36,500 34,500 93,010
4.00 735.00 39,500 38,000 131,010
5.00 736.00 43,500 41,500 172,510
6.00 737.00 46,000 44,750 217,260
7.00 738.00 49,500 47,750 265,010
7.50 738.50 51,000 25,125 290,135
Culvert / Orifice Structures Weir Structures
[A] (B] [C] [D] [A] [B] [C] (D]
Rise (in) = 24.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span {in) = 24.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 0.00 0.00 0.00 0.00
InvertEL (fty = 731.00 0.00 0.00 0.00 Weir Type = - -
Length (ft) = 30.00 0.00 0.00 0.00 Muiti-Stage = No No - No No
Slope (%) = 0.30 0.00 0.00 0.00
N-Value = 013 000 000 .000
Orif. Caeff. = 0.60 0.00 0.00 0.00
Multi-Stage = nfa No No No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft
Note: Culvert/Crifice outllows have been analyzed under inlet and oullet control.
Stage / Storage / Discharge Table
Stage Storage  Elevation CivA CivB CivC CivD WrA wrB WrC Wr D Exfil Total
ft cuft ft cis cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 731.00 0.00 - - - -- -- - - 0.00
1.00 27,711 732.00 2.77 - --- - - - - == - 2.77
2.00 58,510 733.00 553 - --- - - - - --- -— 5.53
3.00 83,010 734.00 19.25 - --- - - --- - - - 19.25
4.00 131,010 735.00 26.20 = --- - - --- - - — 26.20
5.00 172,510 736.00 30.25 - --- - - - - - - 30.25
6.00 217,260 737.00 33.82 - -- - -- 33.82
7.00 265,010 738.00 37.05 - --- - - --- - - - 37.05
7.50 200,135 738.50 38.56 - - -- - 38.56
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