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TABLE 2 — Consfruction Lift Phase Area and Volume

. . . . Attenuation Basin Bottom Area of Bottom of Attenuation Area of Top of Attenuation Approx, Basin
Construction Attenuation Basin Top Elevation . . .
Phase (ft) Elevation Basin Basin Volume
(ft) {acres) {acres) {acre-ft)
1A 54 50 3.1 74 16.96
1B 84 80 1.4 21 6.74
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TABLE 3 — Consfruction Lift Phase Area and Volume

Construction Peak Inflow (cfs) Peak Qutflow [cfs) Peak Water Surface Elevation (ft)
Phase HydroCAD Scenario 25-yr, 24-hr 100-yr, 24-hr 25-yr, 24-hr 100-yr, 24-hr 25-yr, 24-hr 100-yr, 24-hr

storm storm storm storm storm storm

Normal Operations 167.05 220.36 5.26 7.46 53 53.56

1A Clogged Decant Pipe 167.05 220.36 0 0 53.56 54.2

Full Attenuation Basin 167.05 220.36 0 0 56.68 56.91

Normal Operations 92.63 122.15 6.3 9.3 83.23 83.58

1B Clogged Decant Pipe 92.63 122.19 0 0 24.34 84.87

Full Attenuation Basin 92.63 122.15 0 0 86.69 86.51




TABLE 4 — Consfruction Lift Phase Area and Volume

Construction HydroCAD Scenario 25-yr, 24-hr Water Elevation Fill Plan Berm Elevation Freeboard 100-yr, 24-hr Water Elevation Fill Plan Berm Elevation Freeboard
Phase (ft) (ft) (ft) ({ft) (ft) {ft)
Normal Operations 53 58 5 53.56 58 4.44
1A Clogged Decant Pipe 53.56 58 4.44 54.2 58 3.8
Full Attenuation Basin 56.68 58 132 56.91 58 1.08
Normal Operations 83.23 88 4.77 83.98 88 4.02
iB Clogged Decant Pipe 84.34 88 3.66 84.87 88 3.13
Full Attenuation Basin 86.69 838 131 86.91 88 1.09
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Area Listing {selected nodes)

Area CN Description
{acres) {subcatchment-numbers)

32.800 97 {18, 25)
32.800 97 TOTAL AREA
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Soil Listing {selected nodes)

Area Soil Subcatchment
{acres) Group Numbers
0.000 HSG A
(.000 HSG B
0.000 HSG C
0.000 HSG D
32.800 Other 18, 28
32.800 TOTAL AREA
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Ground Covers (selected 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 0.000 32.800 32.800 18, 28
0.000 0.000 0.000 0.000 32.300 32800 TOTAL

AREA
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Pipe Listing {selected nodes)
Line# Node In-invert  Qut-Invert Length Slope n  Diam/Width Height Inside-Filt
Number (feet) (feel) {feet) (fE/ft) (inches) ({inches) {inches)
1 6P 36.00 29.50 1,300.0 00050 0009 18.0 0.0 0.0
2 9P 36.00 29.50 1,300.0 00050 0009 36.0 0.0 0.0
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runcff by SCS TR-20 method, UH=5CS, Weighted-CN
Reach routing by Dyn-Stor-ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment1S: Phase 1A Runoff Area=21.100 ac  0.00% Impervicus Runoff Depth=7 92"
Tc=6.0min CN=97 Runoff=167.05cfs 13.926 af

Subcatchment2S: Phase 1B Runoff Area=11.700 ac 0.00% lmpervious Runoff Depth=7.82"
Te=6.0 min CN=97 Runoff=9263 ¢fs 7.722 af

Pond 4P: Phase 1A Decant (Clogged Peak Elev=53.56" Storage=606,623 ¢f Inflow=167.05 cfs 13.926 af
Outflow=0.00 cfs 0.000 af

Pond 5P: Phase 1A Decant (Full Basin) Peak Elev=56.68" Storage=606,623 c¢f Inflow=167.05 cfs 13.926 af
Qutflow=0.00 ¢fs 0.000 af

Pond 6P: Phase 1A Decant (Normal Peak Elev=53.00" Storage=461,628 ¢f Inflow=167 05 cfs 13.926 af
Outflow=5.26 cfs 7.806 af

Pond 7P: Phase 1B Decant (Clogged Peak Elev=84.34" Storage=336,374 cf Inflow=92.63 ¢fs 7.722 af
Qutflow=0.00 ¢fs 0.000 af

Pond 8P: Phase 1B {Decant Full Basin) Peak Elev=86.69" Storage=336,374 ¢f Inflow=82.63 ¢fs 7.722 af
Outflow=0.00 cfs 0.000 af

Pond 9P: Phase 1B Decant (Normal Peak Elev=83.23" Storage=225,334 cf Inflow=92.63 ¢fs 7.722 af
Qutflow=6.30 ¢fs 5.723 af

Total Runoff Area = 32.800 ac  Runoff Volume = 21.648 af Average Runoff Depth = 7.92"
100.00% Pervious = 32.800 ac  0.00% Impervious = 0.000 ac
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Summary for Pond 6P: Phase 1A Decant (Normal Operations)

inflow Area = 21.100 ac, 0.00% Impervious, Inflow Depth= 7.92" for 25-yr event

inflow = 187.05c¢fs @ 12.09 hrs, Volume= 13.926 af

Qutflow = 526cfs @ 15.75 hrs, Volume= 7.806 af, Atten=97%, Lag=220.0 min
Primary = 526cfs @ 15.75 hrs, Volume= 7.806 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt=0.05 hrs
Peak Elev=53.00' @ 15.75 hrs Surf.Area= 231,578 sf Slorage= 461,628 cf

Plug-Flow detention time= 701.6 min calculated for 7.806 af (56% of inflow)
Center-of-Mass det. time= 583.7 min ( 1,330.3-746.6)

Volume Invert Avail Storage  Storage Description
#1 50.00' 3,746,462 c¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sq-ft) {cubic-feet) {cubic-feet)
50.00 133,207 0 0
52.00 142,034 275,241 275,241
54.00 321,524 463,558 738,799
56.00 884,036 1,205,560 1,944 359
58.00 918,067 1,802,103 3,746,462
Pevice Routin Invert QOuilet Devices q
#1  Primary 36.00' 18.0" Round Culvert

L=1,300.0" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert=36.00'/29.50' S=0.0050"" Cec=0.900
n=0.009, Flow Area=1.77 sf

#2 Device 1 55.00" 36.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads

#3 Device 1 54 50" 2.0" Vert. Orifice/Grate X 12.00 C=0.8600
#4  Device 1 54.00" 2.0" Vert. Orifice/Grate X 12.00 C=0.600
#5 Device 1 53.50" 2.0" Vert. Orifice/Grate X 12.00 C=0.800
#6 Device 1 53.00° 2.0" Vert. Orifice/Grate X 12.00 C=0.600
#7 Device 1 52.50" 2.0" Vert. Orifice/Grate X 12.00 C=0.600
#8 Device 1 52.00" 2.0" Vert. Orifice/Grate X 12.00 C=0.600
#9 Device 1 51.50" 2.0" Vert. Orifice/Grate X 12.00 C=0.6800
#10 Device 1 51.00° 2.0" Vert. Orifice/Grate X 12.00 C=0.600

Primary QutFlow Max=5.26 cfs @ 15.75 hrs HW=53.00' (Free Discharge)

1'—:_=Culvert (Passes 5.28 cfs of 18.24 cfs potentiai flow)
—2=0rifice/Grate { Controls 0.00 cfs)

—3=0rifice/Grate { Controls 0.00 cfs)

—4=0rifice/Grate { Controls 0.00 cfs)

—5=0rifice/Grate { Controls 0.00 cfs)

—&=0rifice/Grate { Controls 0.00 cfs)

—7=0rifice/Grate {Orifice Controls 0.81 cfs @ 3.10 fps)

—8=0rifice/Grate (Orifice Controls 1.21 cfs @ 4.60 fps)

—9=0rifice/Grate {Orifice Controls 1.50 ¢fs @ 5.73 fps)

—10=0rifice/Grate (Orifice Conlrols 1.74 cfs @ 6.66 fps)
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Summary for Pond 9P: Phase 1B Decant (Normal Operations)

inflow Area = 11.700 ac, 0.00% Impervious, Inflow Depth= 7.92" for 25-yr event

inflow = 9263cfs @ 12.09 hrs, Volume= 7.722 af

Qutflow = 630 cfs @ 13.44 hrs, Volume= 5.723 af, Atten=93%, Lag=81.3 min
Primary = 830cfs @ 13.44 hrs, Volume= 5.723 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt=0.05 hrs
Peak Elev=83.23' @ 13.44 hrs Surf.Area= 83,497 sf Storage= 225,334 cf

Plug-Flow detention time= 313.4 min calculated for 5.723 af (74% of inflow)
Center-of-Mass det. time= 4250 min (1,171.6-746.6 )

Volume Invert Avail Storage  Storage Description
#1 80.00" 1,867,138 ¢f Custom Stage Data (Prismatic)Listed below (Recaic)
Elevation Surf.Area Inc.Store Cum.Store
{feet) {sq-ft) {cubic-feet) {cubic-feet)
80.00 62,304 0 0
82.00 68,978 131,782 131,782
84.00 92,6842 161,620 293,402
86.00 485,761 578,403 871,805
83.00 509,572 995,333 1,867,138
Pevice Routin Invert QOuilet Devices q
#1  Primary 36.00' 36.0" Round Culvert

L=1,300.0" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert=36.00'/29.50' S=0.0050"" Cec=0.900
n=0.009, Flow Area=7.07 sf

#2 Device 1 85.00" 36.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads

#3  Primary 84.50" 2.0" Vert. Orifice/Grate X 12.00 C=0.8600
#4  Primary 84.00" 2.0" Vert. Orifice/Grate X 12.00 C=0.600
#5  Primary 83.50" 2.0" Vert. Orifice/Grate X 12.00 C=0.800
#6  Primary 83.00° 2.0" Vert. Orifice/Grate X 12.00 C=0.600
#7  Primary 82.50" 2.0" Vert. Orifice/Grate X 12.00 C=0.800
#8  Primary 82.00" 2.0" Vert. Orifice/Grate X 12.00 C=0.600
#9  Primary 81.50" 2.0" Vert. Orifice/Grate X 12.00 C=0.800
#10 Primary 81.00° 2.0" Vert. Orifice/Grate X 12.00 C=0.500

Primary QutFlow Max=6.30 cfs @ 13.44 hrs HW=83.23' (Free Discharge)

*1=Culvert (Passes 0.00 cfs of 159.41 cfs potential flow)
T 2=0rifice/Grate { Controls 0.00 cfs)

—3=0rifice/Grate ( Controls 0.00 cfs)

—4=0rifice/Grate ( Conirols 0.00 cfs)

—5=0rifice/Grate ( Conirols 0.00 cfs)

—&=0rifice/Grate (Orifice Conirols 0.48 cfs @ 1.83 fps)

—7=0rifice/Grate (Orifice Controls 1.01 cfs @ 3.86 fps)

—8=0rifice/Grate (Orifice Conlrols 1.35 cfs @ 5.15 fps)

—9=0rifice/Grate (Orifice Controls 1.62 ¢fs @ 6.17 fps)

—10=0rifice/Grate (Orifice Controls 1.85 cfs @ 7.05 fps)







APPENDIX I-B

Calculations for Run-On and Run-Oft
Perimeter Controls
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TABLES

s Table 1. Precipitation Frequency for Georgetown, South Carolina (from NOAA,
2019)

s Table 2. Manning’s n Values for Open Channels (from Chow, 1959)

e Table 3. Riprap Classes and Apron Dimensions (from FHWA, 2006)

s Table 4. Hydrologic Soil Groups for On-Site Soils (from USDA, 2016)

e Table 5. ClosureTurf® Hydrology Parameters (from WatershedGeo, 2019)
e Table 6. Design Parameter Summary for Drainage Terraces

s Table 7. Design Parameter Summary for Downdrain Pipe Features

e Table 8. Typical Permissible Shear Stresses for Bare Soil and Stone Linings
(FHWA, 2005)

¢ Table 9. Maximum Velocities for Vegetative Channel Linings (from Georgetown
County, 2006)

s Table 10. Design Parameter Summary for Perimeter Drainage Reaches

¢ Table 11. Manning’s Roughness Coefficients for Closed Conduits (from Chow,
1959)

s Table 12. Allowable Velocity and Shear Stress for Selected Lining Materials (from
USDA, 2007)

s Table 13. Design Parameter Summary for Roadway Culverts
¢ Table 14. Design Parameter and Results Summary for Riprap Aprons

s Table 15. Summary of Peak Flow Rates and Total Runoff Volumes at Landfill
Outfall Locations

s Table 16. Summary of Calculated Results for Drainage Terraces
¢ Table 17. Summary of Calculated Results for Downdrain Pipe Features

s Table 18. Distribution of Downdrain Pipes at each Sideslope Drainage Terrace
Location

s Table 19. Perimeter Drainage Reach Capacity Calculation Results
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e Table 20. 100-year, 24-hour Hydraulic Grade Line for Perimeter Reach
Pipes/Culverts Flowing Full

s Table 21. Roadway Culvert Capacity Analysis Results
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Table 6. Design Parameter Summary for Drainage Terraces
. Lengitudinal | | - Bottom Left Side | Right Side 25-year 100-year
];,ifzijg: Cgll?;n:l Channel }’Ianzmg s Width Dggh Slope Slope Flow Rate | Flow Rate
P Slope (%) (ft) (H:V) (H:V) Q15 (efs) Quio (cfs)

Sideslope V-shaped 20 0.036 6 1.5 2:1 21 21.6 IRG

Top Deck V-shaped 0.50 0.03¢6 0.0 1.5 20:1 3:1 15.7

Access Road V-shaped .00 0.036 0.0 1.5 3:1 2:1 16.2 2

GSCA242/Surface Water Management System Design — ClosureTurf®



Table 7. Design Parameter Summary for Downdrain Pipe Features

. Pipe Dimensions 25-year 100-year

Dg::;‘i; :}“ I;;;). of .Pipe Minimum Manning%‘ Peak Peak Flow
pes Dianieter | Pipe Slope | Rounghness Flow (cfs) (cfs)

(ft) (%) n
1Al | 1.5 4.0 0.009 1835 257
iBl 2 1.5 4.0 0.009 382 50.5
iB2 2 1.5 4.0 0.009 28.5 37.8
iB3 2 1.5 4.0 0.009 303 401
iCl 2 1.5 4.0 0.009 44.0 58.3
2A1 3 1.5 4.0 0.009 56.1 74.2
2A2 2 1.5 4.0 0.009 248 32.8
2C1 5 1.5 4.0 0.009 1005 133.0
2E1 3 1.5 4.0 0.009 51.0 67.5
2F1 5 1.5 4.0 0.009 932 126.0
2F2 0 1.5 4.0 0.009 117.4 1554
Note:

1. The downdrain pipe feature consists of inuitiple downdrain pipes with varying lengths.

GSCA242/Surface Water Management System Design — ClosureTurf®
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Table 10. Design Parameter Summary for Perimeter Drainage Reaches
. 25-year | 100-year

Perimeter Shape Longitadinal | Manning's ]i:::f;i:l Dial.neter Depth Sil:;)‘;s Lining Fgl;w ﬂzw

Reach Slope {{t/ft) n (it) {in) (1) (H:V) Rate Rate
2s (cfs} | Quoe (cf5)

Perimeter Reach 1Al | Traperoid 0.005 0.027 3.00 - 3.00 3:1 Vegetation 3449 45.62
Pipe 1Al Circular 0.003 0.012 - 36 - - - 34.49 45.62
Penmeter Reach 1B3a | Trapezoid 0.005 0.027 3.00 - 3.00 31 Vegetation 36.71 48.24
Perimeter Reach 1B3b | Trapezoid 0.014 0.027 3.00 - 3.00 31 Vegetation 36.71 48.24
Pipe 1B2a Circular 0.010 0.012 - 30 - - - 36.71 48.24

Pipe 1B2b Circular 0.002 0.012 - 42 - - - 36.71 48.24

Pipe 1B2c Circular 0.003 0.012 - 48 - - - 90.46 120.36

Pipe 1Bla Circular 0.003 0.012 - 54 - - - 126.58 168.37

Pipe 1B1b Circular 0.003 0.012 - 60 - - - 143.04 190.87

Pipe 1BA Circular 0.020 0.012 - 60 - - - 177.21 236.19
Penimeter Reach 1C2 | Trapezoid 0.005 0.027 2.00 - 1.70 3:1 Vegetation 23.99 31.78
Penimeter Reach 1C1 | Trapezoid 0.005 0.027 2.00 - 1.70 3:1 Vegetation 23.99 31.78
Pipe 1Cla Circular 0.003 0.012 - 30 - - - 23.99 31.78

Pipe 1C1b Circular 0.008 0.012 - 48 - - - 72.21 95.53

Pipe 1C1c Circular 0.010 0.012 - 48 - - - 72.21 95.53
Perimeter Reach 2ZA1 | Trapezoid 0.005 0.027 3.0 - 3.0 3:1 Vegetation 107.8 142.9
Perimeter Reach 2ZA2 | Trapezoid 0.005 0.027 3.0 - 3.0 3:1 Vegetation 28.0 37.0
Perimeter Reach 2BA | Trapezod 0.005 0.027 3.0 - 3.0 3:1 Vegetation 17.6 233
Perimeter Reach 2BB | Trapezoid 0.005 0.027 3.0 - 3.0 3:1 Vegetation 422 559
Perimmeter Reach 2C1 | Trapezmd 0.005 0.027 3.0 - 3.0 3:1 Vegetation 1204 159.6
Perimeter Reach 2DA | Trapezoid (.005 0.027 3.0 - 3.0 3:1 Vegetation 28.1 37.1
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Table 13. Design Parameter Summary for Roadway Culverts
Culvert 25-vear 100-year Approx. Slope o Inlel‘: Outk.ft Roadvfay
Designation Flow Rate | Flow Rate Length (ft) (%) Description Flevation | Elevation | Elevation
Q25 (cfs) Quon (cfs) (ft) (fH )
Culvert 1B 19.3 25.6 104 597 1 - 2-ft Diameter RCP 33.00 27.00 37.12
Culvert 2BA 17.6 233 112 .50 1 - 2-ft Diameter RCP 3239 31.83 38.84
Culvert 2BB 13.6 18.0 147 5.61 1 - 2-ft Diameter RCP 35.00 33.00 42.24
Culvert 2BC 42.2 559 149 2.30 2 - 2.5-ft Dhameter RCP 23.50 21.00 27.48
Culvert 2C 120.2 159.5 108 0.50 1 - 3.5-ft Dhameter RCP 26.95 26.41 40.72
Culvert 21D 28.0 37.1 108 .50 1 - 2-ft Diameter RCP 26.99 26.45 40.92

GSCA242/Surface Water Management System Design — ClosureTurf®
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Table 14, Design Parameter and Results Summary for Riprap Aprons
Riprap pron. | 25358 | Susber | Cuvert | Sedin | g | S | e

Qzs (cfs) Barrels (ft) Size (in) (ft) (ft)
Pipe IBA 1772 1 5.0 138 4 2.3 30.0
Culvert 1B 193 1 2.0 0.1 2 1.7 8.0
Pipe 1Clc 722 2 4.0 2.8 1 0.8 16.0
Culvert 2BA 176 1 20 54 1 16 80
Culvert 2BB 13.6 1 2.0 38 1 i1 3.0
Culvert 2BC 422 2 2.5 4.1 1 12 10.0
Culvert 2C 120.2 1 3.5 18.9 5 32 245
Culvert 2D 28.0 1 2.0 100 3 240 100
2Bl 51.0 3 1.5 10.1 3 2.0 7.5
2F1 952 5 1.5 1.7 4 2.1 9.0
2F2 1174 6 1.5 12.1 4 2.2 9.0

Note: Sece Table 3 for the riprap size associafed with each Riprap Class.
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Table 15. Summary of Peak Flow Rates and Total Runoff Volumes at Landfill

Outfall Locations
Peak Flow Total Runoff
Landfill Qutfall Design Storm (cfs) (ac-ft)
25
LA 25-year 1772 17.0
Area 1 100-vear 177.2 22.8
1c 25-year 72.1 6.9
100-year 72.1 9.2
24 25-year 107.8 5.9
100-year 107 8 13.2
= 2
B 25-year 42.2 3.8
100-year 422 5.1
- 202 2
¢ 25-year 120. 11
Area ? 100-year 120.2 15.0
- 2
D 25-year 28.0 2.5
100-vear 28.0 33
SE 25-year 39.0 5.2
100-year 59.0 6.9
- 2
I 25-year 226.6 20.6
100-vear 226.6 27.7
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Table 16. Summary of Calculated Results for Drainage Terraces
25-vear, 24-hour Design Event 100-year, 24-hour Design Event
. Flow Depth | Average Average Flow Depth Average Average

[;‘ralzlage Rate of Flow | Velocity Tractive Rate of Flow | Velocity Tractive Cll;al‘mel
cature Qss (cfs) () (ft/sy | Stress (psf) | Quo (cfs) | (f) (ft's) | Stress (psh) 1meg
Sidesiope 216 0.72 4.06 0.72 28.6 0.84 444 0.82 Riprap
Top Deck 157 0.8 1.70 .14 20.8 0.95 183 6.15 Riprap
Access Road I1B2A 0.3 0.7% 5.98 1.82 124 0.88 6.41 203 Riprap
Access Road 1BA 16.2 0.97 6.86 224 214 1.08 7.36 249 Riprap
Access Road 2A2A 3.7 0.96 6.81 222 208 1.07 731 246 Riprap
Access Road 2BB 13.6 0.91 6.57 2.10 18.0 1.01 7.05 2.33 Riprap
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25-vear
Drainage Flow Deptih A:era.gt? 100-year Deptih A:era.gt? No. of
Feature! Rate of Flow | Velocity | Flow Rate | of Flow | Velocity Pipes
Qs (cfs) (ft) (ft/s) Q100 (cf5) (ft) (ft/s)
1Al 19.5 0.9 i8.3 257 1.06 9.3 1
1B1 38.2 0.9 18.2 5035 1.04 19.3 2
1B2 28.3 0.7 16.9 378 0.86 18.1 2
1B3 30.3 0.7 17.2 40.1 0.89 18.4 2
1C1 44.0 0.9 188 583 1.18 19.6 2
2A1 56.1 0.9 18.1 742 1.03 19.2 3
2A2 248 0.7 16.3 328 0.78 17.3 2
2C1 100.5 0.9 18.4 133.0 1.09 19.4 5
2E1 31.0 0.8 t7.7 67.5 0.96 18.8 3
2F1 95.2 0.9 18.2 126.0 1.04 19.3 5
2F2 1174 0.9 18.3 155.4 1.06 19.3 6

Note:

1. “Drainage feature” refers to each downdramn location/designation, as shown on the surface water management system design
drawings presented in the set of Engmeering Drawings that accompanies the Engimeering Report.
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Table 18. Distribution of Downdrain Pipes at each Sideslope Drainage Terrace Location

Drainage No. of Number of Pipes Reguired at Sideslope Drainage Terraces (8SDTs)

Feature! Pipes SSDT 1 SSDT 2 SSDT 3 SSDT 4 SSDT 5 SSDT 6
1Al 1 i i t N/A N/A N/A
iB1 2 2 2 1 N/A N/A N/A
iB2 2 2 1 L N/A N/A N/A
1B3 2 2 1 N/A N/A N/A N/A
il 2 2 2 L N/A N/A N/A
2A1 3 3 2 1 1 1 N/A
2A72 2 2 1 1 N/A N/A N/A
2C1 5 5 4 3 2 1 i
2E1 3 3 2 13 1 1 N/A
2F1 5 5 4 3 2 2 i
2F2 G G 5 4 3 2 i

Note:
1. “Drainage feature” refers to each downdrain location/designation, as shown on the surface water management system design

drawings presented in the ser of Engineering Drawings that accompanies the Engineering Report. The SSDTs at each downdrain
locaiion are numbered starting with “1” being the lowest drainage terrace, and in ascending order going up the slope. “N/A™ (not
applicable} means that SSDT number does not exist at that specific downdrain location.
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Table 19. Perimeter Drainage Reach Capacity Calculation Results
25-year, 24-hour Design Event 100-yvear, 24-hour Design Event
Drainage
CRhann;l Peak Flow | Peak Depth Vle)l‘:)ili{ty T;'?::i‘:e Peak Flow Peak Peak T;?;:;:e
eac {cfs) {ft) (ft/s) (psh) (cfs) Depth (ft) | Velocity (ft/s) (sh)
Perimeter Reach 1Al 34.49 1.38 3.48 0.26 45.62 0.25 1.37 0.06
Pipe 1Al 34.49 1.80 778 - 45.62 2.21 8.19 -
Perimeter Reach 1B3a 36.71 1.42 3.53 027 4824 0.26 1.38 0.07
Perimeter Reach 1B3b 36.71 1.12 5.11 .60 48.24 0.17 1.80 0.13
Pipe |B2a 36.71 1.73 10.14 - 48.24 2.50 9.11 -
Pipe 1B2b 36.71 2.76 9.80 - 48.24 4.00 8.81 -
Pipe 1B2¢ 9046 276 9.30 - 120.36 4.00 8.81 -
Pipe IBla 126.58 3.15 10.64 - 168.37 4.30 933 -
Pipe 1B1b 143.04 3.13 11.08 - 190.87 3.91 ii.60 -
Pipe 1BA 177.21 233 19.76 - 236.19 276 21.22 -
Penimeter Reach 1C2 23.99 1.28 3.20 .23 31.78 0.30 1.44 0.07
Perimeter Reach 1C1 23 99 1.28 3.20 023 31.78 (.30 1.44 0.07
Pipe I1Cla 23.99 1.63 7.07 - 31.78 2.07 731 -
Pipe 1C1b 7221 2.04 11.20 - 95.53 2.43 11.96 -
Pipe 1Clc 72.21 1.91 12.17 - 95.53 2.26 13.04 -
Perimeter Reach 2A1 1078 232 4.66 041 142 9 262 5.01 (.43
Perimeter Reach 2A2 28.0 1.25 3.29 024 37.0 1.43 3.34 0.27
Perimeter Reach 2BA 176 1.00 2.91 .20 233 1.15 3.14 .22
Perimeter Reach 2BB 422 1.52 3.67 0.28 359 1.73 3.94 32
Perimeter Reach 2C1 120.4 2.43 4.80 .43 159.6 275 515 0.47
Perimeter Reach 2DA 28.1 1.25 3.29 (.24 37.1 1.43 3.55 (.27
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Table 20. 100-year, 24-hour Hydraulic Grade Line for Perimeter Reach Pipes/Culverts Flowing Full

Friction Loss Manhele Minor Loss | Exit Minor Less Total Miner Loss Hydraullc Top of
>
. From Pipe Friction [Incremental Cumulative . 2 Ko x [v,/2g 1 Incremental{Cumunlative Grade Line Danhole
Funet Anlets/Outlets ¥ ity, v i FxvS 4 .
enonslets © Station Length Quon DHameter Velocitp v 0 Slope By hy ki Kjxvizg | Ko v /g Minor Loss | Minor Laoss Elev. Elevation
From (ft) Ta (ft) ) (ft) o) (in) {fpsy () | e (ft) () i8] {ft) i8] () ) (ft) () it
West Bt
S5 w3 40312 | 11373 | 4824 0 083 0.012] o012 135 064 | mO25 0057 - 0 0.037 13 416 3.7
Drain Inlet
WR W7 516.85 . 30246 48.24 42 5.01 0.012] 0.002 0.60 9.29 0.02% 0.010 - 4] 0.010 37 408 410
W7 Wo 81931 | 258.7¢ 120.36 48 938 0.012 0.006 1.36 B.69 025 0.036 - ] 0.036 37 354 4148
Wt W3 1678.1 1 344.01 120.36 48 .38 0.012] 0.006 2.07 713 025 0.036 - 1] 0.036 37 373 41.0
W5 W4 1422110 344.07 128,36 48 .58 0.012] 0.006 2.07 507 0.025 §.036 - [ 0.036 3.0 3512 418
W4 Wi 176618 128.92 168.37 54 10.3¢  0.012| 0.006 0.81 3.00 0.025 0.044 - 1] 0.044 38 343 41.8
W3 W2 1895.1 . 12892 168.37 54 1058 0.012| 0.006 0.81 2,19 025 0.044 - 1] 0.044 3.8 335 410
W2 Wi 02402 13658 19087 60 11.60  §.012| 0.005 .63 1.38 0.02% 0.052 - 4] 0.052 33 328 350
West Stor
Wi = TR o160.6 0 107.58 23612 60 2122 0012 0007 0.76 .70 - - 0.3 3.48 3.464 35 28.5 -
Diain Ouilet
Vi 2.00 s
Notes:

I} Junction boxes designated W1-W8 and theiv assoaiated top of stuvctve elevation represent construction conditons ar Landfill Area 1.

2} Frictron loss and exyt miner loss estimated usmg guidance sutlmed in Urban Dramage Design Manual, Federal Highway Adwanistration, US Depamiment of Transportation,

Hydvanlie Enginearing Civeular No. 22, Third Edinon. Septembar 2009, revised August 2013,

3} Mahole muor losses were estimated wsing guidance outhined wm Demver Uvban Storm Dramage Criteria Mavual, Volume 1, Prepared for the Urban Dramage and Flood Control Distnicy,
Denver Calovado, Aume 2001, Revised Aprid 2008
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Table 21. Roadway Culvert Capacity Analysis Results

25-year, 24-hour storm event 100-year, 24-hour storm event
Peak . .
Flow ,Plp(f Headwater 25-year Peak Flow ,Plp(? Headwater
Culvert Velocity Freeboard Velocity
Rate Elev (ft) Rate (cfs) ? Elev (ft)
(fps) (fo) (fps)
{cfs)

Culvert 1B 19.3 15.26 35.78 1.34 356 16.31 36.90
Culvert 2BA 17.6 6.92 34.98 3.86 233 8.13 3597
Culvert 2BB 13.6 15.13 41.04 1.20 18.0 149 41.59
Culvert 2BC 422 11.84 25.88 1.60 559 11.09 2645

Culvert 2C 120.2 12.9 3547 5.25 159.5 16.58 40.40

Culvert 2D 28.0 9.3 31.63 9.29 37.1 1191 34.14
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FIGURES

s Figure 1. Landfill Area 1 Perimeter Reach Designations

+ Figure 2. Landfill Area 1 Drainage Plan

+ Figure 3. Landfill Arca 2 Drainage Plan

s Figure 4. Bend Loss Coetlicient (from UDFCD, 2001)

+ Figure 5. Typical Geometry of Riprap Aprons at Culverts (from FHWA, 2006)
« Figure 6. NRCS Rainfall Distributions (from USDA, 1986)

+ Figure 7. Soil Survey Map (from USDA, 2020)

s Figure 8. Manning’s n for HDPE (from Barfuss and Tullis, 1989)

s Figure 9. HEC-HMS Nodal Network

s Figure 10. Landfill Area 1 Drainage Plan with Critical Terrace Areas
¢ Figure 11. Landfill Area 2 Drainage Plan with Critical Terrace Areas
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APPENDIX 1
HEC-HMS HYDROLOGIC MODEL PARAMETERS
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HEC-HMS HYDROLOGIC MODEL INPUT
PARAMETERS
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Shape: Circular
Number of Subreaches: 2
Width: 4
Channel Loss: None

End:

Junctien: 0.2C
Last Modified Date: 22 April 2020
Last Madified Time: 15:37:24
Canvas X: 26713.83693786458
Canvas Y: -8852.916105675358
Frem Canvas X: §895.376192653515
Frem Canvas Y. -18515.221528144317
End:

Subbasin: 2A1
Last Modified Date: 10 March 2020
Last Modified Time: 20:10:53
Canvas X: 27961.051448809565
Canvas Y: -6152.39140G207 118
From Canvas X: 8895.376192853515
From Canvas Y: -18515.221528144317
Area: 0.01803
Downstream: P.2A1

Canopy: Nene
Piant Uptake Method: None

Surface: Nene
LossRate: SCS
Percent Impervious Area: 0.0

Curve Number: 95

Transform: SCS
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Lag: 5.16
Unitgraph Type: STANDARD

Basefiow: None
End:

Subbasin: 2AZA
Last Modified Date: 9 March 2020
Last Modified Time: 20:21:38
Canvas X: 25914.170287235196
Canvas Y: -6173.101786981183
Frem Canvas X: 8895.376192653515
From Canvas Y: -18515.221528144317
Area: 0.00336
Downstream: P.2A2

Canopy: Nene
Piant Uptake Method: None

Surface: Nene

LossRate: SCS
Percent Impervious Area: 0.0
Curve Number: 95

Transform: SCS
Lag: 3.80
Unitgraph Type: STANDARD

Basefiow: None
End:

Subbasin: 2AZB
Last Modified Date: 9 March 2020
Last Madified Time: 20:21:38
Canvas X: 24615.649241001633
Canvas Y: -4915.1595334424255
Frem Canvas X: §895.376192653515
Frem Canvas Y. -18515.221528144317
Area: 0.00266
Downstream: P.2A2

Cancpy: None
Piani Uptake Method: None

Surface: None

LossRate: SCS
Percent Impervious Area: 0.0
Curve Number: 95

Transform: SC3
Lag: 3.60
Unitgraph Type: STANDARD

Basefiow: None
End:

Reach: P.2A2
Last Modified Date: 31 March 2017
Last Modified Time: 16:20:54



Canvas X: 28535.461595925763
Canvas Y: -4400.863806752261

From Canvas X: 26457 2350031306787
From Canvas Y. -4087. 875881557411
Downstream: P.2A1

Rouie: Kinematic Wave

Channel: Kinemaiic Wave

Length: 690

Energy Slope: 0.005

Mannings n: 0.027

Shape: Trapezoid

Number of Subreaches: 2

Width: 3

Side Slope: 3

Channel Loss: Nonhe
End:

Reach: P.2A1
Last Madified Dale: 31 March 2017
Last Madified Time: 16:20:54
Canvas X: 29768.7368817670226
Canvas Y: -6207.16974471804%
From Canvas X: 28535.481595925763
From Canvas Y: -4400.863508752261
Downstream: O.2A

Route: Kinematic Wave

Channel: Kinemalic Wave

Length: 600

Energy Slope: 0.005

Mannings n: 0.027

Shape: Trapezoid

Number of Subreaches: 2

Width: 3

Side Slope: 3

Channel Loss: Nohe
End:

Junction: O.2A
Last Mcdified Daie: 22 April 2020
Last Modified Time: 15:37:24
Canvas X: 29768.736817670226
Canvas Y: -6207.16974471804%
From Canvas X: 8895.3761926853515
From Canvas Y: -18515.221528144317
End:

Subbasin: 1C1
Last Madified Date: 10 March 2020
Last Madified Time: 20:10:53
Canvas X: 10481 609778654665
Canvas Y: -6541.04394521408
From Canvas X: §895.376192653515
From Canvas Y. -18515.221528144317
Area: 0.01144
Downstream: P.1C1

Cancpy: None
Ptant Uptake Methcd: None
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Surface: None

LossRate: SC3
Percent Impervious Area: 0.0
Curve Number: 95

Transform: SCS
Lag: 6.88
Unitgraph Type: STANDARD

Basefiow: None
End:

Subbasin: 1C2
Last Madified Date: 10 April 2020
Last Madified Time: 19:49:36
Canvas X: 13462.100862169468
Canvas Y: -6598.028605270678
From Canvas X: §895.376192653515
From Canvas Y. -18515.221528144317
Area: 0.00533
Downstream: P.1C2

Cancpy: None
Ptant Uptake Methcd: None

Surface: None

LossRate: SCS
Percent Impervious Area: 0.0
Curve Number: 95

Transform: SCS
Lag. 4.74
Unitgraph Type: STANDARD

Basefiow: None
End:

Reach: P.1C2
Last Maodified Date: 31 March 2017
Last Modified Time: 16:13:25
Canvas X: 10373.860234577145
Canvas Y: -8170.95685076562%
From Canvas X: 13010.543942143506
From Canvas Y: -8483.555281082447
Label X: 2.0
LabelY: 14.0
Downstream: P.1C1

Route: Kinematic Wave

Channel: Kinematic Wave

Length: 415

Energy Slope: 0.005

Mannings n: 0.027

Shape: Trapezoid

Number of Subreaches: 2

Width: 3

Side Slope: 3

Channel Loss: None
End:



Reach: P.1C1
Last Modified Date: 31 March 2017
Last Madified Time: 16:13:25
Canvas X: 7318.024026413357
Canvas Y: -7835.279612895717
From Canvas X: 10373.860234577145
From Canvas Y: -8170.95685076562%
Downstream: C.1C

Rouie: Kinematic Wave

Channel: Kinemaiic Wave

Length: 340

Energy Slope: 0.005

Mannings n: ¢.027

Shape: Trapezoid

Number of Subreaches: 2

Width: 3

Side Slope: 3

Channel Loss: Nohe
End:

Reach: C.1C
Last Modified Date: 31 March 2017
Last Modified Time: 16:13:28
Canvas X: 8694.584794293705
Canvas Y: -8912.913464911355
From Canvas X: 7318.024026413357
From Canvas Y. -7835.279612895717
Downstream: O.1C

Route: Kinematic Wave
Channel: Kinematic Wave
Length: 106
Energy Slope: 0.005
Mannings n: ¢.042
Shape: Circular
Number of Subreaches: 2
Width: &
Channel Loss: None

End:

Juncticn: O.1C
Last Modified Date: 22 Apri 2020
Last Modified Time: 15:37:24
Canvas X: 8694.584794293705
Canvas Y: -8912.913464911355
From Canvas X: 8895.3761926853515
From Canvas Y. -18515.221528144317
End:

Subbasin: 2ZE1
Last Madified Dale: 9 March 2020
Last Madified Time: 20:21:38
Canvas X: 23713.64404493401
Canvas Y: -7373.647496731782
From Canvas X: 8895.376192653515
From Canvas Y: -18515.221528144317
Area: 0.01264
Downstream: O.2E
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Canopy. None
Ptant Uptake Method: None

Surface: None

LossRate: SCS
Percent Impervious Area: 0.0
Curve Number: 95

Transform: SCS
Lag: 3.60
Unitgraph Type: STANDARD

Basefiow: None
End:

Junetion: O.2E
Last Madified Date: 22 April 2020
Last Madified Time: 15:37:.24
Canvas X: 26232.502654473094
Canvas Y: -7373.6474968731782
From Canvas X: 8895.376192653515
From Canvas Y: -18515.221528144317
End:

Basin Schematic Properties:
Last View N: -5886.038098238729
Last View S: -23932.82626360068
Last View W: 112.26896901012151
Last View E: 22946.90592082476
Maximum View N: 417.93047210586296
Maximum View S: -24691.817804820963
Maximum View W: -2237 445293678677
Maximum View E: 41947.30928408436
Extent Method: Elements
Buffer: 20
Draw Icons: Yes
Draw lcon Labels: Name
Draw Mag Objects: Ne
Draw Gridiines: No
Draw Flow Direction: No
Fix Element Locations: No
Fix Hydrotogic Order: No
End::
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Appendix 2

Drainage Feature Calculations

GSC3242/Surface Water Management System Design — Closure Turf®






















































Page C1-88 of C1-109
5/1/2020

Appendix 3

Perimeter Reach Calculations

GSC5242/Surface Water Management System Design — Closure Turf®


































































APPENDIX I-C

Calculations for Active Area Slope Run-
On Controls


















TABLES

e Table I. Manning’s Roughness Coefficients for Artificial Channels (from
Georgetown County, 2006)

s Table 2. Runoff Coefficients for Rational Method (from Georgetown County,
2006)

s Table 3. Rational Method Runoff Coefficient Frequency Factors (from
Georgetown County, 2006)

¢ Table 4. Diversion Berm Drainage Area Sizing

o Table 5. Contact Water Management Ditch Drainage Area Sizing
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Table 4. Diversion Berm Drainage Area Sizing

Depth of | Diversion Berm Maximum Maximum Maximum
Channel | Flow Line Slope | Predicted Flow | Predicted Flow | Drainage Area
(ft) (%) Velocity (ft/s) Rate (¢fs) {ac)
0.5% 5.05 55.58 8.2
50 1.0% 7.15 78.60 11.6
’ 1.5% 8.75 96.27 14.2
2.0% 10.11 111.16 16.4

Note: The back-calenlated maximum allowable drainage area for the channel dimensions (geometry and
slope} given above, as calculated by the Rational Method, assumes that the channel created by the
diversion berm is flowing full when conveying the peak discharge during the 25-year ranfall event and
from the maximum contributing drainage area.

Table 5. Contact Water Management Difch Drainage Area Sizing

Maximum
Depth | Depth Diversion Predicted Maximum

of of Berm I'low Flow Predicted Maximum
Channel | Flow Line Slope Velocity Flow Rate Drainage
{ft) {ft) {%) (ft/s) (cfs) Area (ac)

0.5% 4.20 28.34 28

2 15 1.0% 5.94 40.08 3.9

1.5% 7.27 49.09 4.8

2.0% 8.40 56.68 5.6

Note: As indicated in the above table. the contact water management ditch is designed to have 0.5-1t of
freeboard. That 1s, the back-calculated maximum allowable drainage area for the channel dimensions
{geometry and slope)} given above, as calculated by the Rational Methed, assumes that the 2-ft deep
channel created by the contact water management ditch has a depth of flow of 1 .5-ft when conveying the
peak discharge during the 25-year rainfall event and from the maximum coniributing drainage area.
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FIGURES

. Figure 1. Typical/Schematic (Conceptual) of Phased Active Fill Area Section

. Figure 2. Typical/Schematic (Conceptual) of Exterior-Facing Waste Slope and
Contact Water Management Ditch

GCR100\Run-On Controls Revised September 2021






Exposed Waste Siope (Prior
o Placement of Intennediate

or Finel Covery:

Contact Water Runoff — / Contact Water Runoff — Exiertor-

Intericr Aveas (towards / E:;]l:geizf;sdgjh;mma weater
Decant Structare) s =

"

Contact Water
Management

/- Perimeter Dike/Read

\—— Waste

Tigure 2. Typical/Schematic {Conceptual) of Exterior-Facing Waste Slope and Contact Water Management Ditch
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