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TECHNICAL INFORMATION DATA

Summary of Pre-Developed Drainage Conditions:

This project, “Patriot Defense Research Park - Buildings #1 and #2”, is located at approximately
1399 Earlywood Dr., Franklin, IN 46131 in Johnson County, Indiana. The site is located within the ‘B’
and ‘C’ soil classifications per the Soil Survey Maps for Johnson County. The site is currently an
undeveloped parcel that is comprised of a combination of cultivated crops and grass.

Onsite Pre-Basin ‘1’ consists of an undeveloped parcel that is comprised of a combination of

cultivated crops and grass. The runoff drains to the east and south to Canary Ditch, which then flows to

the southeast from the site. A summary of the release rates are as follows:

Onsite Pre-Basin ‘1’
A =29.5 acres CN =68
Q2=2.30 cfs, Q1o =7.73 cfs, Qo0 =21.12 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:

Q10=2.17 cfs, Q0 = 7.29 cfs

Summary of Post-Developed Drainage Conditions:

The proposed site improvements for the project will consist of a 26,400 sq. ft. building and an
80,000 sq. ft. building with asphalt parking, stone material storage area, concrete curbs and sidewalks.
Additional improvements include the installation of a detention pond, sanitary sewer extension and a
storm sewer system and private infrastructure utilities.

The overall site is master planned for future industrial buildings, with an assumed impervious
coverage of 72% for an Urban District for light industrial uses. The runoff from the proposed and future

improvements, shown as Onsite Post-Basin ‘1°, will be routed through a proposed detention pond with



the outlet release rate controlled by a pond control structure. The outflow from the pond will release east
to Canary Creek along the east property line.

The release point to Canary Creek is in floodzone AE (studied floodzone with elevations
established) as per FEMA Firm Map #18097C0143 E, effective January 29, 2021. The 100-year tailwater
elevation of 758.80 was established via the Firm Map and this elevation was included in the computation
of the 100 year flood elevation for the detention pond.

The drainage design for the site meets the requirements of General Drainage Standards, Chapter
6.19 of the City of Franklin Subdivision Control Ordinance. A summary of the drainage runoff and

detention pond releases are as follow:

Onsite Post-Basin ‘1°:

A =29.5 acres CN =90
Q,=18.05 cfs, Q10 =39.76 cfs, Qo0 = 71.54 cfs
Detention Pond #1:

N.P. =752.00, T.O.B. =761.50, Storage = 652,128 Cu. Ft.
100-yr elev. = 759.33

Detention Outflow (w/o Tailwater):

Q, =1.28 cfs, Q19 =2.30 cfs, Qg0 = 7.26 cfs

Detention Outflow (w/ Tailwater):

Q,=0.00 cfs, Q19 =0.00 cfs, Qg = 2.10 cfs

Water Quality:

The proposed dry detention and pond control box is 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.

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 “Rational Method” and input into the HYDRAFLOW Storm

Sewer Module to calculate the velocity, capacity, hydraulic grade line, gutter and inlet spreads for each



storm sewer system. A weighted coefficient was computed for all storm basins in accordance with
Chapter 6.19 of the City of Franklin General Drainage Standards. Individual times of concentration were
calculated using Manning Equation. The storm sewer system is sized for a 10-year storm runoff event

with no surcharging.

Stormwater Pollution Prevention:

The land disturbing activities will be greater than 1 acre, so a Rule 5 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.

Compensatory Storage Summary:

A portion of the project site will have fill added in a shaded Zone "AE", per FEMA Firm Map
#18097C0143 E, effective January 29, 2021, therefore a compensatory storage is required.

The compensatory storage calculation was computed via a dirt-take off volume program within
the AutoCAD software. The existing and proposed ground conditions were computed within the
floodzone area up to the flood elevation as scaled from the current FEMA flood map. This method of
calculated the compensatory storage is more accurate then cut/fill cross sections.

The compensatory storage for construction of the detention improvements requires 1225 cubic
yard of fill. A proposed compensatory storage area will be built with 1290 cubic yards of cut for
detention; therefore there is no net loss in floodplain storage. A compensatory storage cut/fill map is

included in the ‘Watershed Delineation Maps’ portion on this report.
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Soil Map—Johnson County, Indiana

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Br Brookston silty clay loam, 0 to 52.6 40.8%
2 percent slopes

CrA Crosby silt loam, fine-loamy 42.3 32.8%
subsoil, 0 to 2 percent
slopes

CsB2 Crosby-Miami silt loams, 2 to 4 2.7 21%
percent slopes, eroded

MnB2 Miami silt loam, 2 to 6 percent 8.0 6.2%
slopes, eroded

UbaA Urban land-Brookston 8.4 6.5%
complex, 0 to 2 percent
slopes

UcfA Urban land-Crosby silt loam 14.8 11.5%
complex, fine-loamy subsoil,
0 to 2 percent slopes

Totals for Area of Interest 128.7 100.0%

UsbA  Natural Resources Web Soil Survey 8/16/2021

—=S - -
== Conservation Service

National Cooperative Soil Survey

Page 3 of 3



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

2 5 10 25 50 100

0.08 5 4.75 6.14 6.99 8.08 8.83 9.69
0.17 10 3.63 4.75 5.48 6.40 7.07 7.77
0.25 15 2.97 3.92 4.55 5.34 5.94 6.53
0.5 30 1.98 2.64 3.09 3.65 4.10 4.50
1 60 1.25 1.67 1.96 2.31 2.62 2.88
2 120 0.76 1.02 1.20 1.40 1.59 1.75
3 180 0.56 0.75 0.88 1.03 1.17 1.29
6 360 0.33 0.44 0.52 0.60 0.68 0.75
12 720 0.20 0.26 0.30 0.35 0.39 0.43
24 1440 0.1 0.15 0.17 0.20 0.22 0.25

. Return Period - Rainfall Depth (in)

Hours Minutes 2 5 10 25 50 100
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 IDD Tables for Indianapolis, IN

City of Indianapolis Appendix page A2-2
Stormwater Specifications Manual January 2019 - FINAL
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Cumulative storm rainfall (percent) for given storm npe

Cimnulative First- Second- Third-
storm time (pevcent) quartils quartile quartile

5 16 3 3

10 i3 8 6

15 43 12 9

20 52 16 12
) 60 2 15
30 ] 29 19
35 7 39 23
40 13 31 27
45 Fi 62 33
50 82 70 38
55 B4 16 43
G0 ] 81 57
63 88 B3 70
70 90 BE 19
73 a2 91 B3
80 a4 23 24
g5 06 93 Ly
o0 o7 97 a3
] 98 08 a7

FIGURE 202-02: Huff Rainfall Distribution

Fourth-
quartile

4

3
2
10

13

(SOURCE: Bulletin 71, "Rainfall Frequency Atlas of the Midwest", 1992)

City of Indianapolis
Stormwater Specifications Manual

Appendix page A2-4
January 2019 - FINAL



% %
Storm Time Precipitation
0 0.0
5 2.7
10 6.5
15 11.0
20 18.1
25 26.0
30 35.9
35 44.7
40 52.9
45 61.0
50 67.9
55 72.5
60 76.5
65 80.2
70 83.8
75 87.2
80 90.7
85 93.3
90 95.9
95 97.9
100 100.0

Estimated Values in Italics

TABLE 202-03: Huff Curve Ordinates
(SOURCE: Purdue, et al, "Statistical Characteristics of Short Time Increment Rainfall")

City of Indianapolis Appendix page A2-5
Stormwater Specifications Manual January 2019 - FINAL



Worksheet 3: Time of Concentration (T¢) or travel time (Tt)
Project By Diate

Location Checkead Date

Check one: D Present |:| Developed

Checkone: [T, []T;through subarea

Motes: Space for as many as two segments per flow type can be usad for each workshaet.
Include a map, schematic, or description of flow segments,

Sheet flow (Applicable to Tc anly)

Segment 1D

1. Surface description (table 3-1) ...
2. Manning's roughness coefficient, n (table 3-1)
3. Flowlength; L ftotal L4 300 ). vssmmmmesssimmmnannss I
4. Two-year 24-hour rainfall, Po oo 0
5. Land slope, 5 v T
6. Ty=_0.007 (nl) 08 Compute Tt ......... hir | + | =|:|
P, 05504
Shallow concentrated flow
Segment 1D

7. Sudace description (paved or unpaved] ...
B, Flow length, L it

9, Watercourse slope, 8 i e

10. Average velocity, V (figure 3-1) i

" T=_ L Compute Tt .o hr [ | =| |
3600V
Channel flow
Segment ID
12. Cross sectional flow area, 8 . i 2

13, Wetted peimeter, Py oo 1

14. Hydraulic radius, r= <R CompUe T e 1
15 Channel slope, = L
16. Manning's roughness coefficient, n ...
17. V=_149r28g12 Compute V. diis
18, PG, L oo
19. Ti= l Compute Tt vrerecne I | + | =
20. Watﬁrst?eﬁ?gr%ubama Toor Ty (add Ty in steps 6, 11, and 19) .. HP

FIGURE 203-01: Time of Concentration or Travel Time Worksheet
(SOURCE: 210-VI-TR-55, Second Ed., June 1986)

City of Indianapolis Appendix page A2-6
Stormwater Specifications Manual January 2019 - FINAL



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% 0.17
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 2019 - FINAL



.50

.20

10

.06

.04

Watercourse slope (ft/ft)

.02

.01

.005

Average velocity (ft/sec)

FIGURE 203-02: Average Velocities for Estimating Travel Time for Shallow Concentrated Flow
(SOURCE: 210-VI-TR-55, Second Ed., June 1986)

City of Indianapolis Appendix page A2-8
Stormwater Specifications Manual January 2019 - FINAL
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FIGURE 203-03: Nomograph for Solution of Manning Equation
(SOURCE: North Carolina Erosion & Sediment Control Planning & Design Manual, 09/01/88)
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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)
Moderately 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 Coefficients? for Use in the Rational Method
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[Absence of an entry indicates the feature iz not a concern. The symbol < means less than; > means greater than]

Flooding High water table x
Soil name and Hydro- —= - Patential
manp symbaol logic Frequency  |[Duration Months Depth Kind Months frost
sl group action
Brookston: Ft 1
B B/D Frequent Brief | Dec-May._ 0-1.0 | Apparent | Dee-May High.
Crosby : i
Cmr S oo L Gl o] None 5 s 10-30 | Apparent Jan-Apr._ High.
a8 .
Crosbhy part C PR ik 1,0-4.0 | Apparent Jan-Apr.. High.
Miamipart.. . .. B None ’ s S o =60 Moderate.
Eel: . )
B oun, =y C Frequent Hrief Oct-Jun ... | %.0-60 | Apparent. | Jan-Apr High.
Fox:
FoM, FobB2, 'F2C2. .. . B Nong — R = 8.0 Moderate.
Genesee:
Geo B Frequent . | Brief Oet-Jun .. =00 - ol Moderate.
Hennepin:
[ R e e B None S, =6.0 Moderate.
Martinsville:
Mg#, MgB2_ S B MNone .. ... =60 | Moderate.
Miami:
MmA, MmB2, MmC2, B Naome ] 6.0 e | Moderate,
! MxDZ, MrEZ,
Ockley:
Och, OcB2 T B None e =6.0 - Moderate.
Renzeelaer: 8
Re . I B/D Mone N 0-10 | Apparent_. .| Dee-May High.
Shoals: 3 .
BN G Frequent Brief Oct-Jun 1.0-3.0 | Apparent Jan-Apr High.
Sleeth: "
Sk, c None ; 1.0-3.0 | Apparent... | Jan-Apr_.. | High,
Sloan: _ )
Sn e B/D Frequent Long. Oct—Jun 0-0.5 | Apparent | Nov-Jun High,
Urban land:
U _
EBrockston part .. B/D Frequent | Brief Dee—May 0-1.0 | Apparent.. Dec-May . High.
'
Lk ]
(Ilmahy part c Wi e | 1.0-3.0 | Apparent__ | Jan-Apr._ High.
L UEA:
Foxpart.......coo B Nene sy e =60 e | MOdBTALE,
LG
Foxpart_____ B |Nome _ | >80 [ Moderate.
'ug
éenesee part B Frequent | Brief . | Oct—Jun.___.| >80 | .. sk | Maderate.
! UmB
Miami part. B None ) N . =60 RN M ORI A .| Moderate.
! Umis
Miamipart.. . ... B ) | WY (rSssppal .. 1 P — | Moderate.
1
Ly :
Westland part_... ... B/D Frequent | Brief | Dec—May 0-1.0 | Apparent._. Dec-May .. |High.
Westland: :
We .o ... | B/D (Frequent. . Brief Dec—May_ ... 0-1.0 | Apparent . | Dec-May | High.
Whitaker: .
| Lo T Ery P e C _llh'one.___ ek R PR S : 1.0-3.0 |Apparent__ |Jan-Apr_. . |[High.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and
behavior of the whole mapping unit,

TABLE 205-01: Soil and Water Features for Marion County, Indiana
(SOURCE: NRCS, Soil Survey of Marion county, Indiana, 1991)
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Cover Description Curve Numbers for Hydrologic Soil

Groups
Cover Type and Average Percent | A B C D
Fully developed urban areas (vegetation established)
Open 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%) 39 | 61 | 74 | 80

Good condition (grass cover > 75%)

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

Streets and Roads:

Paved; curbs and storm drains (excluding right-of- 98 | 98 | 98 | 98
way) 83 | 8 | 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 [ 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 I, = 0.2S
2 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 to 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. Composite CNs may be computed for other
combinations of open space cover type.

TABLE 205-02: Runoff Curve Numbers for Urban Areas
(SOURCE: 210-VI-TR-55, Second Ed., June 1986)
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Cover Description Curve Numbers for Hydrologic Soil Groups
Cover Type and
Hydrologic Condition A B C D

CuItivgted Land (R_ow Crops) 72 81 88 91

With conservation treatment 62 71 78 81

Without conservation treatment
Peshre o e Land o 9w o

Good condition 39 61 74 80
Meadow

Good condition 30 58 & 78
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 Hydrologic 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 3% 56 70 77

Good 30 48 65 73
Woods and grass combination (orchard or tree farm).

Poor 57 73 82 86

Fair 43 65 76 82

Good 32 58 72 79
Woods

Poor 45 66 77 83

Fair 36 60 73 79

Good 30 5 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)
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Pre-Developed Drainage Conditions



Runoff curve number (CN) and Time of Concentration (TC) Calculations

Project: Patriot Defense Research Park

Circle one: Present | Developed

Runoff curve number (CN)

By: JPH
Onsite Basin 1

Date: 9/3/21

Time of Concentration

Sheet

Shallow
Concentrated Flow

Channel

Flow

Soil Name Cover Description (cover type, treatment, and
and cription & ype, b L Area (in | Product of
. hydrologic condition; percent impervious; CN 1/
Hydrologic . . . acres) CN x area
unconnected/connected impervious area ratio
Group
. Total Product
Br'B' Cult?\{ated Farmland (Grassland - Good 61 13.65 8327 CN (weighted) =
Condition- Used Per Stormwater Manual)
Total Area
CrA, CsB2, Cult?\{ated Farmland (Grassland - Good 74 15.74 11648
MnB2 -'C' Condition- Used Per Stormwater Manual) ) 2008.2
CN (weighted) = -
29.5
0.0
0.0 CN (weighted) = 68.1
' USCN= 68
0.0
0.0
0.0
Impervious Areas 98 0.11 10.8
Totals= 29.50| 2008.19
T.C= 00l x( 0.17 X 100 )80 _ 21 Minutes
2.64 0.50% %
Unpaved: T.C= 161 x 0.50% *° = 1.14  ft/sec
= 950 feet = 14 Minutes
1.14 ft/sec
Unpaved: TC= 161 x  080% " = 144 fi/sec
= feet = 0 Minutes
1.44 ft/sec
X-sec 1.77 Mann'N'  0.013 2.52 ft/sec
Wet Per. 4.71 Flow Length 0 feet = 0 Minutes
Hyd.R.= 0.38
Chan. Slope 0.18%
Minimum T/C = 5 Minutes T/c Total= 35 Minutes




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) (cuft)

1 SCS Runoff 0.88 1 70 2,036 —_— | - Pre Onsite 1 -1 hr.

2 SCS Runoff 1.40 1 109 6,789 —_— | - Pre Onsite 1 - 2 hr.

3 SCS Runoff 1.53 1 100 10,735 —_— | - Pre Onsite 1 - 3 hr.

4 SCS Runoff 1.54 1 171 20,116 —_— | - Pre Onsite 1 - 6 hr.

5 SCS Runoff 217 1 365 36,967 —_— | - Pre Onsite 1 - 12 hr.

6 SCS Runoff 2.30 1 943 48,253 —_— | - Pre Onsite 1 - 24 hr.

21008pre.gpw Return Period: 2 Year Tuesday, Sep 7 2021, 2:31 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No.
Pre Onsite 1 - 24 hr.

6

Hydrograph type
Storm frequency
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

= SCS Runoff

2yrs

29.50 ac

0.0 %

USER
2.64in
24 hrs

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

Tuesday, Sep 7 2021, 2:32 PM

2.30 cfs
1 min
68

0 ft
35.0 min
Huff-3rd
484

Hydrograph Discharge Table

Time -- Outflow

(hrs

15.17
15.18
15.20
15.22
15.23
15.25
15.27
15.28
15.30
15.32
15.33
15.35
15.37
15.38
15.40
15.42
15.43
15.45
15.47
15.48
15.50
15.52
15.53
15.55
15.57
15.58
15.60
15.62
15.63
15.65
15.67
15.68
15.70
15.72

cfs)

1.96
1.98
1.99
2.00
2.01
2.03
2.04
2.05
2.06
2.07
2.08
2.10
2.1
212
213
2.14
215
2.16
217
2.18
2.20
2.21
2.22
2.23
2.24
2.25
2.26
2.27
2.28
2.29
2.29
2.29
2.30
2.30 <<

Time -- Outflow
cfs)

(hrs

15.73
15.75
15.77
15.78
15.80
15.82
15.83
15.85
15.87
15.88
15.90
15.92
15.93
15.95
15.97
15.98
16.00
16.02
16.03
16.05
16.07
16.08
16.10
16.12
16.13
16.15
16.17
16.18

...End

2.30
2.30
2.29
2.29
2.28
2.28
2.27
2.26
2.24
2.23
2.22
2.20
2.18
2.16
2.14
213
21
2.09
2.07
2.06
2.04
2.03
2.01
2.00
1.99
1.98
1.97
1.96

Hydrograph Volume = 48,253 cuft
( Printed values >= 85% of Qp.)



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) (cuft)

1 SCS Runoff 6.54 1 60 19,408 —_— | - Pre Onsite 1 -1 hr.

2 SCS Runoff 7.73 1 68 36,965 —_— | - Pre Onsite 1 - 2 hr.

3 SCS Runoff 7.38 1 81 48,250 —_— | - Pre Onsite 1 - 3 hr.

4 SCS Runoff 6.34 1 110 73,839 —_— | - Pre Onsite 1 - 6 hr.

5 SCS Runoff 6.65 1 335 102,790 —_— | - Pre Onsite 1 - 12 hr.

6 SCS Runoff 6.14 1 940 134,489 —_— | - Pre Onsite 1 - 24 hr.

21008pre.gpw Return Period: 10 Year Tuesday, Sep 7 2021, 2:31 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Sep 7 2021, 2:33 PM
Hyd. No. 2

Pre Onsite 1 -2 hr.

Hydrograph type = SCS Runoff Peak discharge = 7.73 cfs

Storm frequency = 10 yrs Time interval = 1 min

Drainage area = 29.50 ac Curve number = 68

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 35.0 min

Total precip. = 2.40in Distribution = Huff-1st

Storm duration = 2hrs Shape factor = 484

Hydrograph Volume = 36,965 cuft
( Printed values >= 85% of Qp.)

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.92 6.66
0.93 6.82
0.95 6.97
0.97 7.11
0.98 7.23
1.00 7.35
1.02 7.45
1.03 7.53
1.05 7.60
1.07 7.65
1.08 7.69
1.10 7.72
1.12 7.73
1.13 7.73 <<
1.15 7.72
1.17 7.69
1.18 7.65
1.20 7.60
1.22 7.53
1.23 7.45
1.25 7.35
1.27 7.26
1.28 7.15
1.30 7.04
1.32 6.93
1.33 6.82
1.35 6.70
1.37 6.58

...End



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) (cuft)

1 SCS Runoff 19.72 1 49 60,578 —_— | - Pre Onsite 1 -1 hr.

2 SCS Runoff 21.12 1 60 96,509 —_— | - Pre Onsite 1 - 2 hr.

3 SCS Runoff 19.60 1 68 120,296 —_— | - Pre Onsite 1 - 3 hr.

4 SCS Runoff 14.99 1 101 164,100 —_— | - Pre Onsite 1 - 6 hr.

5 SCS Runoff 14.02 1 331 213,558 —_— | - Pre Onsite 1 - 12 hr.

6 SCS Runoff 12.11 1 939 280,652 —_— | - Pre Onsite 1 - 24 hr.

21008pre.gpw Return Period: 100 Year Tuesday, Sep 7 2021, 2:31 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Sep 7 2021, 2:33 PM
Hyd. No. 2

Pre Onsite 1 -2 hr.

Hydrograph type = SCS Runoff Peak discharge = 21.12 cfs

Storm frequency = 100 yrs Time interval = 1 min

Drainage area = 29.50 ac Curve number = 68

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 35.0 min

Total precip. = 3.501in Distribution = Huff-1st

Storm duration = 2hrs Shape factor = 484

Hydrograph Volume = 96,509 cuft
( Printed values >= 85% of Qp.)

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.78 18.00
0.80 18.47
0.82 18.89
0.83 19.27
0.85 19.61
0.87 19.91
0.88 20.19
0.90 20.43
0.92 20.64
0.93 20.81
0.95 20.93
0.97 21.03
0.98 21.09
1.00 21.12 <<
1.02 21.11
1.03 21.06
1.05 20.96
1.07 20.83
1.08 20.67
1.10 20.48
1.12 20.26
1.13 20.02
1.15 19.75
1.17 19.47
1.18 19.16
1.20 18.84
1.22 18.50
1.23 18.14

...End



Post-Developed Drainage Conditions



PROJECT: Patriot Defense Research Park DATED: 9/3/21

NAME: JPH ALLOWABLE RELEASE RATE CALCULATIONS
ALLOWABLE RELEASE PNT #1

PRE-DEV. ONSITE BASIN Q10p=0.5Q10e: 2.30 cfs

1 Q100p=Q10e=  7.73 cfs
Time 2YR 10YR. 100 YR. 10p 100p
1hr. 088  6.54 19.72 0.88 [6.54
2 hr. 140 773 21.12 140 [7.73
3hr. 153  7.38 19.60 153 |7.38
6 hr. 154  6.34 14.99 154  |6.34
12hr. 217  6.65 14.02 217  |6.65
24hr. 230 6.14 12.11 230 |6.14




Runoff curve number (CN)

Runoff curve number (CN) and Time of Concentration (TC) Calculations

Project: Patriot Defense Research Park

Circle one:

By: JPH

Present | Developed Onsite Basin 1

Date: 9/3/21

Time of Concentration

Sheet

Shallow
Concentrated Flow

Channel

Flow

Soil Name Cover Description (cover type, treatment, and
and cription & ype, b L Area (in | Product of
. hydrologic condition; percent impervious; CN 1/
Hydrologic . . . acres) CN x area
unconnected/connected impervious area ratio
Group
. . Total Product
Br'B' (Szr'(,’/a’:n?‘ztr‘vcsgshi‘iﬁ;ag) 88 1365 | 12012 CN (weighted) =
o imp 8 Total Area
CrA, CsB2, Urbar.l DlSth.tS (Industrial) 9] 15.74 14323
MnB2 -'C' (72% impervious coverage) . 2644.3
CN (weighted) = -
29.5
0.0
0.0 CN (weighted) = 89.6
' USCN= 90
0.0
0.0
0.0
Impervious Areas 98 0.11 10.8
Totals= 29.50| 2644.32
T.C= 00l x( 0.17 X 100 )80 _ 21 Minutes
2.64 0.50% **
Paved: T.C= 203 x 1.00% *° = 2.03 ft/sec
= 213 feet = 2 Minutes
2.03 ft/sec
Unpaved: TC= 161 x  080% " = 144 fi/sec
= feet = 0 Minutes
1.44 ft/sec
X-sec 1.77 Mann'N'  0.013 2.52 ft/sec
Wet Per. 4.71 Flow Length 1577  feet = 10 Minutes
Hyd.R.= 0.38
Chan. Slope 0.18%
Minimum T/C = 5 Minutes T/c Total= 33 Minutes




Pond Report

Hydraflow Hydrographs by Intelisolve

Pond No. 2 - Detention Pond 1 w/ Tailw
Pond Data
Pond storage is based on known contour areas. Average end area method used.

Tuesday, Sep 7 2021, 2:16 PM

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 752.00 45,416 0 0
1.00 753.00 48,621 47,019 47,019
2.00 754.00 52,961 50,791 97,810
3.00 755.00 58,444 55,703 153,512
4.00 756.00 65,890 62,167 215,679
5.00 757.00 74,842 70,366 286,045
6.00 758.00 83,177 79,010 365,055
7.00 759.00 91,484 87,331 452,385
8.00 760.00 99,849 95,667 548,052
9.00 761.00 108,303 104,076 652,128
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise (in) = 12.00 3.00 7.00 0.00 Crest Len (ft) = 11.70 0.00 0.00 0.00
Span (in) = 12.00 3.00 7.00 0.00 Crest El. (ft) = 756.30 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 0.00 0.00 0.00
Invert El. (ft) = 752.00 752.00 753.90 0.00 Weir Type = Riser
Length (ft) = 146.00 0.50 0.50 0.00 Multi-Stage = Yes No No No
Slope (%) = 1.36 0.50 0.50 0.00
N-Value = .011 .011 .013 .000
Orif. Coeff. = 0.60 0.60 0.60 0.00
Multi-Stage = n/a Yes Yes No Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 758.80 ft
Note: Culvert/Orifice outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CivA CivB CivC CivD Wr A WrB WrC WrD Exfil Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 752.00 0.00 0.00 0.00 0.00 0.00
1.00 47,019 753.00 0.00 0.00 0.00 0.00 0.00
2.00 97,810 754.00 0.00 0.00 0.00 0.00 0.00
3.00 153,512 755.00 0.00 0.00 0.00 0.00 0.00
4.00 215,679 756.00 0.00 0.00 0.00 0.00 0.00
5.00 286,045 757.00 0.00 0.00 0.00 0.00 0.00
6.00 365,055 758.00 0.00 0.00 0.00 0.00 0.00
7.00 452,385 759.00 1.29 0.00 0.00 0.00 1.29
8.00 548,052 760.00 3.17 0.00 0.00 0.00 3.17
9.00 652,128 761.00 4.29 0.00 0.00 0.00 4.29
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Project Name: Patriot Defense Research Park

Water Quality - Detention Pond
Option #1

20% of Runoff from a 1.25" storm event

Volume= 54,537 c.f. X 0.20 = | 10,907 c.f. <== USE

Project # 21008

Option #2

20% of a 0.50" direct runoff

Volume = 29.5 ac. X 43560 s.f. X 144 s.-in. X 0.50-in
1 ac. 1s.f.
= 92,521,440 c.in= 53,543 c.f.
= 53,543 ¢c.f. X0.20= 10,709 c.f.
Peak storm event happens at 1.24 inch storm event
Storm event that provides 10,907 cf.isa 1.25 inch storm event
Peak occurs at 24.25 hrs for the 1.25 inch storm event
24.25 hrs + 24.0 hrs = 48.25 hrs
Pond Elevation at 48.25 hrs = 752.59 n.p. 752.00
Pond Storage Volume at 48.25 hrs = 27,741 c.f. > 10,907 c.f.
1 = 0.59
47,019 27,741



PROJECT NAME: Patriot Defense Research Park
Emergency spillway calculation Pond

Peak 100 Yr. Inflow = 71.54 c.f.s.
1.25 X 7154 cfs.= 894

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

89.425 cfs.= 2.6 (L) 1
L= 3439

Top of Bank 761.50
Depth of Water= 760.50

Top of Spill Elev. = 759.50
100 yr. Elev. = 759.33




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) (cuft)

1 SCS Runoff 18.05 1 40 52,507 —_— | - Post Onsite 1 - 1 hr.

2 SCS Runoff 17.62 1 50 74,366 —_— | - Post Onsite 1 - 2 hr.

3 SCS Runoff 15.83 1 58 88,016 —_— | - Post Onsite 1 - 3 hr.

4 SCS Runoff 11.13 1 72 114,605 —_— | - Post Onsite 1 - 6 hr.

5 SCS Runoff 9.81 1 325 153,456 —_— | - Post Onsite 1 - 12 hr.

6 SCS Runoff 6.94 1 937 176,279 —_— | - Post Onsite 1 - 24 hr.

7 Reservoir 0.22 1 106 29,982 1 753.09 51,642 Thru Pond 1 - 1 hr.

8 Reservoir 0.26 1 164 37,898 2 753.50 72,649 Thru Pond 1 - 2 hr.

9 Reservoir 0.29 1 223 42,017 3 753.76 85,394 Thru Pond 1 - 3 hr.

10 Reservoir 0.56 1 395 51,704 4 754.19 108,116 Thru Pond 1 - 6 hr.

11 Reservoir 1.17 1 741 77,916 5 754.61 131,994 Thru Pond 1 - 12 hr.

12 Reservoir 1.28 1 1456 87,151 6 754.72 138,128 Thru Pond 1 - 24 hr.

13 Reservoir 0.00 1 0 0 1 753.11 52,507 Thru Pond1w/TW - 1 hr.

14 Reservoir 0.00 1 0 0 2 753.54 74,366 Thru Pond1w/TW - 2 hr.

15 Reservoir 0.00 1 0 0 3 753.81 88,016 Thru Pond1w/TW - 3 hr.

16 Reservoir 0.00 1 0 0 4 754.30 114,605 Thru Pond1w/TW - 6 hr.

17 Reservoir 0.00 1 0 0 5 755.00 153,456 Thru Pond1w/TW - 12hr.

18 Reservoir 0.00 1 0 0 6 755.37 176,279 Thru Pond1w/TW - 24hr.

21008post.gpw Return Period: 2 Year Tuesday, Sep 7 2021, 2:42 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Sep 7 2021, 2:44 PM
Hyd. No. 1

Post Onsite 1 - 1 hr.

Hydrograph type = SCS Runoff Peak discharge = 18.05 cfs

Storm frequency = 2yrs Time interval = 1 min

Drainage area = 29.50 ac Curve number = 90

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 33.0 min

Total precip. = 1.251in Distribution = Huff-1st

Storm duration = 1hrs Shape factor = 484

Hydrograph Volume = 52,507 cuft
( Printed values >= 85% of Qp.)

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.52 15.65
0.53 16.17
0.55 16.63
0.57 17.02
0.58 17.32
0.60 17.58
0.62 17.77
0.63 17.91
0.65 18.00
0.67 18.05 <<
0.68 18.05
0.70 18.01
0.72 17.93
0.73 17.82
0.75 17.67
0.77 17.49
0.78 17.26
0.80 17.01
0.82 16.74
0.83 16.44
0.85 16.14
0.87 15.81
0.88 15.46

...End



Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Sep 7 2021, 2:47 PM
Hyd. No. 12

Thru Pond 1 - 24 hr.

Hydrograph type = Reservoir Peak discharge = 1.28 cfs

Storm frequency = 2yrs Time interval = 1 min

Inflow hyd. No. =6 Reservoir name = Detention Pond 1
Max. Elevation = 754.72 ft Max. Storage = 138,128 cuft

Storage Indication method used. Outflow hydrograph volume = 87,151 cuft

( Printed values >= 99% of Qp.)

Hydrograph Discharge Table
Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
23.73 1.75 754.71 128 034 093 - - e e e e 1.27
23.75 1.75 754.71 128 034 093 - e e e e 1.27
23.77 1.75 754.71 128 034 093 - e e e e 1.27
23.78 1.75 754.71 128 034 093 - e e e e 1.27
23.80 1.75 754.71 128 034 093 - - e e e e 1.27
23.82 1.75 754.71 128 034 093 - - e e e e 1.27
23.83 1.75 754.71 128 034 093 - - e e e e 1.27
23.85 1.75 754.71 128 034 093 - - e e e e 1.27
23.87 1.75 754.71 128 034 093 - - e e e e 1.27
23.88 1.75 754.71 128 034 093 - - e e e e 1.27
23.90 1.75 754.72 128 034 093 - - e e e e 1.27
23.92 1.75 754.72 128 034 093 - - e e e e 1.28
23.93 1.75 754.72 128 034 093 - - e e e e 1.28
23.95 1.75 754.72 128 034 093 - - e e e e 1.28
23.97 1.75 754.72 128 034 093 - - e e e e 1.28
23.98 1.75 754.72 128 034 093 - - e e e e 1.28
24.00 1.75 754.72 128 034 093 - - e e e e 1.28
24.02 1.75 754.72 128 034 093 - - e e e e 1.28
24.03 1.74 754.72 128 034 093 - - e e e e 1.28
24.05 1.74 754.72 128 034 093 - - e e e e 1.28
24.07 1.72 754.72 128 034 093 - - e e e e 1.28
24.08 1.71 754.72 128 034 094 - - e e e e 1.28
24.10 1.69 754.72 128 034 094 - - e e e e 1.28
2412 1.66 754.72 129 034 094 - o e e e e 1.28
2413 1.64 754.72 129 034 094 - - e e e e 1.28
2415 1.61 754.72 129 034 094 - - e e e e 1.28
2417 1.57 754.72 129 034 094 - e e e e 1.28
2418 1.54 754.72 129 034 094 - - e e e e 1.28
24.20 1.50 754.72 129 034 094 - e e e e 1.28
24.22 1.45 754.72 129 035 094 - - e e e e 1.28
24.23 1.41 754.72 129 035 094 - - e e e e 1.28
24.25 1.36 754.72 129 035 094 - e e e e 1.28
24.27 1.31 754.72 129 035 094 - - e e e e 1.28 <<
24.28 1.25 754.72 129 035 094 - e e e e 1.28
24.30 1.19 754.72 129 035 094 - e e e e 1.28
24.32 1.13 754.72 129 035 094 - o e e e e 1.28
24.33 1.06 754.72 129 035 094 - e e e e 1.28
24.35 1.00 754.72 129 034 094 - - e e e e 1.28

Continues on next page...



Thru Pond 1 -24 hr.
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

24.37 0.93 754.72 129 034 094 - - e e e e 1.28
24.38 0.87 754.72 129 034 094 - - e e e e 1.28
24.40 0.82 754.72 129 034 094 - - e e e e 1.28
24.42 0.76 754.72 128 034 094 - - e e e e 1.28
24.43 0.70 754.72 128 034 094 - - e e e e 1.28
24.45 0.65 754.72 128 034 093 - - e e e e 1.28
24.47 0.60 754.72 128 034 093 - - e e e e 1.28
24.48 0.55 754.72 128 034 093 - - e e e e 1.28
24.50 0.51 754.72 128 034 093 - o e e e e 1.28
24.52 0.46 754.72 128 034 093 - o e e e e 1.28
24.53 0.42 754.72 128 034 093 - - e e e e 1.28
24.55 0.38 754.72 128 034 093 - - e e e e 1.27
24.57 0.34 754.71 128 034 093 - e e e e 1.27
24.58 0.31 754.71 128 034 093 - - e e e e 1.27
24.60 0.27 754.71 128 034 093 - - e e e e 1.27
24.62 0.24 754.71 128 034 093 - - e e e e 1.27
24.63 0.21 754.71 127 034 093 - e e e e 1.27

...End



Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No. 18
Thru Pond1w/TW - 24hr.

Hydrograph type = Reservoir
Storm frequency = 2yrs
Inflow hyd. No. =6

Max. Elevation = 755.37 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

Tuesday, Sep 7 2021, 2:48 PM

0.00 cfs

1 min

Detention Pond 1
176,279 cuft

Storage Indication method used.

...End

Outflow hydrograph volume = 0 cuft



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) (cuft)

1 SCS Runoff 39.76 1 38 112,786 —_— | - Post Onsite 1 - 1 hr.

2 SCS Runoff 37.97 1 47 153,366 —_— | - Post Onsite 1 - 2 hr.

3 SCS Runoff 33.35 1 54 176,264 —_— | - Post Onsite 1 - 3 hr.

4 SCS Runoff 24.11 1 61 222,901 —_— | - Post Onsite 1 - 6 hr.

5 SCS Runoff 17.08 1 302 270,476 —_— | - Post Onsite 1 - 12 hr.

6 SCS Runoff 11.80 1 936 318,729 —_— | - Post Onsite 1 - 24 hr.

7 Reservoir 0.64 1 104 53,012 1 754.24 110,905 Thru Pond 1 - 1 hr.

8 Reservoir 1.42 1 157 84,151 2 754.88 146,785 Thru Pond 1 - 2 hr.

9 Reservoir 1.65 1 214 103,086 3 755.18 164,760 Thru Pond 1 - 3 hr.

10 Reservoir 1.96 1 387 142,372 4 755.66 194,361 Thru Pond 1 - 6 hr.

11 Reservoir 2.18 1 739 180,349 5 756.05 219,256 Thru Pond 1 - 12 hr.

12 Reservoir 2.30 1 1454 209,402 6 756.28 235,731 Thru Pond 1 - 24 hr.

13 Reservoir 0.00 1 0 0 1 754.27 112,786 Thru Pond1w/TW - 1 hr.

14 Reservoir 0.00 1 0 0 2 755.00 153,366 Thru Pond1w/TW - 2 hr.

15 Reservoir 0.00 1 0 0 3 755.37 176,264 Thru Pond1w/TW - 3 hr.

16 Reservoir 0.00 1 0 0 4 756.10 222,901 Thru Pond1w/TW - 6 hr.

17 Reservoir 0.00 1 0 0 5 756.78 270,476 Thru Pond1w/TW - 12hr.

18 Reservoir 0.00 1 0 0 6 757.41 318,729 Thru Pond1w/TW - 24hr.

21008post.gpw Return Period: 10 Year Tuesday, Sep 7 2021, 2:42 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Sep 7 2021, 2:45 PM
Hyd. No. 1

Post Onsite 1 - 1 hr.

Hydrograph type = SCS Runoff Peak discharge = 39.76 cfs

Storm frequency = 10 yrs Time interval = 1 min

Drainage area = 29.50 ac Curve number = 90

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 33.0 min

Total precip. = 1.96in Distribution = Huff-1st

Storm duration = 1hrs Shape factor = 484

Hydrograph Volume = 112,786 cuft
( Printed values >= 85% of Qp.)

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.48 34.64
0.50 35.82
0.52 36.85
0.53 37.70
0.55 38.40
0.57 38.94
0.58 39.32
0.60 39.59
0.62 39.73
0.63 39.76 <<
0.65 39.70
0.67 39.53
0.68 39.27
0.70 38.94
0.72 38.54
0.73 38.06
0.75 37.51
0.77 36.89
0.78 36.19
0.80 35.45
0.82 34.65
0.83 33.81

...End



Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Sep 7 2021, 2:47 PM
Hyd. No. 12

Thru Pond 1 - 24 hr.

Hydrograph type = Reservoir Peak discharge = 2.30 cfs

Storm frequency = 10 yrs Time interval = 1 min

Inflow hyd. No. =6 Reservoir name = Detention Pond 1
Max. Elevation = 756.28 ft Max. Storage = 235,731 cuft

Storage Indication method used. Outflow hydrograph volume = 209,402 cuft

( Printed values >= 99% of Qp.)

Hydrograph Discharge Table
Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

20.55 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.57 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.58 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.60 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.62 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.63 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.65 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.67 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.68 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.70 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.72 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.73 2.84 756.24 228 043 1.84  —— - e e e e 2.28
20.75 2.84 756.25 228 043 1.84  —— - e e e e 2.28
20.77 2.84 756.25 228 043 1.84  —— - e e e e 2.28
20.78 2.84 756.25 228 043 1.84  —— - e e e e 2.28
20.80 2.84 756.25 228 043 1.84  —— - e e e e 2.28
20.82 2.84 756.25 228 043 1.84  —— - e e e e 2.28
20.83 2.84 756.25 228 043 1.84  —— - e e e e 2.28
20.85 2.84 756.25 229 043 1.85 = e e e e 2.28
20.87 2.84 756.25 229 043 1.85 = e e e e e 2.28
20.88 2.84 756.25 229 043 1.85 = e e e e 2.28
20.90 2.84 756.25 229 043 1.85 = e e e e 2.28
20.92 2.84 756.25 229 044 1.85 = e e e e e 2.28
20.93 2.84 756.25 229 044 1.85 = e e e e e 2.28
20.95 2.84 756.25 229 044 1.85 = e e e e e 2.28
20.97 2.84 756.25 229 044 1.85 = e e e e e 2.28
20.98 2.84 756.25 229 044 1.85 = e e e e e 2.28
21.00 2.84 756.25 229 044 1.85 = e e e e e 2.28
21.02 2.84 756.25 229 044 1.85 - e e e e e 2.28
21.03 2.84 756.25 229 044 1.85 = e e e e e 2.28
21.05 2.84 756.25 229 044 185 = e e e e e 2.28
21.07 2.84 756.25 229 044 1.85 = e e e e e 2.28
21.08 2.84 756.25 229 044 1.85 = e e e e e 2.28
21.10 2.84 756.26 229 044 1.85 = e e e e e 2.28
21.12 2.84 756.26 229 044 1.85 = e e e e e 2.28
21.13 2.84 756.26 229 044 1.85 = e e e e e 2.28
21.15 2.85 756.26 229 044 185  —— e e e e e 2.28
21.17 2.85 756.26 229 044 1.85 = e e e e e 2.28

Continues on next page...



Thru Pond 1 -24 hr.
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

21.18 2.85 756.26 229 044 1.85 = e e e e e 2.28
21.20 2.85 756.26 229 044 185  —— e e e e e 2.28
21.22 2.85 756.26 229 044 185  —— e e e e e 2.29
21.23 2.85 756.26 229 044 185  —— e e e e e 2.29
21.25 2.85 756.26 229 044 185  —— e e e e e 2.29
21.27 2.85 756.26 229 044 1.85 - e e e e e 2.29
21.28 2.85 756.26 229 044 1.85 - e e e e e 2.29
21.30 2.85 756.26 229 044 1.85 = e e e e e 2.29
21.32 2.85 756.26 229 044 1.85 = e e e e e 2.29
21.33 2.85 756.26 229 044 1.85 = e e e e e 2.29
21.35 2.85 756.26 229 044 1.85 = e e e e e 2.29
21.37 2.85 756.26 229 044 1.85 = e e e e e 2.29
21.38 2.85 756.26 229 044 1.85 = e e e e e 2.29
21.40 2.85 756.26 229 044 1.85 = e e e e e 2.29
21.42 2.85 756.26 229 044 1.85 = e e e e e 2.29
21.43 2.85 756.27 229 044 1.85 = e e e e e 2.29
21.45 2.85 756.27 229 044 1.85 = e e e e e 2.29
21.47 2.85 756.27 230 044 1.85 = e e e e e 2.29
21.48 2.85 756.27 230 044 1.85 = e e e e e 2.29
21.50 2.85 756.27 230 044 1.85 = e e e e e 2.29
21.52 2.85 756.27 230 044 1.85 = e e e e e 2.29
21.53 2.85 756.27 230 044 1.85 = e e e e e 2.29
21.55 2.85 756.27 230 044 1.85 = e e e e e 2.29
21.57 2.85 756.27 230 044 1.85 = e e e e e 2.29
21.58 2.85 756.27 230 044 1.85 = e e e e e 2.29
21.60 2.85 756.27 230 044 1.85 = e e e e e 2.29
21.62 2.85 756.27 230 044 1.85 = e e e e e 2.29
21.63 2.84 756.27 230 044 1.86 - o e e e 2.29
21.65 2.84 756.27 230 044 1.86 - o e e e 2.29
21.67 2.83 756.27 230 044 1.86 - o e e e 2.29
21.68 2.82 756.27 230 044 1.86 - o e e e 2.29
21.70 2.81 756.27 230 044 1.86 - o e e e 2.29
21.72 2.80 756.27 230 044 1.86 - e e e 2.29
21.73 2.78 756.27 230 044 1.86 - e e e 2.29
21.75 2.77 756.27 230 044 1.86  —— e e e 2.29
21.77 2.75 756.27 230 044 1.86 - o e e e 2.29
21.78 2.73 756.27 230 044 1.86 - o e e e 2.29
21.80 2.71 756.27 230 044 1.86 - e e e 2.29
21.82 2.69 756.28 230 044 1.86 - o e e e 2.29
21.83 2.66 756.28 230 044 1.86 - - e e e e 2.29
21.85 2.63 756.28 230 044 1.86 - - e e e e 2.29
21.87 2.61 756.28 230 044 1.86 - e e e e 2.29
21.88 2.58 756.28 230 044 1.86 - - e e e e 2.29
21.90 2.54 756.28 230 044 1.86 - o e e e 2.29
21.92 2.51 756.28 230 044 1.86 - o e e e 2.29
21.93 2.47 756.28 230 044 1.86 - o e e e 2.29
21.95 2.44 756.28 230 044 1.86 - e e e e 2.29
21.97 2.41 756.28 230 044 1.86 - o e e e 2.29
21.98 2.37 756.28 230 044 1.86 - o e e e 2.29
22.00 2.34 756.28 230 044 1.86 - o e e e 2.29
22.02 2.31 756.28 230 044 1.86 - o e e e 2.29

Continues on next page...



Thru Pond 1 -24 hr.
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

22.03 2.28 756.28 230 044 1.86 - o e e e 2.29
22.05 2.25 756.28 230 044 1.86 - o e e e 2.29
22.07 2.23 756.28 230 044 1.86 - o e e e 2.29
22.08 2.20 756.28 230 044 1.86 - o e e e 2.29
22.10 2.18 756.28 230 044 1.86 - o e e e 2.29
22.12 2.15 756.28 230 044 1.86 - e e e 2.29
22.13 2.13 756.28 230 044 1.86 - e e e 2.29
22.15 2.11 756.28 230 044 1.86 - o e e e 2.29
2217 2.09 756.28 230 044 1.86 - o e e e 2.29
22.18 2.07 756.28 230 044 1.86 - o e e e 2.29
22.20 2.05 756.28 230 044 1.86 - o e e e 2.29
22.22 2.03 756.28 230 044 1.86 - o e e e 2.29
22.23 2.02 756.28 230 044 1.86 - o e e e 2.29
22.25 2.00 756.28 230 044 1.86 - o e e e 2.29
22.27 1.99 756.28 230 044 1.86 - o e e e 2.29
22.28 1.97 756.28 230 044 1.86 - o e e e 2.29
22.30 1.96 756.27 230 044 1.86 - o e e e 2.29
22.32 1.95 756.27 230 044 1.86 - o e e e e 2.29
22.33 1.94 756.27 230 044 1.86 - o e e e 2.29
22.35 1.93 756.27 230 044 1.86 - o e e e 2.29
22.37 1.92 756.27 230 044 1.86 - o e e e 2.29
22.38 1.92 756.27 230 044 1.86 - o e e e 2.29
22.40 1.91 756.27 230 044 1.86 - o e e e 2.29
22.42 1.91 756.27 230 044 1.86 - o e e e 2.29
22.43 1.91 756.27 230 044 1.86 - o e e e 2.29
22.45 1.90 756.27 230 044 1.86 - o e e e 2.29
22.47 1.90 756.27 230 044 1.86 - o e e e 2.29
22.48 1.90 756.27 230 044 1.86 - o e e e 2.29
22.50 1.90 756.27 230 044 1.86 - o e e e 2.29
22.52 1.90 756.27 230 044 1.86 - o e e e 2.29
22.53 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.55 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.57 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.58 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.60 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.62 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.63 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.65 1.90 756.27 230 044 1.85 = e e e e 2.29
22.67 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.68 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.70 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.72 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.73 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.75 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.77 1.90 756.27 230 044 1.85 = e e e e e 2.29
22.78 1.90 756.27 229 044 1.85 = e e e e e 2.29
22.80 1.90 756.27 229 044 1.85 = e e e e e 2.29
22.82 1.91 756.26 229 044 1.85 = e e e e e 2.29
22.83 1.91 756.26 229 044 185  —— e e e e e 2.29
22.85 1.91 756.26 229 044 1.85 = e e e e e 2.29
22.87 1.92 756.26 229 044 185 = e e e e e 2.29

Continues on next page...



Thru Pond 1 -24 hr.
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

22.88 1.93 756.26 229 044 1.85 = e e e e e 2.29
22.90 1.94 756.26 229 044 185  —— e e e e e 2.29
22.92 1.95 756.26 229 044 185  —— e e e e e 2.29
22.93 1.97 756.26 229 044 185  —— e e e e e 2.29
22.95 1.98 756.26 229 044 185  —— e e e e e 2.29
22.97 2.00 756.26 229 044 1.85 - e e e e e 2.29
22.98 2.02 756.26 229 044 1.85 - e e e e e 2.29
23.00 2.04 756.26 229 044 1.85 = e e e e e 2.29
23.02 2.07 756.26 229 044 1.85 = e e e e e 2.29
23.03 2.09 756.26 229 044 1.85 = e e e e 2.29
23.05 212 756.26 229 044 1.85 = e e e e e 2.29
23.07 2.15 756.26 229 044 1.85 = e e e e e 2.29
23.08 2.18 756.26 229 044 1.85 = e e e e e 2.29
23.10 2.21 756.26 229 044 1.85 = e e e e e 2.29
23.12 2.25 756.26 229 044 1.85 = e e e e e 2.29
23.13 2.28 756.26 229 044 1.85 = e e e e e 2.29
23.15 2.32 756.26 229 044 1.85 = e e e e e 2.29
23.17 2.35 756.26 229 044 1.85 = e e e e e 2.29
23.18 2.38 756.26 229 044 1.85 = e e e e e 2.29
23.20 2.41 756.26 229 044 1.85 = e e e e e 2.29
23.22 2.45 756.26 229 044 1.85 = e e e e e 2.29
23.23 2.47 756.26 229 044 1.85 = e e e e e 2.29
23.25 2.50 756.26 229 044 1.85 = e e e e e 2.29
23.27 2.53 756.26 229 044 1.85 = e e e e e 2.29
23.28 2.56 756.26 229 044 1.85 = e e e e e 2.29
23.30 2.58 756.26 229 044 1.85 = e e e e 2.29
23.32 2.61 756.26 229 044 1.85 = e e e e e 2.29
23.33 2.63 756.26 229 044 1.85 = e e e e 2.29
23.35 2.65 756.26 229 044 1.85 - e e e e 2.29
23.37 2.67 756.26 229 044 1.85 = e e e e e 2.29
23.38 2.69 756.26 229 044 1.85 - e e e e 2.29
23.40 2.71 756.26 229 044 1.85 = e e e e e 2.29
23.42 2.73 756.26 229 044 1.85 = e e e e e 2.29
23.43 2.74 756.26 229 044 1.85 = e e e e e 2.29
23.45 2.76 756.27 229 044 1.85 = e e e e e 2.29
23.47 2.77 756.27 229 044 1.85 = e e e e e 2.29
23.48 2.79 756.27 230 044 1.85 = e e e e e 2.29
23.50 2.80 756.27 230 0.44 1.85 = e e e e 2.29
23.52 2.81 756.27 230 044 1.85 = e e e e e 2.29
23.53 2.82 756.27 230 044 1.85 = e e e e e 2.29
23.55 2.83 756.27 230 044 1.85 = e e e e 2.29
23.57 2.84 756.27 230 044 1.85 = e e e e e 2.29
23.58 2.84 756.27 230 044 1.85 = e e e e e 2.29
23.60 2.85 756.27 230 044 1.85 = e e e e 2.29
23.62 2.85 756.27 230 044 1.85 = e e e e e 2.29
23.63 2.86 756.27 230 0.44 1.85 = e e e e 2.29
23.65 2.86 756.27 230 0.44 1.85 = e e e e 2.29
23.67 2.86 756.27 230 044 1.86 - o e e e 2.29
23.68 2.86 756.27 230 044 1.86 - - e e e e 2.29
23.70 2.86 756.27 230 044 1.86 - o e e e 2.29
23.72 2.86 756.27 230 044 1.86 - o e e e 2.29

Continues on next page...



Thru Pond 1 -24 hr.
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
23.73 2.86 756.27 230 044 1.86 - o e e e 2.29
23.75 2.86 756.27 230 044 1.86 - o e e e 2.29
23.77 2.86 756.27 230 044 1.86 - o e e e 2.29
23.78 2.86 756.27 230 044 1.86 - o e e e 2.29
23.80 2.86 756.27 230 044 1.86 - - e e e e 2.29
23.82 2.86 756.28 230 044 1.86 - - e e e e 2.29
23.83 2.86 756.28 230 044 1.86 - - e e e e 2.29
23.85 2.86 756.28 230 044 1.86 - - e e e e 2.29
23.87 2.86 756.28 230 044 1.86 - - e e e e 2.29
23.88 2.86 756.28 230 044 1.86 - - e e e e 2.29
23.90 2.86 756.28 230 044 1.86 - - e e e e 2.29
23.92 2.86 756.28 230 044 1.86 - - e e e e 2.29
23.93 2.86 756.28 230 044 1.86 - - e e e e 2.30
23.95 2.86 756.28 230 044 1.86 - - e e e e 2.30
23.97 2.86 756.28 230 044 1.86 - - e e e e 2.30
23.98 2.86 756.28 230 044 1.86 - - e e e e 2.30
24.00 2.86 756.28 230 044 1.86 - - e e e e 2.30
24.02 2.86 756.28 230 044 1.86 - o e e e e 2.30
24.03 2.85 756.28 230 044 1.86 - = e e e e 2.30
24.05 2.83 756.28 230 044 1.86 - - e e e e 2.30
24.07 2.81 756.28 230 044 1.86 - o e e e 2.30
24.08 2.78 756.28 230 044 1.86 - o e e e 2.30
24.10 2.75 756.28 230 044 1.86 - o e e e 2.30
2412 2.71 756.28 2.31 0.44 1.86 - o e e e 2.30
2413 2.67 756.28 2.31 0.44 1.86 - o e e e 2.30
2415 2.62 756.28 2.31 0.44 1.86 - o e e e 2.30
2417 2.57 756.28 2.31 0.44 1.86 - o e e e 2.30
2418 2.51 756.28 2.31 0.44 1.86 - o e e e 2.30
24.20 2.44 756.28 2.31 0.44 1.86 - o e e e 2.30
24.22 2.37 756.28 << 2.31 0.44 1.86 - o e e e 2.30
24.23 2.30 756.29 2.31 0.44 1.86 - o e e e 2.30 <<
24.25 2.21 756.28 << 2.31 0.44 1.86 - o e e e 2.30
24.27 2.13 756.28 2.31 0.44 1.86 - e e e 2.30
24.28 2.04 756.28 2.31 0.44 1.86 - e e e 2.30
24.30 1.94 756.28 2.31 0.44 1.86  —— e e e 2.30
24.32 1.84 756.28 2.31 0.44 1.86 - o e e e 2.30
24.33 1.73 756.28 2.31 0.44 1.86 - o e e e 2.30
24.35 1.62 756.28 230 044 1.86 - e e e 2.30
24.37 1.52 756.28 230 044 1.86 - o e e e 2.30
24.38 1.42 756.28 230 044 1.86 - e e e 2.30
24.40 1.33 756.28 230 044 1.86 - o e e e 2.30
24.42 1.24 756.28 230 044 1.86 - e e e e 2.30
24.43 1.15 756.28 230 044 1.86 - o e e e 2.30
24.45 1.06 756.28 230 044 1.86 - o e e e 2.29
24 47 0.98 756.28 230 044 1.86 - o e e e 2.29
24.48 0.90 756.28 230 0.44 1.86 - = e e e e 2.29
24.50 0.83 756.27 230 0.44 1.86 - - e e e e 2.29
24.52 0.76 756.27 230 044 1.86 - o e e e 2.29
24.53 0.69 756.27 230 044 1.86 - - e e e e 2.29
24.55 0.62 756.27 230 044 1.86 - o e e e 2.29
24.57 0.56 756.27 230 044 185 = e e e e e 2.29

Continues on next page...



Thru Pond 1 -24 hr.
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

24.58 0.50 756.27 230 044 1.85 - e e e e e 2.29
24.60 0.45 756.27 230 044 1.85 - e e e e e 2.29
24.62 0.39 756.26 229 044 1.85 - e e e e e 2.29
24.63 0.34 756.26 229 044 1.85 - e e e e e 2.29
24.65 0.30 756.26 229 044 1.85 - e e e e e 2.29
24.67 0.26 756.26 229 044 1.85 - e e e e e 2.29
24.68 0.22 756.26 229 044 1.85 - e e e e e 2.28
24.70 0.18 756.26 229 044 1.85 - e e e e e 2.28
24.72 0.15 756.25 229 044 1.85 - e e e e e 2.28
24.73 0.12 756.25 229 044 1.85 - e e e e e 2.28
24.75 0.09 756.25 229 044 1.85 - e e e e e 2.28
24.77 0.07 756.25 229 043 1.85 - e e e e e 2.28
24.78 0.05 756.25 228 043 1.84 - e e e e e 2.28
24.80 0.03 756.24 228 043 1.84 - e e e e e 2.28
24.82 0.02 756.24 228 043 1.84 - e e e e e 2.28
24.83 0.01 756.24 228 043 1.84 - e e e e e 2.28

...End



Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No. 18
Thru Pond1w/TW - 24hr.

Hydrograph type = Reservoir
Storm frequency = 10 yrs
Inflow hyd. No. =6

Max. Elevation = 757.41 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

Tuesday, Sep 7 2021, 2:48 PM

0.00 cfs

1 min

Detention Pond 1
318,729 cuft

Storage Indication method used.

...End

Outflow hydrograph volume = 0 cuft



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) (cuft)

1 SCS Runoff 71.54 1 36 199,129 —_— | - Post Onsite 1 - 1 hr.

2 SCS Runoff 66.32 1 45 260,376 —_— | - Post Onsite 1 - 2 hr.

3 SCS Runoff 58.33 1 50 297,524 —_— | - Post Onsite 1 - 3 hr.

4 SCS Runoff 42.55 1 55 361,333 —_— | - Post Onsite 1 - 6 hr.

5 SCS Runoff 26.66 1 300 428,936 —_— | - Post Onsite 1 - 12 hr.

6 SCS Runoff 18.20 1 936 515,678 —_— | - Post Onsite 1 - 24 hr.

7 Reservoir 1.94 1 100 123,638 1 755.63 192,749 Thru Pond 1 - 1 hr.

8 Reservoir 3.87 1 151 177,488 2 756.42 244,961 Thru Pond 1 - 2 hr.

9 Reservoir 6.79 1 199 212,871 3 756.66 262,004 Thru Pond 1 - 3 hr.

10 Reservoir 6.90 1 325 273,486 4 756.76 269,327 Thru Pond 1 - 6 hr.

11 Reservoir 7.09 1 549 334,819 5 757.04 289,078 Thru Pond 1 - 12 hr.

12 Reservoir 7.26 1 1102 403,245 6 757.33 312,198 Thru Pond 1 - 24 hr.

13 Reservoir 0.00 1 0 0 1 755.73 199,129 Thru Pond1w/TW - 1 hr.

14 Reservoir 0.00 1 0 0 2 756.64 260,377 Thru Pond1w/TW - 2 hr.

15 Reservoir 0.00 1 0 0 3 757.15 297,524 Thru Pond1w/TW - 3 hr.

16 Reservoir 0.00 1 0 0 4 757.95 361,333 Thru Pond1w/TW - 6 hr.

17 Reservoir 0.00 1 0 0 5 758.73 428,936 Thru Pond1w/TW - 12hr.

18 Reservoir 2.10 1 1463 80,738 6 759.33 483,726 Thru Pond1w/TW - 24hr.

21008post.gpw Return Period: 100 Year Tuesday, Sep 7 2021, 2:43 PM

Hydraflow Hydrographs by Intelisolve



Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Sep 7 2021, 2:46 PM
Hyd. No. 1

Post Onsite 1 - 1 hr.

Hydrograph type = SCS Runoff Peak discharge = 71.54 cfs

Storm frequency = 100 yrs Time interval = 1 min

Drainage area = 29.50 ac Curve number = 90

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 33.0 min

Total precip. = 2.881in Distribution = Huff-1st

Storm duration = 1hrs Shape factor = 484

Hydrograph Volume = 199,129 cuft
( Printed values >= 85% of Qp.)

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
0.47 63.09
0.48 65.12
0.50 66.88
0.52 68.35
0.53 69.52
0.55 70.42
0.57 71.05
0.58 71.39
0.60 71.54 <<
0.62 71.49
0.63 71.24
0.65 70.82
0.67 70.25
0.68 69.51
0.70 68.65
0.72 67.67
0.73 66.57
0.75 65.35
0.77 64.01
0.78 62.55
0.80 61.00

...End



Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Sep 7 2021, 2:47 PM
Hyd. No. 12

Thru Pond 1 - 24 hr.

Hydrograph type = Reservoir Peak discharge = 7.26 cfs

Storm frequency = 100 yrs Time interval = 1 min

Inflow hyd. No. =6 Reservoir name = Detention Pond 1

Max. Elevation 757.33 ft Max. Storage 312,198 cuft

Storage Indication method used. Outflow hydrograph volume = 403,245 cuft
Hydrograph Discharge Table (Printed values > 99% of Qp.)
Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
17.02 12.04 757.22 7.21 0.02 013 - 704 e 7.19
17.03 11.92 757.23 7.21 0.02 013 - 704 - e e 7.20
17.05 11.81 757.23 7.21 0.02 013 - 705 - e e 7.20
17.07 11.68 757.23 7.21 0.02 013 - 705 - e e 7.20
17.08 11.54 757.24 722 002 013 - 705 - e e 7.20
17.10 11.40 757.24 722 002 013 - 706 - e e e 7.21
17.12 11.25 757.24 722 002 013 - 706 - e e e 7.21
17.13 11.09 757.24 722 002 012 - 706 - e e e 7.21
17.15 10.93 757.25 722 002 012 - 707 e e 7.21
17.17 10.78 757.25 722 002 012 - 707 e e 7.21
17.18 10.64 757.25 723 002 012 - 707 e e 7.22
17.20 10.50 757.26 723 002 012 - 707 e e 7.22
17.22 10.36 757.26 723 002 012 - 707 - e 7.22
17.23 10.23 757.26 723 002 012 - 708 - e e 7.22
17.25 10.11 757.26 723 002 012 - 708 - e e 7.22
17.27 9.98 757.26 723 002 012 - 708 - e e e 7.23
17.28 9.87 757.27 723 002 012 - 708 - e e 7.23
17.30 9.76 757.27 724 002 012 - 709 - e 7.23
17.32 9.65 757.27 724 002 012 - 709 - e 7.23
17.33 9.55 757.27 724 002 012 - 709 - e 7.23
17.35 9.45 757.27 724 002 012 - 709 - e 7.23
17.37 9.36 757.28 724 002 012 - 709 - e 7.23
17.38 9.27 757.28 724 002 012 - 709 - e e 7.23
17.40 9.19 757.28 724 002 012 - 709 - e e 7.24
17.42 9.1 757.28 724 002 012 - 710 - e e e 7.24
17.43 9.04 757.28 724 002 012 - 710 - e e e 7.24
17.45 8.97 757.28 724 002 012 - 710 - e e e 7.24
17.47 8.91 757.28 724 002 012 - 710 - e e e 7.24
17.48 8.85 757.29 725 002 012 - 710 - e e e 7.24
17.50 8.80 757.29 725 002 012 - 710 - e e e 7.24
17.52 8.75 757.29 725 002 012 - 710 - e e e 7.24
17.53 8.71 757.29 725 002 012 - 710 - e e e 7.24
17.55 8.67 757.29 725 002 012 - 711 e e e 7.24
17.57 8.64 757.29 725 002 012 - 711 e e e 7.24
17.58 8.61 757.29 725 002 012 - 711 e e e 7.25
17.60 8.59 757.29 725 002 012 - 711 e e e 7.25
17.62 8.57 757.29 725 002 012 - 711 e e e 7.25
17.63 8.55 757.30 725 002 012 - 711 e e e 7.25

Continues on next page...



Thru Pond 1 - 24 hr.

Hydrograph Discharge Table

Time
(hrs)

17.65
17.67
17.68
17.70
17.72
17.73
17.75
17.77
17.78
17.80
17.82
17.83
17.85
17.87
17.88
17.90
17.92
17.93
17.95
17.97
17.98
18.00
18.02
18.03
18.05
18.07
18.08
18.10
18.12
18.13
18.15
18.17
18.18
18.20
18.22
18.23
18.25
18.27
18.28
18.30
18.32
18.33
18.35
18.37
18.38
18.40
18.42
18.43
18.45
18.47
18.48

Inflow
cfs

8.54
8.54
8.54
8.54
8.54
8.54
8.54
8.54
8.54
8.54
8.54
8.54
8.55
8.55
8.55
8.55
8.55
8.55
8.55
8.55
8.55
8.55
8.55
8.54
8.52
8.50
8.47
8.44
8.40
8.36
8.31
8.26
8.20
8.14
8.07
7.99
7.91
7.83
7.73
7.64
7.54
7.43
7.32
7.22
7.13
7.03
6.94
6.85
6.77
6.69
6.61

ft

757.30
757.30
757.30
757.30
757.30
757.30
757.30
757.30
757.30
757.31
757.31
757.31
757.31
757.31
757.31
757.31
757.31
757.31
757.31
757.32
757.32
757.32
757.32
757.32
757.32
757.32
757.32
757.32
757.32
757.32
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33
757.33

Elevation

<<

<<

CivA
cfs

7.25
7.25
7.25
7.25
7.25
7.25
7.25
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.26
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27
7.27

CilvB
cfs

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

ClvC CivD WrA WrB WrC WrD Exfil

cfs

COOO0O0O0O0O0OO0O0O0O0O0O0O0O0O000000O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0O

JEE R\ U UL UL UL L UL U UL UL UL UL L O UL U UL UL UL UL UL O U\ U U (L L UL UL\ U\ UL UL UL UL UL UL O U (U PRI UL UL UL UL\ UL U UL UL UL UL (L
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e N L N L O N L S O I SN O N O )

cfs

cfs
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cfs

cfs

Outflow
cfs cfs cfs

---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.25
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26 <<
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26
---------- 7.26

Continues on next page...



Thru Pond 1 -24 hr.
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
18.50 6.53 757.33 727 002 011 - 7143 - e e e 7.26
18.52 6.46 757.33 727 002 011 - 7143 - e e e 7.26
18.53 6.40 757.33 727 002 011 - 7143 - e e e 7.26
18.55 6.33 757.33 727 002 011 - 7143 - e e e 7.26
18.57 6.27 757.33 727 002 011 - 7143 - e e e 7.26
18.58 6.21 757.33 727 002 011 - 7143 - e e e 7.26
18.60 6.15 757.32 727 002 011 - 7143 - e e e 7.26
18.62 6.10 757.32 727 002 011 - 7143 - e e e 7.26
18.63 6.05 757.32 727 002 011 - 7143 - e e e 7.26
18.65 6.01 757.32 727 002 011 - 7143 - e e e 7.26
18.67 5.97 757.32 727 002 011 - 7143 - e e e 7.26
18.68 5.93 757.32 727 002 011 - 7143 - e e e 7.26
18.70 5.89 757.32 726 002 011 - 7143 - e e e 7.26
18.72 5.86 757.32 726 002 011 - 7143 - e e e 7.26
18.73 5.83 757.32 726 002 011 - 712 e e e 7.26
18.75 5.80 757.32 726 002 011 - 712 e e e 7.26
18.77 5.78 757.31 726 002 011 - 712 e e e 7.26
18.78 5.76 757.31 726 002 011 - 712 e e e 7.26
18.80 5.75 757.31 726 002 011 - 712 e e e 7.26
18.82 5.73 757.31 726 002 011 - 712 e e e 7.26
18.83 5.72 757.31 726 002 011 - 712 e e e 7.26
18.85 5.72 757.31 726 002 011 - 712 e e e 7.26
18.87 5.71 757.31 726 002 011 - 712 e e e 7.25
18.88 5.71 757.31 726 002 011 - 712 e e e 7.25
18.90 5.72 757.31 726 002 011 - 712 e e e 7.25
18.92 5.72 757.30 726 002 012 - 712 e e e 7.25
18.93 5.72 757.30 726 002 012 - 712 e e e 7.25
18.95 5.72 757.30 725 002 012 - 712 e e e 7.25
18.97 5.72 757.30 725 002 012 - 711 - e e e 7.25
18.98 5.72 757.30 725 002 012 - 711 - e e e 7.25
19.00 5.72 757.30 725 002 012 - 711 - e e e 7.25
19.02 5.72 757.30 725 002 012 - 711 - e e e 7.25
19.03 5.72 757.30 725 002 012 - 711 e e e 7.25
19.05 5.72 757.29 725 002 012 - 711 e e e 7.25
19.07 5.72 757.29 725 002 012 - 711 e e e 7.25
19.08 5.72 757.29 725 002 012 - 711 e e e 7.25
19.10 5.72 757.29 725 002 012 - 711 e e e 7.24
19.12 5.72 757.29 725 002 012 - 710 - e e e 7.24
19.13 5.72 757.29 725 002 012 - 710 - e e e 7.24
19.15 5.72 757.29 725 002 012 - 710 - e e e 7.24
19.17 5.72 757.29 725 002 012 - 710 - e e e 7.24
19.18 5.72 757.29 724 002 012 - 710 - e e e 7.24
19.20 5.72 757.28 724 002 012 - 710 - e e e 7.24
19.22 5.72 757.28 724 002 012 - 710 - e e e 7.24
19.23 5.71 757.28 724 002 012 - 710 - e e e 7.24
19.25 5.70 757.28 724 002 012 - 710 - e e e 7.24
19.27 5.69 757.28 724 002 012 - 710 - e e e 7.24
19.28 5.68 757.28 724 002 012 - 709 - e 7.24
19.30 5.66 757.28 724 002 012 - 709 - e 7.23
19.32 5.64 757.28 724 002 012 - 709 - e 7.23
19.33 5.62 757.27 724 002 012 - 709 - e 7.23

Continues on next page...



Thru Pond 1 -24 hr.
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
19.35 5.60 757.27 724 002 012 - 709 - e 7.23
19.37 5.57 757.27 724 002 012 - 709 - e 7.23
19.38 5.54 757.27 724 002 012 - 709 - e 7.23
19.40 5.51 757.27 724 002 012 - 709 - e 7.23
19.42 5.48 757.27 723 002 012 - 708 - e e 7.23
19.43 5.44 757.27 723 002 012 - 708 - e e e 7.23
19.45 5.40 757.27 723 002 012 - 708 - e e e 7.23
19.47 5.35 757.26 723 002 012 - 708 - e e 7.22
19.48 5.31 757.26 723 002 012 - 708 - e e 7.22
19.50 5.26 757.26 723 002 012 - 708 - e e 7.22
19.52 5.21 757.26 723 002 012 - 708 - e e 7.22
19.53 5.16 757.26 723 002 012 - 708 - e e e 7.22
19.55 5.10 757.26 723 002 012 - 707 - e e 7.22
19.57 5.05 757.26 723 002 012 - 707 - e e 7.22
19.58 5.00 757.25 723 002 012 - 707 - e e 7.22
19.60 4.96 757.25 722 002 012 - 707 - e e 7.22
19.62 4.91 757.25 722 002 012 - 707 - e e 7.21
19.63 4.87 757.25 722 002 012 - 707 - e 7.21
19.65 4.82 757.25 722 002 012 - 706 - e e 7.21
19.67 4.78 757.24 722 002 012 - 706 - e e 7.21
19.68 4.74 757.24 722 002 013 - 706 - e e 7.21
19.70 4.71 757.24 722 002 013 - 706 - e e 7.21
19.72 4.67 757.24 722 002 013 - 706 - e e 7.21
19.73 4.64 757.24 722 002 013 - 705 - e e 7.20
19.75 4.60 757.24 7.21 0.02 013 - 705 - e e 7.20
19.77 4.57 757.23 7.21 0.02 013 - 705 - e e e 7.20
19.78 4.54 757.23 7.21 0.02 013 - 705 - e e e 7.20
19.80 4.52 757.23 7.21 0.02 013 - 705 - e e e 7.20
19.82 4.49 757.23 7.21 0.02 013 - 705 - e 7.20
19.83 4.47 757.22 7.21 0.02 013 - 704 - e 7.20
19.85 4.44 757.22 7.21 0.02 013 - 704 - e 7.19
19.87 4.42 757.22 7.21 0.02 013 - 704 - e 7.19

...End



Hydrograph Report

Hydraflow Hydrographs by Intelisolve

Hyd. No. 18

Thru Pond1w/TW - 24hr.

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

= Reservoir

100 yrs

6
759.33 ft

Peak discharge
Time interval

Reservoir name

Max. Storage

Tuesday, Sep 7 2021, 2:48 PM

2.10 cfs

1 min

Detention Pond 1

483,726 cuft

Storage Indication method used.
Hydrograph Discharge Table
CivA CivB CivC CivD WrA WrB WrC WrD

Time
(hrs)

2413
24.15
24.17
24.18
24.20
24.22
24.23
24.25
24.27
24.28
24.30
24.32
24.33
24.35
24.37
24.38
24.40
24.42
24.43
24.45
24.47
24.48
24.50
24.52
24.53
24.55
24.57
24.58
24.60
24.62
24.63
24.65
24.67

...End

Inflow
cfs

4.02
3.95
3.87
3.78
3.68
3.58
3.46
3.34
3.21
3.07
2.92
277
2.61
2.45
2.30
2.15
2.00
1.87
1.73
1.60
1.48
1.36
1.25
1.14
1.04
0.94
0.84
0.76
0.67
0.59
0.52
0.45
0.39

ft

759.32
759.32
759.32
759.32
759.32
759.32
759.32
759.32
759.33
759.33
759.33
759.33
759.33
759.33
759.33
759.33
759.33
759.33
759.33
759.33
759.33
759.33
759.33
759.33
759.32
759.32
759.32
759.32
759.32
759.32
759.32
759.32
759.32

Elevation

<<
<<

cfs

2.08
2.08
2.09
2.09
2.09
2.09
2.09
2.09
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.09
2.09
2.09
2.09
2.09
2.09
2.09
2.08
2.08

cfs

cfs

cfs

cfs

cfs

Outflow hydrograph volume = 80,738 cuft

cfs

cfs

Exfil

cfs

cfs

2.08
2.08
2.09
2.09
2.09
2.09
2.09
2.09
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.09
2.09
2.09
2.09
2.09
2.09
2.09
2.08
2.08

( Printed values >= 99% of Qp.)

Outflow

<<



Water Quality Calculations



Project Name: Patriot Defense Research Park

Water Quality - Detention Pond
Option #1

20% of Runoff from a 1.25" storm event

Volume= 54,537 c.f. X 0.20 = | 10,907 c.f. <== USE

Project # 21008

Option #2

20% of a 0.50" direct runoff

Volume = 29.5 ac. X 43560 s.f. X 144 s.-in. X 0.50-in
1 ac. 1s.f.
= 92,521,440 c.in= 53,543 c.f.
= 53,543 ¢c.f. X0.20= 10,709 c.f.
Peak storm event happens at 1.24 inch storm event
Storm event that provides 10,907 cf.isa 1.25 inch storm event
Peak occurs at 24.25 hrs for the 1.25 inch storm event
24.25 hrs + 24.0 hrs = 48.25 hrs
Pond Elevation at 48.25 hrs = 752.59 n.p. 752.00
Pond Storage Volume at 48.25 hrs = 27,741 c.f. > 10,907 c.f.
1 = 0.59
47,019 27,741



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) (cuft)
1 SCS Runoff 1.35 3 360 54,537 e e Post Onsite 1 - WQ 1.25IN EVENT
2 SCS Runoff 1.33 3 360 53,733 e e Post Onsite 1 - WQ 0.5IN EVENT
4 Reservoir 0.20 3 1455 50,372 1 752.90 42,538 Thru Pond - 1 hr.

21008post-wq.gpw

Return Period: 2 Year

Tuesday, Sep 7 2021, 2:24 PM

Hydraflow Hydrographs by Intelisolve




Hydrograph Report

Hydraflow Hydrographs by Intelisolve Tuesday, Sep 7 2021, 2:24 PM
Hyd. No. 4

Thru Pond - 1 hr.

Hydrograph type = Reservoir Peak discharge = 0.20 cfs

Storm frequency = 2yrs Time interval = 3 min

Inflow hyd. No. =1 Reservoir name = Detention Pond 1
Max. Elevation = 752.90 ft Max. Storage = 42,538 cuft

Storage Indication method used. Outflow hydrograph volume = 50,372 cuft

( Printed values >= 10% of Qp.)

Hydrograph Discharge Table
Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
3.20 1.07 752.11 0.02 0.02 - —m e e e e 0.02
3.25 1.08 752.11 0.02 0.02 - —m e e e e 0.02
3.30 1.10 752.12 0.03 0.02 - —m e e e e 0.02
3.35 1.11 752.12 0.03 0.03 - —m e e e e 0.03
3.40 1.13 752.12 0.03 0.03 - —m e e e e 0.03
345 1.15 752.13 0.03 0.03 - —m e e e e 0.03
3.50 1.16 752.13 0.03 0.03 - —m e e e e 0.03
3.55 1.18 752.14 0.03 0.03 - —m e e e e 0.03
3.60 1.19 752.14 0.04 0.03 - —m e e e e 0.03
3.65 1.20 752.15 0.04 0.04 - e e e e 0.04
3.70 1.20 752.15 0.04 0.04 - e e e e 0.04
3.75 1.20 752.15 0.04 0.04 - e e e e 0.04
3.80 1.19 752.16 0.04 0.04 - e e e e 0.04
3.85 1.18 752.16 0.05 0.04 - e e e e 0.04
3.90 1.18 752.17 0.05 0.05 - @ —m e e e e 0.05
3.95 1.18 752.17 0.05 0.05 - @ —m e e e e 0.05
4.00 1.18 752.18 0.05 0.05 - @ —m e e e e 0.05
4.05 1.18 752.18 0.05 0.05 - @ —m e e e e 0.05
4.10 1.19 752.18 0.05 0.05 - @ —m e e e e 0.05
415 1.20 752.19 0.06 0.05 - @ —m e e e e 0.05
4.20 1.21 752.19 0.06 0.06 - @ = e eeem e e 0.06
4.25 1.22 752.20 0.06 0.06 - @ = e eeem e e 0.06
4.30 1.23 752.20 0.06 0.06 - @ = e eeem e e 0.06
4.35 1.25 752.21 0.06 0.06 - = = e eeem e e 0.06
4.40 1.26 752.21 0.07 0.06 - = e eem e e 0.06
4.45 1.27 752.22 0.07 0.06 - = e eeem e e 0.06
4.50 1.28 752.22 0.07 0.07 - —m e e e e 0.07
4.55 1.29 752.23 0.07 0.07 - —m e e e e 0.07
4.60 1.30 752.23 0.07 0.07 -  ——m e eeem e e 0.07
4.65 1.31 752.23 0.07 0.07 - —m e e e e 0.07
4.70 1.32 752.24 0.07 0.07 - —m e e e e 0.07
4.75 1.32 752.24 0.08 0.07 - —m e e e e 0.07
4.80 1.33 752.25 0.08 0.08 - @ —m e e e e 0.08
4.85 1.34 752.25 0.08 0.08 - @ —m e e e e 0.08
4.90 1.33 752.26 0.08 0.08 - @ —m e e e e 0.08
4.95 1.32 752.26 0.08 0.08 - @ —m e e e 0.08
5.00 1.30 752.27 0.08 0.08 - @ = e e e e 0.08
5.05 1.29 752.27 0.08 0.08 - @ —m e e e e 0.08

Continues on next page...



Thru Pond - 1 hr.

Hydrograph Discharge Table

Time
(hrs)

22.95
23.00
23.05
23.10
23.15
23.20
23.25
23.30
23.35
23.40
23.45
23.50
23.55
23.60
23.65
23.70
23.75
23.80
23.85
23.90
23.95
24.00
24.05
24.10
24.15
24.20
24.25
24.30
24.35
24.40
24.45
24.50
24.55
24.60
24.65
24.70
24.75
24.80
24.85
24.90
24.95
25.00
25.05
25.10
25.15
25.20
25.25
25.30
25.35
25.40
25.45

Inflow
cfs

0.29
0.34
0.37
0.40
0.43
0.45
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.47
0.47
0.47
0.47
0.47
0.47
0.44
0.40
0.34
0.25
0.18
0.12
0.07
0.04
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ft

752.88
752.88
752.88
752.88
752.88
752.89
752.89
752.89
752.89
752.89
752.89
752.89
752.89
752.89
752.89
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.90
752.89
752.89
752.89
752.89
752.89
752.89
752.89
752.89
752.89
752.89

Elevation

<<

CivA
cfs

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

ClvB CivC CivD WrA WrB WrC WrD Exfil

cfs

CooooooooocCo
— ) — ) ) ) e D A A
© (© © © © © © © © © ©

oo
N —
O © ©

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19

cfs

cfs

cfs

cfs

cfs

Outflow
cfs cfs cfs

CooooooooocCo
— ) — ) ) e S A A
© (© © © © © © © © © ©

oo
— —
o ©

---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20 <<
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.20
---------- 0.19
---------- 0.19
---------- 0.19
---------- 0.19
---------- 0.19
---------- 0.19
---------- 0.19
---------- 0.19

Continues on next page...



Thru Pond - 1 hr.
Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD EXxfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
45.90 0.00 752.62 016 015  —— e e e e e 0.15
45.95 0.00 752.61 016 015  —— e e e e e 0.15
46.00 0.00 752.61 016 015  —— e e e e e 0.15
46.05 0.00 752.61 016 015 - e e e e e 0.15
46.10 0.00 752.61 016 015 - e e e e e 0.15
46.15 0.00 752.61 016 015  —— e e e e e 0.15
46.20 0.00 752.61 016 015  —— e e e e e 0.15
46.25 0.00 752.61 016 015  —— e e e e e 0.15
46.30 0.00 752.61 016 015  —— e e e e e 0.15
46.35 0.00 752.61 016 015  —— e e e e e 0.15
46.40 0.00 752.61 016 015  —— e e e e e 0.15
46.45 0.00 752.61 016 015  —— e e e e e 0.15
46.50 0.00 752.61 016 015  —— e e e e e 0.15
46.55 0.00 752.61 016 015  —— e e e e e 0.15
46.60 0.00 752.61 016 015  —— e e e e e 0.15
46.65 0.00 752.61 016 015  —— e e e e e 0.15
46.70 0.00 752.61 016 015  —— e e e e e 0.15
46.75 0.00 752.61 016 015  —— e e e e e 0.15
46.80 0.00 752.60 016 015  —— e e e e e 0.15
46.85 0.00 752.60 016 015  —— e e e e e 0.15
46.90 0.00 752.60 016 015  —— e e e e e 0.15
46.95 0.00 752.60 016 015  —— e e e e e 0.15
47.00 0.00 752.60 016 015  —— e e e e e 0.15
47.05 0.00 752.60 016 015  —— e e e e e 0.15
47.10 0.00 752.60 016 015  —— e e e e e 0.15
47.15 0.00 752.60 016 015  —— e e e e e 0.15
47.20 0.00 752.60 016 015  —— e e e e e 0.15
47.25 0.00 752.60 016 015  —— e e e e e 0.15
47.30 0.00 752.60 016 015  —— e e e e e 0.15
47.35 0.00 752.60 016 015  —— e e e e e 0.15
47.40 0.00 752.60 016 015  —— e e e e e 0.15
47.45 0.00 752.60 016 015  —— e e e e e 0.15
47.50 0.00 752.60 016 015  —— e e e e e 0.15
47.55 0.00 752.60 016 015  —— e e e e e 0.15
47.60 0.00 752.60 016 015  —— e e e e e 0.15
47.65 0.00 752.59 016 015  —— e e e e e 0.15
47.70 0.00 752.59 016 015  —— e e e e e 0.15
47.75 0.00 752.59 016 015  —— e e e e e 0.15
47.80 0.00 752.59 016 015  —— e e e e e 0.15
47.85 0.00 752.59 016 015  —— e e e e e 0.15
47.90 0.00 752.59 016 015  —— e e e e e 0.15
47.95 0.00 752.59 016 015  —— e e e e e 0.15
48.00 0.00 752.59 016 015  —— e e e e e 0.15
48.05 0.00 752.59 016 015  —— e e e e e 0.15
48.10 0.00 752.59 016 015  —— e e e e e 0.15
48.15 0.00 752.59 016 015  —— e e e e e 0.15
48.20 0.00 752.59 016 015  —— e e e e e 0.15
48.25 0.00 752.59 015 015 - e e e e e 0.15
48.30 0.00 752.59 015 015 - e e e e e 0.15
48.35 0.00 752.59 015 015  —— e e e e e 0.15
48.40 0.00 752.59 015 015 - e e e e e 0.15

Continues on next page...



Storm Sewer Calculations



Patriot Defense Research Park Storm Sewer Calculations

STR. # Ac. (%) Coefficient
603 Weighted "C" Factor = Prop./Fut. Roof 2.00 29% x 0.90 = 0.26
Prop./Fut. Pavement 290 41% x 0.85 = 0.35
Area = Lawn/Landscape 2.11 30% x 0.20 = 0.06
7.01 Acres Weighted 'C' 0.67
"T/IC" = 5 Minute Time of Concentration used for Industrial
STR. # Ac. (%) Coefficient
605 Weighted "C" Factor = Prop./Fut. Roof 0.65 10% x 0.90 = 0.09
Prop./Fut. Pavement 3.20 50% x 0.85 = 0.42
Area = Lawn/Landscape 2.61 40% x 0.20 = 0.08
6.46 Acres Weighted 'C' 0.59
"T/IC" = 5 Minute Time of Concentration used for Industrial
STR. # Ac. (%) Coefficient
609 Weighted "C" Factor = Prop./Fut. Roof 0.00 0% x 090 = 0.00
Prop./Fut. Pavement 0.22 73% x 0.85 = 0.62
Area = Lawn/Landscape 0.08 27% x 0.20 = 0.05
0.30 Acres Weighted 'C' 0.68
"T/IC" = 5 Minute Time of Concentration used for Industrial
STR. # Ac. (%) Coefficient
610 Weighted "C" Factor = Prop./Fut. Roof 0.00 0% x 090 = 0.00
Prop./Fut. Pavement 0.23 52% x 0.85 = 0.44
Area = Lawn/Landscape 0.21 48% x 0.20 = 0.10
0.44 Acres Weighted 'C' 0.54
"T/IC" = 5 Minute Time of Concentration used for Industrial
STR. # Ac. (%) Coefficient
612 Weighted "C" Factor = Prop./Fut. Roof 0.18 19% x 0.90 = 0.17
Prop./Fut. Pavement 0.42 45% x 0.85 = 0.38
Area = Lawn/Landscape 0.33 35% x 0.20 = 0.07
0.93 Acres Weighted 'C' 0.63
"T/IC" = 5 Minute Time of Concentration used for Industrial
STR. # Ac. (%) Coefficient
614 Weighted "C" Factor = Prop./Fut. Roof 0.06 33% x 090 = 0.30
Prop./Fut. Pavement 0.09 50% x 0.85 = 0.43
Area = Lawn/Landscape 0.03 17% x 0.20 = 0.03
0.18 Acres Weighted 'C' 0.76
"T/IC" = 5 Minute Time of Concentration used for Industrial
STR. # Ac. (%) Coefficient
615 Weighted "C" Factor = Prop./Fut. Roof 0.00 0% x 090 = 0.00
Prop./Fut. Pavement 020 83% x 0.85 = 0.71
Area = Lawn/Landscape 0.04 17% x 0.20 = 0.03
0.24 Acres Weighted 'C' 0.74

"T/C" = 5 Minute Time of Concentration used for Industrial




Patriot Defense Research Park Storm Sewer Calculations

STR. # Ac. (%) Coefficient
616 Weighted "C" Factor = Prop./Fut. Roof 0.10 4% x 090 = 0.03
Prop./Fut. Pavement 0.50 19% x 0.85 = 0.16
Area = Lawn/Landscape 199 77% x 0.20 = 0.15
2.59 Acres Weighted 'C' 0.35
"T/IC" = 5 Minute Time of Concentration used for Industrial
STR. # Ac. (%) Coefficient
617 Weighted "C" Factor = Prop./Fut. Roof 0.00 0% x 090 = 0.00
Prop./Fut. Pavement 0.25 52% x 0.85 = 0.44
Area = Lawn/Landscape 0.23 48% x 0.20 = 0.10
0.48 Acres Weighted 'C' 0.54
"T/IC" = 5 Minute Time of Concentration used for Industrial
STR. # Ac. (%) Coefficient
618 Weighted "C" Factor = Prop./Fut. Roof 0.00 0% x 090 = 0.00
Prop./Fut. Pavement 0.25 27% x 0.85 = 0.23
Area = Lawn/Landscape 0.67 73% x 0.20 = 0.15
0.92 Acres Weighted 'C' 0.38
"T/IC" = 5 Minute Time of Concentration used for Industrial
STR. # Ac. (%) Coefficient
620 Weighted "C" Factor = Prop./Fut. Roof 022 6% x 090 = 0.05
Prop./Fut. Pavement 0.75 19% x 0.85 = 0.16
Area = Lawn/Landscape 2.90 75% x 0.20 = 0.15
3.87 Acres Weighted 'C' 0.37
"T/IC" = 5 Minute Time of Concentration used for Industrial
STR. # Ac. (%) Coefficient
622 Weighted "C" Factor = Prop./Fut. Roof 0.18 10% x 0.90 = 0.09
Prop./Fut. Pavement 138 74% x 0.85 = 0.63
Area = Lawn/Landscape 0.31 17% x 0.20 = 0.03
1.87 Acres Weighted 'C' 0.75

"T/C" = 5 Minute Time of Concentration used for Industrial
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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 length EL Dn EL Up slope down up loss line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 603 32.80 36 ¢ 340.0 756.00 757.00 0.294 757.83 759.50 0.00 End

Project File: 602-603 Storm Design.stm

IDF File: MARION.IDF

Total No. Lines:

Run Date: 09-02-2021

NOTES: c = circular; e = elliptical; b = box;

Return period = 10 Yrs.; * Indicates surcharge condition.
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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 length EL Dn EL Up slope down up loss line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 605 47.10 42 ¢ 100.0 756.80 757.00 0.200 758.90 759.66 0.00 End

Project File: 604-605 Storm Design.stm

IDF File: MARION.IDF

Total No. Lines:

Run Date: 09-02-2021

NOTES: c = circular; e = elliptical; b = box;

Return period = 10 Yrs.; * Indicates surcharge condition.
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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 length EL Dn EL Up slope down up loss line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 609 4.35 18 ¢ 39.0 760.00 760.07 0.177 760.80 761.10 0.00 End
2 610 1.66 12 ¢ 120.0 760.07 760.43 0.304 761.10 761.34 0.00 1

Project File: 608-610 Storm Design.stm

IDF File: MARION.IDF

Total No. Lines:

Run Date: 08-18-2021

NOTES: c = circular; e = elliptical; b = box;

Return period = 10 Yrs.; * Indicates surcharge condition.
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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 length EL Dn EL Up slope down up loss line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 612 16.17 27 ¢ 74.0 757.90 758.10 0.270 759.28 759.86 0.00 End

Project File: 611-612 Storm Design.stm

IDF File: MARION.IDF

Total No. Lines:

Run Date: 09-02-2021

NOTES: c = circular; e = elliptical; b = box;

Return period = 10 Yrs.; * Indicates surcharge condition.
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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 length EL Dn EL Up slope down up loss line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No.
1 614 12.38 21 ¢ 30.0 759.20 759.40 0.667 760.49 760.80 0.00 End
2 615 7.34 18 ¢ 148.0 759.40 760.30 0.608 760.80 761.42 0.00 1
3 616 6.33 12 ¢ 14.0 760.30 760.85 3.928 761.42 761.84 0.00 2
4 617 4.47 15 ¢ 28.0 759.40 759.95 1.964 760.80 760.80 0.00 1
5 618 2.70 12 ¢ 32.0 759.95 760.27 1.000 760.80 760.97 0.00 4

Project File: 613-618 Storm Design.st

m IDF File: MARION.IDF

Total No. Lines:

5

Run Date: 09-02-2021

NOTES: c = circular; e = elliptical; b = box;

Return period = 10 Yrs.; * Indicates surcharge condition.
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Patriot Defense Research Park
INLET DEPTH CALCULATION

INLET # 609 Neenah R- 3501 Casting

Discharge Rate (Qi) = 2.88 c.fs.
Perimeter of Grate Opening (P) = 4.6 ft.
Area of Grate Opening (Ai) = 1.40 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)*0.5]

CHECKED
Weir flow depth = 0.35 ft. OK
Orifice flow depth = 0.18 ft. OK
Allowable Depth = 0.50 ft.
INLET # 610 Neenah R- 3501 Casting
Discharge Rate (Qi) = 1.66 c.f.s.
Perimeter of Grate Opening (P) = 4.6 ft.
Area of Grate Opening (Ai) = 1.40 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)"0.5]

CHECKED
Weir flow depth = 0.24 ft. OK
Orifice flow depth = 0.06 ft. OK
Allowable Depth = 0.50 ft.
INLET # 614 Neenah R- 3286 Casting
Discharge Rate (Qi) = 0.96 c.f.s.
Perimeter of Grate Opening (P) = 4.40 ft.
Area of Grate Opening (Ai) = 0.70 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)"0.5]

CHECKED
Weir flow depth = 0.17 ft. OK
Orifice flow depth = 0.08 ft. OK

Allowable Depth = 0.50 ft.



Patriot Defense Research Park
INLET DEPTH CALCULATION

INLET # 615 Neenah R- 3286 Casting

Discharge Rate (Qi) = 1.02 cf.s.
Perimeter of Grate Opening (P) = 4.40 ft.
Area of Grate Opening (Ai) = 0.70 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)*0.5]

CHECKED
Weir flow depth = 0.18 ft. OK
Orifice flow depth = 0.09 ft. OK
Allowable Depth = 0.50 ft.
INLET # 617 Neenah R- 3501 Casting
Discharge Rate (Qi) = 1.81 c.f.s.
Perimeter of Grate Opening (P) = 4.6 ft.
Area of Grate Opening (Ai) = 1.40 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)*0.5]

CHECKED
Weir flow depth = 0.26 ft. OK
Orifice flow depth = 0.07 ft. OK
Allowable Depth = 0.50 ft.
INLET # 618 Neenah R- 3501 Casting
Discharge Rate (Qi) = 2.70 cfs.
Perimeter of Grate Opening (P) = 4.6 ft.
Area of Grate Opening (Ai) = 1.40 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)"0.5]

CHECKED
Weir flow depth = 0.34 ft. OK
Orifice flow depth = 0.16 ft. OK

Allowable Depth = 0.50 ft.



Watershed Delineation Maps
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