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TECHNICAL INFORMATION DATA

Summary of Pre-Developed Drainage Conditions:

The project, “Commerce Business Park” is located at 1424 Commerce Parkway, in the City of
Franklin, Johnson County, Indiana. The site is located within the ‘C’ soil classifications per the Soil
Survey Maps for Johnson County. The undeveloped site was planted in comprised of row crops and used
for agriculture purposes. Building #1 was constructed in 2013. Building #2 was constructed in 2018.

Onsite Pre-Basin ‘1’ drains to the south to an existing swale along Arvin Road. The swale then

drains east to an existing 36” RCP under Commerce Parkway. The drainage runoff ultimately releases to

Hurricane Creek. A summary of the drainage release runoff:

Onsite Pre-Basin ‘1’
A =5.72 acres CN =78 T/C=27.4 min.
Qio=1.11 cfs, Q10 =3.51 cfs, Q00 = 7.98 cfs

Allowable Release Rates:

The allowable runoff release rates per Section 6.19 of the Subdivision Control Ordinance of the

City of Franklin are as follows:
e The peak discharge from the 100-yr. post-developed storm event shall not exceed the
peak discharge from the 10-yr. pre-developed storm event.
e The peak discharge from the 10-yr. post-developed storm event shall not exceed the peak
discharge from the 2-yr. pre-developed storm event.
The allowable post-developed release rates for the site were calculated per the above

requirements and a summary of the release rates are as follows:

QIO =1.11 CfS, Q100 =3.51 cfs




Summary of Post-Developed Drainage Conditions:

The proposed site improvements for the “Commerce Business Park™ will consist of two 24,000
sq. ft. buildings, including asphalt parking, concrete aprons, concrete curbs and sidewalks. Additional
improvements consist of the installation of public and private utilities. The runoff from the site will be
routed through a proposed dry detention pond with the outlet controlled by a pond control box, which will
outlet to the existing 36” RCP pipe under Commerce Parkway. The drainage design for the site is
designed to meet the General Drainage Standards, Chapter 6.19 of the City of Franklin Subdivision

Control Ordinance. A summary of the drainage runoff and the dry detention pond are as followed:

Onsite Post-Basin ‘1°:

A =5.72 acres CN =289 T/C=25.4 min.
Q2 =3.56 cfs, Q19 =8.14 cfs, Q190 = 15.00 cfs
Detention:

N.P. =735.00, T.O.B. =740.00, Storage = 77,458 Cu. Ft.
100-yr elev. = 737.86

Outflow:

Q,=0.72 cfs, Q19 =0.91 cfs, Q90 = 3.35 cfs

The “Commerce Business Park — Building #2 Expansion” has a 5,000 sq. ft. building expansion
to the main 15,000 sq. ft. building and the site construction will include asphalt parking, and concrete

apron. See the Post-Developed Watershed Map in Section VI of this report.

Water Quality:

The dry detention pond and pond control box are designed to meet the City of Franklin
Subdivision Control Ordinance, Section 6.19, for water quality design. The water quality detention pond
is designed for option #1; detain 20% of the 0.5 direct runoff for 24 hours past the peak. However, the
required storage for this runoff and 24 hour detention time required an orifice less than the 2” diameter,
which is the minimum allowable orifice. Using a 2”diameter orifice the pond will detain 20% of the 0.5”
direct runoff for a period of at least 6 hours past the peak, at 24 hours past the peak the dry detention

basin will drain down to normal pool.



Engineering Methodology:

The calculations contained herein have been prepared in compliance with the City of Franklin
Subdivision Control Ordinance. = The detention facilities were designed using HYDRAFLOW
Hydrograph Routing Module. A storm hydrograph is developed using the “SCS Curve Number Method”
for each watershed and routed through a user defined detention basin and outlet structure configuration.
Water surface elevations and outlet rates are determined by the storage indication method which uses a
stage/storage/discharge relationship and inflow hydrograph to set the inflow minus the outflow equal to
the change in storage. The post-developed drainage basins and basin characteristics for each pond are
shown on the “Post-Development Drainage Map”.

The storm sewer system was designed using the HYDRAFLOW Storm Sewer Module.
Discharge rates for each inlet were calculated using the “SCS Curve Number Method” and input into the
HYDRAFLOW Storm Sewer Module to calculate the capacity and hydraulic grade line for each pipe.

Storm sewer systems are sized for a 10-year event with no surcharging.

Erosion Control:

The land disturbing activities will be less than 1 acre, so an IDEM Construction Stormwater
General Permit (CSGP) submittal is not 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




Pre-Developed Drainage Conditions




Project: COMMERCE BUSINESS PARK By: JPH Date: 7/19/13
Location: Checked: Date:
Circle one: Developed Onsite Basin '1'
1. Runoff curve number (CN)
Cover Description
Soil Name (cover type, treatment, and Area Product
and hydrologic condition; CN 1/ {in acres) of
Hydrologic percent impervious, CN x area
Group uncennected/connected
impervious area ratio
'C Cultivated Land {Row Crops) 78 5.72 446.2
0.0
0.0
0.0
0.0
Totals= 5.72 446.2
ICN (weighted) = Total Product = 4462 = 78.00
Total Area 572




- TR55 Te Worksheet

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1
Pre Dev - 1 hr.
Description A B [ Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 2.64 2.64 0.00

LLand slope (%) = (.80 0.00 0.00
Travel Time {min) = 1556 <+ 0.00 + 0.00 = 15.56
Shallow Concentrated Flow

Flow length (ft) = 267.00 377.00 0.00

Watercourse slope (%) = 0.80 0.20 1 0.00

Surface description = Unpaved Unpaved Paved

Average velocity (fi/s) = 1.44 0.72 0.00
Travel Time {min) = 3.08 + 8.7 + 0.00 = .79
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = (.00 0.00 0.00

Manning'’s n-value = 0.012 0.015 0.015

Velocity (ft/s) = 0.00 0.00 - 0.00

Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

" Total Travel Time, TC ...cccrvrerrmisvancreces e raeateateasesresasreeeteesteasnsancnnaren 27.35 min




Hydrograph Summary Report

Hyd. | Hydrographi Peak Time Timeto | Volume Infiow Maximum Maximum Hydrograph
No. type flow intervai peak hyd{s) elevation storage description
{origin) (cfs) (min) {min) {cuft) {£t) (cuft)

1 SCS Runoff | 0.97 1 49 2,765 -- Pre Dev - 1 hr.

2 SCS Runoff | 1.11 1 60 4,986 - e Pre Dev - 2 hr.

3 5CS Runoff 1.06 1 a6 6,568 e Bt - Pre Dev - 3 hr.

4 SCS Runoff | 0.86 1 102 9,753 e Pre Dev - & hr.

5 SCS Runoff | 0.99 1 331 14,919 T B Pre Dev - 12 hr.

6 SCS Runeff | 0.83 1 938 18,140 et B Pre Dev - 24 br.

13011 pre.gpw

Return Period: 2 Year

Tuesday, Jul 23 2013, 10:23 AM

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Hydraflow Hydrographs by intelisolve Tuesday, Jul 23 2013, 10:23 AM
Hyd. No. 2

Pre Dev - 2 hr.

Hydrograph type = SCS Runoff Peak discharge = 1.11 cfs

Storm frequency = 2 yrs Time inferval = 1 min

Drainage area = .72 ac Curve number = 78

Basin Slope = 0.8% Hydraulic length = 870 it

Tc method = TR55 Time of conc. (Tc) = 27.4 min

Total precip. = 1.52in Distribution = Huff-1st

Storm duration = 2 hrs Shape factor = 484

Hydrograph Volume = 4,886 cuft
{ Printed values »= 50% of Qp.)

Hydrograph Discharge Table

Time - Quiflow Time -- Qutflow Time == Qutflow
{hrs cfs) (hrs cfs) (hrs cfs)
0.63 0.56 1.20 0.97 1.77 0.68
0.65 0.61 1.22 0.95 1.78 0.68
0.67 0.65 1.23 0.93 1.80 0.68
0.68 0.70 1.25 0.91 1.82 0.67
0.70 0.74 1.27 0.89 1.83 0.67
0.72 0.78 1.28 0.87 1.85 0.66
0.73 0.82 1.30 0.85 1.87 0.65
0.75 0.86 1.32 0.83 1.88 0.65
0.77 0.89 1.33 0.82 1.90 0.64
0.78 0.92 1.35 0.80 1.92 0.63
0.80 0.95 1.37 0.79 1.93 0.62
0.82 0.97 1.38 0.77 1.95 0.61
0.83 1.00 1.40 0.76 1.97 0.60
0.85 1.02 1.42 0.75 1.98 0.59
0.87 1.04 1.43 0.74 2.00 0.58
0.88 1.06 1.45 0.73 2.02 0.57
0.90 1.07 1.47 0.72 2.03 0.57
0.92 1.08 1.48 0.71 2.05 0.56

0.93 1.09 1.50 0.71

0.95 1.10 1.52 0.70

0.97 1.11 1.63 0.69 ..End
0.08 1.11 1.55 0.69

1.00 1.41 << 1.57 0.69

1.02 1.1 1.68 0.68

1.03 1.10 1.60 0.68

1.05 1.10 1.62 0.68

1.07 1.00 1.63 0.68 p
1.08 1.08 1.65 0.68

1.10 1.07 1.67 0.68

1.42 1.05 1.68 0.68

1.13 1.04 1.70 0.68

1.15 1.02 1.72 0.68

1.17 1.00 1.73 0.68

1.18 0.98 1.75 0.68




Hydrograph Summary Report

Hyd. | Hydrograph| Peak Time Time to Volume Inflow Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage description
{origin) (cfs) {min} {min) {cuft} (ft) {cuit)

1 SCS Runoff | 3.43 1 40 9,518 - Pre Dev-1hr

2 SCS Runoff | 3.51 1 51 14,915 e e Pre Dev -2 hr.

3 SCS Runoff | 3.21 1 56 18,274 e I B Pre Dev - 3 hr.

4 SCS Runoff | 2.35 1 95 25,043 RN o Pre Dav - 6 hr.

5 SCS Runoff | 2.14 1 328 32,437 - Pre Dev - 12 hr.

6 1.71 1 937 40,209 S - Pre Dev - 24 hr.

SCS Runoff

13011 pre.gpw

Return Period: 10 Year

Tuesday, Jul 23 2013, 10:23 AM

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Hydraflow Hydrographs by intelisolve

Hyd. No.

2

Pre Dev - 2 hr.

Hydrograph type
Storm frequency
Drainage area
Basin Slope

Tec method

Total precip.
Storm duration

i

SCS Runoff

10 yrs
5.72 ac
0.8 %
TRb55
2.40in
2 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jul 23 2013, 10:23 AM

= 351 c¢fs
1 min
78

870 ft
27.4 min
Huff-1st
484

i

Hydrograph Discharge Table

Time -~ Qutflow

(hrs

0.52
0.563
0.565
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90
0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.056
1.07

cfs)

1.84
1.99
214
2.28
2.42
2.55
2.68
2.80
2.9
3.01
3.10
3.19
3.27
3.33
3.39
3.43
3.46
3.48
3.50
3.51
3.51
3.50
3.49
3.47
3.44
3.41
3.38
3.34
3.29
3.25
3.20
3.15
3.10
3.04

<<

Time -- Outflow

(hrs

SNOTWRNR OO WNOm~UTWR O ~NWMWH O

-a.-..\_.&.....\._\_.\._\—X-—L_&_.;_\_A._A—\_—\._\.—X:—\-.—\.—.}..—.}..—ld.
LbhphpphWWWWWwhNMNMMMEALLL AL D

..End

cfs)

2.98
292
2.86
2.80
2.74
2.67
2.60
254
247
2.41
2.35
2.29
2.23
217
212
2.07
2.02
1.98
1.94
1.0
1.86
1.83
1.80
1.78

Hydrograph Volurme = 14,915 cuft
" ( Printed values >= 50% of Qp.)




Hydrograph Summary Report

Hyd. | Hydrograph| Peak Time Time to | Volume Inflow Maximum Maximum Hydragraph

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

1 SCS Runoff | 7.98 1 37 21,496 B e Pre Dev - 1 hr.

2 SCS Runoff | 7.64 1 46 30,862 e T I Pre Dev - 2 hr.

3 SCS Ruroff | 6.85 1 50 37,039 e —mmee Pre Dav - 3 hr.

4 SCS Runoff | 4.51 1 87 47 257 T ——— Pre Dev -6 hr.

5 SCS Runoff | 3.80 1 326 58,701 e - Pre Dev- 12 hr.

6 SCS Runoff, | 2.86 1 937 73,765 R B —— Pre Dév -24 hr.

13011pre.gpw Return Period: 100 Year | Tuesday, Jul 23 2013, 10:23 AM

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Hydrafiow Hydregraphs by Intelisoive

Hyd. No.

1

Pre Dev -1 hr.

Hydrograp

h type

Storm frequency
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

= SCS Runoff

nm o u

| IS

100 yrs
h.72 ac
0.0%
TR55
2.881in
1 hrs

Peak discharge
Time interval
Curve number
Hydraulic fength
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jul 23 2013, 10:24 AM

7.98 cfs
1 min
78

0 ft
27.4 min
Huff-1st
484

o nnu

Hydrograph Discharge Table

Time -- Qutfiow

(hrs

0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
6.70
0.72
0.73
0.756
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90

cfs)

4.03
4.48
4.91
5.33
5.73
6.10
6.45
6.76
7.04
7.28
7.49
7.65
7.78
7.87
7.94
7.87
7.98 <<
7.96
7.93
7.87
7.78
7.68
7.56
7.41
7.25
7.07
6.88
6.69
6.49
6.29
6.10
5.91
5.73
5.55

Time = Qutflow

(hrs

0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05
1.07
1.08

End

cfs)

5.37
5.21
5.05
4.90
4.77
4.65
4,563
4.40
4.28
4.15
4.01

Hydrograph Volume = 21,496 cuit
{ Printed values >= 50% of Qp.}




Post-Developed Drainage Conditions




Project: COMMERCE BUSINESS PARK By: JPH Date: 7/19/13

Location: Checked: : Date:

Circle one: Present | Developed Onsite Basin "1

1. Runoff curve number (CN)

Cover Description

Soil Name (cover type, treatment, and Area Product
and hydrologic condition; CN 1/ (in acres) of
Hydrologic percent impervious; CN x area

Group unconnected/connected
impervious area ratio
c Urbap Distlgts (Industrial) 89 579 500 1
{60% impervious coverage)
0.0
0.0
0.0
0.0
~ Totals= 572 509.1
|CcN (weighted) = ~ Total Product = 509.1 = 89.00

Total Area 572




TR55 Tc Worksheet
Hydraflow Hydrographs by Intelisclve

Hyd. No. 1
Post Dev -1 hr.
Description A B C Totals
Sheet Flow ‘

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (m) = 2.64 2.64 0.00

Land slope {%) = 0.80 0.00 0.00
Travel Time (min) = 1556 + 0.00 + 0.00 = 15,56
Shailow Concentrated Flow

Fiow length (ft} = 850.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) = 1.44 0.00 0.00
Travel Time (min) = 9.86 + 0.00 + 0.00 = 0,86
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = .0.012 0.015 0.015

Velocity (ft/s) = 0.00 0.00 0.00

Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, [ oS ............................ 25.42 min




ond Report

Hydraflow Hydrographs by Intelisolve
Pond No. 1 - Dry Detention
Pond Data

Pond storage is based on known contour areas. Average end area method used.

Tuesday, Jul 23 2013, 10:27 AM

Stage / Storage Table
Stage (ft) Elevation {ft) Contour area (sqft) Incr. Storage {cuft) Total storage {cuft) -
0.00 735.00 00 0 0
1.00 736.00 2,480 1,240 1,240
2.00 737.00 20,925 11,703 12,943
3.00 738.00 33,400 27,163 40,105
4.00 739.00 41,305 37,353 77,458
Culvert / Orifice Structures Weir Structures
[A] B8] [C] (D] [A] [B] [C] D]
Rise (in} = 12.00 2.00 5.00 6.00 Crest Len (ff) = 11.70 0.00 0.00 0.00
Span (in) = 12.00 2.00 5.00 £.00 Crest El. (ft) = 737.70 0.00 0.00 .00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 0.00 0.00 0.00
Invert EL. (ft) = 735.00 735.00 736.00 000 Weir Type = Riser --
Length (ft} = 40.00 0.50 0,50 0.00 Multi-Stage = Yes No No No
Slope {%) = 0.30 6.50 0.50 0.00
N-Value = 011 .0H 013 .000
Orif. Coeff. = 0.60 0.60 0.60 0.00
Multi-Stage = nla Yes Yes No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 0.00 ft
’ Note: Culver¥Crifice outfiows have been analyzed under inlet and outlet conteol,
Stage / Storage / Discharge Table
Stage Storage - Elevation ClvA CivB ClvC ClvD WrA WrB WeC WrD Exfil Total
ft cuft ft cfs cfs cfs cis cfs cfs cfs cfs cfs cis
0.00 0 735.00 0.00 0.00 0.00 nm .00 - - 0.00
1.00 1,240 736.00 0.10 0.10 0.00 .00 - - 0.10
2.00 12,943 737.00 0.72 0.13 0.58 an (.00 --- - 0.71
3.00 40,105 738.00 572 0.04 0.26 - 5.43 5.72
4.00 77,458 739.00 7.07 0.01 0.04 - 7.00 - - - 7.04
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PROJECT NAME: Commerce Business Park
Emergency spiliway calculation Pond

Peak 100 Yr. Inflow = 15 cf.s.
1.25 X 15 ¢cfs.= 18.8

Weir Equation: Q= C L H{3/2)
Where Q = outflow
L = length of weir
C = discharge coefficient
H = hydraulic head over weir

18.75 cfs.= 26(L) 1
L= 7.212"

Top of Bank 740.00
Depth of Water= 739.00

\<———-—-—-— 7.2 'spillway - >/__
Top of Spill Elev. = 738.00 :

=X = >




ydrograph Summary Report

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

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

1 SCS Runoff | 3.56 1 36 9,380 - — | Post Dev - 1 hr.

2 8CS Runoff | 3.38 1 45 13,613 e e B Post Dev -2 hr.

3 SCS Runoff | 2.95 1 52 16,086 - T Post Dev - 3 hr.

4 SCS Runoff | 2.02 1 86 21,164 - e e Post Dev - 6 hr.

5 SCS Runoff | 1.85 1 326 28,619 e Post Dev - 12 hr.

6 SCS Runoff | 1.33 1 938 33,017 e B Post Dev - 24 hr.

7 Reservoir 0.51 1 83 9,382 1 736.57 7,804 Thru Pond - 1 hr.

8 Reservoir 0.61 1 136 13,504 2 736.77 10,207 Thru Pond - 2 hr.

g Reservoir 0.64 1 189 16,087 3 736.82 10,876 Thra Pond - 3 hr.

10 Reservoir 0.64 1 210 21,156 4 736.83 10,916 Thru Pond - 6 hr.

" Reservoir G.72 1 481 28,610 5 737.02 13,387 Thru Pond - 12 hr.

12 Reservoir 0.69 1 1038 33,008 6 736.94 12,238 Thru Pond - 24 hr.

13011post.gpw Return Period: 2 Year Tuesday, Jul 23 2013, 10:25 AM

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Hydraflow Hydrographs by intelisolve

Hyd. No.

Post Dev -

1
1hr.

Hydrograph type
Storm frequency
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

ononnu

1

SGCS Runoff

2 yrs
5.72 ac
0.0 %
TR55
1.2510n
1 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

o

I n

Tuesday, Jul 23 2013, 10:25 AM

3.56 cfs
1 min
89

0ft
25.4 min
Hufi-1st
484

Hydrograph Discharge Table

Time -- Qutflow

(hrs

0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
06.70
0.72
0.73
0.75
0.77
0.78
0.80
0.82
0.83
0.85
0.87
0.88
0.90

cfs)

1.93
2.13
2.33
2.51
2.68
2.84
2.99
3.12
3.23
3.33
3.40
3.47
3.51
3.54
3.56
3.56 <<
3.55
3.53
3.50
3.46
3.41
3.34
3.27
3.19
3N
3.01
2.92
2.82
2.73
2.65
2.57
2.49
2.41
2.33

Time =- Oufflow

(hrs

0.92
0.93
0.95
0.97
0.98
1.00
1.02
1.03
1.05

..End

cfs)

2.26
2.20
213
2.07
2.02
1.7
1.92
1.87
1.82

. Hydrograph Volume = 8,360 cuft

{ Printed values >= 50% of Qp.)




Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Jul 23 2013, 10:26 AM
Hyd. No. 5

Post Dev - 12 hr.

Hydrograph type = SCS Runoff Peak discharge = 1.85¢c¢fs

Storm frequency = 2 yrs Time interval = 1 min

Drainage area = 5.72 ac Curve number = 89

Basin Slope = 08% Hydraulic length = 870 ft

Tc method = TR55 Time of conc. (Tc) = 25.4 min

Total precip. = 240 in Distribution = Huif-2nd

Storm duration = 12 hrs Shape factor = 484

Hydrograph Volume = 28,619 cuft
{ Printed values >= 60% of Qp.)

Hydrograph Discharge Tabie

Time -« Quiflow Time -- Qutflow Time == Qutflow Time -~ Outflow
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs)
3.92 0.93 4.48 1.48 5.05 1.83 5.62 1.75
3.93 0.96 4.50 1.50 507 1.83 5.63 1.74
3.05 0.97 4,52 1,52 5.08 1.83 565 1.72
3.97 0.99 453 1.53 5.10 1.83 5.67 1.70
3.98 1.01 4.55 1.55 512 1.83 5.68 1.68
4.00 1.03 4,57 1,57 5.13 1.83 5.70 1.66
4.02 1.05 4.58 1.59 5.15 1.83 572 1.64
4.03 1.07 4.60 1.61 517 1.83 573 1.62
4.05 1.08 4.62 1.62 5.18 1.83 575 1.60
4,07 1.10 . 483 1.64 5.20 1.83 577 1.59
4.08 1.1 4.65 1.65 522 1.83 5.78 157
410 1.13 4 .67 1.67 5.23 1.83 5.80 1.56
4.12 1.14 4.68 1.68 5.25 1.83 5.82 1.54
413 1.16 4,70 1.70 5.27 1.83 5.83 1.53
4.15 117 4.72 1.71 5.28 1.83 5.85 1.52
417 1.19 473 1,72 5.30 1.83 5.87 1.51
418 1.20 4,75 1.74 5.32 1.83 5.88 1.50
4.20 1.21 4.77 1.75 5.33 1.84 5.90 1.49
4.22 1.22 4.78 1.76 5.35 1.84 5.92 1.48
4,23 1.23 4.80 177 5.37 1.84 583 1.47
4.25 1.25 4.82 1.78 5.38 1.84 5.95 1.46
427 1.26 4.83 1.79 5.40 1.85 5.97 1.46
428 1.27 4.85 1.80 5.42 1.85 5.98 1.45
4.30 1.29 487 1.81 5.43 1.85 << 6.00 1.45
4.32 1.30 4.88 1.81 5.45 1.85 6.02 1.44
433 1.31 4.90 1.82 5.47 1.84 6.03 1.44
4.35 1.33 492 1.82 5.48 1.84 6.05 1.43
4.37 1.34 4,93 1.82 5.50 1.83 6.07 1.43
438 1.36 495 1.83 5.52 1.83 6.08 1.42
4.40 1.38 4.97 1.83 5.53 1.82 6.10 1.42
4.42 1.40 408 1.83 5.55 1.81 6.12 1.41
4.43 1.42 5.00 1.83 557 1.80 6.13 1.40
4.45 1.44 5.02 1.83 5.58 1.79 6.15 1.40
4.47 1.46 5.03 1.83 5.60 1.77 6.17 1.39

Continues on next page...




Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No. 11
Thru Pond - 12 hr.

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

= Reservoir

i

2 yrs
5

= 737.02 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

nil

= (0.72 cfs
1 min
Dry Detention
13,387 cuft

Tuesday, Jul 23 2013, 10:26 AM

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation

(hrs) cfs

7.72 0.79
7.73 0.79
7.75 0.78
7.77 0.78
7.78 0.78
7.80 0.78
7.82 0.77
7.83 0.77
7.85 0.77
7.87 0.77
7.88 0.76
7.90 0.76
7.92 0.76
7.93 0.75
7.95 0.75
7.97 0.74
7.98 0.74
8.00 0.73
8.02 0.72
8.03 0.71
8.05 0.71
8.07 0.70
8.08 0.69
8.10 0.68
8.12 0.67
8.13 0.67
8.15 0.66
8.17 0.65
8.18 0.65
8.20 0.64
8.22 0.63
8.23 0.63
8.25 0.62
8.27 0.62
8.28 0.61
8.30 0.61
8.32 0.61
8.33 0.60
8.35 0.60
8.37 0.60
8.38 0.59

8.40 0.59

ft

737.01
737.01
737.01
737.02
737.02
737.02
737.02
737.02
737.02
737.02
¥37.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.02
737.01
737.01
737.01
737.01
737.01
737.01
737.01
737.01
737.01
737.01

Clv A
cis

0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
6.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.73

CivB
cfs

0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
6.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
06.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

CwC CivD

ofs

cis

Qutflow hydrograph volume = 28,610 cuft

Exil

cfe

( Printed values == 75% of Qp.)

Qutflow

cfs

0.72
072
0.72
0.72
0.72
06.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72 <<
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72
0.72

- 0.72




Hydrograph Summary

eport

Hyd. | Hydrograph| Peak Time Time {o Volume inflow Maximum Maximum Hydrograph

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

1 SCS Runoff | 8.14 1 33 20,794 = B Post Dev- 1 hr.

2 SCS Runoff | 7.54 1 42 28,618 Post Dev -2 hr.

3 SCS Runoff | 6.42 1 48 33,014 - e Post Dev - 3 br.

4 SCS Runoff | 4.60 1 53 42,032 e Post Dev - 6 hr.

5 SCS Runoff | 3.27 1 297 51,263 Post Dev - 12 hr.

6 SCS Runoff | 2.28 1 936 60,648 — e Post Dev - 24 h,

7 Reservoir 0.78 1 85 20,785 1 737.19 18,049 Thru Pond - 1 hr.

8 Reservoir 0.85 1 139 28,609 2 737.28 23,251 Fhru Pond - 2 hr.

9 Reservoir 0.87 1 106 33,006 3 737.44 24,957 " ThruPond - 3 hr.

10 Reservoir 0.89 1 322 42,024 4 737..48 26,089 Thru Pond - 6 hr.

i1 Reservoir 0.91 1 549 51,254 5 737.56 28,214 Thru Pond - 12 hr. .

12 Reservoir 0.89 1 1100 60,631 6 737.48 26,064 Thru Pond - 24 hr.

13011 post.gpw Return Period: 10 Year Tuesday, Jul 23 2013, 10:25 AM

Hydraflow Hydrographs by Intelisoive




Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No.
Post Dev -

1
1 hr.

Hydrograph type
Storm frequency
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

i nmnn

I}

SCS Runoff

10 yrs
572 ac
0.0%
TR55
1.96 in
1 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jul 23 2013, 10:25 AM

8.14 cfs
1 min
89

0 ft
25.4 min
= Huff-1st
484

i n.

13}

Hydrograph Discharge Table

Time -- Quiflow

(hrs

0.32
0.33
0.35
0.37
0.38
6.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
.68
0.70
0.72.
0.73
0.756
0.77
0.78
0.80
0.82
0.83
0.85
0.87

cfs)

4.43
4.93
5.40
5.82
6.21
6.57
6.90
7.19
7.44
7.66
7.83
7.97
8.06
8.12
8.14 <<
8.13
8.09
8.03
7.93
7.82
7.69
7.53
7.36
7.16
6.94
6.71
6.46
6.20
5.95
5.71
5.49
5.28
5.09
4.91

Time == Qutflow

(hrs

0.88
0.90
0.92
0.93
0.95

..End

cfs)

4.73
4.57
4.41
4.26
412

Hydrograph Volume = 20,794 cuft
( Printed values >= 50% of Qp.)




Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No. 5
Post Dev - 12 hr.

Hydrograph type = SCS Runoff

Storm frequency = 10 yrs
Drainage area = 8.72 ac
Basin Slope = 0.8%
Tc method = TR55
Total precip. = 3.60in
Storm duration = 12 hrs

Peak discharge
Time interval
Curve number
Hydraulic length

‘Tuesday, Jul 23 2013, 10:26 AM

= 3.27 c¢fs

H

1 min
89
870 ft

Time of conc. (Tc) = 25.4 min

Distribution
Shape factor

1l

Huff-2nd
484 .

Hydrograph Discharge Table

Time =- Qutfiow Time - Outflow
(hrs cfs) (hrs cfs)
3.80 1.65 437  2.56
3.82 1.68 438 259
3.83 1.71 440  2.61
3.85 1.75 442 264
3.87 1.79 443 267
3.88 1.83 445 270
3.90 1.87 447 274
3.92 1.90 448 277
3.93 1.94 450 280
3.95 1.97 4,52 2.83
3.97 2.01 483  2.86
3.98 2.04 455 289
4.00 2.07 4,57 2.92
4.02 2.10 458 294
4.03 213 460 297
4.05 2.16 4.62 3.00
4.07 218 463  3.02
4.08 2.21 465  3.04
410 2.23 4.67 3.07
412 2.26 488  3.09
413 2.28 470 3.1
415 2.30 472 313
4.17 2.32 473 315
4.18 2,34 4.75 3.16
4.20 2.36 477 318
422 2.38 478 320
4.23 2.40 4.80 3.21
425 2.41 482 323
4.27 243 483  3.24
4.28 2.45 485  3.25
4.30 2.47 487  3.25
4.32 2.49 488  3.26
4.33 2.51 490  3.26
4.35 2.54 492 327

Tirhe - Qutflow

(hrs

4.93
4.95
4.97
4.98
5.00
5.02
5.03
5.05
5.07
5.08
5.10
5.12
513
5.15
517
518
5.20
5.22
5.23
5.25
5.27
528
5.30
5.32
5.33
5.35
5.37
5.38
5.40
5.42
5.43
5.45
5.47
5.48

cfs)

3.27
3.27 <<
3.27
3.27
3.26
3.26
3.26
3.25
3.24
3.24
3.23
3.23
3.22
3.22
3.21
3.21
3.21
3.20
3.20
3.20
3.20
3.20
3.20
3.19
3.19
3.19
3.20
3.20
3.20
3.20
3.19
3.19
3.18
317

Hydrograph Volume = 51,263 cuft

Time
(hrs

5.50
5.52
5.53
5.55
5.57
5.58
5.60
b.62
5.63
5.65
5.67
5.68
5.70
572
573
5.75
5.77
5.78
5.80
5.82
5.83
5.85
5.87
5.88
5.80
592
5.93
5.95
597
5.98
6.00
6.02
6.03
6.05

{ Printed values >= 50% of Qp.}

- Quffiow
cfs)

3.16
315
3.13
3.1
3.09
3.06
3.04
3.01
2.97
2.94
2.90
2.86
2.83
2.80
2.76
273
2.70
2.67
2.65
2.62
2.60
2.58
2.56
2.54
2.52
2.50
2.49
2.47
2.46
.2.45
2.44
243
2.42
241

Continues on next page...




Hydrograph Report

Hydraflow Hydrographs by intelisoive Tuesday, Jul 23 2013, 16:26 AM
Hyd. No. 11

Thru Pond - 12 hr.

Hydrograph type = Reservoir Peak discharge - = 0.91 cfs

Storm frequency = 10 yrs Time interval = 1 min

inflow hyd. No. =5 Reservoirname = Dry Detention

Max. Elevation = 737.56 ft Max. Storage = 28,214 cuft

Storage Indication methed used. Qutflow hydrograph volume = 51,254 cuft

{ Printed values >= 75% of Qp.)

Hydrograph Discharge Table
Time Inflow Elevation CivA CIvB CIvC ClvD WrA WrB WrC WrbD  Bxdil QCutflow

(hrs) cfs ft cis cfs cfs cfs cfs cfs cfs cfs cfs cfs
8.83 095 737.56 091 045 076 oo e meeem e e 0.91
8.85 0.95 737.56 091 0145 076  -w-- S 0.91
8.87 095 737.56 091 015 076 - - e e e 0.91
8.88  0.96 737.56 091 0145 076 —— - UNUUR RN — 0.91
8.90 0.96 737.56 091 015 076 = - e 0.91
8.92  0.96 737.56 091 015 076 - - — e e 0.91
8.93 096 737.56 091 015 076  —oe- e e e e e 0.91
895 096 737.56 091 045 076 - e e e e e 0.91
8.97  0.96 737.56 001 045 076  —em e mmemmem o e 0.91
8.98 096 737.56 001 015 078  —oam e e e e e 0.91
9,00  0.96 737.56 001 015 078 - mem e e e e 0.91
9.02 096 737.56 091 015 076 - - I NI — 0.91
9.03  0.95 737.56 091 0145 078 - meemm e e e 0.91
9.05 0.95 737.56 091 015 076 —— = e e e 0.91
8.07  0.95 737.56 001 015 076  mn —em = 0.91
008 094 737.56 091 045 076 - e e 0.91
9.10 094 737.56 091 045 076 - e o NS — 0.91
9.12 0.93 73756<< 091 0145 076 - - = e e meees 0.91
913 092 73756<< 081 045 078 - e e s e e 0.91
915 092 737.56 091 015 076 ——- - e e 0.91 <<
917  0.91 737.56 091 045 076  —er —em e e e e 0.91
918 090 737.56<< 091 015 076 - - RS- e 0.91
9.20  0.89 737.56<< 091 015 076 -—— - e e e 0.91
9.22 0.87 737.56 09t 015 0786 - e mmmem e e e 0.91
9.23 0.86 737.56 091 0145 076 - —mem e e mmeen e 0.91
925  0.85 737.56 001 045 076 e cemm e wmem e e 0.91
927  0.83 737.56 091 015 076 —— - R 0.91
9.28 0.82 737.56 091 045 076  oem meee e e e e 0.91
9.30  0.80 737.56 091 015 076 ——- - e e e e 0.91
932  0.79 737.56 091 015 076 —— - —— e e 0.91
933 078 737.56 091 045 076  cemn e e e e e 0.91
935 077 737.56 091 015 076 — - SR NU e — 0.91
937 075 737.56 091 045 076 - 0.91
9.38 0.74 737.56 091 045 076  comm e memen e ueaen e 0.91
9.40 073 737.56 091 015 076 - e e e e 0.91
942 072 737.56 091 016 076 -~ S 0.91
9.43  0.71 737.56 091 015 076  —om e e 0.91
9.45 0.71" 737.56 091 015 076 -~ e s ——— - e 0.91
947  0.70 737.56 091 015 076 -— - S 0.91

0.48 0.69 737.56 091 015 076  wmm e e e e 0.91
OFHINIUED W NIGAL Payc...




Hydrograph Sumimary Report

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

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

1 SCS Runoff | 15.00 1 32 37,435 | e Post Dev- 1 hr.

2 SCS Runoff | 13.44 1 39 49,308 T I Post Dev- 2 hr.

3 SCS Runoff | 11.48 1 44 56,513 e - Post Dev- 3 hr.

4 SCS Runoff | 8.40 1 50 68,953 — | - Post Dev - 6 hr,

5 SCS Runoff | 517 1 294 82,140 T I Post Dev - 12 hr.

6 SCS Runoff | 3.55 1 936 99,093 e B - Post Dev - 24 hr.

7 Reservoir 1.58 1 83 37,426 1 737.75 33,321 Thru Pond - 1 fir,

8 Reservoir 3.30 1 114 49,209 - 2 737.85 36,149 Thru Pond - 2 b,

g Reservoir 3.34 1 113 56,504 3 737.86 36,207 Thru Pond - 3 hr.

10 Reservoir 3.18 1 166 68,944 4 737.85 36,006 Thru Pond - 6 i,

" Reservoir 3.35 1 376 82,131 5 737.86 36,229 Thru Pond - 12 hr.

12 Reservoir 3.00 1 955 99,033 6 737.84 35,753 Thru Pond - 24 hr,

13011post.gpw Return Period: 100 Year Tuesday, Jul 23 2013, 10:25 AM

Hydraflow Hydrographs by Intelisclve




Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Post Dev - 1 hr.

Hydrographtype = SCS Runoff
Storm frequency = 100 yrs
Drainage area = .72 ac
Basin Slope = 0.0 %

Tc method = TR55

Total precip. = 2.88in
Storm duration = 1hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jul 23 2013, 10:25 AM

15.00 cfs
1 min
89

O ft

25.4 min
Huff-1st
484

1l

k)

Hydrograph Discharge Table

Time == Qutflow Time -- Qutflow

(hrs cfs) (hrs cfs)
0.30 8.37 0.87 8.13
0.32 - 9.33 0.88 7.81
0.33 10.22 0.90 7.52
0.35 11.04
0.37 11.74
0.38 12.38 ...End
0.40 12.96
0.42 13.46
0.43 13.89
0.45 14.26
0.47 - 14.55
0.48 1477
0.50 14,92
0.52 14.98
0.53 15.00 <<
0.55 14.95
0.57 14.84
0.58 14.69
0.60 14.49
0.62 14.24
0.63 13.96
0.65 13.65
0.67 13.29
0.68 12.91
0.70 12.48
0.72 12.02
0.73 11.54
0.75 11.04
0.77 10.53
0.78 10.04
0.80 9.59
0.82 9.19
0.83 8.81

0.85 8.46

Hydregraph Volume = 37,435 culft
( Printed vaives >= 53% of Qp.)




Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Tuesday, Jul 23 2013, 10:26 AM

Hyd. No. 5

Post Dev - 12 hr.

Hydrograph type = SGS Runoff Peak discharge = 5.17 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 572 ac Curve number = 89
Basin Slope = 0.8% Hydraulic length = 870 ft
Tc method = TR55 Time of conc. (Tc) = 25.4 min
Total precip. = 5.16in Distribution = Huff-2nd
Storm duration = 12 brs Shape factor = 484

Hydrograph Volume = 82,140 cuft
{ Printed values >= 50% of Gp.}

Hydrograph Discharge Table

Time -~ Qutflow Time - Qutfiow Time -- Qutflow Time -- Quifiow
(hrs cfs) (hrs cfs) (hrs cfs) (tus cfs)
3.70 2.60 4.27 4.03 4.83 515 5.40 4.96
3.72 2.63 4.28 4.05 4.85 516 5.42 4.95
3.73 2.67 4.30 4.08 4.87 5.16 . 5.43 4.94
3.75 2.70 4.32 411 4.88 517 5.45 493
3.77 2.75 4.33 413 4.90 5.17 << 5.47 492
3.78 2.79 4,35 417 4.92 517 5.48 490
3.80 2.84 4.37 4.20 4.93 517 5.50 4.88
3.82 2.89 4.38 4.24 4.95 5.16 552 4.86
3.83 2.95 4.40 428 497 5.16 553 4.83
3.85 3.01 4.42 4,32 4.98 5.15 5.55 4.80
3.87 3.07 4.43 4.36 5.00 5.14 557 4.76
3.88 3.13 4.45 4.41 5.02 513 5.58 472
3.90 3.19 4.47 4.46 5.03 512 5.60 4.68
3.92 3.24 4.48 4.50 5.05 5.11 5.62 4.63
3.03 3.30 4.50 4.55 5.07 510 . 563 458
3.95 3.35 452 4.59 5.08 5.08 5.65 452
3.97° 3.40 453 4.63 510 5.07 5.67 4.46
3.08 3.45 4,55 4.68 5.12 5.06 5.68 440
4.00 3.50 457 4.72 513 5.05 5.70 435
4.02 3.55 458 4.75 515 5.04 572 4.29
4,03 3.50 4.60 4,79 517 5.03 5.73 424
4.05 3.63 462 483 5.18 5.02 5.75 4.19
4.07 3.67 463 4.86 5.20 5.01 577 415
408 3.71 4.65 4,89 522 5.00 578 410
410 3.75 467 4.92 5.23 4.99 . 5.80 4.06
4.42 3.78 468 4.95 5.25 4.99 5.82 4.02
413 3.82 4.70 4,98 527 498 5.83 3.98
415 3.85 4.72 5.01 528 4908 5.85 3.95
4.17 3.87 473 5.03 5.30 4.97 5.87 3.91
418 3.90 475 5.06 5.32 4 .97 5.88 3.88
4.20 3.92 477 5.08 533 ' 4.96 5.90 3.85
4.22 3.95 478 5.10 5.35 4.96 5.92 3.83
4.23 3.97 4.80 512 5.37 4.96 5.93 3.80
4,25 4.00 4.82 513 5.38 4.96 5.95 378

Continues on next page...




Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No. 11

Thru Pond - 12 hr.

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

= Reservoir
= 100 yrs

1l

5
737.86 ft

Tuesday, Jul 23 2013, 10:26 AM

Peak discharge = 3.35 cfs

Time interval = 1 min
Reservoirname = Dry Detention
Max. Storage = 36,229 cuft

Storage indication method used.

Hydrograph Discharge Table

Time
{irs)

578
5.80
5.82
5.83
5.85
5.87
5.88
5.20
5.92
5.93
5.95
597
5.08
6.00
6.02
6.03
6.05
6.07
6.08
6.10
6.12
6.13
6.15
6.17
6.18
6.20
6.22
6.23
6.25
6.27
6.28
6.30
6.32
6.33
6.35
6.37
6.38
6.40

Inflow Elevation

cfs

4,10

4.06
4.02
3.98
3.95
3.91
3.88
3.85
3.83
3.80
3.78
3.76
3.74
3.73
3.71
3.70
3.68
3.67
3.65
3.63
3.62
3.60
3.57
3.65
3.562
3.49
3.45
342
3.38
3.34
3.30
3.26
3.22
319
3.15
312
3.09
3.06

ft

737.82
737.82
737.83
737.83
737.83
737.83
737.84
737.84
737.84
737.84
737.84
737.84
737.85
737.85
737.85
737.85
737.85
737.85

737.85.

737.85
737.85
737.85
737.86
737.86
737.86
737.86
737.86
737.86
737.86
737.86
737.86
737.86
737.86
737.86
737.86
737.86
737.86
737.85

Clv A
cfs

2.58
2.65
2.71
2.76
2.82
2.87
2.91
2.95
2.99
3.03
3.06
3.00
3.12
3.15
317
3.20
3.22
3.24
3.26
3.27
3.29
3.30
3.32

- 3.33

3.34
3.34
3.35
3.35
3.35
3.35
3.35
3.35
3.35
3.34
3.33
3.32
3.31
3.30

ClvB ClvC
cfs cfs
013 079
0.13 0.79
0.13 0.78
013  0.77
0.12 0.77
0.12 0.77
012 0.76
0.12 0.76
0.12 0.75
012 075
012 0.75
012 074
0.12 074
012 0.74
012 0.74
0.12 073
012 0.73
012 0.73
0.12 0.73
012 073
012 073
012 0.72
012 072
012 0.72
612 0.72
0.12 072
012 072
0.12 0.72
0.12 0.72
0.12 0.72
012  0.72
012 0.72
0.12- 072
012 072
012 0.72
0.12 072
0.12 072
0.12 0.72

CivD WrA WrB

cfs

cfs

1.66
1.73
1.80
1.86
1.92
1.8
2,03
2.07
2.12
2.16
2.18
2,23
2.26
2.29
2.32
2.34
2.37
2.39
2.41

cfs

Qutflow hydrograph volume = 82,131 cuft
{ Printed values >= 75% of Qp.)

WrC WrD Exfil OQuifflow
cfs cfs cfs cfs
--------------- 2.58
— 2.65
---------- e 271
_____ .2.76
—————————— —— 2.82
---------- mamm 2.87
——— 2.91
e mmeen - 2.95
--------------- 299
r———m mme — 3.03
—— e ————- 3.06
~~~~~ . e 3.09
——— 3.12
--------------- 3.15
--------------- 3.17
————— 3.20
--------------- 3.22
————— T e - 3.24
VU — 3.26
--------------- 3.27
e 3.29
————— 3.30
--------------- 3.32
----- 3.33
---------- —— 3.34
---------- mrrmm 3.34
----- 3.35
——————————————— 3.35
----- —— . 3.35
----- 3.35 <<
e — 3.35
----- — ———— 3.35
----- 3.34
--------------- 3.34
--------------- 3.33
mm——m memem e 3.32
--------------- 3.31
R 3.30

Continues on next page...




Water Quality Calculations




Project Name:

Water Quality - Dry Detention Pond

COMMERCE BUSINESS PARK

Project # 13011

Option #1
20% of Runoff from a 1.25" storm event
Volume= 9400 cf X020 = 1,880 c.f.
Option #2
20% of a 0.50" direct runoff
Volume = 572 ac. X 43560 s.f. X 144 s.-in. X 0.50-in
1 ac. 1s.f.
= 17,939,750 ¢c.in = 10,382 c.f.
= 10,382 cf. X020=] 2076 cf<==USE |

Peak storm event happens at 1.32

inch storm event

Storm event that provides . 2,076 cfisa 1.32 inch storm event
Peak occurs at 1465 hrsforthe 1.32 inch storm event
14.65 hrs + 6.0 hrs = 20.65 hrs
Pond Elevationat  20.65 hrs = 736.10 n.p. 735.00
Pond Storage Volume at ~ 20.65 hrs = 4576 ¢.f. < 2,076 c.f.
15 = 1.10
6,240 4,576
14.65 hrs + 12.0 hrs = 26.65 hrs
Pond Elevationat  26.65 hrs = 735.79 n.p. 735.00
Pond Storage Volume at ~ 26.65 frs = 980 cf < 2,076 c.f.
1 = 0.79
1,240 980
14.65 hrs +24.0 hrs = 38.65 hrs
Pond Elevation at ~ 38.65 hrg = 735.00 n.p. 735.00
Pond Storage Volume st~ 38.65 hrs = Ocf < 0cf
1 = 0.00
1,240 0

Minimum 2" wq orifice used




Hydrograph Summary

eport

Myd. | Hydrograph| Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

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

1 SCS Runoff | 0.33 1 650 9,400 - WQ 1.25IN EVENT

2 SCS Runoff | 0.36 3 651 10,351 WQ 0.5IN EVENT

3 Reservoir 0.19 3 879 10,342 2 736.18 3,355 Thru Pond - 1 hr.

13011 post-wq.gpw Return Pericd: 2 Year Tuesday, Jul 23 2013, 11:15 AM

Hydraflow Hydrographs by [nielisolve




Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Tuesday, Jul 23 2013, 11:16 AM

Hyd. No. 2

WQ 0.5IN EVENT

Hydrograph type = SCS Runoff Peak discharge = 0.36 c¢fs
Storm frequency = 2 yrs Time interval = 3 min
Drainage area = §.72 ac Curve number = 89
Basin Slope = 0.8 % Hydraulic length = 870 ft
Tc method = TR55 Time of conc. (Tc) =25.4 min
Total precip. = 1.32in Distribution = Huff-2nd
Storm duration = 24 hrs Shape factor = 484

Hydrograph Volume = 10,351 cuft
{ Printed values >= 50% of Qp.)

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow Time == Qutflow Time == Qutflow
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs)
8.35 0.18 10.05 0.32 11.75  0.28 13.45  0.22
8.40 0.18 10.10  0.33 11.80 0.28 1350  0.22
8.45 0.19 10.15  0.33 11.85 0.29 13.55  0.21
8.50 0.19 1020  0.33 11.90 0.29 13.60  0.21
8.55 0.20 1025 0.33 11.95 0.29 1365  0.21
8.60 0.21 10.30 0.33 12.00 0.29 1370 0.20
8.65 0.21 10.35  0.33 12.05 0.29 1375  0.20
8.70 0.22 10.40 0.34 12.10 0.29 13.80 0.20
8.75 0.23 1045 0.34 1215  0.28 13.85  0.20
8.80 0.24 1050  0.34 1220 028 1390  0.20
8.85 0.25 10.55 0.34 12.25 027 13.95  0.20
8.90 0.25 10.60 0.35 12.30 0.26 14.00  0.20
8.05 0.26 10.65 0.35 12.35 0.25 1405  0.20
9.00 0.27 10.70  0.35 1240 0.25 1410  0.20
9.05 0.27 10.75 0.35 1245  0.24 1415 0.20
9.10 0.28 10.80 0.36 12.50 0.24 14.20 0.20
9.15 0.28 1085 0.36<< 1255 0.23 1425  0.20
9.20 0.29 1090  0.35 12.60 023 1430 0.20
9.25 0.29 1095 0.35 1265 0.23 1435 0.20
9.30 0.29 11.00  0.34 12.70 0.23 1440  0.20
9.35 0.30 11.05 0.34 12.75 0.23 14.45 0.20
9.40 0.30 140  0.32 1280 0.23 1450  0.20
9.45 0.31 1115 031 12.85 0.23 1455  0.20
9.50 0.31 11.20 0.31 12.90 0.23 14.60 0.19
0.55 0.31 11.25  0.30 12.05 0.23 1465 0.19
9.60 0.32 11.30 0.29 13.00 0.23 1470  0.18
9.65 0.32 1135  0.29 13.05 0.23 14,75  0.18

9.70 0.32 1140 0.28 1310 0.23
9.75 0.32 11.45 028 1315  0.23
9.80 0.32 1150 0.28 13.20  0.23 ..End
9.85 0.32 1155  0.28 1325  0.23
9.90 0.32 11.60 0.28 13.30 0.23
9.95 0.32 165 028 13.35 0.23

10.00 0.32 11.70  0.28 13.40 0.22




Hydraflow Hydrographs by Intefisolve

Hyd. No. 3
Thru Pond - 1 hr.

Hydrograph type = Reservoir
Storm frequency = 2yrs
Inflow hyd. No. = 2

Max. Elevation = 736.18 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

Tuesday, Jul 23 2013, 11:14 AM

0.19 cfs

3 min

Dry Detention
3,355 cuit

I nmn

Storage Indication method used.

Hydrograph Discharge Table

8.06

Time inflow  Elevation ClvA
(hrs) cfs fi cfs

6.20 0.02 735.02 0.00
6.25 0.02 735.02 0.00
6.30 0.03 735.02 0.00
6.35 0.03 735.03 0.00
6.40 0.03 735.03 0.00
6.45 0.03 735.03 0.00
6.50 0.04 735.04 0.01
6.55 0.04 735.04 0.01
6.60 0.04 735.05 0.01
6.65 0.04 735.05 0.01
6.70 0.05 735.06 0.01
6.75 0.05 735.06 0.01
6.80 0.05 735.07 0.01
6.85 0.05 735.08 0.01
6.90 0.06 735.08 0.01
6.95 0.06 735.09 0.01
7.00 0.06 735.10 0.01
7.05 0.06 735.10 0.01
7.10 0.06 735.11 0.02
7.15 0.07 73512 0.02
7.20 0.07 735.12 0.02
7.25 0.07 735.13 0.02
7.30 0.08 735.14 0.02
7.35 0.08 735.15 0.02
7.40 0.09 735.16 0.03
7.45 0.09 735.16 0.03
7.50 0.10 735.17 0.03
7.55 0.11 735.18 0.03
7.60 0.1 735.20 0.03
7.65 0.12 735.21 0.04
7.70 0.13 735.22 0.04
7.75 0.13 735.23 0.04
7.80 0.14 735.25 0.04
7.85 0.14 735.26 0.04
7.90 0.15 735.28 0.04
7.95 0.15 735.29 0.05
8.00 0.15 735.31 0.05
0.16 735.32 0.05

ClvC ClivD WrA WrB WrC WrD Exfil

cfs cfs cfs cfs

Qutflow hydrograph volurme = 10,342 cuft
{ Printed values >= 1% of Qp.)

Outflow

cfs cfs

cfs

cfs

0.00
0.00
0.00
0.00
- 0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
6.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.05

Continues on next page...




Thru Pond - 1 hr.

Hydrograph Discharge Table

Elevation

Time Inflow
(hrs) cfs it
18.30 0.1 736.14
18.35 0.1 736.14
18.40 0.10 736.14
18.45 0.10 736.14
18.50 0.09 736.14
18.55 0.09 736.14
18.60 0.09 736.14
18.65 0.09 736.13
18.70 0.09 736.13
18.75 0.09 736.13
18.80 0.09 736.13
18.85 0.08 736.13
18.90 .09 736.13
18.95 0.09 736.13
19.00 0.09 736.13
19.05 0.09 736.13
19.10 0.09 736.13
19.15 0.09 736.13
19.20 0.09 736.12
19.25 0.09 736.12
19.30 0.09 736.12
19.35 0.09 736.12
19.40 0.09 736.12
19.45 0.09 736.12
19.50 0.09 736.12
19.55 0.09 736.12
19.60 0.09 736.12
19.65 0.09 736.12
19.70 0.08 736.12
18.75 0.09 736.11
19.80 0.09 736.11
19.85 0.09 736.11
19.90 0.09 736.11
19.95 .09 736.11
20.00 0.09 736.11
20.05 0.09 736.11
20.10 0.08 736.11
20.15 0.09 736.11
20.20 0.09 736.11
20.25 0.09 736.11
20,30 . (.09 736.11
20.35 0.09 736.11
20.40 0.09 736.11
2045 0.09 736.10
20.50 0.09 736.10
20.55 0.09 736.10
20.60 0.09 73610
{2065 009 736.10
20.70 0.09 136.10
20.75 0.69 736.10
20.80 0.09 736.10

Clv A
cfs

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.13
0.13
0.13
0.13
0.13

CivB
cfs

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

ClvC
cfs

0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

CvD WrA Wr8 WrC
cfs cfs cfs cfs

WrD Exfil
cfs cfs

Qutflow
cfs

0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
Q.15
0.15
0.15
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
.14
0.14
0.14
0.14
0.14
0.14
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

Continues on next page...




Thru Pond - 1 hr.

Hydrograph Discharge Table

Time Inflow  Elevation CivA ClvB ClvC CivD WrA WB WC WD Exfil QOutflow

(hrs) cfs it cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
2595  0.00 735.98 040 040 - e e e e e e 0.10
26.00 0.00 735.97 010 010 e e emeem e e e e 0.10
26.05 0.00 735.06 010 0.09 weew e e e e e e 0.09-
26.10  0.00 735.94 010 009 o et e e e e e 0.09
26.15 0,00 735.93 010 0.09 - cem e e e e aneee 0.09
26.20 0.00 735.92 010 009 - e mmmmmmmenmememmeem e 0.09
26.25 0.00 735.80 010 009 e e e e e e e 0.09
2630  0.00 735.89 010  0.09  m meem e e e e e 0.09
26.35 0.00 735.88 0.08 009 e e e e e e e 0.68
26.40 0.00 735.86 0.09 009 e e e e e 0.09
2645  0.00 735.85 0.09 0.09 - ceem e e e e e 0.09
26.50 0.00 735.84 009 009 e e e e e e e 0.09
26.55 0.00 735.82 009 009 - semme e e e e e 0.09
26.60 0.00 735.81 0.08 0.09 B T 0.09
\26.65 0.00 __ 73580] 0.09  0.09 o e e e e e e 0.09
2670 0.00 735.79 0.09 008 - —m e e e e e 0.08
26.75 0.00 735.78 009 008 - cm e e e e e 0.08
26.80 0.00 735.76 0.08 008  wwmm memee mmeem e e e e 0.08
26.85  0.00 735.75 009 008 - e e e e e e 0.08
26.90 0.00 735.74 0.09 008 s eeem e e e e e 0.08
26.95 0.00 735.73 0.08  0.08  womw emin e e e e e 0.08
27.00 0.00 73572 - 008 008 - @ - T 0.08
27.05 0.00 735.70 008 008 - e eem e e e e 0.08
2710  0.00 735.69 0.08 0.08 - S e 0.08
27.15 0.00 735.68 008 008 - e s e e —— - 0.08
2720  0.00 735.67 0.08 008 < e e e e e e 0.08
27.25 0.00 735.66 008 008 - —m e e e e e 0.08
27.30 0.00 735.65 0.08 008 - @ - T 0.08
27.35  0.00 735.64 0.08 007 == e e e s, 0.07
2740  0.00 735.63 008 D.07 = sem s e e e e 0.07
27.45 0.00 735.62 0.08 007 —— e e e e e 0.07
27.50  0.00 735.61 0.08  0.07 o= er et e e e e 0.07
2755  0.00 735,59 0.08 007 - —ee e e e e ol 0.07
27.60 0.00 735.58 008 007 - e e e 0.07
2765  0.00 735.57 0.07 007 = e e e e e e 0.07
27.70 0.00 735.56 0.0 007 - e e e e e 0.07
27.75 0.00 735.55 0.07  0.07 - —m e e e e e 0.07
27.80  0.00 735.54 0.07 007 - e e e e e 0.07
27.85 0.00 735.53 007 007 - el e Tt R 0.07
27.90 0.00 735.52 007 007 - e -——-- - e ——--- ! 0.07
2795  0.00 735.52 0.07  0.07  wee e e e = 0.07
28.00 0.00 735.51 0.07 007 - e e e e e 0.07
28.05 0.00 735.50 0.07 006 - e eem e e e e 0.06
28.10  0.00 735.49 0.06 0.06 < weeee e U 0.06
28.15 0.00 735.48 0.06 006 - = e e e e e 0.06
28.20 0.00 73547 0.06 0.068 - —em eeem e e e e 0.06
28.25 0.00 735.46 006 006 - @ e e 0.06
2830 0.00 735.45 0.06 006 —- — e e e e 0.06
28.35  0.00 735.44 006 006 - m e e e e e 0.06
28.40 0.00 735.43 006 0.06 - e e e ameen oo 0.06
2845  0.00 735.42 0.06 0.0  smmem memem meeen e e e e 0.06

Continues on next page...




Thru Pond - 1 hr.

Hydrograph Discharge Tabie

Time Inflow
(hrs) cfs
36.15 0.00
36.20 0.00
36.25 0.00
36.30 0.00
36.35 0.00
36.40 0.00
36.45 0.00
36.50 0.00
...knd

Elevation
t

735.02
735.02
735.02
735.01
735.01
735.01
735.01
735.01

CivA
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ClvB CiwC ClvD WrA WrB WC WD Exfi
cfs cfs cfs cfs cfs cfs cfs cfs

0.00 o e e e
0.00 e meee e e e
0.00  wom e e e e S ——
0.00  —m e e e e e
0.00  ~- e e e e e

@5 oo’

Ouitflow
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00




Storm Sewer Calculations
Building #2




Commerce Business Park - Building #1

STR. #
604

Area =
1.67
Acres

STR. #
606

Area =
0.40
Acres

Storm Sewer Calculations

Desc. Soil Ac. CN CNxAc.
Runoff curve number (CN) Imp. (PR.) 0.09 X 98 = 9
Imp. (fut) 0.91 -] 98 = 89
l.awn 'c’ 0.67 X 79 = 53
0.00 X 0 = 0
Total 1.67 / 151 = CN-
"Tlg" =
1. SheetFlow T.C.= 0007 x( 015 x 40 )% = 7 Minutes
2.64 % 0.01 %4
2. Shallow Concentrated
Unpaved: T.C.= 16.135  «x 0.0075 ** = 1.40 ft/sec
= 0 feet = 0 Minutes
1.40 ft/sec
Paved: T.C= 20328 X 0005 % = 144 fisec
= 490 feet = 6 Minutes
1.44 fi/sec
T/c Total= 13 Minutes
Desc. Soil Ac. CN CNxAc.
Runoff curve number (CN) Imp. (PR.) 0.29 % 98 = 28
Imp. (fut) 0.00 i 98 = 0
Lawn 'c 0.11 X 79 = 8
0.00 x 0 = 0
Total 0.40 / 37 = CN-
"Tic" =
1, SheetFlow T.C.= 0007 x( iE x 9 ™ = 4 Minutes
264 0.50 0.02 0.40
2. Shallow Concentrated
Unpaved: T.C= 16.135 X 0015° = 198 fifsec
= 45 feet = 0 Minutes
1.98 ft/sec
Paved: T.C= 20328  «x 001 % = 203 ftsec
= 56 feet = 0 Minutes
2.03 filsec
T/c Total= 5 Minutes




Commerce Business Park - Building #2 Storm Sewer Calculations

Desc. Soil Ac. CN CNxAc.
STR. # Runoff curve number (CN) Imp. (PR.) 0.47 X 98 = 46
610 Imp. (fut) 0.00 X 98 = 0
Lawn e 0.08 % 79 = 6
Area = 0.00 X 0 = 0
0.55 Total 055 / 52 =CN-
Acres "Tlc" =
1. SheetFlow T.C= 0.007 x( 015 x 123 )™ = 2 Minutes
292 0.50 0.01 0.40
2. Shallow Concentrated
Unpaved: T.C= 16.135 X 0.0075 *® = 1.40 ft/sec
= 0 feet = 0 Minutes
1.40 fi/sec
Paved: T.C= 20328 «x 0015% = 249 fisec
- 48 feet = 0 Minutes
2.49 ft/sec
Tlc Total= 2 Minutes

5 Minutes Minumum




Hydrograph Summary

eport

Hyd. | Hydrograph| Peak Time Time to Volume Inflow Maximum faximum Hydrograph

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

1 SCS Runoff 442 1 23 4,751 —— ] e - Str. 604 - 0.5 hr.

2 SCS Runoff 4.36 1 34 6,868 - s e Str. 604 -1 hr.

3 SCS Runoff 3.45 1 58 9,481 B e Str. 604 -2 hr.

STM-603-604.gpw

Return Period: 10 Year

Tuesday, Jul 23 2013, 10:27 AM

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Juf 23 2013, 1(:28 AM

Hyd. No. 1

Str. 604 - 0.5 hr.

Hydrograph type = SCS Runoff Peak discharge = 4.42cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area = 1.84 ac : Curve number = 80
Basin Slope = 00% Hydraulic length = O ft

Te method = USER Time of cone. (Te) = 13.0 min
Total precip. = 1.551in Distribution = Huff-2nd
Storm duration = 1hrs Shape factor = 484

Hydrograph Volume = 4,751 cuft
( Printed valuas >= 60% of Qp.)

Hydrograph Discharge Table

Time - Quiflow

(hrs cfs)
0.27 2.34
0.28 2.86
0.30 3.35
0.32 3.77
0.33 409
0.35 4.30
0.37 4.41
0.38 - 442 <<
0.40 4.37
0.42 4.26
0.43 4.08
0.45 3.86
0.47 3.60
0.48 3.32
0.50 3.03
0.52 2.72
0.53 242

...End




Hydrograph Summary |

eport

Hyd. | Hydrograph| Peak Time Time fo | Volume Inflow Maximum Waximum Hydrograph

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

1 SCS Runoff 1.67 1 17 1,362 B Str. 606 - 0.5 hr.

2 SCS Runoff | 1.37 1 29 1,913 e B Str. 606 - 1 hr.

3 SCS Runoff | 0.95 1 52 2,524 - e Str. 606 - 2 hr.

STM-605-606.gpw

Return Period: 10 Year

Tuesday, Jul 23 2013, 10:28 AM

Hydraflow Hydrographs by intelisolve




Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Str. 608 - 0.5 hr.

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Drainage area = 0.40 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 1.551in
Storm duration = 1 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

1S T T N LA B 1 B 1

Tuesday, Jul 23 2013, 10:28 AM

1.67 cfs
1 min
93

0 ft

5.0 min
Huff-2nd
484

Hydrograph Discharge Table

Time -- Outfiow
(hrs cfs)

0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.36
0.37
0.38

AAAA\AAAAA
NwWmHODDwWwo
WOHRBNBRNO R
Fa
A

0 -
w0 o
E &

...End

Hydrograph Valume = 1,362 cuft
{ Printed values >= 50% of Qp.}




Hydrograph Summary Report

Hyd. | Hydrograph; Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

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

1 SCS Runoff | 2.64 1 17 2,179 T I e Str. 610 - 0.5 hr.

2 S5CS Runoff | 2.11 1 28 2,974 B e Str. 610 -1 hr.

3 SCS Runoff | 1.42 1 51 3,843 T B I Str. 61¢-2 hr.

STM-609-610.gpw

Return Period: 10 Year

Thursday, Feb 8 2018, 8:24 AM

Hydraftow Hydrographs by Inteliscive




Hydrograph Report

Hydraflow Hydrographs by Intelisolve Thursday, Feb 8 2018, 8:24 AM
Hyd. No. 1

Str. 610 - 0.5 hr.

Hydrograph type = SCS Runoff Peak discharge = 2.64 cfs

Storm frequency = 10 yrs Time interval = 1 min

Drainage area = (.55 ac Curve number = 95

Basin Slope = 0.0 % Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 5.0 min

Total precip. = 1.551in Distribution = Huff-2nd

Storm duration = 1hrs Shape factor = 484

Hydrograph Volume = 2,179 cuft
{ Printed values >= 50% of Qp.)

Hydrograph Discharge Table

Time -~ Qutflow

(hrs cfs)
0.20 1.41
0.22 1.83
0.23 220
0.25 2.49
0.27 2.64
0.28 2.64 <<
0.30 2.54
0.32 2.35
0.33 2.11
0.35 1.86
0.37 1.61
0.38 1.40

...End
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low Sumimary Report

Page i

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor [ Dns
No. rate size length EL Bn EL Up slope down up loss | line

{cfs) (in) {ft) {ft) () (%) (ft) (ft) (fty | No.
1 603 4,36 18 ¢ 450 736.05 736.20 0.333 | 736.85 737.16 0.00 End

Project File: 603-604.stm

IDF File: Marioni.IDF

Total No. Lines: 1

Run Date: 07-23-2013

NOTES: ¢ = circular; e = elliptical; b =box; Return period = 10 Yes.; * Indicates surcharge condition.
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ydraflow Summary Page 1
Line Line 1D Flow Line Line Invert Invert Line HGL HGL Minor ] Dns
No. rate size fength EL Dn EL Up slope down up loss line

{cfs) {in) ] {fy) {it) (%) {ft) (ft) {ith | No.
1 606 3.35 i5 ¢ 84.0 736.15 736.40 0.295 736.88 737.43 0.00 Engd

Froject File: 605-606.stm

IDF File: Marion1.IDF

Total No. Lines:

1

Run Date: 07-23-2013

NOTES: ¢ =circutar; e = elliptical; b =box; Return period = 10 Yrs.; * Indicates surcharge conditicn.
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Hydraflow Summary Report Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor| Dns
No. rate size fength EL Dn EL Up slope down up loss fine
(cfs} {in} ) {ft) (ft) {%) {ft) (ft) (ft) No.
1 606 2.64 15 ¢ 82.0 736.45 738.70 0.305 | 737.10 737.57 0.00 End
Project File: 609-610.stm IDF File: Marion1.IDF Total No. Lines: 1 Run Date: 02-08-2018
NOTES: ¢ = circular; e = elliptical; b= box; Return period = 10 Yrs.; * Indicates surcharge condition.
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COMMERCE BUSINESS PARK - BUILDING #1

INLET DEPTH CALCULATION
iINLET # 606 Neenah 3405 Casting (50% Clogged)
Discharge Rate (Qi) = 1.67 cis.
Perimeter of Grate Opening (P) = 3.95 fi.
Area of Grate Opening (Ai) = - 0.75 sq. fi.

Grate acting as weir (depths less than 0.3 ft.):

Qi = 3.0P[(d)*1.5]

Grate acting as orifice (depths greater than 0.4 fi.).
Qi = 4.89(Ai)[(d)"0.8]

Weir flow depth = 0.27 fi.
Orifice flow depth = 0.21 fi.

Allowable Depth = 050 ft.




COMMERCE BUSINESS PARK - BUILDING #2
INLET DEPTH CALCULATION

INLET # 610 Neenah 3405 Casting (50% Clogged)
Discharge Rate (Qi) = 1.98 c.fs.
Perimeter of Grate Opening (P) = 3.95 fi.
Area of Grate Opening (Ai) = 0.75 sq. ft.

Grate acting as weir (depths less than 0.3 ft.):

Qi = 3.0P[(d)*.5]

Grate acting as orifice (depths greater than 0.4 ft.):
Qi = 4.89(Ai{(d)"0.8]

Weir flow depth = 0.30 ft.
Orifice flow depth = 0.29 ft.

Allowable Depth = 0.50 ft.




Watershed Basin Maps
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