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Erosion & Sediment Control Design

Luck Edgefield

Sediment Basin and Plunge Pool Calculations
— S&ME Project No. 22350640

OBJECTIVE

This Sediment Basin Calculation package (package) was developed to evaluate the hydrologic and
hydraulic performance of proposed sediment basins for Luck Edgefield. The sediment basins were
designed in accordance with the South Carolina Department of Health and Environmental Control (SC
DHEC) Stormwater Best Management Practice (BMP) Handbook.

SUMMARY

Proposed sediment basins were designed to pass the 10-year, 24-hour design storm through the principal
spillway, and the 100-year, 24-hour design storm utilizing both principal and emergency spillways.

ATTACHMENTS

Design Criteria Summary
Stage Storage Calculations

REFERENCES

The following references were utilized during the development of this calculation package.

SC DHEC Stormwater BMP Handbook, Appendix F — South Carolina Rainfall Data, SC DHEC,
Revised July 2005.

TR-55 Urban Hydrology for Small Watersheds, USDA-NRCS, June 1986.

NRCS Soil Figures, S&ME Inc., December 2022.

Drainage Area Figures, S&ME Inc., November 2023.

Compiled HydroCAD Report, S&ME Inc., November 2023.

Compiled SEDIMOT 1V Report, S&ME, Inc., December 2023.

SC DHEC Stormwater BMP Handbook, SC DHEC, Revised March 2014.

Design Hydrology and Sedimentology for Small Catchments, Haan, C.T., Barfield, and Hayes, 1994.
Pg. 147-148.

Determining the Skimmer Size and the Required Orifice, Faircloth Skimmer, November 2007.

ENG — Riprap Lined Plunge Pool for Cantilever Outlet, USDA SCS Design Note. No 6, 2" Ed. March
5, 1986.

Riprap Lined Plunge Pool for Cantilever Outlet, NRCS Plunge Pool Sheets, December 2023.

DEFINITION OF VARIABLES

The following variables are defined or used as a part of this calculation package.

Q = flow rate (cfs) D15 = characteristic eroded particle size (mm)

CN = curve number (unitless) V1s = characteristic settling velocity (ft/s)

i = rainfall intensity (in./hr) Uriser = uplift force acting on riser (Ibs)

A = drainage area (acres) or flow area (ft?) Uars = uplift force acting on anti-flotation block
(Ibs)

T. = time of concentration (min) P = wetted perimeter (ft)
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Tx = Tccomponent number (min)
n = Manning's roughness coefficient
Px = rainfall amount (in)
s = slope (ft/ft)
K. = velocity factor (ft/s)
V = flow velocity (ft/s)
L = flow length (ft) or spillway length (ft)

KNOWN AND ASSUMED VARIABLES

Pz =31 in., P1o =52 in., st =6.3 in., P1oo =8.2in. [Ref. 1]

DESIGN CRITERIA

Each sediment basin was designed in accordance with the SC DHEC Stormwater BMP Handbook with the
following criteria:

Total Suspended Solids (TSS) removal efficiency is greater than or equal to 80% or peak settable
solids concentration is less than 0.5 milliliters per liter;

Maximum drainage area is limited to 30 acres unless alternate sediment capture methodology is
utilized (i.e., SEDIMOT IV software);

Principal spillway discharge capacity developed for the 10-yr, 24-hr storm event;

Emergency spillway capacity developed for the 100-yr, 24-hour storm event;

Top of embankment elevation crest selected to be at least 2 ft height above the principal spillway
crest and 1 ft above the emergency spillway crest;

Maintain 0.5 ft of freeboard within the emergency spillway during 100-yr storm;

Minimum sediment storage capacity of 3,600 cubic feet (ft®) per drainage area acre;

Dewatering time is maintained between 48 and 120 hours;

Sediment basin designed with a bottom slope of at least 0.5%;

Sediment basin length is at least two times the basin width;

Sediment basin side slopes are constructed at 2 horizontal to 1 vertical (2H:1V) or flatter;

20 percent of the basin volume is maintained within the basin forebay; and

Basin maintains a geometry that is accessible by maintenance equipment.
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1.0 HYDROLOGIC EVALUATION

Define Drainage Area Characteristics

The drainage areas to the sediment basins were defined for existing conditions. The drainage areas for
existing conditions are shown in Figures 1 through 4 [Ref. 4].

The land use was conservatively assumed to consist of disturbed area during construction and the Web
Soil Survey [Ref. 3] was used to determine the hydrologic soil group. See the table below for a summary
of drainage area characteristics:

Table 1: Summary of Drainage Area Characteristics

Pre-Construction

. ] Hydrologic Curve Number
Sediment Drainage Area .
. Soil Group Land Use {CN}
Basin ID {A}
[Ref. 3] [Ref. 2]
(@)
SB-OB-11 19.0 D Newly Graded Area 94
SB-OB-12 18.9 D Newly Graded Area 94
SB-PT-9 42.5 D Newly Graded Area 94
SB-PT-1 22.3 D Newly Graded Area 94
SB-P-8 15.5 D Newly Graded Area 94
SB-P-2 47.5 D Newly Graded Area 94
SB-OB-6 21.3 D Newly Graded Area 94
SB-OB-5 17.9 D Newly Graded Area 94
SB-OB-4 13.2 D Newly Graded Area 94
SB-OB-3 15.6 D Newly Graded Area 94
SB-OB-10 18.5 D Newly Graded Area 94
SB-OB-7 16.9 D Newly Graded Area 94

Define Time of Concentration

The time of concentration (T¢) is the time for stormwater flow to travel from the most hydrologically
remote point in a drainage area to leave the watershed or to reach the point of interest and consists of
sheet flow, shallow concentrated flow, and channel flow components. The time of concentration was
estimated using the Technical Release 55 (TR-55) method [Ref. 2].

1.2.1 Sheet Flow

Sheet flow occurs at the upper reaches of a drainage area prior to concentration of stormwater runoff into
rills. The sheet flow length was assumed to be 100 feet. The equation to calculate sheet flow is presented
below:

_ 0.007(nL)*®

(PZ )0.5 S04 [Ref. 2]

T,
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The sheet flow component of the time of concentration was calculated for the sediment basins as
presented in the following table:

Table 2: Sheet Flow Component of Time of Concentration

Rainfall for 2-
. Year, 24-Hour  Longitudinal Time of Concentration
Sediment Manning’s n Flow tength Storm Slope Due to Sheet Flow
Basin ID [R{efsl fﬂi (P2} s {Taheed
(in) (ft/ft) (min)
[Ref. 1]
SB-OB-11 0.05 100 3.1 0.0490 29
SB-OB-12 0.05 100 3.1 0.0138 4.8
SB-PT-9 0.05 100 3.1 0.0589 2.7
SB-PT-1 0.05 100 3.1 0.0425 3.1
SB-P-8 0.05 100 3.1 0.0293 3.5
SB-P-2 0.05 100 3.1 0.0607 2.7
SB-OB-6 0.05 100 3.1 0.1336 1.9
SB-OB-5 0.05 100 3.1 0.0540 2.8
SB-OB-4 0.05 100 3.1 0.0388 3.2
SB-OB-3 0.05 100 3.1 0.0683 2.5
SB-OB-10 0.05 100 3.1 0.1026 2.1
SB-OB-7 0.05 100 3.1 0.0206 4.1

1.2.2 Shallow Concentrated Flow

Shallow concentrated flow occurs when runoff accumulates into rills but is not sufficient enough to
produce gullies. The equations to calculate shallow concentrated flow are presented below:

L
T V60

(min)

Vunpaved =K, * (5)0'5

[Ref. 2]

[Ref. 2]

The shallow concentrated flow component of the time of concentration was calculated for the sediment
basins as presented in the following table:
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Table 3: Shallow Concentrated Flow Component of Time of Concentration
Time of Concentration
Flow Velocity Flow Length Due to Shallow

Velocity Longitudinal

Sedl'ment Land Use Type K4 Slope {v} {L} Concentrated Flow
Basin ID (ft/s) {s}
(ft/s) (ft) {Tsce}
[Ref. 2] (ft/ft) )
(min)
SB-OB-11 Nearly Bare & Untilled 10 0.1400 3.7 621 2.8
SB-OB-12 Nearly Bare & Untilled 10 0.2700 5.2 401 1.3
SB-PT-9 Nearly Bare & Untilled 10 0.1230 3.5 1,028 49
SB-PT-1 Nearly Bare & Untilled 10 0.1870 4.3 291 1.1
SB-P-8 Nearly Bare & Untilled 10 0.1150 34 866 43
SB-P-2 Nearly Bare & Untilled 10 0.1131 34 918 45
SB-OB-6 Nearly Bare & Untilled 10 0.1290 3.6 567 2.6
SB-OB-5 Nearly Bare & Untilled 10 0.1060 3.3 479 2.5
SB-OB-4 Nearly Bare & Untilled 10 0.1500 3.9 370 1.6
SB-OB-3 Nearly Bare & Untilled 10 0.1660 4.1 608 2.5
SB-OB-10 Nearly Bare & Untilled 10 0.1090 3.3 1,179 6.0
SB-OB-7 Nearly Bare & Untilled 10 0.1225 3.5 674 32

1.2.3 Channel Flow

Channel flow occurs when runoff accumulation is sufficient enough to produce gullies. The channel flow
contribution to the time of concentration is a function of flow length and velocity. The equation to
calculate channel flow velocity is Manning's equation presented below:

2 1
__ 1.49(R3Xs2)

n

1% [Ref. 2]

The channel dimensions for the channel flow component of the time of concentration are presented in
the following table:

Table 4: Channel Dimensions

Channel N
. Longitudinal
. Manning'sn Bottom Channel
Sediment Land Use X i Slope
. {n} Width  Sideslopes
Basin ID Type {s}
[Ref. 5] {b} {ZH:1V}
(ft/fo)
(ft)

SB-OB-11 Bare Soil 0.022 2 2 0.0100
SB-OB-12 Bare Soil 0.022 2 2 0.0617
SB-PT-9 Bare Soil 0.022 2 2 0.0000
SB-PT-1 Bare Soil 0.022 2 2 0.0100
SB-P-8 Bare Soil 0.022 2 2 0.0357
SB-P-2 Bare Soil 0.022 2 2 0.0180
SB-OB-6 Bare Soil 0.022 2 2 0.0072
SB-OB-5 Bare Soll 0.022 2 2 0.0370
SB-OB-4 Bare Soil 0.022 2 2 0.0245
SB-OB-3 Bare Soll 0.022 2 2 0.0140
SB-OB-10 | Bare Soil 0.022 2 2 0.1080
SB-OB-7 Bare Soil 0.022 2 2 0.1220

January 25, 2024 6



Erosion & Sediment Control Design

Luck Edgefield

Sediment Basin and Plunge Pool Calculations
— S&ME Project No. 22350640

The channel flow component of the time of concentration was calculated for the sediment basins
assuming a full flow condition as presented in the following table:

Table 5: Channel Flow Component of Time of Concentration

Time of
Flow Flow Wetted Hydraulic Flow Flow Concentration
X X i Calculated Flow Rate
Sediment  Depth Area  Perimeter Radius Velocity Length Due to
Basin ID {d} {A} {r} {R} {v} ol {L} Channel Flow
(£t ) (£1) (£ (£t/5) (et () {Taannet
(min)
SB-OB-11 2 12 11 1.1 7.2 86 475 0.8
SB-OB-12 2 12 11 1.1 17.9 215 813 0.8
SB-PT-9 2 12 11 1.1 0.0 0 0 0.0
SB-PT-1 2 12 11 1.1 7.2 86 1,241 2.9
SB-P-8 2 12 11 1.1 13.6 163 489 0.6
SB-P-2 2 12 11 1.1 9.7 116 1,328 2.3
SB-OB-6 2 12 11 1.1 6.1 73 123 0.3
SB-OB-5 2 12 11 1.1 13.9 166 528 0.6
SB-OB-4 2 12 11 1.1 11.3 135 446 0.7
SB-OB-3 2 12 11 1.1 8.5 102 731 1.4
SB-OB-10 2 12 11 1.1 23.7 284 305 0.2
SB-OB-7 2 12 11 1.1 25.2 302 436 0.3

1.2.4 Total Time of Concentration

The total calculated time of concentration is the summation of the sheet, shallow concentrated, and
channel flow contributions. The minimum time of concentration is 6 minutes [Ref. 2]. The minimum time
of concentration (6 minutes) was used if the calculated time of concentration was less than 6 minutes.

The total time of concentration was calculated as shown in the following table:

Table 6: Total Time of Concentration

Time of Concentration

Time of Concentration Due to Shallow Time of Concentration Calculated Time of Minimum Time of Selected Time of
Sediment Due to Sheet Flow Due to Channel Flow Concentration Concentration Concentration
Concentrated Flow
Basin ID {Tsheet} (Tut) {Tchanner} {T} {Tc, min} {T}
(min) i (min) (min) (min) (min)
(min)

SB-OB-11 2.9 2.8 0.8 6.5 6.0 6.5
SB-OB-12 4.8 13 0.8 6.8 6.0 6.8
SB-PT-9 2.7 4.9 0.0 7.6 6.0 7.6
SB-PT-1 3.1 1.1 2.9 7.1 6.0 7.1
SB-P-8 3.5 4.3 0.6 8.4 6.0 8.4
SB-P-2 2.7 4.5 2.3 9.5 6.0 9.5
SB-OB-6 1.9 2.6 0.3 49 6.0 6.0
SB-OB-5 2.8 2.5 0.6 5.9 6.0 6.0
SB-OB-4 3.2 1.6 0.7 5.4 6.0 6.0
SB-OB-3 2.5 2.5 1.4 6.4 6.0 6.4
SB-OB-10 2.1 6.0 0.2 8.3 6.0 83
SB-OB-7 4.1 3.2 0.3 7.6 6.0 7.6
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Hydrologic Evaluation Results

HydroCAD® modeling software [Ref. 5] was used to calculate the peak runoff rates for the 10-year, 25-
year, and 100-year, 24-hour design storms as summarized in the following table:

Table 7: Hydrologic Evaluation Results
10-Year, 24-Hour Design Storm  25-Year, 24-Hour Design Storm 100-Year, 24-Hour Design Storm

Peak Flow Rate Runoff Volume Peak Flow Rate Runoff Volume Peak Flow Rate Runoff Volume

Sediment
Basin ID {Q} {v} {Q} {v} {Q} {v}
(cfs) (ac-ft) (cfs) (ac-ft) (cfs) (ac-ft)
[Ref. 5] [Ref. 5] [Ref. 5] [Ref. 5] [Ref. 5] [Ref. 5]
SB-OB-11 129.39 6.651 158.55 8.237 208.61 10.969
SB-OB-12 127.81 6.615 156.62 8.192 206.06 10.910
SB-PT-9 285.00 14.923 349.23 18.481 459.46 24.612
SB-PT-1 153.61 7.841 188.23 9.710 247.65 12.931
SB-P-8 101.82 5.423 124.79 6.717 164.19 8.945
SB-P-2 305.79 16.647 374.81 20.618 493.26 27.458
SB-OB-6 147.81 7.460 181.12 9.238 238.29 12.302
SB-OB-5 124.16 6.266 152.14 7.760 200.16 10.333
SB-OB-4 91.82 4.634 112.51 5.739 148.03 7.642
SB-OB-3 108.51 5.476 132.97 6.782 174.94 9.031
SB-OB-10 121.69 6.501 149.13 8.051 196.24 10.723
SB-OB-7 111.03 5.914 136.06 7.324 179.04 9.754

2.0 SEDIMENT BASIN HYDRAULICS EVALUATION

The hydraulic performance of the sediment basins were evaluated as described below.

Define Sediment Basin Configuration

The hydraulic performance of the sediment basins is a function of the grading geometry, principal
spillway, and emergency spillway.

The principal spillway characteristics for the sediment basins are defined in the following table:
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Table 8: Principal Spillway Characteristics

Riser Barrel
Inside Relative Relative Barrel RGELA Relative
Sediment Basin ID . . Dimensions Floor . . No.of Diameter Upstream Downstream Length Slope
Material Crest EL N Material ) )
(ft) () Elevation Barrels Dimensions InvertEl.  InvertEL (ft) (ft/ft)
(ft) (ft) (ft) (ft)
SB-OB-11 RCP 3.0 3.0 7.6 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-OB-12 RCP 3.0 3.0 6.5 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-PT-9 RCP 3.0 3.0 7.3 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-PT-1 RCP 3.0 3.0 7.4 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-P-8 RCP 3.0 3.0 7.0 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-P-2 RCP 3.0 3.0 7.4 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-OB-6 RCP 3.0 3.0 7.7 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-OB-5 RCP 3.0 3.0 7.5 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-OB-4 RCP 3.0 3.0 7.0 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-OB-3 RCP 3.0 3.0 7.1 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-OB-10 RCP 3.0 3.0 7.8 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010
SB-OB-7 RCP 3.0 3.0 7.2 0.0 RCP 1 2 0.0 -1.0 100.0 | 0.010

The emergency spillway characteristics for the sediment basins are defined in the following table:

Table 9: Emergency Spillway Characteristics

Relative Crest

. Relative Spillway . . Spillway Length Longitudinal Slope
Sediment of . Spillway Sideslopes
. Invert EL. Width {L} {s}
Basin ID Embankment {ZH:1V}
(ft) (ft) (ft) (ft/ft)
(ft)
SB-OB-11 9.0 10.0 28.0 5 20.0 0.02
SB-OB-12 9.0 10.0 28.0 5 20.0 0.02
SB-PT-9 9.0 10.0 28.0 5 20.0 0.02
SB-PT-1 9.0 10.0 28.0 5 20.0 0.02
SB-P-8 9.0 10.0 28.0 5 20.0 0.02
SB-P-2 9.0 10.0 28.0 5 20.0 0.02
SB-OB-6 9.0 10.0 28.0 5 20.0 0.02
SB-OB-5 9.0 10.0 28.0 5 20.0 0.02
SB-OB-4 9.0 10.0 28.0 5 20.0 0.02
SB-OB-3 9.0 10.0 28.0 5 20.0 0.02
SB-OB-10 9.0 10.0 28.0 5 20.0 0.02
SB-OB-7 9.0 10.0 28.0 5 20.0 0.02

Sediment Basin Hydraulic Evaluation Results

HydroCAD® modeling software was used to estimate hydraulic performance for the sediment basins for
the 10-year, 25-year, and 100-year, 24-hour design storms [Ref. 5]. The hydraulic results are summarized
in the following table:
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Table 10: Sediment Basin Hydraulic Performance Summary

10-Year Design Storm 25-Year Design Storm 100-Year Design Storm
Relative Relative Relative
Sediment Peak Peak Water Peak  Peak Water Peak Peak Water
Basin ID Outflow Surface  Freeboard Outflow Surface Freeboard Outflow  Surface  Freeboard
(cfs) Elevation (ft) (cfs) Elevation (ft) (cfs) Elevation (ft)
[Ref. 5] (fr) [Ref. 5] (ft) [Ref. 5] (ft)
[Ref. 5] [Ref. 5] [Ref. 5]
SB-OB-11 1.17 7.54 2.46 6.39 7.86 2.14 39.17 8.58 1.42
SB-OB-12 1.17 6.44 3.56 6.19 6.75 3.25 35.39 7.42 2.58
SB-PT-9 2.34 7.27 2.73 11.74 7.69 2.31 41.95 8.69 1.31
SB-PT-1 1.17 7.38 2.62 6.90 7.68 2.32 39.89 8.39 1.61
SB-P-8 1.17 6.94 3.06 6.09 7.25 2.75 36.57 7.94 2.06
SB-P-2 2.34 7.37 2.63 12.14 7.80 2.20 42.32 8.83 1.17
SB-OB-6 1.17 7.65 2.35 6.66 7.97 2.03 39.88 8.69 1.31
SB-OB-5 1.17 7.49 2.51 6.60 7.77 2.23 40.47 8.50 1.50
SB-OB-4 1.17 6.96 3.04 6.10 7.25 2.75 38.50 7.97 2.03
SB-OB-3 1.17 7.00 3.00 5.85 7.34 2.66 36.46 8.03 1.97
SB-OB-10 1.17 7.74 2.26 6.40 8.06 1.94 39.05 8.78 1.22
SB-OB-7 1.17 7.12 2.88 6.10 7.45 2.55 36.93 8.14 1.86

Trapping Efficiency

Trapping efficiency for sediment basins with a drainage area of less than 30 acres is a function of the on-
site soils’ characteristic eroded particle diameter, settling velocity, and the peak outflow rate from the
basin for the 10-year, 24-hour storm event. [Ref. 7]

The trapping efficiency of each basin with a drainage area less than 30 acres is summarized in the table
below.

Table 11a: Sediment Basin Trapping Efficiency (Drainage Area < 30 acres)

.. Peak Outflow
X . X Characteristic =~ Surface Area of X
Soil Particle Size i i i i from Basin for 10- Trapping
X X Settling Velocity  Basin at Riser Ik
Sediment Soil Type {D1s} year, 24-hour . . Efficiency
. {V1s} Crest A Basin Ratio
Basin ID [Ref. 3] (mm) (€ts) (A} Design Storm (%)
s
[Ref. 7] {Qpo} [Ref. 71
[Ref. 7] () o
(6]

SB-OB-11 Cecil 0.0066 1.22E-04 44,000 1.17 9494 > 80%
SB-OB-12 Cecil 0.0066 1.22E-04 51,000 1.17 8191 > 80%

SB-PT-1 Cecil 0.0066 1.22E-04 52,000 1.17 8034 > 80%

SB-P-8 Cecil 0.0066 1.22E-04 37,000 1.17 11290 > 80%
SB-OB-6 Cecil 0.0066 1.22E-04 48,000 117 8703 > 80%
SB-OB-5 Cecil 0.0066 1.22E-04 42,000 1.17 9946 > 80%
SB-OB-4 Cecil 0.0066 1.22E-04 32,000 1.17 13055 > 80%
SB-OB-3 Cecil 0.0066 1.22E-04 40,000 1.17 10444 > 80%
SB-OB-10 Cecil 0.0066 1.22E-04 42,000 1.17 9946 > 80%
SB-OB-7 Cecil 0.0066 1.22E-04 42,000 117 9946 > 80%

For sediment basins with a drainage area greater than 30 acres, the computer model SEDIMOT IV was
used to calculate the corresponding trapping efficiencies. [Ref. 6]
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The trapping efficiency of each basin with a drainage area greater than 30 acres is summarized in the

table below.

Table 11b: Sediment Basin Trapping Efficiency (Drainage Area > 30 acres)

Small Large Overall
Clay . . Sand . c
; Silt Trapping . Aggregate Aggregate Sediment Trapping
] Trapping a.q Trapping . . ] a0
Sediment . Efficiency L. Trapping Trapping Trapping Efficiency
i Effeciency Efficiency h i h
Basin ID %) (V) ©%) Efficiency Efficiency Efficiency (V)
. [Ref. 6] . (%) (%) (%) [Ref. 6]
[Ref. 6] [Ref. 6]
[Ref. 6] [Ref. 6] [Ref. 6]
SB-PT-9 43.9 90.9 100 100 100 98.1 > 80%
SB-P-2 45.1 91.7 100 100 100 98.2 > 80%

Skimmer Design and Dewatering Time

Skimmers were designed to drain the storage volume of water contained during a 10-yr, 24-hr storm
event within two to five days (48-120 hours) [Ref. 7].

The orifice size required to drain the proposed sediment storage volume in two to five days was
computed by determining the required orifice area as a function of the volume below the principal
spillway crest and a factor unique to each diameter. These factors can be found in the Faircloth Skimmer
Design Guide [Ref. 9]. Once the required orifice area was determined, the required orifice diameter was
calculated.

HydroCAD® was utilized to compute the drawdown time for the 10-year, 24-hour storm scenario [Ref. 5].
As such, different diameter skimmers with different orifice diameters will be installed in each sediment
basin with an invert of the basin floor as outlined in the table below.

Table 12: Skimmer Characteristics

Skimmer Size Orifice

Dewatering

Sediment Number of

. Time
Basin ID

(hr)

Diameter

(in)

(in)
[Ref. 9]

Skimmers

SB-OB-11 1 8.0 8.0 71.6
SB-OB-12 1 8.0 8.0 81.1
SB-PT-9 2 8.0 8.0 82.7
SB-PT-1 1 8.0 8.0 86.9

SB-P-8 1 8.0 8.0 60.1

SB-P-2 2 8.0 8.0 92.3
SB-OB-6 1 8.0 8.0 78.8
SB-OB-5 1 8.0 8.0 66.4
SB-OB-4 1 8.0 8.0 51.4
SB-OB-3 1 8.0 8.0 60.7
SB-OB-10 1 8.0 8.0 67.2
SB-OB-7 1 8.0 8.0 65.6
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Sediment Basin Comparison to Design Criteria

The sediment basins meet the required design criteria as summarized in Table 13 in Attachment 1.

3.0 ANTI-FLOTATION BLOCK

An anti-flotation block was designed for each sediment basin such that the weight of the anti-flotation
block (including the riser concrete walls) was at least 10% more than the weight of the water displaced
[Ref. 7] (or uplift force on the riser). The anti-flotation block was estimated based on a rectangular base
and thickness.

The anti-flotation block sizing was designed as shown in the following table:

Table 14: Anti-Flotation Block Characteristics

. AFB Uplift Factor of
Riser Inside Uplift Force on AFB P

) . Assumed Riser . Riser Concrete Riser Concrete Dimensions Forceon  Safety
. . Dimensions R Riser . Weight .
Sediment Basin ID ) Wall Thickness Uil Vol. Weight {L, W, H} o AFB Against
(in) (lb) (cf) (Ib) () () {Ua} Uplift

(Ib) [Ref. 7]
L W L W

SB-OB-11 3 3 176 6 7,588 53.2 7,980 4 4 105 ] 1,200 499 1.14
SB-OB-12 3 3 |65 6 6,490 45.5 6,825 4 4 105 ] 1,200 499 1.15
SB-PT-9 3 3 173 6 7,288 51.1 7,665 4 4 | 05| 1200 499 1.14
SB-PT-1 3 3 174 6 7,388 51.8 7,770 4 4 | 05| 1200 499 1.14
SB-P-8 3 3 7 6 6,989 49 7,350 4 4 | 05| 1200 499 1.14
SB-P-2 3 3 174 6 7,388 51.8 7,770 4 4 105 ] 1,200 499 1.14
SB-OB-6 3 3 177 6 7,688 53.9 8,085 4 4 105 ] 1,200 499 1.13
SB-OB-5 3 3 175 6 7,488 52.5 7,875 4 4 | 05| 1200 499 1.14
SB-OB-4 3 3 7 6 6,989 49 7,350 4 4 | 05| 1200 499 1.14
SB-OB-3 3 3 |71 6 7,089 49.7 7,455 4 4 105 ] 1,200 499 1.14
SB-OB-7 3 3 178 6 7,788 54.6 8,190 4 4 105 ] 1,200 499 1.13

DISCUSSION

Twelve (12) sediment basins were designed and will be implemented to control peak stormwater flows
from the 10-yr, 25-yr, and 100-yr, 24-hr storm event. Sediment basin designs were found to meet the
requirements outlined in [Ref. 7].
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Attachment 1

Design Criteria Summary



Table 13: Design Criteria Summary

Provided
Design Criteria Required rovide
SB-OB-11 SB-OB-12 SB-PT-9 SB-PT-1 SB-P-8 SB-P-2 SB-OB-6 SB-OB-5 SB-OB-4 SB-OB-3 SB-OB-10 SB-OB-7
TSS Removal min. 80% > 80% > 80% > 80% > 80% > 80% > 80% > 80% > 80% > 80% > 80% > 80% > 80%
Drainage Area (ac) max. 30 ac* 19.0 18.9 425 22.3 15.5 47.5 21.3 17.9 13.2 15.6 18.5 16.9

min. 10-yr, 24-hr design | Activated for the 10- | Activated for the 10- | Activated for the 10- | Activated for the 10- | Activated for the 10- | Activated for the 10- | Activated for the 10- | Activated for the 10- | Activated for the 10- | Activated for the 10- | Activated for the 10- | Activated for the 10-

Principal Spillway Capacit;
pal >p y ~apacty storm yr, 24-hr storm yr, 24-hr storm yr, 24-hr storm yr, 24-hr storm yr, 24-hr storm yr, 24-hr storm yr, 24-hr storm yr, 24-hr storm yr, 24-hr storm yr, 24-hr storm yr, 24-hr storm yr, 24-hr storm

Emergency Spillway min. 100-yr, 24-hr design | Not activated for the | Not activated for the | Not activated for the | Not activated for the | Not activated for the | Not activated for the | Not activated for the | Not activated for the | Not activated for the | Not activated for the | Not activated for the | Not activated for the

Capacity storm 100-yr, 24-hr storm | 100-yr, 24-hr storm [ 100-yr, 24-hr storm | 100-yr, 24-hr storm | 100-yr, 24-hr storm | 100-yr, 24-hr storm | 100-yr, 24-hr storm | 100-yr, 24-hr storm | 100-yr, 24-hr storm | 100-yr, 24-hr storm | 100-yr, 24-hr storm | 100-yr, 24-hr storm
Embankment Crest Height min. 2-ft higher than
. e . 24 35 27 2.6 3.0 2.6 23 25 3.0 29 22 2.8
Above Riser (ft.) principal spillway
Embankment Crest Height min. 1-ft higher than
. . 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Above Em. Spillway (ft.) emergency spillway
Emergency Spillway min. 0.5-ft for 100-yr, 24-hr
. 14 2.6 1.31 1.6 2.1 12 131 15 20 20 122 19
Freeboard (ft.) design storm
Sediment Basin Storage i
. min. 3,600 cf/ac 15,906 19,333 16,609 16,715 17,173 16,593 15,876 15,877 16,697 17,012 15,298 16,818
Capacity (cf/ac)
Dewatering Time (hrs) between 48 and 120 hrs 71.6 81.1 82.7 86.9 60.1 923 78.8 66.4 514 60.7 67.2 65.6
Length to Width Ratio min. 2(L):1(W) 3:1 2:1 3:1 2:1 2:1 2:1 2:1 3:1 2:1 3:1 2:1 2:1

*For drainage areas greater than 30 ac., SEDIMOT IV Software was used to evaluate sediment basin trapping efficiency.




Attachment 2

Stage Storage Calculations



Table 15A: Sediment Basin SB-OB-11 Stage Storage Calculations

Table 15B: Sediment Basin SB-OB-12 Stage Storage Calculations

Depth Surface Area  Stage Volume Incremental Volume
(ft) () (f£)) (f£))
0.0 20,000 0 0
1.0 23,000 21,500 21,500
2.0 26,000 24,500 46,000
3.0 29,000 27,500 73,500
4.0 32,000 30,500 104,000
5.0 35,000 33,500 137,500
6.0 38,000 36,500 174,000
7.0 41,000 39,500 213,500
8.0 44,000 42,500 256,000
9.0 47,000 45,500 301,500
10.0 50,000 48,500 350,000

Depth Surface Area  Stage Volume Incremental Volume
(ft) () (f£)) (f£))
0.0 27,000 0 0
1.0 30,000 28,500 28,500
2.0 33,000 31,500 60,000
3.0 36,000 34,500 94,500
4.0 39,000 37,500 132,000
5.0 42,000 40,500 172,500
6.0 45,000 43,500 216,000
7.0 48,000 46,500 262,500
8.0 51,000 49,500 312,000
9.0 54,000 52,500 364,500
10.0 57,000 55,500 420,000

Table 15C: Sediment Basin SB-PT-1 Stage Storage Calculations

Table 15D: Sediment Basin SB-P-8 Stage Storage Calculations

Depth Surface Area  Stage Volume Incremental Volume
(ft) () (f£)) (f£))
0.0 28,000 0 0
1.0 31,000 29,500 29,500
2.0 34,000 32,500 62,000
3.0 37,000 35,500 97,500
4.0 40,000 38,500 136,000
5.0 43,000 41,500 177,500
6.0 46,000 44,500 222,000
7.0 49,000 47,500 269,500
8.0 52,000 50,500 320,000
9.0 55,000 53,500 373,500
10.0 58,000 56,500 430,000

Depth Surface Area  Stage Volume Incremental Volume
(ft) () (f£)) (f£))
0.0 16,000 0 0
1.0 19,000 17,500 17,500
2.0 22,000 20,500 38,000
3.0 25,000 23,500 61,500
4.0 28,000 26,500 88,000
5.0 31,000 29,500 117,500
6.0 34,000 32,500 150,000
7.0 37,000 35,500 185,500
8.0 40,000 38,500 224,000
9.0 43,000 41,500 265,500
10.0 46,000 44,500 310,000

Table 15E: Sediment Basin SB-OB-6 Stage Storage Calculations

Table 15F: Sediment Basin SB-OB-5 Stage Storage Calculations

Depth Surface Area  Stage Volume Incremental Volume
(ft) () (f£)) (f£))
0.0 24,000 0 0
1.0 27,000 25,500 25,500
2.0 30,000 28,500 54,000
3.0 33,000 31,500 85,500
4.0 36,000 34,500 120,000
5.0 39,000 37,500 157,500
6.0 42,000 40,500 198,000
7.0 45,000 43,500 241,500
8.0 48,000 46,500 288,000
9.0 51,000 49,500 337,500
10.0 54,000 52,500 390,000

Depth Surface Area  Stage Volume Incremental Volume
(ft) () (f£)) (f£))
0.0 18,000 0 0
1.0 21,000 19,500 19,500
2.0 24,000 22,500 42,000
3.0 27,000 25,500 67,500
4.0 30,000 28,500 96,000
5.0 33,000 31,500 127,500
6.0 36,000 34,500 162,000
7.0 39,000 37,500 199,500
8.0 42,000 40,500 240,000
9.0 45,000 43,500 283,500
10.0 48,000 46,500 330,000

Table 15G: Sediment Basin SB-OB-3 Stage Storage Calculations

Table 15H: Sediment Basin SB-OB-10 Stage Storage Calculations

Depth Surface Area  Stage Volume Incremental Volume
(ft) () (f£)) (f£))
0.0 16,000 0 0
1.0 19,000 17,500 17,500
2.0 22,000 20,500 38,000
3.0 25,000 23,500 61,500
4.0 28,000 26,500 88,000
5.0 31,000 29,500 117,500
6.0 34,000 32,500 150,000
7.0 37,000 35,500 185,500
8.0 40,000 38,500 224,000
9.0 43,000 41,500 265,500
10.0 46,000 44,500 310,000

Depth Surface Area  Stage Volume Incremental Volume
(ft) () (f£)) (f£))
0.0 18,000 0 0
1.0 21,000 19,500 19,500
2.0 24,000 22,500 42,000
3.0 27,000 25,500 67,500
4.0 30,000 28,500 96,000
5.0 33,000 31,500 127,500
6.0 36,000 34,500 162,000
7.0 39,000 37,500 199,500
8.0 42,000 40,500 240,000
9.0 45,000 43,500 283,500
10.0 48,000 46,500 330,000




Table 15I: Sediment Basin SB-PT-9 Stage Storage Calculations

Depth  Surface Area  Stage Volume Incremental Volume

(ft) (ft?) ) )
0.0 65,000 0 0

1.0 68,000 66,500 66,500
2.0 71,000 69,500 136,000
3.0 74,000 72,500 208,500
40 77,000 75,500 284,000
5.0 80,000 78,500 362,500
6.0 83,000 81,500 444,000
7.0 86,000 84,500 528,500
8.0 89,000 87,500 616,000
9.0 92,000 90,500 706,500
10.0 95,000 93,500 800,000

Table 15]: Sediment Basin SB-P-2 Stage Storage Calculations

Depth  Surface Area  Stage Volume Incremental Volume

(ft) (ft?) ) )
0.0 74,000 0 0

1.0 77,000 75,500 75,500
2.0 80,000 78,500 154,000
3.0 83,000 81,500 235,500
40 86,000 84,500 320,000
5.0 89,000 87,500 407,500
6.0 92,000 90,500 498,000
7.0 95,000 93,500 591,500
8.0 98,000 96,500 688,000
9.0 101,000 99,500 787,500
10.0 104,000 102,500 890,000

Table 15K: Sediment Basin SB-OB-4 Stage Storage Calculations

Depth  Surface Area  Stage Volume Incremental Volume

(ft) (ft?) ) )
0.0 11,000 0 0
1.0 14,000 12,500 12,500
2.0 17,000 15,500 28,000
3.0 20,000 18,500 46,500
40 23,000 21,500 68,000
5.0 26,000 24,500 92,500
6.0 29,000 27,500 120,000
7.0 32,000 30,500 150,500
8.0 35,000 33,500 184,000
9.0 38,000 36,500 220,500
10.0 41,000 39,500 260,000

Table 15L: Sediment Basin SB-OB-7 Stage Storage Calculations

Depth  Surface Area  Stage Volume Incremental Volume

(ft) (ft?) ) %)
0.0 18,000 0 0
1.0 21,000 19,500 19,500
2.0 24,000 22,500 42,000
3.0 27,000 25,500 67,500
40 30,000 28,500 96,000
5.0 33,000 31,500 127,500
6.0 36,000 34,500 162,000
7.0 39,000 37,500 199,500
8.0 42,000 40,500 240,000
9.0 45,000 43,500 283,500
10.0 48,000 46,500 330,000
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APPENDIX F

SOUTH CAROLINA RAINFALL DATA

ADAPTED FROM

“Precipitation-Frequency Atlas of the United States"
NOAA Atlas 14, Volume 2, Version 2 (draft)
G.M. Bonnin, D. Todd, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2004

NOTE: Rainfall data for counties listed were averaged when multiple or no rainfall station
data was available.
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RETURN PERIOD 24 HOUR STORM EVENT (INCHES)

CountyName | 1 | 2 | 5 | 10 | 25 | 50 | 100 | RFactors
Abbeville 3.2 3.5 4.4 5.2 6.5 7.7 9.2 250
Aiken 3.2 3.7 4.6 5.3 6.5 7.4 8.4 250
Allendale 3.4 3.8 5.1 6.0 7.0 7.8 8.9 300
Anderson 3.3 3.6 4.5 5.5 6.6 7.9 9.4 275
Bamberg 3.4 3.6 4.6 5.5 6.8 8.1 9.4 300
Barnwell 3.3 3.6 4.5 5.3 6.4 7.3 8.4 275
Beaufort 3.7 4.5 5.8 6.9 8.4 9.7 11.0 400
Berkeley (North) 3.5 3.8 5.0 5.9 7.2 8.2 9.4 350
Berkeley (South) 3.6 4.0 5.2 6.2 7.5 8.6 9.8 350
Calhoun 3.3 3.5 4.5 5.4 6.7 7.9 9.3 275
Charleston 3.8 4.3 5.5 6.6 8.0 9.2 10.4 400
Cherokee 3.0 3.7 4.7 5.4 6.4 7.3 8.1 275
Chester 2.9 3.6 4.6 5.3 6.3 7.1 8.0 250
Chesterfield 3.1 3.5 4.5 5.3 6.6 7.7 9.0 275
Clarendon 3.4 3.7 4.7 5.6 7.0 8.2 9.5 300
Colleton (North) 3.5 3.5 4.5 5.4 6.7 7.9 9.2 350
Colleton (South) 3.6 4.0 5.2 6.1 7.5 8.6 9.7 350
Darlington 3.2 3.5 4.5 5.4 6.7 8.0 9.3 300
Dillon 3.3 3.6 4.7 5.5 6.8 8.8 10.0 325
Dorchester(North) 3.4 3.8 4.9 5.8 7.1 8.1 9.3 325
Dorchester(South) 3.6 4.2 5.4 6.4 7.8 8.9 10.1 325
Edgefield 3.2 3.1 4.5 5.2 6.3 7.2 8.2 250
Fairfield 3.0 3.5 4.4 5.1 6.2 7.1 8.0 250
Florence (North) 3.3 3.5 4.5 5.4 6.7 7.9 9.2 325
Florence (South) 3.3 3.7 4.7 5.6 7.0 8.2 9.6 325
Georgetown (East) 3.6 4.6 5.9 7.0 8.5 9.8 11.1 350
Georgetown (West) 3.6 3.9 5.1 6.0 7.4 8.4 9.6 350
Greenville(North) 4.0 4.2 5.3 6.1 7.3 8.3 9.3 300
Greenville(South) 3.4 3.7 4.6 5.4 6.7 7.8 9.1 300
Greenwood 3.1 3.5 4.4 5.1 6.4 7.6 9.0 250
Hampton (North) 3.4 3.8 4.9 5.8 7.1 8.2 9.3 325
Hampton (South) 3.4 4.2 5.4 6.4 7.8 9.0 10.2 325
Horry (North) 3.4 4.1 5.3 6.3 7.9 9.3 10.8 350
Horry (South) 3.6 4.2 5.4 6.4 7.8 9.0 10.2 350
Jasper 3.5 4.2 5.4 6.4 7.8 9.0 10.2 350
Kershaw 3.1 3.5 4.4 5.1 6.2 7.1 8.1 275
Lancaster 3.0 3.5 4.4 5.2 6.2 7.0 7.9 250
Laurens 3.1 3.6 4.4 5.2 6.5 7.7 9.2 250
Lee 3.2 3.5 4.5 5.4 6.7 7.9 9.3 275
Lexington 3.1 3.6 4.5 5.3 6.4 7.3 8.3 250
Marion (North) 3.3 3.7 4.8 5.7 6.9 8.0 9.1 325
Marion (South) 3.4 4.2 5.5 6.5 7.9 9.1 10.3 325
Mar Iboro 3.2 3.5 4.5 5.4 6.5 7.5 8.5 300
McCormick 3.2 3.5 4.4 5.2 6.4 7.5 8.9 250
Newberry 3.0 3.6 4.5 5.3 6.4 7.3 8.4 250
Oconee (North) 4.5 4.7 5.8 6.7 7.8 8.8 9.8 300
Oconee (South) 3.5 3.8 4.7 5.5 6.6 7.6 8.6 300
Orangeburg (East) 3.3 3.8 4.9 5.8 7.1 8.1 9.3 275
Orangeburg (West) 3.3 3.6 4.5 5.4 6.8 8.0 9.3 275
Pickens (North) 4.2 5.1 6.2 7.2 8.5 9.5 10.6 300
Pickens (South) 3.7 4.1 5.0 5.8 6.9 7.8 8.8 300
Richland 3.1 3.6 4.5 5.3 6.4 7.3 8.3 275
Saluda 3.4 3.6 4.5 5.2 6.3 7.2 8.2 250
Spartanburg (NW) 3.4 4.5 5.5 6.3 7.5 8.5 9.5 300
Spartanburg (NE) 3.1 3.8 4.8 5.5 6.6 7.4 8.3 275
Spartanburg (SE) 3.1 3.6 4.5 5.5 6.4 7.8 9.3 275
Spartanburg (SW) 3.1 3.7 4.6 5.4 6.7 7.9 9.4 275
Sumter 3.2 3.6 4.6 5.5 6.9 8.1 9.5 275
Union 3.0 3.6 4.5 5.2 6.5 7.7 9.1 250
Wil liamsburg 3.4 4.1 5.3 6.2 7.6 8.7 9.9 325
York 2.8 3.6 4.5 5.3 6.3 7.1 7.9 250

South Carolina DHEC Storm Water Management BMP Handbook
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Chapter 2

Estimating Runoff

SCS runoff curve number method

The SCS Runoff Curve Number (CN) method is de-
scribed in detail in NEH-4 (SCS 1985). The SCS runoff
equation is

[eq. 2-1]
where

Q =runoff (in)

P =rainfall (in)

S = potential maximum retention after runoff
begins (in) and

[, =initial abstraction (in)

Initial abstraction (I,) is all losses before runoff
begins. It includes water retained in surface depres-
sions, water intercepted by vegetation, evaporation,
and infiltration. I, is highly variable but generally is
correlated with soil and cover parameters. Through
studies of many small agricultural watersheds, I, was
found to be approximated by the following empirical
equation:

I, =0.2S [eq. 2-2]
By removing I, as an independent parameter, this
approximation allows use of a combination of S and P
to produce a unique runoff amount. Substituting
equation 2-2 into equation 2-1 gives:

_(p-028)
Q= m [eq. 2-3]

S is related to the soil and cover conditions of the

watershed through the CN. CN has a range of 0 to 100,

and S is related to CN by:

_ 1000
CN

S -10 [eq. 2-4]

Figure 2-1 and table 2-1 solve equations 2-3 and 2-4
for a range of CN’s and rainfall.

Factors considered in determin-
ing runoff curve numbers

The major factors that determine CN are the hydro-
logic soil group (HSG), cover type, treatment, hydro-
logic condition, and antecedent runoff condition
(ARC). Another factor considered is whether impervi-
ous areas outlet directly to the drainage system (con-
nected) or whether the flow spreads over pervious
areas before entering the drainage system (uncon-
nected). Figure 2-2 is provided to aid in selecting the
appropriate figure or table for determining curve
numbers.

CN’s in table 2-2 (a to d) represent average antecedent
runoff condition for urban, cultivated agricultural,
other agricultural, and arid and semiarid rangeland
uses. Table 2-2 assumes impervious areas are directly
connected. The following sections explain how to
determine CN’s and how to modify them for urban
conditions.

Hydrologic soil groups

Infiltration rates of soils vary widely and are affected
by subsurface permeability as well as surface intake
rates. Soils are classified into four HSG’s (A, B, C, and
D) according to their minimum infiltration rate, which
is obtained for bare soil after prolonged wetting.
Appendix A defines the four groups and provides a list
of most of the soils in the United States and their
group classification. The soils in the area of interest
may be identified from a soil survey report, which can
be obtained from local SCS offices or soil and water
conservation district offices.

Most urban areas are only partially covered by imper-
vious surfaces: the soil remains an important factor in
runoff estimates. Urbanization has a greater effect on
runoff in watersheds with soils having high infiltration
rates (sands and gravels) than in watersheds predomi-
nantly of silts and clays, which generally have low
infiltration rates.

Any disturbance of a soil profile can significantly
change its infiltration characteristics. With urbaniza-
tion, native soil profiles may be mixed or removed or
fill material from other areas may be introduced.
Therefore, a method based on soil texture is given in
appendix A for determining the HSG classification for
disturbed soils.

(210-VI-TR-55, Second Ed., June 1986) 2-1



Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds
Figure 2-1 Solution of runoff equation.
I
8
7 Curves on this sheet are for the
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Rainfall (P), inches
Cover type Hydrologic condition

Table 2-2 addresses most cover types, such as vegeta-
tion, bare soil, and impervious surfaces. There are a
number of methods for determining cover type. The
most common are field reconnaissance, aerial photo-
graphs, and land use maps.

Treatment

Treatment is a cover type modifier (used only in table
2-2b) to describe the management of cultivated agri-
cultural lands. It includes mechanical practices, such
as contouring and terracing, and management prac-
tices, such as crop rotations and reduced or no tillage.

2-2

Hydrologic condition indicates the effects of cover
type and treatment on infiltration and runoff and is
generally estimated from density of plant and residue
cover on sample areas. Good hydrologic condition
indicates that the soil usually has a low runoff poten-
tial for that specific hydrologic soil group, cover type,
and treatment. Some factors to consider in estimating
the effect of cover on infiltration and runoff are (a)
canopy or density of lawns, crops, or other vegetative
areas; (b) amount of year-round cover; (c) amount of
grass or close-seeded legumes in rotations; (d) percent
of residue cover; and (e) degree of surface roughness.

(210-VI-TR-55, Second Ed., June 1986)



Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds
Table 2-1  Runoff depth for selected CN’s and rainfall amounts 1/
—
Runoff depth for curve number of—
Rainfall 40 45 50 55 60 65 70 75 80 85 90 95 98
inches
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.08 0.17 0.32 0.56 0.79
1.2 .00 .00 .00 .00 .00 .00 .03 .07 .15 27 .46 .74 .99
14 .00 .00 .00 .00 .00 .02 .06 .13 .24 .39 .61 .92 1.18
1.6 .00 .00 .00 .00 .01 .05 A1 .20 .34 .52 .76 1.11 1.38
1.8 .00 .00 .00 .00 .03 .09 A7 .29 44 .65 .93 1.29 1.58
2.0 .00 .00 .00 .02 .06 .14 .24 .38 .56 .80 1.09 1.48 1.77
2.5 .00 .00 .02 .08 A7 .30 .46 .65 .89 1.18 1.53 1.96 2.27
3.0 .00 .02 .09 .19 .33 .51 71 .96 1.25 1.59 1.98 2.45 2.77
3.5 .02 .08 .20 .35 .53 .75 1.01 1.30 1.64 2.02 2.45 2.94 3.27
4.0 .06 .18 .33 .53 .76 1.03 1.33 1.67 2.04 2.46 2.92 3.43 3.77
4.5 .14 .30 .50 74 1.02 1.33 1.67 2.05 2.46 2.91 3.40 3.92 4.26
5.0 .24 44 .69 .98 1.30 1.65 2.04 2.45 2.89 3.37 3.88 4.42 4.76
6.0 .50 .80 1.14 1.52 1.92 2.35 2.81 3.28 3.78 4.30 4.85 5.41 5.76
7.0 .84 1.24 1.68 2.12 2.60 3.10 3.62 4.15 4.69 5.25 5.82 6.41 6.76
8.0 1.25 1.74 2.25 2.78 3.33 3.89 4.46 5.04 5.63 6.21 6.81 7.40 7.76
9.0 1.71 2.29 2.88 3.49 4.10 4.72 5.33 5.95 6.57 7.18 7.79 8.40 8.76
10.0 2.23 2.89 3.56 4.23 4.90 5.56 6.22 6.88 7.52 8.16 8.78 9.40 9.76
11.0 2.78 3.52 4.26 5.00 5.72 6.43 7.13 7.81 8.48 9.13 9.77 10.39 10.76
12.0 3.38 4.19 5.00 5.79 6.56 7.32 8.05 8.76 9.45 10.11 10.76 11.39 11.76
13.0 4.00 4.89 5.76 6.61 7.42 8.21 8.98 9.71 10.42 11.10 11.76 12.39 12.76
14.0 4.65 5.62 6.55 7.44 8.30 9.12 9.91 10.67 11.39 12.08 12.75 13.39 13.76
15.0 5.33 6.36 7.35 8.29 9.19 10.04 10.85 11.63 12.37 13.07 13.74 14.39 14.76
1/ Interpolate the values shown to obtain runoff depths for CN's or rainfall amounts not shown.
(210-VI-TR-55, Second Ed., June 1986) 2-3



Estimating Runoff Technical Release 55

Chapter 2

Urban Hydrology for Small Watersheds
Figure 2-2  Flow chart for selecting the appropriate figure or table for determining runoff curve numbers.
——

START

No Unconnected

impervious

Yes
Table 2-2 No Determine Determine
assumptions >——— percvi?us p CN
ly?

PPy (table 2-2) (table 2-2)
¢ Yes l l
Determine Determine Determine
composite composite composite
CN CN CN
(table 2-2) (figure 2-3) (figure 2-4)
END
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Chapter 2 Estimating Runoff

Technical Release 55

Urban Hydrology for Small Watersheds

Table 2-2a  Runoff curve numbers for urban areas
——

Cover description
Average percent

Curve numbers for
hydrologic soil group

Cover type and hydrologic condition impervious area 2 A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.) 3
Poor condition (grass cover < 50%) ......ccccocerververrerreenienuenienennes 68 79 86 89
Fair condition (grass cover 50% to 75%) .....cccccceevvrervrerueennennne 49 69 79 84
Good condition (grass cover > 75%) ......cccceeeruererineereneeneennne 39 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-0f-Way) .....c..cccceverereneninenneeeereeseseeee 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding
TIGIE-OF-WAY) .eviiiiiieieiee et 98 98 98 98
Paved; open ditches (including right-of-way). . 83 89 92 93
Gravel (including right-of-way) .......c.ccccevvverniinnenenenenencnne 76 85 89 91
Dirt (including right-of-Way) .........cccceereiireneineeeeeeceeee 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) 4 ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to 2-inch sand or gravel mulch
and basin bOrders) .........oceveeeeirierieneneneneneneeee e 96 96 96 96
Urban districts:
Commercial and BUSINESS ........cccccevveererrerenneneenceereee e 85 89 92 94 95
INAUSETIAL ... 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (town houses) .. . 65 77 85 90 92
1/4 ACT€ e . 38 61 75 83 87
T/B ACTE ettt 30 57 72 81 86
L/2 ACTE e 25 54 70 80 85
1 acre ....... . 20 51 68 79 84
2 acres ... 12 46 65 77 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) ¥ 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2¢).

1 Average runoff condition, and I, = 0.2S.

2 The average percent impervious area shown was used to develop the composite CN’s. 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. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space

cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage

(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4

based on the degree of development (impervious area percentage) and the CN’s for the newly graded pervious areas.

(210-VI-TR-55, Second Ed., June 1986)
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Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2b  Runoff curve numbers for cultivated agricultural lands V
——

Curve numbers for

Cover description - hydrologic soil group -
Hydrologic
Cover type Treatment 2 condition ¥ A B C D
Fallow Bare soil — 77 86 91 94
Crop residue cover (CR) Poor 76 85 90 93
Good 74 83 88 90
Row crops Straight row (SR) Poor 72 81 88 91
Good 67 78 85 89
SR + CR Poor 71 80 87 90
Good 64 75 82 85
Contoured (C) Poor 70 79 84 88
Good 65 75 82 86
C+CR Poor 69 78 83 87
Good 64 74 81 85
Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81
C&T+ CR Poor 65 73 79 81
Good 61 70 77 80
Small grain SR Poor 65 76 84 88
Good 63 75 83 87
SR + CR Poor 64 75 83 86
Good 60 72 80 84
C Poor 63 74 82 85
Good 61 73 81 84
C+CR Poor 62 73 81 84
Good 60 72 80 83
C&T Poor 61 72 79 82
Good 59 70 78 81
C&T+ CR Poor 60 71 78 81
Good 58 69 77 80
Close-seeded SR Poor 66 77 85 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 75 83 85
rotation Good 55 69 78 83
meadow C&T Poor 63 73 80 83
Good 51 67 76 80

1 Average runoff condition, and I,=0.2S

2 Crop residue cover applies only if residue is on at least 5% of the surface throughout the year.

3 Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and canopy of vegetative areas,
(b) amount of year-round cover, (c) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good = 20%),
and (e) degree of surface roughness.

Poor: Factors impair infiltration and tend to increase runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.

2-6 (210-VI-TR-55, Second Ed., June 1986)



Chapter 2 Estimating Runoff

Technical Release 55

Urban Hydrology for Small Watersheds

Table 2-2c  Runoff curve numbers for other agricultural lands

—
Curve numbers for
Cover description - e hydrologic soil group -
Hydrologic

Cover type condition A B C D
Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. / Fair 49 69 79 84
Good 39 61 74 80
Meadow—continuous grass, protected from — 30 58 71 78

grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 7 83
the major element. 3/ Fair 35 56 70 77
Good 304 48 65 73
Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). & Fair 43 65 76 82
Good 32 58 72 79
Woods. & Poor 45 66 77 83
Fair 36 60 73 79
Good 304 55 70 77
Farmsteads—buildings, lanes, driveways, — 59 74 82 86

and surrounding lots.

1 Average runoff condition, and I, = 0.2S.

2 Poor: <50%) ground cover or heavily grazed with no mulch.
Fair: 50 to 75% ground cover and not heavily grazed.
Good: > 75% ground cover and lightly or only occasionally grazed.

3 Poor: <50% ground cover.
Fair: 50 to 75% ground cover.
Good: >75% ground cover.

4 Actual curve number is less than 30; use CN = 30 for runoff computations.

o

from the CN’s for woods and pasture.

6 Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

Fair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

(210-VI-TR-55, Second Ed., June 1986)

CN'’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed
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Table 2-2d  Runoff curve numbers for arid and semiarid rangelands

Cover description

Curve numbers for
hydrologic soil group

Hydrologic
Cover type condition 2 A3 B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good 62 74 85
Oak-aspen—mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 89
grass understory. Fair 58 73 80
Good 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55
Desert shrub—major plants include saltbush, Poor 63 77 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86
palo verde, mesquite, and cactus. Good 49 68 79 84

1 Average runoff condition, and I,, = 0.2S. For range in humid regions, use table 2-2c.

2 Poor: <30% ground cover (litter, grass, and brush overstory).
Fair: 30 to 70% ground cover.
Good: > 70% ground cover.
3 Curve numbers for group A have been developed only for desert shrub.

2-8 (210-VI-TR-55, Second Ed., June 1986)
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Antecedent runoff condition

The index of runoff potential before a storm event is
the antecedent runoff condition (ARC). ARC is an
attempt to account for the variation in CN at a site
from storm to storm. CN for the average ARC at a site
is the median value as taken from sample rainfall and
runoff data. The CN’s in table 2-2 are for the average
ARC, which is used primarily for design applications.
See NEH-4 (SCS 1985) and Rallison and Miller (1981)
for more detailed discussion of storm-to-storm varia-
tion and a demonstration of upper and lower envelop-
ing curves.

Urban impervious area modifications

Several factors, such as the percentage of impervious
area and the means of conveying runoff from impervi-
ous areas to the drainage system, should be consid-
ered in computing CN for urban areas (Rawls et al.,
1981). For example, do the impervious areas connect
directly to the drainage system, or do they outlet onto
lawns or other pervious areas where infiltration can
occur?

Connected impervious areas — An impervious area
is considered connected if runoff from it flows directly
into the drainage system. It is also considered con-
nected if runoff from it occurs as concentrated shal-
low flow that runs over a pervious area and then into
the drainage system.

Urban CN'’s (table 2-2a) were developed for typical
land use relationships based on specific assumed
percentages of impervious area. These CN vales were
developed on the assumptions that (a) pervious urban
areas are equivalent to pasture in good hydrologic
condition and (b) impervious areas have a CN of 98
and are directly connected to the drainage system.
Some assumed percentages of impervious area are
shown in table 2-2a

If all of the impervious area is directly connected to
the drainage system, but the impervious area percent-
ages or the pervious land use assumptions in table 2-2a
are not applicable, use figure 2-3 to compute a com-
posite CN. For example, table 2-2a gives a CN of 70 for
a 1/2-acre lot in HSG B, with assumed impervious area

of 25 percent. However, if the lot has 20 percent imper-
vious area and a pervious area CN of 61, the composite
CN obtained from figure 2-3 is 68. The CN difference
between 70 and 68 reflects the difference in percent
impervious area.

Unconnected impervious areas — Runoff from
these areas is spread over a pervious area as sheet
flow. To determine CN when all or part of the impervi-
ous area is not directly connected to the drainage
system, (1) use figure 2-4 if total impervious area is
less than 30 percent or (2) use figure 2-3 if the total
impervious area is equal to or greater than 30 percent,
because the absorptive capacity of the remaining
pervious areas will not significantly affect runoff.

When impervious area is less than 30 percent, obtain
the composite CN by entering the right half of figure
2-4 with the percentage of total impervious area and
the ratio of total unconnected impervious area to total
impervious area. Then move left to the appropriate
pervious CN and read down to find the composite CN.
For example, for a 1/2-acre lot with 20 percent total
impervious area (75 percent of which is unconnected)
and pervious CN of 61, the composite CN from figure
2-4 is 66. If all of the impervious area is connected, the
resulting CN (from figure 2-3) would be 68.

(210-VI-TR-55, Second Ed., June 1986) 2-9
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Figure 2-3 Composite CN with connected impervious area.
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Hydrologic Soil Group—Edgefield County, South Carolina
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Hydrologic Soil Group—Edgefield County, South Carolina
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The soil surveys that comprise your AOI were mapped at
1:20,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Edgefield County, South Carolina
Version 19, Sep 7, 2022

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 15, 2022—May
10, 2022

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group—Edgefield County, South Carolina

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

ApB

Appling sandy loam, 2 to
6 percent slopes

214

0.6%

ApC

Appling sandy loam, 6 to
10 percent slopes

16.3

0.4%

CaB

Cataula sandy loam, 2
to 6 percent slopes

C

80.3

2.1%

CaC

Cataula sandy loam, 6
to 10 percent slopes

C

225.2

6.0%

CcB

Cecil sandy loam, 2 to 6
percent slopes

194.2

5.2%

CcC

Cecil sandy loam, 6 to
10 percent slopes

663.5

17.6%

CcD

Cecil-Cataula complex,
10 to 15 percent
slopes, moderately
eroded

319.0

8.5%

CpE

Cecil-Pacolet complex,
15 to 25 percent
slopes

1,394.9

37.0%

Cw

Chewacla loam, 0 to 2
percent slopes,
frequently flooded

B/D

133.5

3.5%

DaB2

Davidson sandy clay
loam, 2 to 6 percent
slopes, eroded

34.1

0.9%

HwB

Hiwassee sandy loam, 2
to 6 percent slopes

119.3

3.2%

HwC

Hiwassee sandy loam, 6
to 10 percent slopes

45.6

1.2%

HwD

Hiwassee sandy loam,
10 to 15 percent
slopes

67.8

1.8%

To

Toccoa sandy loam

243.9

6.5%

Water

73.6

2.0%

WKE

Wilkes sandy loam, 15
to 40 percent slopes

86.5

2.3%

WnB

Winnsboro fine sandy
loam, 2 to 6 percent
slopes

20.7

0.6%

WnC

Winnsboro fine sandy
loam, 6 to 10 percent
slopes

13.7

0.4%

WnD

Winnsboro fine sandy
loam, 10 to 15 percent
slopes

14.2

0.4%

USDA

=
|

Natural Resources
Conservation Service

National Cooperative Soil Survey

Web Soil Survey

Page 3 of 4




Hydrologic Soil Group—Edgefield County, South Carolina

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Totals for Area of Interest

3,767.8

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

12/7/2022
Page 4 of 4
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Drainage Area Figures, S&ME Inc., November 2023.
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Reference 5

Compiled HydroCAD Report, S&ME Inc., October 2023.
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Project Notes

Defined 10 rainfall events from NOAA 177 _LUCKSTONE IDF
Defined 10 rainfall events from 22350640 _NOAA PF_Depth IDF
Defined 10 rainfall events from 22350640 _NOAA PF_Depth IDF
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
268.926 94 Newly graded area, HSG D (E-1, N-1, N-2, N-3, NW-1, P1-1, P2-1, PT-1, PT-2,
S-1, W-1, W-2)

268.926 94 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C

268.926 HSG D E-1, N-1, N-2, N-3, NW-1, P1-1, P2-1, PT-1, PT-2, S-1, W-1, W-2
0.000 Other

268.926 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers

0.000 0.000 0.000 268.926 0.000 268.926 Newly graded area E-1, N-1, N-2,
N-3, NW-1,
P1-1, P2-1,
PT-1, PT-2,
S-1, W-1, wW-2

0.000 0.000 0.000 268.926 0.000 268.926 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill

Number (feet) (feet) (feet) (ft/ft) (inches)  (inches) (inches)

1 E1 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

2 N1 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

3 N2 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

4 N3 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

5 Nwl 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

6 P1 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

7 P2 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

8 PT1 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

9 PT2 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

10 S1 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

11 w1 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0

12 w2 390.00 389.00 100.0 0.0100 0.012 24.0 0.0 0.0
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E-1: SB-OB-3

Subcatchment N-1: SB-OB-6

Subcatchment N-2: SB-OB-5

Subcatchment N-3: SB-OB-4

Subcatchment NW-1: SB-OB-7

Subcatchment P1-1: SB-P-8

Subcatchment P2-1: SB-P-2

Subcatchment PT-1: SB-PT-9

Subcatchment PT-2: SB-PT-1

Subcatchment S-1: SB-OB-10

Subcatchment W-1: SB-OB-11

Subcatchment W-2: SB-OB-12

Pond E1: SB-OB-3

Runoff Area=679,818 sf 0.00% Impervious Runoff Depth>2.29"
Flow Length=1,439" Tc=6.0 min CN=94 Runoff=61.29 cfs 2.984 af

Runoff Area=926,011 sf 0.00% Impervious Runoff Depth>2.29"
Tc=6.0 min CN=94 Runoff=83.49 cfs 4.065 af

Runoff Area=777,820 sf 0.00% Impervious Runoff Depth>2.29"
Tc=6.0 min CN=94 Runoff=70.13 cfs 3.415 af

Runoff Area=575,239 sf 0.00% Impervious Runoff Depth>2.29"
Tc=6.0 min CN=94 Runoff=51.86 cfs 2.525 af

Runoff Area=734,304 sf 0.00% Impervious Runoff Depth>2.29"
Flow Length=1,210" Tc=8.2 min CN=94 Runoff=62.68 cfs 3.222 af

Runoff Area=673,438 sf 0.00% Impervious Runoff Depth>2.29"
Flow Length=1,455" Tc=8.2 min CN=94 Runoff=57.48 cfs 2.955 af

Runoff Area=2,067,328 sf 0.00% Impervious Runoff Depth>2.29"
Flow Length=2,346" Tc=8.9 min CN=94 Runoff=172.51 cfs 9.070 af

Runoff Area=1,852,884 sf 0.00% Impervious Runoff Depth>2.29"
Flow Length=1,128" Tc=7.6 min CN=94 Runoff=160.99 cfs 8.132 af

Runoff Area=973,360 sf 0.00% Impervious Runoff Depth>2.29"
Flow Length=1,632" Tc=6.3 min CN=94 Runoff=86.75 cfs 4.273 af

Runoff Area=807,263 sf 0.00% Impervious Runoff Depth>2.29"
Flow Length=1,584" Tc=8.3 min CN=94 Runoff=68.69 cfs 3.542 af

Runoff Area=825,679 sf 0.00% Impervious Runoff Depth>2.29"
Flow Length=1,196" Tc=6.5 min CN=94 Runoff=73.07 cfs 3.624 af

Runoff Area=821,258 sf 0.00% Impervious Runoff Depth>2.29"
Flow Length=1,314" Tc=6.7 min CN=94 Runoff=73.02 cfs 3.605 af

Peak Elev=394.06" Storage=89,599 cf Inflow=61.29 cfs 2.984 af

Primary=1.17 cfs 1.032 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs 1.032 af

Pond N1: SB-OB-6

Peak Elev=394.35" Storage=132,920 cf Inflow=83.49 cfs 4.065 af

Primary=1.17 cfs 1.041 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs 1.041 af

Pond N2: SB-OB-5

Peak Elev=394.33" Storage=106,090 cf Inflow=70.13 cfs 3.415 af

Primary=1.17 cfs 1.044 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs 1.044 af

Pond N3: SB-OB-4

Peak Elev=394.15" Storage=71,591 cf Inflow=51.86 cfs 2.525 af

Primary=1.17 cfs 1.037 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs 1.037 af
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Pond NW1: SB-OB-7

Pond P1: SB-P-8

Pond P2: SB-P-2

Pond PT1: SB-PT-9

Pond PT2: SB-PT-1

Pond S1: SB-OB-10

Pond W1: SB-OB-11

Pond W2: SB-OB-12

Peak Elev=394.10" Storage=98,963 cf Inflow=62.68 cfs
Primary=1.17 cfs 1.030 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

Peak Elev=394.02"' Storage=88,581 cf Inflow=57.48 cfs
Primary=1.17 cfs 1.027 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

Peak Elev=393.93" Storage=314,121 cf Inflow=172.51 cfs
Primary=2.34 cfs 1.881 af Secondary=0.00 cfs 0.000 af Outflow=2.34 cfs

Peak Elev=393.87' Storage=274,395 cf Inflow=160.99 cfs
Primary=2.34 cfs 1.885 af Secondary=0.00 cfs 0.000 af Outflow=2.34 cfs

Peak Elev=394.15" Storage=142,157 cf Inflow=86.75 cfs
Primary=1.17 cfs 1.028 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

Peak Elev=394.49" Storage=110,993 cf Inflow=68.69 cfs
Primary=1.17 cfs 1.048 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

Peak Elev=394.33" Storage=114,657 cf Inflow=73.07 cfs
Primary=1.17 cfs 1.042 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

Peak Elev=393.57" Storage=115,646 cf Inflow=73.02 cfs
Primary=1.17 cfs 1.001 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

3.222 af
1.030 af

2.955 af
1.027 af

9.070 af
1.881 af

8.132 af
1.885 af

4.273 af
1.028 af

3.542 af
1.048 af

3.624 af
1.042 af

3.605 af
1.001 af

Total Runoff Area = 268.926 ac Runoff Volume =51.413 af Average Runoff Depth = 2.29"
100.00% Pervious =268.926 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment E-1: SB-OB-3
Runoff = 61.29cfs@ 11.96 hrs, Volume= 2.984 af, Depth> 2.29"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"
Area (sf) CN Description
679,818 94 Newly graded area, HSG D
679,818 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
25 100 0.0683 0.66 Sheet Flow,
Fallow n=0.050 P2=3.10"
25 608 0.1660 4.07 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
1.0 731 0.0140 11.61 406.21 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75"' n=0.022
6.0 1,439 Total
Subcatchment E-1: SB-OB-3
Hydrograph
1 TR O S e s S S R S S
11 1T A A S S
of | O :,,,,,:,,,,L,,,,,Iype,!l,,2,4,hf,,
syl 2y r ,Ralnta,llrs,lo,",,
ol B . Ru noff Area=679,818 sf
45 | | | | | | |
oo SRR EERE ;*Runoﬁ Vo1ume 2.984 af
ﬁ%, 77777 [ 7 RLmefDepth>2.29*“
R B T T T e R Lo T AT AR ST AT A -
Saof | - - Flow Length=1,439
s 0 ~ Tc=6.0min_
2of | ‘< 1,,,,CN,,‘94
15;”1 77777 77777777 e l””l 77777
ol | g o
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Nz Z s A A A
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Summary for Subcatchment N-1: SB-OB-6

Runoff = 83.49cfs@ 11.96 hrs, Volume= 4.065 af, Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"

Area (sf) CN Description
926,011 94 Newly graded area, HSG D

926,011 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment N-1: SB-OB-6

- — =

T T T T

| | | |l _ _
I S S o

| |

|

- . Ru::notf Dépihézzg', .

Flow (cfs)

— 44

2 . - ‘, - : - . 7 2
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment N-2: SB-OB-5
Runoff = 70.13cfs@ 11.96 hrs, Volume= 3.415 af, Depth> 2.29"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"
Area (sf) CN Description
777,820 94 Newly graded area, HSG D
777,820 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment N-2: SB-OB-5
Hydrograph
o | S
| ?I?ype ll244hr~
65 .
o | 2 yr ?ﬁ'ﬂf?! 1=3.10"
55 | Runoff Area= 777,820 st
| Runoﬁ Volum e—3 415 af
@ 459 .
| Runoff Depth>2 29‘
= = [ e e e Ry T~
I ) R S SRS - (1 ER S S S T;C,,=,6;.,O,mm,,
~ CN=94
2] R T —
20 B
[
10 R S T S S R
51 1 l l
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment N-3: SB-OB-4

Runoff = 51.86cfs@ 11.96 hrs, Volume= 2.525 af, Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"

Area (sf) CN Description
575,239 94 Newly graded area, HSG D

575,239 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment N-3: SB-OB-4
Hydrograph

55—
50—3"
45—3"
40—3"
35—3’

304

Flow (cfs)

254

204

154"

104~

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment NW-1: SB-OB-7
Runoff = 62.68 cfs @ 11.99 hrs, Volume= 3.222 af, Depth> 2.29"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"
Area (sf) CN Description
734,304 94 Newly graded area, HSG D
734,304 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
4.1 100 0.0206 0.41 Sheet Flow,
Fallow n=0.050 P2=3.10"
3.2 674 0.1225 3.50 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.9 436 0.0072 8.32 291.31 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75"' n=0.022
8.2 1,210 Total
Subcatchment NW-1: SB-OB-7
Hydrograph
i WS T T O U U O O
65{,’ : : : : : : : 62.68 cfs : : : : |
603’1 77777 L 777777 Typelf24 -hr
s{ | 2 xr,RaJnfa!!:?z,l,Q",,
o K ~Runoff Area=734,304 sf
i S - Runoff Volume=3.222 af
n 40{/ | | | | | | | | | "
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Summary for Subcatchment P1-1: SB-P-8
Runoff = 5748 cfs @ 11.99 hrs, Volume= 2.955 af, Depth> 2.29"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"
Area (sf) CN Description
673,438 94 Newly graded area, HSG D
673,438 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
35 100 0.0293 0.47 Sheet Flow,
Fallow n=0.050 P2=3.10"
4.3 866 0.1150 3.39 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.4 489 0.0357 18.53 648.67 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75"' n=0.022
8.2 1,455 Total
Subcatchment P1-1: SB-P-8
R
60§ | | | |
e Type Il 24-hr-
of | K 2-yr Rainfall=3.10"
5] - Runoff Area=673,438 sf
~ Runoff Volume=2.955 af
e - Runoff Depth>2.29"
= E ‘ : | : | ,
gof ~ Flow Length=1,455"
»1 - Tc=8.2 min
20{ | | | |
. CN=94
Ly A o
0] .
——
0:‘ L ‘\"“‘\/“J
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Runoff

17251 cfs @ 12.00 hrs, Volume=

Summary for Subcatchment P2-1: SB-P-2

9.070 af, Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"

Area (sf)

CN Description

2,067,328

94 Newly graded area, HSG D

2,067,328

Tc
(min)

Length
(feet)

100.00% Pervious Area

Slope
(ft/ft)

Velocity Capacity Description

(ft/sec)

(cfs)

2.7 100

4.5 918

1.7 1,328

0.0607

0.1131

0.0180

0.63

3.36

13.16

Sheet Flow,

Fallow n=0.050 P2=3.10"

Shallow Concentrated Flow,

Nearly Bare & Untilled Kv=10.0 fps

Channel Flow,

Area= 35.0 sf Perim=20.0' r=1.75' n=0.022

460.60

8.9 2,346

Total

Subcatchment P2-1: SB-P-2

Hydrograph

1904~
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1704
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1504
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1304
1204
1104
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403"
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Runoff

160.99 cfs @ 11.98 hrs, Volume=

Summary for Subcatchment PT-1: SB-PT-9

8.132 af, Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2-yr Rainfall=3.10"

Area (sf)

CN Description

1,852,884

94 Newly graded area, HSG D

1,852,884

Tc

(min)

L

ength
(feet)

100.00% Pervious Area

Slope
(ft/ft)

Velocity Capacity Description
(ft/sec) (cfs)

2.7

4.9

100

1,028

0.0589

0.1230

0.62 Sheet Flow,
Fallow n=0.050 P2=3.10"

3.51

Shallow Concentrated Flow,

Nearly Bare & Untilled Kv= 10.0 fps

Flow (cfs)

7.6

180+

1704
1604
150
1404
1304
1204
1104
1004
904
8o
704
60
504
404
304
204
10

1,128

Total

Subcatchment PT-1: SB-PT-9
Hydrograph

i e e
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Summary for Subcatchment PT-2: SB-PT-1
Runoff = 86.75cfs @ 11.97 hrs, Volume= 4.273 af, Depth> 2.29"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"
Area (sf) CN Description
973,360 94 Newly graded area, HSG D
973,360 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.1 100 0.0425 0.55 Sheet Flow,
Fallow n=0.050 P2=3.10"
1.1 291 0.1870 4.32 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
21 1,241 0.0100 9.81 343.31 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75"' n=0.022
6.3 1,632 Total
Subcatchment PT-2: SB-PT-1
Hydrograph
s R A AU N M N AU A A A
of |- R e it B L e ATt
85?/.1 fffff R e R I ST R 7 lf~~l~fflff”flfIypefllZA#hr”
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Summary for Subcatchment S-1: SB-OB-10
Runoff = 68.69 cfs @ 11.99 hrs, Volume= 3.542 af, Depth> 2.29"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"
Area (sf) CN Description
807,263 94 Newly graded area, HSG D
807,263 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.1 100 0.1026 0.78 Sheet Flow,
Fallow n=0.050 P2=3.10"
6.0 1,179 0.1090 3.30 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.2 305 0.1080 30.25 1,058.78 Channel Flow,
Area= 35.0 sf Perim=22.0' r=1.59' n=0.022
8.3 1,584 Total
Subcatchment S-1: SB-OB-10
Hydrograph
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Summary for Subcatchment W-1: SB-OB-11

Runoff = 73.07 cfs@ 11.97 hrs, Volume= 3.624 af, Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"

Area (sf) CN Description
825,679 94 Newly graded area, HSG D
825,679 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

2.9 100 0.0490 0.58 Sheet Flow,
Fallow n=0.050 P2=3.10"

2.8 621 0.1400 3.74 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps

0.8 475 0.0100 9.81 343.31 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75'
n= 0.022 Earth, clean & straight

6.5 1,196 Total

Subcatchment W-1: SB-OB-11
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Summary for Subcatchment W-2: SB-OB-12
Runoff = 73.02cfs @ 11.98 hrs, Volume= 3.605 af, Depth> 2.29"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=3.10"
Area (sf) CN Description
821,258 94 Newly graded area, HSG D
821,258 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
4.8 100 0.0138 0.35 Sheet Flow,
Fallow n=0.050 P2=3.10"
1.3 401 0.2700 5.20 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.6 813 0.0617 24.36 852.77 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75'
n= 0.022 Earth, clean & straight
6.7 1,314 Total
Subcatchment W-2: SB-OB-12
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Summary for Pond E1: SB-OB-3

[82] Warning: Early inflow requires earlier time span

Inflow Area = 15.606 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 61.29cfs@ 11.96 hrs, Volume= 2.984 af

Outflow = 1.17cfs @ 11.05 hrs, Volume= 1.032 af, Atten=98%, Lag= 0.0 min
Primary = 1.17cfs @ 11.05 hrs, Volume= 1.032 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.06' @ 15.82 hrs Surf.Area= 28,171 sf Storage= 89,599 cf

Plug-Flow detention time= 227.0 min calculated for 1.031 af (35% of inflow)
Center-of-Mass det. time= 124.3 min ( 876.3 - 751.9)

Volume Invert Avail.Storage Storage Description

#1 390.00 310,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 16,000 0 0

400.00 46,000 310,000 310,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.10° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 11.05 hrs HW=390.51' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.55 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond N1: SB-OB-6

[82] Warning: Early inflow requires earlier time span

Inflow Area = 21.258 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 83.49cfs@ 11.96 hrs, Volume= 4.065 af

Outflow = 1.17 cfs @ 10.85 hrs, Volume= 1.041 af, Atten=99%, Lag= 0.0 min
Primary = 1.17 cfs @ 10.85 hrs, Volume= 1.041 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.35' @ 18.00 hrs Surf.Area= 37,061 sf Storage= 132,920 cf

Plug-Flow detention time= 245.6 min calculated for 1.037 af (26% of inflow)
Center-of-Mass det. time=122.2 min ( 874.1 - 751.9)

Volume Invert Avail.Storage Storage Description

#1 390.00 390,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 24,000 0 0

400.00 54,000 390,000 390,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.70° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 10.85 hrs HW=390.50' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.50 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond N2: SB-OB-5

[82] Warning: Early inflow requires earlier time span

Inflow Area = 17.856 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 70.13cfs@ 11.96 hrs, Volume= 3.415 af

Outflow = 1.17 cfs @ 10.90 hrs, Volume= 1.044 af, Atten=98%, Lag= 0.0 min
Primary = 1.17 cfs @ 10.90 hrs, Volume= 1.044 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.33' @ 16.59 hrs Surf.Area= 30,993 sf Storage= 106,090 cf

Plug-Flow detention time= 230.9 min calculated for 1.040 af (30% of inflow)
Center-of-Mass det. time= 120.9 min ( 872.8 - 751.9)

Volume Invert Avail.Storage Storage Description

#1 390.00 330,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 18,000 0 0

400.00 48,000 330,000 330,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.50" 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 10.90 hrs HW=390.51' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.52 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond N3: SB-OB-4

[82] Warning: Early inflow requires earlier time span

Inflow Area = 13.206 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 51.86cfs@ 11.96 hrs, Volume= 2.525 af

Outflow = 1.17cfs @ 11.05 hrs, Volume= 1.037 af, Atten=98%, Lag= 0.0 min
Primary = 1.17cfs @ 11.05 hrs, Volume= 1.037 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.15' @ 15.16 hrs Surf.Area= 23,464 sf Storage= 71,591 cf

Plug-Flow detention time= 213.4 min calculated for 1.034 af (41% of inflow)
Center-of-Mass det. time=122.0 min ( 873.9 - 751.9)

Volume Invert Avail.Storage Storage Description

#1 390.00 260,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 11,000 0 0

400.00 41,000 260,000 260,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.00° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 11.05 hrs HW=390.50' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.50 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



=3.10"

Type Il 24-hr 2-yr Rainfall

22350640 SEDIMENT BASINS
Prepared by S&ME, Inc.

Printed 1/25/2024

Page 28

HydroCAD® 10.00-26 s/n 06707 © 2020 HydroCAD Software Solutions LLC

Pond N3: SB-OB-4

Hydrograph

bl

z >3
85E8
ESEH
EOOm
QY
“f"ma¢wmi‘mr“A“J“#“4“4“4“
S <Ys
o88=
| 3,__,n, | | | | | |
R B B e B S B i el i
| ,—— ,m,_aw, | | | | | |
“f"mWLPEL‘ng“_“¢“$“#“$“+“
| ,r,k,a, | | | | |
< ® 5 o
1”1‘”‘Wl”%lm‘”lllﬁl‘ﬁlﬂlﬁlﬂ
g

NN
B A Wﬁ
%
S S A N
NI
SIS S B %
B\

[Te] n < < SAWH.UWJ\SO“/H__ N — >

12 13 14 15 16 17 18 19 20

Time (hours)

11




22350640_SEDIMENT BASINS Type Il 24-hr 2-yr Rainfall=3.10"

Prepared by S&ME, Inc. Printed 1/25/2024
HydroCAD® 10.00-26 s/n 06707 © 2020 HydroCAD Software Solutions LLC Page 29

Summary for Pond NW1: SB-OB-7

[82] Warning: Early inflow requires earlier time span

Inflow Area = 16.857 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 62.68 cfs @ 11.99 hrs, Volume= 3.222 af

Outflow = 1.17cfs@ 11.00 hrs, Volume= 1.030 af, Atten=98%, Lag= 0.0 min
Primary = 1.17cfs@ 11.00 hrs, Volume= 1.030 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.10' @ 16.14 hrs Surf.Area= 30,295 sf Storage= 98,963 cf

Plug-Flow detention time= 231.2 min calculated for 1.030 af (32% of inflow)
Center-of-Mass det. time=123.3 min ( 877.0 - 753.7 )

Volume Invert Avail.Storage Storage Description

#1 390.00 330,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 18,000 0 0

400.00 48,000 330,000 330,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.20° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 11.00 hrs HW=390.50' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.48 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond P1: SB-P-8

[82] Warning: Early inflow requires earlier time span

Inflow Area = 15.460 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 5748 cfs @ 11.99 hrs, Volume= 2.955 af

Outflow = 1.17cfs @ 11.05 hrs, Volume= 1.027 af, Atten=98%, Lag= 0.0 min
Primary = 1.17cfs @ 11.05 hrs, Volume= 1.027 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.02' @ 15.82 hrs Surf.Area= 28,062 sf Storage= 88,581 cf

Plug-Flow detention time= 226.4 min calculated for 1.027 af (35% of inflow)
Center-of-Mass det. time= 124.0 min ( 877.7 - 753.7 )

Volume Invert Avail.Storage Storage Description

#1 390.00 310,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 16,000 0 0

400.00 46,000 310,000 310,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.00° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 11.05 hrs HW=390.50' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.48 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond P2: SB-P-2

[82] Warning: Early inflow requires earlier time span

Inflow Area = 47.459 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 17251 cfs @ 12.00 hrs, Volume= 9.070 af

Outflow = 2.34cfs @ 11.55 hrs, Volume= 1.881 af, Atten=99%, Lag= 0.0 min
Primary = 2.34cfs @ 11.55 hrs, Volume= 1.881 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=393.93' @ 18.81 hrs Surf.Area= 85,795 sf Storage= 314,121 cf

Plug-Flow detention time= 293.1 min calculated for 1.874 af (21% of inflow)
Center-of-Mass det. time= 151.3 min ( 905.5 - 754.2)

Volume Invert Avail.Storage Storage Description

#1 390.00 890,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 74,000 0 0

400.00 104,000 890,000 890,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer X 2.00

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.40° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=2.34 cfs @ 11.55 hrs HW=390.72' (Free Discharge)
2=Culvert (Passes 2.34 cfs of 2.95 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 2.34 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond PT1: SB-PT-9

[82] Warning: Early inflow requires earlier time span

Inflow Area = 42.536 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 160.99 cfs @ 11.98 hrs, Volume= 8.132 af

Outflow = 2.34cfs @ 11.50 hrs, Volume= 1.885 af, Atten=99%, Lag= 0.0 min
Primary = 2.34cfs @ 11.50 hrs, Volume= 1.885 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=393.87' @ 18.03 hrs Surf.Area= 76,625 sf Storage= 274,395 cf

Plug-Flow detention time= 283.4 min calculated for 1.878 af (23% of inflow)
Center-of-Mass det. time= 151.6 min ( 904.8 - 753.2)

Volume Invert Avail.Storage Storage Description

#1 390.00 800,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 65,000 0 0

400.00 95,000 800,000 800,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer X 2.00

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.30° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=2.34 cfs @ 11.50 hrs HW=390.70' (Free Discharge)
2=Culvert (Passes 2.34 cfs of 2.80 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 2.34 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond PT2: SB-PT-1

[82] Warning: Early inflow requires earlier time span

Inflow Area = 22.345 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 86.75cfs @ 11.97 hrs, Volume= 4.273 af

Outflow = 1.17 cfs @ 10.95 hrs, Volume= 1.028 af, Atten=99%, Lag= 0.0 min
Primary = 1.17 cfs @ 10.95 hrs, Volume= 1.028 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.15' @ 18.36 hrs Surf.Area= 40,459 sf Storage= 142,157 cf

Plug-Flow detention time= 254.3 min calculated for 1.025 af (24% of inflow)
Center-of-Mass det. time= 125.8 min ( 878.0 - 752.2)

Volume Invert Avail.Storage Storage Description

#1 390.00 430,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 28,000 0 0

400.00 58,000 430,000 430,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.40° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 10.95 hrs HW=390.51' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.54 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond S1: SB-OB-10

[82] Warning: Early inflow requires earlier time span

Inflow Area = 18.532 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 68.69 cfs @ 11.99 hrs, Volume= 3.542 af

Outflow = 1.17 cfs @ 10.85 hrs, Volume= 1.048 af, Atten=98%, Lag= 0.0 min
Primary = 1.17 cfs @ 10.85 hrs, Volume= 1.048 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.49' @ 16.95 hrs Surf.Area= 31,464 sf Storage= 110,993 cf

Plug-Flow detention time= 230.2 min calculated for 1.044 af (29% of inflow)
Center-of-Mass det. time=117.8 min ( 871.5 - 753.7)

Volume Invert Avail.Storage Storage Description

#1 390.00 330,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 18,000 0 0

400.00 48,000 330,000 330,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.80" 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 10.85 hrs HW=390.50' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.49 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond W1: SB-OB-11

[82] Warning: Early inflow requires earlier time span

Inflow Area = 18.955 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 73.07 cfs@ 11.97 hrs, Volume= 3.624 af

Outflow = 1.17 cfs @ 10.90 hrs, Volume= 1.042 af, Atten=98%, Lag= 0.0 min
Primary = 1.17 cfs @ 10.90 hrs, Volume= 1.042 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=394.33' @ 17.11 hrs Surf.Area= 32,984 sf Storage= 114,657 cf

Plug-Flow detention time= 235.7 min calculated for 1.038 af (29% of inflow)
Center-of-Mass det. time=121.2 min ( 873.6 - 752.3)

Volume Invert Avail.Storage Storage Description

#1 390.00 350,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 20,000 0 0

400.00 50,000 350,000 350,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.60" 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 10.90 hrs HW=390.51' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.53 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond W2: SB-OB-12

[82] Warning: Early inflow requires earlier time span

Inflow Area = 18.853 ac, 0.00% Impervious, Inflow Depth > 2.29" for 2-yr event

Inflow = 73.02cfs@ 11.98 hrs, Volume= 3.605 af

Outflow = 1.17cfs@ 11.20 hrs, Volume= 1.001 af, Atten=98%, Lag= 0.0 min
Primary = 1.17cfs@ 11.20 hrs, Volume= 1.001 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=393.57' @ 17.07 hrs Surf.Area= 37,721 sf Storage= 115,646 cf

Plug-Flow detention time= 251.7 min calculated for 1.000 af (28% of inflow)
Center-of-Mass det. time= 133.8 min ( 886.3 - 752.5)

Volume Invert Avail.Storage Storage Description

#1 390.00 420,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 27,000 0 0

400.00 57,000 420,000 420,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 396.50" 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 11.20 hrs HW=390.51' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.56 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E-1: SB-OB-3

Subcatchment N-1: SB-OB-6

Subcatchment N-2: SB-OB-5

Subcatchment N-3: SB-OB-4

Subcatchment NW-1: SB-OB-7

Subcatchment P1-1: SB-P-8

Subcatchment P2-1: SB-P-2

Subcatchment PT-1: SB-PT-9

Subcatchment PT-2: SB-PT-1

Subcatchment S-1: SB-OB-10

Subcatchment W-1: SB-OB-11

Subcatchment W-2: SB-OB-12

Pond E1: SB-OB-3

Runoff Area=679,818 sf 0.00% Impervious Runoff Depth>4.21"
Flow Length=1,439" Tc=6.0 min CN=94 Runoff=108.51 cfs 5.476 af

Runoff Area=926,011 sf 0.00% Impervious Runoff Depth>4.21"
Tc=6.0 min CN=94 Runoff=147.81 cfs 7.460 af

Runoff Area=777,820 sf 0.00% Impervious Runoff Depth>4.21"
Tc=6.0 min CN=94 Runoff=124.16 cfs 6.266 af

Runoff Area=575,239 sf 0.00% Impervious Runoff Depth>4.21"
Tc=6.0 min CN=94 Runoff=91.82 cfs 4.634 af

Runoff Area=734,304 sf 0.00% Impervious Runoff Depth>4.21"
Flow Length=1,210" Tc=8.2 min CN=94 Runoff=111.03 cfs 5.914 af

Runoff Area=673,438 sf 0.00% Impervious Runoff Depth>4.21"
Flow Length=1,455" Tc=8.2 min CN=94 Runoff=101.82 cfs 5.423 af

Runoff Area=2,067,328 sf 0.00% Impervious Runoff Depth>4.21"
Flow Length=2,346" Tc=8.9 min CN=94 Runoff=305.79 cfs 16.647 af

Runoff Area=1,852,884 sf 0.00% Impervious Runoff Depth>4.21"
Flow Length=1,128" Tc=7.6 min CN=94 Runoff=285.00 cfs 14.923 af

Runoff Area=973,360 sf 0.00% Impervious Runoff Depth>4.21"
Flow Length=1,632" Tc=6.3 min CN=94 Runoff=153.61 cfs 7.841 af

Runoff Area=807,263 sf 0.00% Impervious Runoff Depth>4.21"
Flow Length=1,584" Tc=8.3 min CN=94 Runoff=121.69 cfs 6.501 af

Runoff Area=825,679 sf 0.00% Impervious Runoff Depth>4.21"
Flow Length=1,196" Tc=6.5 min CN=94 Runoff=129.39 cfs 6.651 af

Runoff Area=821,258 sf 0.00% Impervious Runoff Depth>4.21"
Flow Length=1,314" Tc=6.7 min CN=94 Runoff=127.81 cfs 6.615 af

Peak Elev=397.00" Storage=185,389 cf Inflow=108.51 cfs 5.476 af

Primary=1.17 cfs 1.223 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs 1.223 af

Pond N1: SB-OB-6

Peak Elev=397.65" Storage=271,329 cf Inflow=147.81 cfs 7.460 af

Primary=1.17 cfs 1.230 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs 1.230 af

Pond N2: SB-OB-5

Peak Elev=397.49" Storage=219,159 cf Inflow=124.16 cfs 6.266 af

Primary=1.17 cfs 1.234 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs 1.234 af

Pond N3: SB-OB-4

Peak Elev=396.96" Storage=149,080 cf Inflow=91.82 cfs 4.634 af

Primary=1.17 cfs 1.229 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs 1.229 af
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Pond NW1: SB-OB-7

Pond P1: SB-P-8

Pond P2: SB-P-2

Pond PT1: SB-PT-9

Pond PT2: SB-PT-1

Pond S1: SB-OB-10

Pond W1: SB-OB-11

Pond W2: SB-OB-12

Peak Elev=397.12" Storage=204,382 cf Inflow=111.03 cfs
Primary=1.17 cfs 1.222 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

Peak Elev=396.94' Storage=183,253 cf Inflow=101.82 cfs
Primary=1.17 cfs 1.219 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

5.914 af
1.222 af

5.423 af
1.219 af

Peak Elev=397.37" Storage=626,998 cf Inflow=305.79 cfs 16.647 af

Primary=2.34 cfs 2.251 af Secondary=0.00 cfs 0.000 af Outflow=2.34 cfs

2.251 af

Peak Elev=397.27" Storage=551,803 cf Inflow=285.00 cfs 14.923 af

Primary=2.34 cfs 2.254 af Secondary=0.00 cfs 0.000 af Outflow=2.34 cfs

Peak Elev=397.38" Storage=288,462 cf Inflow=153.61 cfs
Primary=1.17 cfs 1.218 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

Peak Elev=397.74' Storage=229,178 cf Inflow=121.69 cfs
Primary=1.17 cfs 1.240 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

Peak Elev=397.54' Storage=236,025 cf Inflow=129.39 cfs
Primary=1.17 cfs 1.232 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

Peak Elev=396.44" Storage=236,300 cf Inflow=127.81 cfs
Primary=1.17 cfs 1.190 af Secondary=0.00 cfs 0.000 af Outflow=1.17 cfs

2.254 af

7.841 af
1.218 af

6.501 af
1.240 af

6.651 af
1.232 af

6.615 af
1.190 af

Total Runoff Area = 268.926 ac Runoff Volume =94.350 af Average Runoff Depth =4.21"
100.00% Pervious =268.926 ac  0.00% Impervious = 0.000 ac
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Runoff

108.51 cfs @ 11.96 hrs, Volume=

Summary for Subcatchment E-1: SB-OB-3

5.476 af, Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-yr Rainfall=5.20"

Area (sf) CN Description
679,818 94 Newly graded area, HSG D
679,818 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.5 100 0.0683 0.66 Sheet Flow,
Fallow n=0.050 P2=3.10"
2.5 608 0.1660 4.07 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
1.0 731 0.0140 11.61 406.21 Channel Flow,
Area= 35.0 sf Perim=20.0" r=1.75' n=0.022
6.0 1,439 Total
Subcatchment E-1: SB-OB-3
Hydrograph
L
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Summary for Subcatchment N-1: SB-OB-6
Runoff = 147.81 cfs@ 11.96 hrs, Volume= 7.460 af, Depth> 4.21"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=5.20"
Area (sf) CN Description
926,011 94 Newly graded area, HSG D
926,011 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment N-1: SB-OB-6
Hydrograph
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w | B Typeli24-hr |
wf | : yr Rainfall=5.20" |
o1 e ‘Runoff Area=926,011 sf
100 -  Runoff Volume=7.460 af |
g wof | | -Runoff Depth>4.21" |
z 809 | | | l ‘ l l l .
¢ ol —— ~ Te=60min
eo—j/,: 3 3 L”J”,,C,NEEQA,,
50 | | | R R R S S R R
3 3 E O S O S TR SRR
309 | | | N S S
20] | | | I S AR S I
10} | l ‘ 1 1 l l
) g B A Z4
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



22350640 SEDIMENT BASINS
Prepared by S&ME, Inc.

Type Il 24-hr 10-yr Rainfall=5.20"
Printed 1/25/2024

HydroCAD® 10.00-26 s/n 06707 © 2020 HydroCAD Software Solutions LLC Page 49
Summary for Subcatchment N-2: SB-OB-5
Runoff = 124.16 cfs @ 11.96 hrs, Volume= 6.266 af, Depth> 4.21"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=5.20"
Area (sf) CN Description
777,820 94 Newly graded area, HSG D
777,820 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment N-2: SB-OB-5
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Summary for Subcatchment N-3: SB-OB-4
Runoff = 91.82cfs@ 11.96 hrs, Volume= 4.634 af, Depth> 4.21"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=5.20"
Area (sf) CN Description
575,239 94 Newly graded area, HSG D
575,239 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment N-3: SB-OB-4
Hydrograph
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Summary for Subcatchment NW-1: SB-OB-7

Runoff

111.03 cfs @ 11.99 hrs, Volume=

5.914 af, Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-yr Rainfall=5.20"

Area (sf) CN Description
734,304 94 Newly graded area, HSG D
734,304 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
4.1 100 0.0206 0.41 Sheet Flow,
Fallow n=0.050 P2=3.10"
3.2 674 0.1225 3.50 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.9 436 0.0072 8.32  291.31 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75' n=0.022
8.2 1,210 Total
Subcatchment NW-1: SB-OB-7
Hydrograph
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Summary for Subcatchment P1-1: SB-P-8

Runoff = 101.82 cfs @ 11.99 hrs, Volume= 5.423 af, Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=5.20"

Area (sf) CN Description
673,438 94 Newly graded area, HSG D
673,438 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

35 100 0.0293 0.47 Sheet Flow,
Fallow n=0.050 P2=3.10"
4.3 866 0.1150 3.39 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.4 489 0.0357 18.53 648.67 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75' n=0.022

8.2 1,455 Total

Subcatchment P1-1: SB-P-8

Hydrograph
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Runoff

305.79cfs @ 12.00 hrs, Volume=

Summary for Subcatchment P2-1: SB-P-2

16.647 af, Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=5.20"

Area (sf) CN Description
2,067,328 94 Newly graded area, HSG D
2,067,328 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.7 100 0.0607 0.63 Sheet Flow,
Fallow n=0.050 P2=3.10"
4.5 918 0.1131 3.36 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
1.7 1,328 0.0180 13.16 460.60 Channel Flow,
Area= 35.0 sf Perim=20.0" r=1.75' n=0.022
8.9 2,346 Total
Subcatchment P2-1: SB-P-2
Hydrograph
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Summary for Subcatchment PT-1: SB-PT-9

Runoff = 285.00cfs @ 11.98 hrs, Volume= 14.923 af, Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=5.20"

Area (sf) CN Description
1,852,884 94 Newly graded area, HSG D
1,852,884 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

2.7 100 0.0589 0.62 Sheet Flow,
Fallow n=0.050 P2=3.10"
49 1,028 0.1230 3.51 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv= 10.0 fps

76 1,128 Total

Subcatchment PT-1: SB-PT-9

Hydrograph
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Runoff

Summary for Subcatchment PT-2: SB-PT-1

153.61cfs@ 11.97 hrs, Volume=

7.841 af, Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=5.20"

Area (sf) CN Description
973,360 94 Newly graded area, HSG D
973,360 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.1 100 0.0425 0.55 Sheet Flow,
Fallow n=0.050 P2=3.10"
1.1 291 0.1870 4.32 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
2.1 1,241 0.0100 9.81 343.31 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75' n=0.022
6.3 1,632 Total
Subcatchment PT-2: SB-PT-1
Hydrograph
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Summary for Subcatchment S-1: SB-OB-10
Runoff = 121.69cfs @ 11.99 hrs, Volume= 6.501 af, Depth> 4.21"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=5.20"
Area (sf) CN Description
807,263 94 Newly graded area, HSG D
807,263 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.1 100 0.1026 0.78 Sheet Flow,
Fallow n=0.050 P2=3.10"
6.0 1,179 0.1090 3.30 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.2 305 0.1080 30.25 1,058.78 Channel Flow,
Area= 35.0 sf Perim=22.0' r=1.59' n=0.022
8.3 1,584 Total
Subcatchment S-1: SB-OB-10
Hydrograph
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Summary for Subcatchment W-1: SB-OB-11

Runoff = 129.39 cfs @ 11.97 hrs, Volume= 6.651 af, Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=5.20"

Area (sf) CN Description
825,679 94 Newly graded area, HSG D
825,679 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

2.9 100 0.0490 0.58 Sheet Flow,
Fallow n=0.050 P2=3.10"

2.8 621 0.1400 3.74 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps

0.8 475 0.0100 9.81 343.31 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75'
n= 0.022 Earth, clean & straight

6.5 1,196 Total

Subcatchment W-1: SB-OB-11
Hydrograph
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Summary for Subcatchment W-2: SB-OB-12

Runoff = 127.81 cfs @ 11.97 hrs, Volume= 6.615 af, Depth> 4.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=5.20"

Area (sf) CN Description
821,258 94 Newly graded area, HSG D
821,258 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

4.8 100 0.0138 0.35 Sheet Flow,
Fallow n=0.050 P2=3.10"
1.3 401 0.2700 5.20 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.6 813 0.0617 24.36 852.77 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75'
n=0.022 Earth, clean & straight

6.7 1,314 Total

Subcatchment W-2: SB-OB-12

Hydrograph
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Summary for Pond E1: SB-OB-3

[82] Warning: Early inflow requires earlier time span

Inflow Area = 15.606 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 108.51 cfs @ 11.96 hrs, Volume= 5.476 af

Outflow = 1.17cfs@ 9.15 hrs, Volume= 1.223 af, Atten=99%, Lag= 0.0 min
Primary = 1.17cfs@ 9.15 hrs, Volume= 1.223 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=397.00' @ 19.50 hrs Surf.Area= 36,991 sf Storage= 185,389 cf

Plug-Flow detention time= 230.5 min calculated for 1.217 af (22% of inflow)
Center-of-Mass det. time= 77.6 min ( 819.1 - 741.4)

Volume Invert Avail.Storage Storage Description

#1 390.00 310,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 16,000 0 0

400.00 46,000 310,000 310,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.10° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 9.15 hrs HW=390.50' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.49 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond N1: SB-OB-6

[82] Warning: Early inflow requires earlier time span

Inflow Area = 21.258 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 147.81 cfs@ 11.96 hrs, Volume= 7.460 af

Outflow = 1.17cfs@ 8.90 hrs, Volume= 1.230 af, Atten=99%, Lag= 0.0 min
Primary = 1.17cfs@ 8.90 hrs, Volume= 1.230 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 397.65' @ 20.00 hrs Surf.Area= 46,946 sf Storage= 271,329 cf

Plug-Flow detention time= 264.6 min calculated for 1.224 af (16% of inflow)
Center-of-Mass det. time= 75.9 min (817.3 - 741.4)

Volume Invert Avail.Storage Storage Description

#1 390.00 390,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 24,000 0 0

400.00 54,000 390,000 390,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.70° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 8.90 hrs HW=390.51' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.53 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond N2: SB-OB-5

[82] Warning: Early inflow requires earlier time span

Inflow Area = 17.856 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 124.16 cfs @ 11.96 hrs, Volume= 6.266 af

Outflow = 1.17cfs@ 8.95 hrs, Volume= 1.234 af, Atten=99%, Lag= 0.0 min
Primary = 1.17cfs@ 8.95 hrs, Volume= 1.234 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=397.49' @ 20.00 hrs Surf.Area= 40,484 sf Storage= 219,159 cf

Plug-Flow detention time= 242.6 min calculated for 1.233 af (20% of inflow)
Center-of-Mass det. time= 74.3 min ( 815.8 - 741.4)

Volume Invert Avail.Storage Storage Description

#1 390.00 330,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 18,000 0 0

400.00 48,000 330,000 330,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.50" 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 8.95 hrs HW=390.50' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.50 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond N3: SB-OB-4

[82] Warning: Early inflow requires earlier time span

Inflow Area = 13.206 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 91.82cfs@ 11.96 hrs, Volume= 4.634 af

Outflow = 1.17cfs@ 9.30 hrs, Volume= 1.229 af, Atten=99%, Lag= 0.0 min
Primary = 1.17cfs@ 9.30 hrs, Volume= 1.229 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 396.96' @ 18.45 hrs Surf.Area= 31,867 sf Storage= 149,080 cf

Plug-Flow detention time= 209.9 min calculated for 1.224 af (26% of inflow)
Center-of-Mass det. time= 75.3 min ( 816.7 - 741.4)

Volume Invert Avail.Storage Storage Description

#1 390.00 260,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 11,000 0 0

400.00 41,000 260,000 260,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.00° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 9.30 hrs HW=390.51' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.52 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



=5.20"

Type Il 24-hr 10-yr Rainfall

22350640_SEDIMENT BASINS

Prepared by S&ME, Inc.

Printed 1/25/2024

Page 66

HydroCAD® 10.00-26 s/n 06707 © 2020 HydroCAD Software Solutions LLC

Pond N3: SB-OB-4

Hydrograph

1 Outflow
O Primary

H Inflow

[ Secondary

Area=13.206 ac |

LnfL:eW

— b — = — 4 — —
- - __r___+r___+___+___1___1___

|
T
| |

|
- T
|

Peak Elev=396.96' |

—— - — =+

149

rage

of

080

Sto

T ——————————=H>_

12 13 14 15 16 17 18 19 20

Time (hours)

11




22350640_SEDIMENT BASINS Type Il 24-hr 10-yr Rainfall=5.20"

Prepared by S&ME, Inc. Printed 1/25/2024
HydroCAD® 10.00-26 s/n 06707 © 2020 HydroCAD Software Solutions LLC Page 67

Summary for Pond NW1: SB-OB-7

[82] Warning: Early inflow requires earlier time span

Inflow Area = 16.857 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 111.03 cfs @ 11.99 hrs, Volume= 5.914 af

Outflow = 1.17cfs@ 9.10 hrs, Volume= 1.222 af, Atten=99%, Lag= 0.0 min
Primary = 1.17cfs@ 9.10 hrs, Volume= 1.222 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=397.12' @ 19.95 hrs Surf.Area= 39,374 sf Storage= 204,382 cf

Plug-Flow detention time= 238.4 min calculated for 1.216 af (21% of inflow)
Center-of-Mass det. time= 76.4 min ( 819.5 - 743.1)

Volume Invert Avail.Storage Storage Description

#1 390.00 330,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 18,000 0 0

400.00 48,000 330,000 330,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.20° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 9.10 hrs HW=390.50' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.48 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond P1: SB-P-8

[82] Warning: Early inflow requires earlier time span

Inflow Area = 15.460 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 101.82 cfs @ 11.99 hrs, Volume= 5.423 af

Outflow = 1.17cfs@ 9.20 hrs, Volume= 1.219 af, Atten=99%, Lag= 0.0 min
Primary = 1.17cfs@ 9.20 hrs, Volume= 1.219 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=396.94' @ 19.48 hrs Surf.Area= 36,817 sf Storage= 183,253 cf

Plug-Flow detention time= 229.4 min calculated for 1.214 af (22% of inflow)
Center-of-Mass det. time= 77.1 min ( 820.2 - 743.1)

Volume Invert Avail.Storage Storage Description

#1 390.00 310,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 16,000 0 0

400.00 46,000 310,000 310,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.00° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 9.20 hrs HW=390.50' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.49 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond P2: SB-P-2

[82] Warning: Early inflow requires earlier time span

Inflow Area = 47.459 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 305.79cfs @ 12.00 hrs, Volume= 16.647 af

Outflow = 234 cfs@ 9.95 hrs, Volume= 2.251 af, Atten=99%, Lag= 0.0 min
Primary = 234cfs@ 9.95 hrs, Volume= 2.251 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=397.37' @ 20.00 hrs Surf.Area= 96,114 sf Storage= 626,998 cf

Plug-Flow detention time= 318.8 min calculated for 2.241 af (13% of inflow)
Center-of-Mass det. time= 105.2 min ( 848.9 - 743.6)

Volume Invert Avail.Storage Storage Description

#1 390.00 890,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 74,000 0 0

400.00 104,000 890,000 890,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer X 2.00

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.40° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=2.34 cfs @ 9.95 hrs HW=390.70' (Free Discharge)
2=Culvert (Passes 2.34 cfs of 2.81 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 2.34 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond PT1: SB-PT-9

[82] Warning: Early inflow requires earlier time span

Inflow Area = 42.536 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 285.00cfs @ 11.98 hrs, Volume= 14.923 af

Outflow = 2.34 cfs @ 10.00 hrs, Volume= 2.254 af, Atten=99%, Lag= 0.0 min
Primary = 2.34 cfs @ 10.00 hrs, Volume= 2.254 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=397.27' @ 20.00 hrs Surf.Area= 86,809 sf Storage= 551,803 cf

Plug-Flow detention time= 305.5 min calculated for 2.244 af (15% of inflow)
Center-of-Mass det. time= 105.7 min ( 848.4 - 742.7 )

Volume Invert Avail.Storage Storage Description

#1 390.00 800,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 65,000 0 0

400.00 95,000 800,000 800,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer X 2.00

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.30° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=2.34 cfs @ 10.00 hrs HW=390.71' (Free Discharge)
2=Culvert (Passes 2.34 cfs of 2.87 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 2.34 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



=5.20"

Type Il 24-hr 10-yr Rainfall

22350640 SEDIMENT BASINS
Prepared by S&ME, Inc.

Printed 1/25/2024

Page 74

HydroCAD® 10.00-26 s/n 06707 © 2020 HydroCAD Software Solutions LLC

Pond PT1: SB-PT-9

Hydrograph

E Inflow

1 Outflow
O Primary
[ Secondary

=397.27" |

42.536 ac

Area

|
-
|

Peak Elev

mfpow

|
-t — = — 4 — —

|
—-———+

|
L __1

i A el el e ettt ol ettt ity ety S Sl el Sty Mty
|

F-— -+ -+ —— b —— = —— —+ — — -
|

160

(sy0) moi4

20

19

18

17

16

15

14

13

—~
»
2
S
]
<
=
~ O
— &
e

11




22350640_SEDIMENT BASINS Type Il 24-hr 10-yr Rainfall=5.20"

Prepared by S&ME, Inc. Printed 1/25/2024
HydroCAD® 10.00-26 s/n 06707 © 2020 HydroCAD Software Solutions LLC Page 75

Summary for Pond PT2: SB-PT-1

[82] Warning: Early inflow requires earlier time span

Inflow Area = 22.345 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 153.61cfs@ 11.97 hrs, Volume= 7.841 af

Outflow = 1.17cfs@ 9.00 hrs, Volume= 1.218 af, Atten=99%, Lag= 0.0 min
Primary = 1.17cfs@ 9.00 hrs, Volume= 1.218 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=397.38' @ 20.00 hrs Surf.Area= 50,148 sf Storage= 288,462 cf

Plug-Flow detention time= 275.5 min calculated for 1.212 af (15% of inflow)
Center-of-Mass det. time= 79.4 min ( 821.1 - 741.7)

Volume Invert Avail.Storage Storage Description

#1 390.00 430,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 28,000 0 0

400.00 58,000 430,000 430,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.40° 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 9.00 hrs HW=390.51' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.53 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



5.20"

Page 76

Printed 1/25/2024

Type Il 24-hr 10-yr Rainfall

HydroCAD® 10.00-26 s/n 06707 © 2020 HydroCAD Software Solutions LLC

22350640_SEDIMENT BASINS

Prepared by S&ME, Inc.

Pond PT2: SB-PT-1

Hydrograph

W
z >3
2885
9T EO
=30
£0an
EDOmE
| | | | | | | | | | | | | | | | |
| | | - | | | | | | | | | | |
| | ,m 8, ﬂ%,v, | | | | | | | | |
- \34\ —t -t -ft -t -t -+ -t -+ -t -+
| | | | - | | | | | | | | | | |
| | ,5 7,&, | | | | | | | | |
| | ,4 g, | | | | | | | | | | m
- — 43\ +4\+\+\+\+\+\+\+\+\+\+
| | | 3, T | | | | | | | | | |
| | | | | | | | | | | | | |
| | ,Z ,-,%, | | | | | | | | | o
[ — 42\4V4 -+ -+t -+ -+ -+-—+t—-—+t-—+—-—*+ -+ —
| | ,__, ,e,2, | [ | [ [ |
| | ,& ,l, _ | | | | | | | | | | ©
| | | | | | | | | | | | | | |
|- — +E\E+\ +-+-+-+-+-+-+-—+—-—+ -+ —
| | | | | | | | | | | | | | |
| | ,N LK, ww, | | | | | | | | |
| | | | [ | | | | | | | | | | I ~
|- — +\L\+a+\r\+\+\+\+\+\+\+\+\+\+ -~
| | ,W ,e, 0, | | | | | | | | |
| | | | | | | | | | | | | |
| | | P,&, | | | | | | | | | ©
H — —+ +m\+\+ - 4+ - - -4 -+ -+ -+ —
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
| | ,m | | | | | | | | | | | | | n
P P R —
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
| | | | | | | | | | | I | | <
H — —
| |
| |
| | | | | | | | | | (42)
-~ B T L —
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | N
Ep— -+ - -+ —+ -+ + -+ -+ + —+ + + + + + —
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | —
- -4 -4 4411+ 4L L 1L L1 _1L_1 —
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
- - 4414111111 _1_1L_1_1_1L_1_1_1
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
I Y I
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
- -4 -4 4411+ 4L L 1L L1 _1L_1
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
S S S S S S S S S S S S S
O\ N N\ N N N N N\ N N N N N N N N N
N AY N\ AY AY AY AY N\ AY AY AY AY AY AY AY AY
O\ N N\ N N N N N\ N N N N N N N N
N\ AY N AY AY AY AY N AY AY AY AY AY AY AY
O N AN N N N N AN N N N N N N N
O N N N N N N N N N N N N N
-—_
O O O O OO OO0 OO O O o O O o
N O WO < MO AN A O OO0~ © I < M N J
L B B I B B R I |
(sy0) moi4

Time (hours)



22350640_SEDIMENT BASINS Type Il 24-hr 10-yr Rainfall=5.20"

Prepared by S&ME, Inc. Printed 1/25/2024
HydroCAD® 10.00-26 s/n 06707 © 2020 HydroCAD Software Solutions LLC Page 77

Summary for Pond S1: SB-OB-10

[82] Warning: Early inflow requires earlier time span

Inflow Area = 18.532 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 121.69cfs @ 11.99 hrs, Volume= 6.501 af

Outflow = 1.17cfs@ 8.90 hrs, Volume= 1.240 af, Atten=99%, Lag= 0.0 min
Primary = 1.17cfs@ 8.90 hrs, Volume= 1.240 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 397.74' @ 20.00 hrs Surf.Area= 41,220 sf Storage= 229,178 cf

Plug-Flow detention time= 242.6 min calculated for 1.234 af (19% of inflow)
Center-of-Mass det. time= 71.1 min ( 814.3 - 743.2)

Volume Invert Avail.Storage Storage Description

#1 390.00 330,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 18,000 0 0

400.00 48,000 330,000 330,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.80" 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 8.90 hrs HW=390.51' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.51 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond W1: SB-OB-11

[82] Warning: Early inflow requires earlier time span

Inflow Area = 18.955 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 129.39 cfs @ 11.97 hrs, Volume= 6.651 af

Outflow = 1.17cfs@ 8.95 hrs, Volume= 1.232 af, Atten=99%, Lag= 0.0 min
Primary = 1.17cfs@ 8.95 hrs, Volume= 1.232 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 397.54' @ 20.00 hrs Surf.Area= 42,616 sf Storage= 236,025 cf

Plug-Flow detention time= 250.3 min calculated for 1.231 af (19% of inflow)
Center-of-Mass det. time= 74.7 min ( 816.5 - 741.8)

Volume Invert Avail.Storage Storage Description

#1 390.00 350,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 20,000 0 0

400.00 50,000 350,000 350,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 397.60" 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 8.95 hrs HW=390.51' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.52 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond W2: SB-OB-12

[82] Warning: Early inflow requires earlier time span

Inflow Area = 18.853 ac, 0.00% Impervious, Inflow Depth > 4.21" for 10-yr event

Inflow = 127.81 cfs @ 11.97 hrs, Volume= 6.615 af

Outflow = 1.17cfs@ 9.35 hrs, Volume= 1.190 af, Atten=99%, Lag= 0.0 min
Primary = 1.17cfs@ 9.35 hrs, Volume= 1.190 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=396.44' @ 20.00 hrs Surf.Area= 46,334 sf Storage= 236,300 cf

Plug-Flow detention time= 265.5 min calculated for 1.185 af (18% of inflow)
Center-of-Mass det. time= 87.2 min ( 829.2 - 742.0)

Volume Invert Avail.Storage Storage Description

#1 390.00 420,000 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

390.00 27,000 0 0

400.00 57,000 420,000 420,000
Device Routing Invert Outlet Devices

#1  Device 2 390.00" 1.168 cfs Constant Flow/Skimmer

#2  Primary 390.00' 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.00' / 389.00' S=0.0100'/" Cc=0.900
n= 0.012 Concrete pipe, finished, Flow Area= 3.14 sf

#3  Device 2 396.50" 36.0" x 36.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#4  Secondary 399.00" 20.0'long x 26.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.17 cfs @ 9.35 hrs HW=390.50' (Free Discharge)
2=Culvert (Passes 1.17 cfs of 1.50 cfs potential flow)
1=Constant Flow/Skimmer (Constant Controls 1.17 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=390.00' (Free Discharge)
t_4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E-1: SB-OB-3

Subcatchment N-1: SB-OB-6

Subcatchment N-2: SB-OB-5

Subcatchment N-3: SB-OB-4

Subcatchment NW-1: SB-OB-7

Subcatchment P1-1: SB-P-8

Subcatchment P2-1: SB-P-2

Subcatchment PT-1: SB-PT-9

Subcatchment PT-2: SB-PT-1

Subcatchment S-1: SB-OB-10

Subcatchment W-1: SB-OB-11

Subcatchment W-2: SB-OB-12

Pond E1: SB-OB-3

Runoff Area=679,818 sf 0.00% Impervious Runoff Depth>5.21"
Flow Length=1,439" Tc=6.0 min CN=94 Runoff=132.97 cfs 6.782 af

Runoff Area=926,011 sf 0.00% Impervious Runoff Depth>5.21"
Tc=6.0 min CN=94 Runoff=181.12 cfs 9.238 af

Runoff Area=777,820 sf 0.00% Impervious Runoff Depth>5.21"
Tc=6.0 min CN=94 Runoff=152.14 cfs 7.760 af

Runoff Area=575,239 sf 0.00% Impervious Runoff Depth>5.21"
Tc=6.0 min CN=94 Runoff=112.51 cfs 5.739 af

Runoff Area=734,304 sf 0.00% Impervious Runoff Depth>5.21"
Flow Length=1,210" Tc=8.2 min CN=94 Runoff=136.06 cfs 7.324 af

Runoff Area=673,438 sf 0.00% Impervious Runoff Depth>5.21"
Flow Length=1,455" Tc=8.2 min CN=94 Runoff=124.79 cfs 6.717 af

Runoff Area=2,067,328 sf 0.00% Impervious Runoff Depth>5.21"
Flow Length=2,346" Tc=8.9 min CN=94 Runoff=374.81 cfs 20.618 af

Runoff Area=1,852,884 sf 0.00% Impervious Runoff Depth>5.21"
Flow Length=1,128" Tc=7.6 min CN=94 Runoff=349.23 cfs 18.481 af

Runoff Area=973,360 sf 0.00% Impervious Runoff Depth>5.21"
Flow Length=1,632" Tc=6.3 min CN=94 Runoff=188.23 cfs 9.710 af

Runoff Area=807,263 sf 0.00% Impervious Runoff Depth>5.21"
Flow Length=1,584" Tc=8.3 min CN=94 Runoff=149.13 cfs 8.051 af

Runoff Area=825,679 sf 0.00% Impervious Runoff Depth>5.21"
Flow Length=1,196" Tc=6.5 min CN=94 Runoff=158.55 cfs 8.237 af

Runoff Area=821,258 sf 0.00% Impervious Runoff Depth>5.21"
Flow Length=1,314" Tc=6.7 min CN=94 Runoff=156.62 cfs 8.192 af

Peak Elev=397.34' Storage=198,253 cf Inflow=132.97 cfs 6.782 af

Primary=5.85 cfs 2.415 af Secondary=0.00 cfs 0.000 af Outflow=5.85 cfs 2.415 af

Pond N1: SB-OB-6

Peak Elev=397.97" Storage=286,442 cf Inflow=181.12 cfs 9.238 af

Primary=6.66 cfs 2.875 af Secondary=0.00 cfs 0.000 af Outflow=6.66 cfs 2.875 af

Pond N2: SB-OB-5

Peak Elev=397.77" Storage=230,236 cf Inflow=152.14 cfs 7.760 af

Primary=6.60 cfs 2.681 af Secondary=0.00 cfs 0.000 af Outflow=6.60 cfs 2.681 af

Pond N3: SB-OB-4

Peak Elev=397.25" Storage=158,541 cf Inflow=112.51 cfs 5.739 af

Primary=6.10 cfs 2.279 af Secondary=0.00 cfs 0.000 af Outflow=6.10 cfs 2.279 af
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Pond NW1: SB-OB-7

Pond P1: SB-P-8

Pond P2: SB-P-2

Pond PT1: SB-PT-9

Pond PT2: SB-PT-1

Pond S1: SB-OB-10

Pond W1: SB-OB-11

Pond W2: SB-OB-12

Peak Elev=397.45" Storage=217,283 cf Inflow=136.06 cfs 7.324 af
Primary=6.10 cfs 2.529 af Secondary=0.00 cfs 0.000 af Outflow=6.10 cfs 2.529 af

Peak Elev=397.25" Storage=194,769 cf Inflow=124.79 cfs 6.717 af
Primary=6.09 cfs 2.436 af Secondary=0.00 cfs 0.000 af Outflow=6.09 cfs 2.436 af

Peak Elev=397.80" Storage=668,108 cf Inflow=374.81 cfs 20.618 af
Primary=12.14 cfs 5.819 af Secondary=0.00 cfs 0.000 af Outflow=12.14 cfs 5.819 af

Peak Elev=397.69" Storage=588,121 cf Inflow=349.23 cfs 18.481 af
Primary=11.74 cfs 5.494 af Secondary=0.00 cfs 0.000 af Outflow=11.74 cfs 5.494 af

Peak Elev=397.68" Storage=303,284 cf Inflow=188.23 cfs 9.710 af
Primary=6.90 cfs 2.974 af Secondary=0.00 cfs 0.000 af Outflow=6.90 cfs 2.974 af

Peak Elev=398.06" Storage=242,463 cf Inflow=149.13 cfs 8.051 af
Primary=6.40 cfs 2.684 af Secondary=0.00 cfs 0.000 af Outflow=6.40 cfs 2.684 af

Peak Elev=397.86" Storage=249,788 cf Inflow=158.55 cfs 8.237 af
Primary=6.39 cfs 2.704 af Secondary=0.00 cfs 0.000 af Outflow=6.39 cfs 2.704 af

Peak Elev=396.75" Storage=250,658 cf Inflow=156.62 cfs 8.192 af
Primary=6.19 cfs 2.649 af Secondary=0.00 cfs 0.000 af Outflow=6.19 cfs 2.649 af

Total Runoff Area = 268.926 ac Runoff Volume = 116.848 af Average Runoff Depth =5.21"

100.00% Pervious =268.926 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment E-1: SB-OB-3

Runoff = 132.97 cfs @ 11.96 hrs, Volume= 6.782 af, Depth> 5.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.30"

Area (sf) CN Description
679,818 94 Newly graded area, HSG D
679,818 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

25 100 0.0683 0.66 Sheet Flow,
Fallow n=0.050 P2=3.10"
25 608 0.1660 4.07 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
1.0 731 0.0140 11.61 406.21 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75' n=0.022

6.0 1,439 Total

Subcatchment E-1: SB-OB-3

Hydrograph
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Summary for Subcatchment N-1: SB-OB-6
Runoff = 181.12 cfs @ 11.96 hrs, Volume= 9.238 af, Depth> 5.21"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.30"
Area (sf) CN Description
926,011 94 Newly graded area, HSG D
926,011 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment N-1: SB-OB-6
Hydrograph
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Summary for Subcatchment N-2: SB-OB-5

Runoff = 152.14 cfs @ 11.96 hrs, Volume= 7.760 af, Depth> 5.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.30"

Area (sf) CN Description
777,820 94 Newly graded area, HSG D

777,820 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment N-2: SB-OB-5
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Summary for Subcatchment N-3: SB-OB-4
Runoff = 11251 cfs @ 11.96 hrs, Volume= 5.739 af, Depth> 5.21"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.30"
Area (sf) CN Description
575,239 94 Newly graded area, HSG D
575,239 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment N-3: SB-OB-4
Hydrograph
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Runoff

Summary for Subcatchment NW-1: SB-OB-7

136.06 cfs @ 11.99 hrs, Volume= 7.324 af, Depth> 5.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.30"

Area (sf) CN Description
734,304 94 Newly graded area, HSG D
734,304 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
4.1 100 0.0206 0.41 Sheet Flow,
Fallow n=0.050 P2=3.10"
3.2 674 0.1225 3.50 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.9 436 0.0072 8.32 291.31 Channel Flow,
Area= 35.0 sf Perim=20.0" r=1.75' n=0.022
8.2 1,210 Total
Subcatchment NW-1: SB-OB-7
Hydrograph
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Summary for Subcatchment P1-1: SB-P-8
Runoff = 124.79 cfs @ 11.99 hrs, Volume= 6.717 af, Depth> 5.21"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.30"
Area (sf) CN Description
673,438 94 Newly graded area, HSG D
673,438 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
35 100 0.0293 0.47 Sheet Flow,
Fallow n=0.050 P2=3.10"
4.3 866 0.1150 3.39 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
0.4 489 0.0357 18.53 648.67 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75"' n=0.022
8.2 1,455 Total
Subcatchment P1-1: SB-P-8
Hydrograph
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Summary for Subcatchment P2-1: SB-P-2

Runoff

37481 cfs @ 12.00 hrs, Volume=

20.618 af, Depth> 5.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-yr Rainfall=6.30"

Area (sf) CN Description
2,067,328 94 Newly graded area, HSG D
2,067,328 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.7 100 0.0607 0.63 Sheet Flow,
Fallow n=0.050 P2=3.10"
4.5 918 0.1131 3.36 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
1.7 1,328 0.0180 13.16  460.60 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75' n=0.022
8.9 2,346 Total
Subcatchment P2-1: SB-P-2
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Summary for Subcatchment PT-1: SB-PT-9

Runoff = 349.23 cfs @ 11.98 hrs, Volume= 18.481 af, Depth> 5.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-yr Rainfall=6.30"

Area (sf) CN Description
1,852,884 94 Newly graded area, HSG D
1,852,884 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

2.7 100 0.0589 0.62 Sheet Flow,
Fallow n=0.050 P2=3.10"

49 1,028 0.1230 3.51 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv= 10.0 fps

76 1,128 Total

Subcatchment PT-1: SB-PT-9

Hydrograph
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Summary for Subcatchment PT-2: SB-PT-1

Runoff

188.23 cfs @ 11.97 hrs, Volume=

9.710 af, Depth> 5.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-yr Rainfall=6.30"

Area (sf) CN Description
973,360 94 Newly graded area, HSG D
973,360 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
3.1 100 0.0425 0.55 Sheet Flow,
Fallow n=0.050 P2=3.10"
1.1 291 0.1870 4.32 Shallow Concentrated Flow,
Nearly Bare & Untilled Kv=10.0 fps
2.1 1,241 0.0100 9.81 343.31 Channel Flow,
Area= 35.0 sf Perim=20.0' r=1.75' n=0.022
6.3 1,632 Total
Subcatchment PT-2: SB-PT-1
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