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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
South Ash 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 South Ash 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. C. Fabian
Benavente, P.E., of Geosyntec in accordance with §257.82(c).
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The normal operating level in the South Ash Pond is maintained by a rectangular concrete
riser structure with 4 ft-long stoplogs on a single face. The top stoplog elevation is 28.73
ft NGVD 29 (Thomas and Hutton, 2016). A 36 in. diameter reinforced concrete pipe with
an upstream invert elevation of 16.93 ft NGVD 29 conveys water from the riser structure
to the Discharge Canal (LLockwood Greene, 1978; Thomas and Hutton, 2016).

CATCHMENT AREAS AND DESIGN STORM EVENT

The contributing watershed area for the South Ash Pond is 75.6 ac (Thomas and Hutton,
2012). The area was delineated using the dike crests to correspond to the pond’s direct
drainage area. Since the South Ash Pond is classified as a low hazard potential surface
impoundment (Geosyntec, 2016), the inflow design flood is the 100-year storm event.

STORAGE CAPACITIES

The available stormwater storage volume of the South Ash Pond between elevations 12.0
ft and 36.9 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 contour within the South Ash Pond 1s 12.0 ft NGVD 29. The minimum crest
elevation of the South Ash Pond perimeter dikes is 36.9 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 area of
the upper and lower contour and multiplying by the change in elevation between each
contour. The cumulative storage volume of the South Ash Pond between these elevations
is 296.6 acre-feet (ac-ft). Arca-Capacity information is presented in Appendix A.

HYDROLOGIC AND HYDRAULIC ANALYSIS

A hydrologic and hydraulic analysis of the South Ash Pond was performed using
HydroCAD Version 10.0 software (HydroCAD, 2011). Process water and stormwater
inflows, and outflows from the South Ash Pond to the Cooling Pond via the Discharge
Canal were used to compute maximum water elevation during the design storm event.
The base inflow of stormwater during the design event is 2,450 gpm (Santee Cooper,
2014). Tailwater effects associated with discharge from the South Ash Pond to the
Discharge Channel were modeled using a fixed water surface elevation within the
Discharge Channel and Cooling Pond. Appendix A presents the Hydrologic and
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South Ash Pond

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

Printed 10/11/2016
Fags 2

Area Listing {(all nodes)

Area CH Description
{acres) {subcaitchment-numbers)

75.6814 87 11% water, 82% CCR, 7% shrubs (28)




South Ash Pond Type HI 24-hy 72.00 hrs 100-YR, 72-HR Rainfall=12.80"

FPrepared by Geosyntec Consultants Printed 10/11/2016
HydroCAD® 10.00-15 s/n 00038 © 2015 HydreCAD Software Solutions LLC Faoge 3

Time span=0.00-898 .00 hrs, dt=0.01 hrs, 89801 points
Runoff by 5035 TR-20 method, UH=505, Weighted-CN
Reach routing by Stor-Ind+Trans method - FPond routing by Stor-Ind method

Subcatchmeni2s: 8AP munoff Area=75814 ac 0.00% Impervicus  Runoff Depth=11.17"
Flow Length=2 300" Te=39.1 min CN=87 Runoff=245 16 ¢fs 70362 af

Pond 1P: SAP Peak Elev=31.81 Storage=80.181 af  Inflow=258 73 ofs Q30.050 af
Cutilow=59 83 cfs 930.038 af

Link 3L U3 HydroveyorWater Manual Hydrograph  Inflow=4 86 cfs 381 492 af
Primary=4 86 ofs 361 402 af

Link 4L: U3/4 LV WW

Manual Hydrograph  Inflow=120cfs 88257 af
Primary=120cfs 80257 af

Link BL.. 3EFA Blowdown Manuat Hydrograph  Inflow=0.05 cfs 3719 af
Primary=005¢fs 3719 &f

Link 8L Coal Pile Runoff Manual Hydrograph  Inflow=5.48 ¢fs 406 120 af
Primary=546 cfs 406.120 af

Link 7L: Discharge Canal Inflow=5983 cfs 930936 af
Primary=50 83 ofs Q30,936 &f



245.16 cfs




South Ash Pond Type HI 24-hy 72.00 hrs 100-YR, 72-HR Rainfall=12.80"
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Summary for Pond 1P SAP

inflow Aren = 75614 ac, 0.00% impervious, inflow Depth =t47.74"  for 100-YR, 72-HR event
inflow m 20873 cfs @ 36.53 hrs, Volumes= 930.950 af

Quiflow = B5983cfs @ 38.08 hrs, Volume= 430836 af, Allen=T77%, Lag= 93.3 min
Primary = 5983l @ 38.08 hrs, Volume= 830936 af

Routing by Stor-ind method, Time Span= 0.00-899.00 hrs, di= 0.01 hrs
Starting Elev= 2873 Surf Avea= 7.854 ac Storage= 41.444 af
Feak BElevs= 31.837 @ 3808 hrs  SurfArea= 19,797 ac  Slorage= 80181 af  (38.747 af above start)

Plug-Flow detention time= 2,928.1 min calculated for 889.478 af (88% of inflow)
Center-of-Mass det. time= 517 5 min { 25,653.1 - 25135.6)

Volume Invert Avall. Storage  Storage Description
#1 12.00 290584 af  Custom Stage Data (Prismaticilisted below (Recalc)
Elovation Surf Area Inc.Store Cum.Store
{feal) {acres) {acre-foat) {acre-fost)
12.00 £.001 0.000 3.000
14.00 0.007 0.008 3.008
18.00 0.033 0.040 3.048
18.00 0.314 0.347 0.385
20.00 2.071 2.385 2.780
2200 3.080 5151 7.93
2400 4152 7.232 15,163
26.00 5225 8377 24 540
28.00 £.456 11.681 36221
30.00 10.286 16.742 £2.963
32.00 20.794 21.080 84,043
34.00 41.028 £1.822 145 865
36.00 56.283 87.311 243176
36.20 60.180 52.408 295584
Dievice Routing Invert  Cutlet Devices
#1 Primary 1283 38.0" Round Culvert

L= 3500 ROCP, groove end wiheadwall, Ke= 0200

Irdet f Qutlet Inverk= 1893 /16893 S5=0.0000'7 Cc=0.900

n= 0.013 Concrete pipe, bends & connections, Flow Area= 7.07 sf
#2  Device 1 2673 4.9 long Sharp-Crested Raectanguiar Weilr 2 End Contraction(s)

Primary QuiFlow Max=08.82 ¢fs @ 38.08 tus MW=31.81 (Free Discharge)
Tg=Cuivert {Passes 38.82 cfs of 101.08 ofs potential tiow)
2e=Bharp-Crested Reclangular Welr Q0Weir Controls 5382 ofs @ 5.74 fps)



28 256.73 cfs

59.83 cfs
604 K
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