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INTRODUCTION

Winyah Generating Station (WGS or the Site) is a 1,260 megawatt coal-fired steam
electric generating facility owned and operated by South Carolina Public Service
Authority (Santee Cooper). The Site is situated between Pennyroyal and Turkey Creeks
and is located at 661 Steam Plant Drive in Georgetown, South Carolina. Coal combustion
residuals (CCR) generated at WGS have been historically managed in existing CCR
surface impoundments.

In response to the recently published CCR Rule (40 Code of Federal Regulations (CFR)
Part 257), South Carolina Public Service Authority (Santee Cooper) retained Geosyntec
Consultants, Inc. (Geosyntec) to prepare documentation for existing surface
impoundments (SIs) at WGS. Pursuant to Section 257.82(c) of the CCR Rule, Geosyntec
Consultants (Geosyntec) prepared this Inflow Design Flood Control System Plan for the
Shurry Pond 3 & 4 (Slurry Pond) at WGS.

Section § 257.82(a) of the Rule states that “The owner or operator of an existing or new
CCR surface impoundment or any lateral expansion of a CCR surface impoundment must
design, construct, operate, and maintain an inflow design flood control system as
specified in paragraphs (a)(1) and (2) of this section.” The Preamble to the CCR Rule
provides guidance on the documentation that should be provided for the Inflow Design
Flood Control System Plan.

The inflow design flood control system for the Slurry Pond at the Site consists of
maintaining minimum operating freeboards for the SI. Justification and documentation
of the adequacy of the inflow design flood control systems are presented in the sections
below.

The work presented in this report was performed under the direction of Mr. Fabian
Benavente, P.E., of Geosyntec in accordance with §257.82(c).
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SURFACE IMPOUNDMENT DESCRIPTION

The Slurry Pond, encompassing approximately 106 acres (ac), is situated near the
northwest comner of the Site, directly adjacent to Pennyroyal Creek. The Slurry Pond is
bounded by perimeter dikes which are approximately 30 feet (ft) in height to the north,
26 ft in height to the west, and 18 ft in height to the east (Thomas and Hutton, 2012). The
Slurry Pond is separated from the West Ash Pond by a divider dike which forms the
southern boundary of the Slurry Pond. Under the CCR Rule, the West Ash Pond is an
inactive landfill. A Site Map depicting the Slurry Pond boundary and hydraulic features
associated with the Slurry Pond is provided in Figure 1.

The Slurry Pond receives Flue Gas Desulfurization (FGD) residuals that do not meet
specifications for use as wallboard grade gypsum or which contain gypsum fines
discharged from the Dewater Plant. Typically, the Slurry Pond received 2,888,000
gallons per day (GPD) of FGD process water (Santee Cooper, 2013). The Slurry Pond
also receives process water and stormwater from the Limestone Slurry/Ball Mill area and
stormwater from Detention Pond No. 2.

Stormwater is collected in Detention Ponds No. 1 and No. 2 located along the outside
perimeter of the Slurry Pond. These Detention Ponds were designed to manage the 25
yr, 24 hour (hr) storm event (Santee Cooper, 2004). Pump Station No. 2 receives water
from Detention Pond No. 2 and discharges to the Slurry Pond. Detention Pond No. 2 is
equipped with a spillway to Pennyroyal Creek which may only be activated during storm
events greater than the 25 yr, 24 hr storm. Stormwater from the West Ash Pond gravity
drains to the Slurry Pond through two (2) 36 inch (in.) diameter culverts. There are also
four (4) 22 in. diameter culverts with higher invert elevations and an emergency spillway
that hydraulically connects the Slurry Pond and West Ash Pond. Additionally, piping
exists to route flow from the Coal Pile Runoff Pump Station to the Slurry Pond. However,
Coal Pile runoff is currently routed to the South Ash Pond

A Floating Pump Station equipped with two (2) Tsurumi GSZ-4-45-4 submersible
pumps, installed in the Slurry Pond in 2015, normally conveys water from the Slurry
Pond directly to the Discharge Canal. The capacity of these pumps operating in parallel
is 3,100 gallons per minute (gpm) at the maximum head, normal pool operating ¢levation
of 19.6 ft NGVD 29 when pumping directly to the Discharge Canal (Geosyntec, 2014).
Piping is valved such that the Floating Pump Station may convey water to the Pump
Station No. 1 sump located immediately east of the Slurry Pond. Pump Station No. 1
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conveys water to the Discharge Canal, which is connected to and flows into the Cooling
Pond.

CATCHMENT AREAS AND DESIGN STORM EVENT

The contributing watershed areas for the West Ash Pond and Slurry Pond are 64.4 ac and
107.2 ac, respectively. These areas were delineated using the dike crests to correspond
to the ponds® direct drainage arcas. A description of drainage areas is included in the
Hydrologic and Hydraulic Analysis report, provided in Appendix A. Since the Slurry
Pond is classified as a high hazard potential surface impoundment (Geosyntec, 2016), the
inflow design flood is the Probable Maximum Flood (PMF) storm event.

STORAGE CAPACITIES

The available stormwater storage volume in the Slurry Pond between elevations 12 ft
(pond bottom per bathymetric survey) and 35.67 ft NGVD 29 was calculated by
developing an area-volume curve based on topographic and bathymetric data (Thomas
and Hutton, 2012) (Thomas and Hutton, 2016). The lowest available contour within the
Sturry Pond is 12 ft NGVD 29. The minimum crest elevation of the Slurry Pond
perimeter dikes is 35.67 ft NGVD 29. The surface arca of each contour was measured
and tabulated at each elevation. Next, the available surface water volume in each depth
increment was calculated by averaging the surface arca of the upper and lower contour
and multiplying by the change in elevation between each contour. The cumulative storage
volume of Slurry Pond between these elevations is 510.2 ac-ft. The available cumulative
storage volume between 19.6 ft and 35.67 £t NGVD 29 is 469.9 ac-ft. The arca-volume
data are presented in Appendix A.

Similarly, the available stormwater storage volume of the West Ash Pond between
elevations 26 ft and 37 ft National Geodetic Vertical Datum of 1929 (NGVD 29)
(approximate crest) was calculated by developing an area-volume curve based on the
closure design grading plan (Geosyntec, 2015). The lowest available contour within the
West Ash Pond is 26 ft NGVD 29. The minimum crest elevation of the West Ash Pond
perimeter dikes is 37 ft NGVD 29. The surface area of each contour was measured and
tabulated at each elevation. The available surface water volume in each depth increment
was calculated by averaging the surface areca of the upper and lower contour and
multiplying by the change in elevation between each contour. The cumulative storage
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volume of the West Ash Pond between these elevations is 98.9 acre-feet (ac-ft). The area-
volume data are presented in Appendix A.

HYDROLOGIC AND HYDRAULIC ANALYSIS

Geosyntec performed a hydrologic and hydraulic analysis of the Slurry Pond. Stormwater
runoff volumes and associated discharges to the Slurry Pond were modeled using
HydroCAD Version 10.0 software (HydroCAD, 2011). In addition to stormwater, FGD
process inflows were input to the model. The model also assumed that the Floating Pump
Station is non-operational due to temporary loss of power during the PMF storm event.
Appendix A presents the Hydrologic and Hydraulic analysis report and documents
assumptions, rainfall abstractions, and drainage areas.

ROUTING RESULTS

The HydroCAD model results are presented in Appendix A. During the PMF storm event,
the Slurry Pond and the West Ash Pond will effectively operate as a single pond as the
intermediary culverts and spillway allow flow between both areas. To ensure that these
ponds are not over-topped during the design storm event, the following operational
modifications to the Slurry Pond inflows are recommended —

a. Pump Station No. 2, located just north of the Slurry Pond, shall be shut off during
storm events greater than the 25 yr, 24 hr storm. Detention Pond No. 2 and Pump
Station No. 2 are designed to manage the 25 yr storm. The Site is permitted to
discharge over the Detention Pond No. 2 emergency spillway to Pennyroyal Creek
during larger storm events.

b. The Coal Pile Runoff Pump Station shall not pump stormwater to the Slurry Pond.

c. Activation of the Detention Pond No. 2 spillway shall serve as a trigger for the
plant to shut down Pump Station No. 2 to eliminate this stormwater flow from
entering the Slurry Pond.

The resulting peak water surface elevation at the Slurry Pond and West Ash Pond during
the PMF storm event based on the hydraulic and hydrologic analysis are shown in Table
2. The SlurryPond will effectively contain the PMF storm event and maintain a freeboard
of 0.3 feet. Detailed results are presented in Appendix A.
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Siurry Pond 3&4 & WAP

FPrepared by Geosyntec Consultants
HydroCAD® 10.00-15 s/in 00238 © 2015 HydroCALD Software Solutions LLO

Prirged 10/6/2016
Fags 2

Area Listing {(all nodes)

Area CH Description
{acres) {subcaitchment-numbers)
107.205 &7 90% FGD + 10% Water (25)
64,385 98 Exposaed Geomembrane {15)



Slurry Pond 384 & WAP Type HI 24-hy 72.00 hrs PMF (72-HR, 10-SQ MI) Rainfall=53.00"

FPrepared by Geosyntec Consultants Prirded 10/6/2016
HydroCAD® 10 00-15 o/n 00030 © 2015 HydroCAD Software Solutions LLC Page 3

Time span=0.00-600.00 hrs, di=0.010 s, 680001 points
Runoff by 5035 TR-20 method, UH=505, Weighted-CN
Reach routing by Sim-Route method - Pond routing by Sim-Route meathod

Subcatchment1s: West Ash Pond Runoff Area=04.385 ac  100.00% Impervicus  Runoff Depth=5278"
Flow Length=3 546" Slope=0.00257 To=87 min CN=88 Runoff=1282.84 cfs 283.057 &f

Subcatchment28: 34 Slurry Pond Runoff Area=107 205 ac  0.00% impervious Runoff Depth=51 25"
Flow Length=3,720" Tc=88.4 min CN=87 Runoff=1,074.34 cfs 457838 af

Pond 2P West Ash Pond Peak Elev=36 67" Slorage=87.215 &l Inflow=1,282.84 cfs 283.057 af
mary=100 32 cfs 208 020 af Secondary=42 17 ofs DE.538 af Tertiary=140.83 ¢fs 20 4885 af Cutflow=27020cfs 283053 af

Pond 4P 3/4 Slurey Pond Peak Flev=35 37" Storage=488 118 af  Inflow=1200.40cfs 823126 af
Primary=118.39 cfe 810.254 af Secondary=0.00cfs 0000 al Terliary=0.00c¢fs 0000 &l Ouiflow=11838 cfs 810254 &f

Link BL.: Process Water Manual Hydrograph  Inflow=4 46 ofs 202 731 &f
Primary=4 46 ¢fs 202 731 &f
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Summary for Pond 3P West Ash Pond

inflow = 128284cfs @ 3610 hrs, Volume= 2EZOBT af
Quifliow = 27020 @ 3718 hrs, Volumes 283053 af, Allen=79%, Lag= 83.7 min
Primary = 10039 cfs @ 36.34 hrs, Yolume= 206020 af
Secondary = 4217 ofs @ 37.21 hrs, Volume= D8535 af
Tartary = 14083 efs @@ 37.21 hrs, Volume= 20.406 af

Routing by Sim-Route methed, Time Span= 0.00-600.00 hrs, dt= 0010 hrs
Feak Blev= 3887 @ 3721 hrs SurfArea= 33510 ac Slorage= 87215 af

Plug-Flow detention ime= 498.3 min calculated for 283.048 af (100% of inflow)
Center-of-Mass det. time= 488.7 min { 2,67V386-2175.0)

Volume Invert  Avall Storage  Storage Description
#1 26800 98.929 af  Custom Stage Data (Prismaticilisted below (Recalc)
Elovation Surf Area Inc.Store Cum.Slore
{feet) {acres) {acre-foet) {acre-fost)
26.00 0.004 0.000 3.000
27.00 0182 0.083 3.083
28.00 0.481 0.331 0.425
29.00 (.932 0.706 1.131
30.00 1.588 1.265 2.387
31.00 2.978 2.288 4.685
32.00 5.305 4.1868 8.872
33.00 8.851 TAZ3 15.995
3400 13.448 11.149 27.143
35.00 19.354 16.400 43 543
38.00 27.418 23.386 56,020
37.00 36.582 32.000 98 829
Device Routing Invert Qutlet Devices
#1  Primary 2598 300" Round Culvert 1

L=801 CPR mitered to conform to fill, Ke= 0700

et/ Quilet Inverk= 2598/ 2487 S=001107 Co=0.900

n= 0.013 Corrugated PE, smooth interior, Fiow Area= 4.91 of
#2  Primary 25800 300" Round Guivert 2

L=88.7" CPP, mitered to conform to fill, Ke= (0.700

Infed f Qutlet Invert= 25807/ 248684 S=0.01287 Co=0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 4.91 sf
#3  Becondary 33400 17.8" Round Existing Culvert 1

L= 507" CPP, projecting, no headwall, Ke= 0.800

Iriet f Quitlet Inwverk= 3287/ 3340 5= 001057 Co=(0.900

n= 0.013 Corrugated PE, smooth interior, Fiow Area= 1.73 of
#4  Secondary 3325 17.8" Round Existing Guivert 2

L= 514" CPP, projecting, no headwall, Ke= 0.800

Inded f Qutlet tnvert= 3277/ 3325 S=.000837 Cco=0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.73 sf
#5  Becondary 33420 17.8" Round Existing Guivert 3

L= 505 CPP, projecting, no headwall, Ke= 0.800

et/ Quilet Inverk= 32.81 /3342 S5=.001217 Co=0.900
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Summary for Pond 48 34 Slurry Pond

inflow = 120040cis @ 3713 hrs, Volume= G326 af
Quifliow = 11939 cls @ 47.66 hrs, Volumes S10.254 af, Allen= 20%, Lag= 631.6 min
Primary = 11939 cfs @ 47.66 hrs, Yolume= 810254 af
Secondary = D00cis @  0.00 hrs, Volume= 0.000 af
Tartary = 000cis @ 0.00 hrs, Volume= 0.000 af

Routing by Sim-Route method, Time Span= 0.00-600.00 hrs, dt= 0.010 hrs
Slarting Blev= 18,60 SwlArea= 11.870 ac Slorages= 40293 af
HFeak Elev= 3337 @ 47 86 hrs  Surf.Area= 71884 ac  Storage= 488,118 af (447 .824 af above start)

Plug-Flow detention time= 5,385.1 min calculated for 768.960 af (83% of inflow)
Center-of-Mass det. time= 21208 min { 7,851.1 - 5530.3)

Yolume invert  Availl.Storage  Storage Description
#1 12.060 510.207 af  Custom Stage Data {(Prismaticilisted below (Recalc)
Elevalion SurfArea Inc Store Cum.Store
(feel) {acres) (acre-feet) {acre-feet)
12.00 0.028 0.000 0.000
14.00 1.643 1.672 1.672
16.00 5028 8872 8.344
18.00 8.638 14.6635 23008
20.00 12.553 22189 45188
22.00 15.458 28.011 73209
24.00 18.807 34.265 107.474
26.00 22.466 41,273 148,747
28.00 28.497 48.663 187.710
30.00 31.048 57.543 255,253
32.00 36.418 67.462 322715
34,00 47 197 83.613 406,328
35.67 77.209 103.879 510.207
Dievice  Routing Invert Cutlet Devices
#1 Primary 25068 300" Round Culvert 1

L=881 CPP, mitered to conform to fill, Ke= 0.700
Irdet f Qutlet Inverk= 24 87/ 2598 5=.001107 Co=0.900
n= 0.013, Flow Area= 4.91 sf
#2  Primary 2580° 30.0" Round CGulvert 2
L=887" CPP, mitered to conform to fill, Ke= (0.700
Indet f Qutlet Invert= 246847/ 2580 S=.001287 Coc=0.900
n= 3.013, Flow Area= 4 .91 sf
#3  Secondary 32400 17.8" Round Existing Culvert 1
L= 507 CPP, projecting, no headwall, Ke= (.800
Irdet f Qutlet Inverk= 33,400/ 32 87 S5=00105'7 Co=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.73 of
#4  SBecondary 3325 17.8" Round Existing Culvert 2
L=51.4" CPP, projecting, no headwall, Ke= 0.800
Indet / Qutlet Trvert= 3325/ 3277 S=000837 Co= 0900
n= 0.013 Cornrugated PE, smooth interior, Flow Area= 1.¥3 of
#5 Secondary 3342 17.8" Round Existing Culvert 3
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