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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 Ash
Pond B 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 Ash Pond B 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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SURFACE IMPOUNDMENT DESCRIPTION

Ash Pond B, encompassing approximately 66 acres (ac), is located east of the power
block. Ash Pond B is bounded by Ash Pond A to the north, the Cooling Pond to the cast
and south, and the Discharge Canal to the west. Ash Pond B is bounded by perimeter
dikes ranging from 12.0 feet (ft) to 15.0 ft in the west and 20.0 ft to 24.5 ft in the cast
(Thomas and Hutton, 2012). The minimum crest elevation of the Ash Pond B perimeter
dikes 1s 39.68 ft National Geodetic Vertical Datum of 1929 (NGVD 29) (Thomas and
Hutton, 2016). A Site Map including the surface impoundments and hydraulic features
associated with Ash Pond B is provided in Figure 1.

Ash Pond B decanted ash sluice water, low volume wastewater, and Unit 2 Slurry Pond
stormwater from Ash Pond A. Ash Pond A does not have an outfall structure but routes
water southward through rim ditches and culverts to Ash Pond B. Ash Ponds A and B
are hydraulically connected through a 30 inch (in.) diameter corrugated metal pipe
(CMP), a 48 in. diameter smooth steel pipe, and a 42 in. diameter smooth steel pipe
(Thomas and Hutton, 2016; Thomas and Hutton, 2012). In September 2016, Santee
Cooper submitted a permit application to construct a spillway between the existing outlet
pipes on the divider dike between Ash Pond A and Ash Pond B. The spillway with a base
width of 100 ft., 10H:1V side slopes, and an invert elevation of 37 ft. NGVD29, will be
constructed as soon as approval is received. This work is expected to be completed in
October, 2016. Operational Plans are in place in case the design storm event occurs
before the construction of the spillway is completed.

The operating level in Ash Pond B is maintained by a concrete riser structure with a top
stop log elevation of 34.90 ft NGVD 29 (Thomas and Hutton, 2016). A 24 in. diameter
smooth interior, corrugated exterior high density polyethylene pipe culvert with a
downstream invert elevation of 17.99 ft NGVD 29 conveys water from the riser structure
to the Discharge Canal of the Cooling Pond (Santee Cooper, 2012b; Thomas and Hutton,
2016). The average operating elevation provided by the plant from February 2011 through
January 2016 is 34.1 ft (Santee Cooper, WGS, 2016).

CATCHMENT AREAS AND DESIGN STORM EVENT

During the design storm event Ash Ponds A and B will effectively operate as a single
pond as the culverts and spillway provide a hydraulic connection between the ponds. The
contributing watershed areas for Ash Ponds A and B are 90.6 ac and 63.7 ac, respectively.
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These areas were delineated using the dike crests to correspond to the ponds” direct
drainage areas. A description of drainage arcas is included in the Hydrologic and
Hydraulic Analysis report, provided in Appendix A. Since Ash Pond B 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 Ash Pond B between elevations 34.0 ft and
39.7 ft NGVD 29 was calculated by developing an arca-volume curve based on
topographic and bathymetric data (Thomas and Hutton, 2012; Thomas and Hutton, 2016).
The lowest contour surveyed within Ash Pond B is 34.0 ft NGVD 29 (note a bathymetric
survey has not been completed for Ash Pond B and the normal operating water level is
33.8f1). The minimum crest elevation of the Ash Pond B perimeter dikes is 39.7 ft NGVD
29. The surface area of each contour was measured and tabulated at each elevation. Next,
the available surface water volume at each 2 ft 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 Ash Pond B
between these elevations is 222.3 ac-ft. The area-volume data are presented in Appendix
Al

The available stormwater storage volume of Ash Pond A between elevations 34.0 ft and
38.8 ft NGVD 29 was calculated by developing an area-volume curve based on
topographic data (Thomas and Hutton, 2012; Thomas and Hutton, 2016). The lowest
contour surveyed within Ash Pond B is 34.0 ft NGVD 29. The minimum crest elevation
of'the Ash Pond B perimeter dikes is 39.7 ft NGVD 29. The surface arca of each contour
was measured and tabulated at each elevation. The available surface water volume in
each 2 ft 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 Ash Pond B between these elevations is 220.3 acre-feet
(ac-ft). The area-volume data are presented in Appendix A.

HYDROLOGIC AND HYDRAULIC ANALYSIS

A hydrologic and hydraulic analysis of Ash Ponds A and B were performed using
HydroCAD Version 10.0 software (HydroCAD, 2011). Process water and stormwater
inflows, and outflows from Ash Pond B to the Cooling Pond via the Discharge Canal
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were used to compute maximum water elevation during the design storm event. Tailwater
effects associated with discharge from Ash Pond B 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 Hydraulic analysis report and documents
assumptions, rainfall abstractions, drainage areas, and model results.

ROUTING RESULTS

During the design storm event. Ash Ponds A and B will effectively operate as a single
pond as the culverts and spillway provide a hydraulic connection between the ponds. As
currently operated, Ash Pond A will not contain the 100 yr storm event. Ash Pond A
does not have an existing emergency spillway. The construction of a spillway on the
divider dike between Ash Ponds A and B is required to convey stormwater from Ash
Pond A to Ash Pond B so the ponds contain the 100 yr storm event. A proposed spillway
is included in the HydroCAD model and report (Appendix A). The spillway is currently
under construction. Operational Plans are in place in case the design storm event occurs
before the construction of the spillway is completed.

Ash Pond A contains the 100 yr, 72 hr storm event given the following assumption:

¢ Santee Cooper will construct a 100 ft wide spillway with an invert elevation of 37.0 ft
NGVD 29 in the divider dike between Ash Ponds A and B. The spillway will be
constructed with 10H:1V (Horizontal: Vertical) side slopes and will be located between
the 48 in. diameter smooth steel pipe and the 42 in. diameter smooth steel pipe.

The resulting peak water surface elevation in Ash Pond B during the 100-yr storm event
based on the hydraulic and hydrologic analysis (Appendix A) is shown in Table 2. Ash
Pond B will effectively contain the 100-yr storm event and maintain a freeboard of 2.5
feet.
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Ash Pond A B - Spillway Revision

Prepared by Geosyntec Consultants
HydroCAD® 10.00-16 s/n 00839 © 2015 HydroCAD Software Solutions LLC

Printed 10/12/2016
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
154.647 87 90% Ash and 10% Water Surface (1S, 2S)
154.647 87 TOTAL AREA
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Time span=0.00-600.00 hrs, dt=0.01 hrs, 60001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Sim-Route method - Pond routing by Sim-Route method

Subcatchment1S: Ash Pond A Runoff Area=88.954 ac  0.00% Impervicus Runoff Depth=11.17"
Flow Length=3,160' Tc=8.3 min CN=87 Runoff=403.49cfs 82.775 af

Subcatchment2S: Ash Pond B Runoff Area=65.693 ac 0.00% Impervicus Runoff Depth=11.17"
Flow Length=3,650" Slope=0.0025"" T¢c=9.3min CN=87 Runoff=294.30 cfs 61.130 af

Pond 3P: Ash Pond A Peak Elev=38.13" Storage=7.875 af Inflow=422.87 cfs 1,043.751 af
Primary=55.02 cfs 832.100 af Secondary=320.83 cfs 206216 af Outflow=37585cfs 1,045.316 af

Pond 4P: Ash Pond B Peak Elev=37.17"' Storage=74.828 af Inflow=347.09 cfs 900.215 af
Primary=0.00 c¢fs 0.000 af Secondary=0.00 cfs 0.000 af Tertiary=21.76 cfs 865.546 af Qutflow=21.76 cfs 865.546 af

Link 5L: Unit 2 Slurry Pond Manual Hydrograph Inflow=5.79 cfs 287 112 af
Primary=5.79 cfs 287.107 af

Link 6L: Process Water Manual Hydrograph Inflow=13.59 cfs 673.896 af
Primary=13.59 cfs 673.884 af

Link 7L: Discharge Canal Inflow=21.76 cfs 865.531 af
Primary=21.76 cfs 865.531 af

Total Runoff Area =154.647 ac Runoff Volume = 143.905 af Average Runoff Depth =11.17"
100.00% Pervious = 154.647 ac  0.00% Impervious = 0.000 ac
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Summary for Pond 3P: Ash Pond A

Inflow = 42287 cfs @ 36.12 hrs, Volume= 1,043.751 af
Qutflow = 375.85cfs @ 36.22 hrs, Volume= 1,045.316 af, Atten=11%, Lag=6.3 min
Primary = 55.02cfs @ 36.22 hrs, Volume= 839.100 af
Secondary = 32083 cfs @ 36.22 hrs, Volume= 206.216 af

Routing by Sim-Route method, Time Span= 0.00-600.00 hrs, dt=0.01 hrs
Starting Elev=37.50' Surf.Area= 3.798 ac Storage= 5.083 af
Peak Elev=38.13' @ 36.22 hrs Surf.Area= 5.350 ac Storage=7.875 af (2.792 af above start)

Plug-Flow detention time= 123.4 min calculated for 1,040.233 af (100% of inflow)
Center-of-Mass det. time= (hot calculated: outflow precedes inflow)

Volume Invert  Avail. Storage Storage Description
#1 34.00 12.516 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
34.00 0.460 0.000 0.000
36.00 1.014 1.474 1.474
38.00 4726 5.740 7.214
38.80 8529 5.302 12.516
Device Routing Invert OQutlet Devices
#1  Primary 3750 30.0" Round Culvert1

L= 408" CMP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 37.50'/ 36.52' S$=0.0240'" Cc=0.900
h= 0.025 Corrugated metal, Flow Area= 4.91 sf

#2  Primary 3549 48.0" Round Culvert 2
L= 308" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 35.49' / 3528 S=0.0068"'" Cc=0.900
n=0.012 Steel, smooth, Flow Area= 12.57 sf

#3  Primary 36.200 42.0" Round Culvert3
L= 246" CMP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 36.20' / 35.70' S=0.0203'" Cc=0.900
h=0.012 Steel, smooth, Flow Area= 9.62 sf

#4  Secondary 37.00° 100.0' long x 12.0' 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) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=55.01 cfs @ 36.22 hrs HW=38.13" TW=36.80'" (Dynamic Tailwater)
1=Culvert 1 (Inlet Controls 2.08 cfs @ 2.14 fps)
2=Culvert 2 (Barrel Controls 32.60 cfs @ 5.25 fps)
3=Culvert 3 (Inlet Controls 20.33 cfs @ 3.74 fps)

econdary OutFlow Max=320.77 cfs @ 36.22 hrs HW=38.13 (Free Discharge)
=Broad-Crested Rectangular Weir (Weir Controls 320.77 cfs @ 2.84 fps)
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Summary for Pond 4P: Ash Pond B

Inflow = 34709 cfs @ 36.14 hrs, Volume= 900.215 af
Qutflow = 21.76cfs @ 41.98 hrs, Volume= 865.546 af, Aften=94%, Lag= 350.4 min
Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af
Tertiary = 2176 cfs @ 41.98 hrs, Volume= 865.546 af

Routing by Sim-Route method, Time Span= 0.00-600.00 hrs, dt=0.01 hrs
Starting Elev=34.14' Surf.Area= 2.100ac Storage=0.147 af
Peak Elev=37.17' @ 41.98 hrs Surf.Area= 46.848 ac Storage= 74.828 af (74.681 af above start)

Plug-Flow detention time= 1,529.0 min calculated for 865.384 af (96% of inflow)
Center-of-Mass det. time= 799.9 min ( 18,019.4 - 17,219.6)

Volume Invert  Avail.Storage Storage Description
#1 34.00' 220.274af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) {acres) (acre-feet) {acre-feet)
34.00 0.006 0.000 0.000
36.00 29915 29.921 29.921
38.00 58.860 88.775 118.696
39.68 62.066 101.578 220.274
Device Routing Invert Qutlet Devices
#1  Tertiary 31.21" 21.6" Round Culvert

L=113.3" CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 31.21'/17.99" S=0.1167"'" Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 2.54 sf
#2  Device 1 3490'° 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#3  Primary 3750 30.0" Round Culvert1
L=40.8" CMP, projecting, no headwall, Ke= 0.900
Inlet / Qutlet Invert= 36.52' / 37.50' $=-0.0240'" Cc=0.900
h= 0.025 Corrugated metal, Flow Area= 4.91 sf
#4  Primary 3549 48.0" Round Culvert 2
L= 308" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 35.28' / 35.49' 5=-0.0068'/" Cc=0.900
h=0.012 Steel, smooth, Flow Area= 12.57 sf
#5  Primary 36.20' 42.0" Round Culvert 3
L= 246" CMP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 35.70' / 36.20' S$=-0.0203 '/ Cc=0.900
h=0.012 Steel, smooth, Flow Area= 9.62 sf
#6  Secondary 37.00° 100.0' long x 12.0' 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) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64
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