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Chapter C2: Technical & Economic
Facility Descriptions

This chapter presents additional information related to the

facilities along the Ohio River. Section C2-1 presents

detailed EIA data on the facilities and generating units

addressed by this case study and within the scope of the

Phase |1 rulemaking (i.e., in-scope facilities). Section C2-
2 describes the configuration of the intake structure(s) at
the in-scope facilities and out-of-scope el ectric generating
and industrial facilities.

C2-1 PLANT CONFIGURATION

This section discusses technical and economic plant and unit data for the nine Ohio River power plants subject to the Phase 2
regulation. Each subsection presents information on the location, size, operation, cooling water intake structure
characteristics, economic characteristics, and ownership of the nine power plants and their generating units. The final
subsection presents a summary table with key economic statistics.

a. W.H. Sammis

The W.H. Sammis Generating Station is located in Jefferson County, Ohio, one-half mile upstream of the New Cumberland
Lock and Dam. The Ohio River in this area averages 22 feet in depth and 1,439 feet in width, and the channel bed slopes 0.2
feet per mile. In addition to the Sammis plants, there are 9 small boat facilities, 2 industrial intakes, 1 municipal intake, 11
industrial discharges, and 3 municipal dischargesin the New Cumberland Pool (Environmental Science and Engineering,
1991). The W.H. Sammis plant is on the Ohio shore near Stratton, at river mile 53.9 (Environmental Science and
Engineering, 1991). Land usein this section of the river is 39% forest, 27% cropland, 14% each for pasture and urban, and
6% other. Nearby tributaries include Tomlinson Run, located one mile upstream on the east side of the Ohio River, and
Yellow Creek, which is about 3.5 miles upstream on the west side of the river.

The W.H. Sammis plant is a coal-fired facility with
seven steam electric generating units capable of
producing 2,454 MW.* In addition to the seven steam
electric generating units, W.H. Sammis operates five AH-Sammistsoperated-asregutatedutitity-plant by-Ohie—
internal combustion units of 2.5 MW each, which do Edison, asubsidiary of FirstEnergy. FirstEnergy isa

not require cooling water. (See Table C2-1 below.) domestic energy company with 13.83C

! The data on electric generating units in this chapter come from U.S. Department of Energy (2001b).
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Table C2-1: W.H. Sammis Generator Characteristics (1999)

Capacity Prime Energy In-Service 5 NES Capacity e
UnitID a i Operating Status | Generation i ="~ ~° 1 Associated
(MW) M over Sour ce? Date f MWh) | Utilization L cwis
........... o190 ST i BIT i Aug1950 i  Opeating i 1245173 T7AT%: 1
___________ 2 b 1000 ST G BIT 0 1960 i Operaing i 1166481 69.9%: 2
3 ST BIT Jul. 1961 i Operating 1,355,55

Operating 1,402,218;
1,680,064!

___________ 6 680 ST i BIT | ApL1960 |  Operting | 4417164 742% 6
___________ 7680 ST i BIT | Splorl i  Operdting | 3652144 BL3% 7
.......... AL 20 e i Fo2 i Marn 1972 b Operdting

B1 : : : applicable
L.B2 fo 25 iC . FO2 | Ma1972 i Opering
.......... B3 _i.....2s5 1€ . FO2 : Ma.1972 :  Operating

B4 i Jjc | FO2 | Ma.1972 i  Operaing | : :

Total 2,468 L 14,920,449 69.0%:

2 Prime mover categories. ST = steam turbine; IC = internal combustion.

® Energy source categories: BIT = bituminous coal; FO2 = No. 2 Fuel Qil.

¢ Capecity utilization was calculated by dividing the unit’s actual net generation by the potential net generation if the unit ran at full
capacity al thetime (i.e., capacity * 24 hours * 365 days).

Source: U.S. Department of Energy 2001a, 2001b, 2001d.

In 1999, W.H. Sammis had 431 employees and generated 14.9 million megawatt hours (MWh) of electricity.> Estimated
1999 revenues for the W.H. Sammis plant were approximately $1.2 billion, based on the plant’s 1999 estimated electricity
sales’ of 14.2 million MWh and the 1999 company-level electricity revenues of $82.04 per MWh. W.H. Sammis's 1999
production expenses totaled $248 million, or 1.667 cents per KWh, for an operating income of $913 million.

b. Cardinal

The Cardinal Plant islocated on the Ohio shore of the Ohio River approximately 3 miles southwest of Brilliant, Ohio and
20 miles upriver from Wheeling, West Virginia. The facility islocated in the Pike Island Pool of the Ohio River, 76.7 miles
downstream from Pittsburgh, PA. Near the intakes the river is about 1,376 feet wide and 40 feet deep (QST Environmental,
1998). The Cardinal facility has three coal-fired units. Units 1 and 2 began operation in February and July of 1967,
respectively. Both units arerated at 615 MW and employ a once-through cooling system. Unit 3 went on-line in September
1977, israted at 650 MW, and operates a closed cycle system with a cooling tower. (See Table C2-2 below.)

2 One MWh equals 1,000 KWh.

3 Electricity sales are net generation adjusted for utility-specific energy losses, energy furnished without charge, and energy used by
the utility’s own electricity department. See Chapter C2: Cost Impact Analysis for details on the estimation of plant-level electricity sales.
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Table C2-2: Cardinal Generator Characteristics (1999)

Unit ID Ceozsy P Sy In—Serviceé OperatingStatusE Gen':re;tion Cageeiy Asler?cioerted
: (MW) Moverag Sour ce® Date (MWh) Utilization°§ cwis
___________ L i 65 ST i BIT | Feb1967 |  Opeaing i 2947308 54T 1
___________ 2 i 65 ST i BIT | 1967 |  Opeaing | 303608  563% 2
___________ 3 i 6500 ST i BIT | Seplor7 |  Opeating | 3372119  592% 3
Total | 1,880; i 9,355,459 56.8%|

2 Prime mover categories. ST = steam turbine.
® Energy source categories: BIT = bituminous coal.
¢ Capecity utilization was calculated by dividing the unit’s actual net generation by the potential net generation if the unit ran at full

capacity al thetime (i.e., capacity * 24 hours * 365 days).
Source: U.S. Department of Energy, 2001a, 2001b.

In 1999, Cardinal had 201 employees and generated 9.4 million megawatt hours (MWh) of electricity. Estimated 1999
revenues for the Cardinal plant were approximately $534 million, based on the plant’s 1999 estimated electricity sales of 8.9
million MWh and the 1999 ECAR (East Central Area Reliability Coordination Agreement) average electricity revenues of
$60.07 per MWh. Cardinal’s 1999 production expenses totaled $253 million, or 2.698 cents per KWh, for an operating
income of $280 million.

c. Kammer

The Kammer Plant islocated in northwestern West Virginia, on the Hannibal Pool, at river mile 111.1 of the Ohio River. It
issituated on the inside of abend in the river approximately one mile downstream from the confluence of Captina Creek. The
Ohio River is approximately 30 to 35 feet deep in the proximity of the Kammer plant (Balleto and Brown, 1980a).

The Kammer facility consists of three coal-fired generating units with a combined generating capacity of 713 MW (237.5
MW each). (See Table C2-3 below.)

Table C2-3: Kammer Generator Characteristics (1999)

. : . g : . : . Net : . : 1D of
UitD “GW’ | Mowe | Sarcs | Dme | Saue | Oeain Lol Ascoae
1 2388 ST i BIT | Jul.1958 { Operaing ' 1,234,747 59.3%! 1
2o 238 ST D BIT | Nov.19% | Operaing | 1SBOAIL  760% 2
............ 3......28 ST\ BT  Ma195 | Operaing | 138945  639% 3
Total 713 4,144,103? 66.4%5

# Prime mover categories: ST = steam turbine.
b Energy source categories: BIT = Bituminous Coal.
¢ Capacity utilization was calculated by dividing the unit’s actual net generation by the potential net generation if the unit ran at full

capacity al thetime (i.e., capacity * 24 hours* 365 days).
Source: U.S. Department of Energy, 2001a, 2001b.

In 1999, Kammer had 150 employees and generated approximately 4.1 million megawatt hours (MWh) of electricity.
Estimated 1999 revenues for the Kammer plant were approximately $186 million, based on the plant’s 1999 estimated
electricity sales of 4.0 million MWh and the 1999 company-level electricity revenues of $46.94 per MWh. Kammer's 1999
production expenses totaled $63 million, or 1.530 cents per KWh, for an operating income of $123 million.

d. Philip Sporn
The Philip Sporn Plant islocated within the Robert Byrd Pool on the West Virginia side of the Ohio River near New Haven.
It is approximately 4.5 miles downstream of the Racine Locks and Dam (Balletto and Brown, 1980b). The river reaches 25-

30 feet deep near the plant.
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The plant consists of five coal-fired generating unitsrated at 1,106 MW which began operating between 1950 and 1960
(Balletto and Brown, 1980b). Three cooling systems provide cooling water for the facility. (See Table C2-4 below.)

Table C2-4: Philip Sporn Generator Characteristics (1999)

Unit ID Loz P | ey In-Serviceé Operating Status Gen':re;tion Cageiy A;Ecgtm
(MW) M over?@ Sour ce® Date : (MWh) UtiIization°§ cwis

___________ L i.....158 ST i BIT | Jn1950 |  Opeing i 949105  710% 11

___________ 2 4158 ST i BIT | 1950 | ~ Operaing | 939616  703% 2L

___________ 3 i 183 ST i\ BIT | Augl95l | ~ Opeing | 858815  643% 3L

___________ 4 i 183 ST i BIT | Feb1962 |  Operating | 1014363  759% 4l
5 4961 ST BIT Dec. 1960 : Operating 2,308,243 53.2%; 51

Total 1,106! ' 6,070,142 62.7%

2 Prime mover categories. ST = steam turbine.

b Energy source categories: BIT = Bituminous Coal.

¢ Capecity utilization was calculated by dividing the unit’s actual net generation by the potential net generation if the unit ran at full
capacity al thetime (i.e., capacity * 24 hours * 365 days).

Source: U.S. Department of Energy, 2001a, 2001b.

In 1999, Phillip Sporn had 177 employees and generated approximately 6.1 million megawatt hours (MWHh) of electricity.
Estimated 1999 revenues for the Phillip Sporn plant were approximately $345 million, based on the plant’s 1999 estimated
electricity sales of 5.7 million MWh and the 1999 ECAR (East Central Area Reliability Coordination Agreement) average
electricity revenues of $60.07 per MWh. Phillip Sporn’s 1999 production expenses totaled $104 million, or 1.716 cents per
KWh, for an operating income of $241 million.

e. Kyger Creek

The Kyger Creek Station facility islocated near
Chesire, Ohio at river mile 260. Thisisabout 21 miles
upstream of the Gallipolislock and dam, in the water
body bounded by the Kanawha River and the Racine

lock and dam (Brown and Van Hassel, 1981). Kyger
Creek has five coal-fired units with a combined
capacity of 1,086 MW (217.3 MW each). Thefive
units began operation between February and December
of 1955 and use a once-through cooling system. (See
Table C2-5 below.)

Kyger Creek is owned by Ohio Valley Electric Corporation
(OVEC) while Clifty Creek is owned by Indiana-K entucky

Flectric Corporation (IKEC), asubsidiary of OVEC. Both |

aC €S ar€ reguraret power prants.

OVEC and IKEC were formed by investor-owned utilities
TUrnlShlng electric service in the Ohio River VaIIey areain

1952~ AEP and-its subsidiaries own the targest-equity share—|
inO\ 000, O had

' ”-AA hercen N O\ ' ad
y g 0 .

employees, posted operating revenues of $441 m on, ana

sold 17.2 million MWh of electricity (OVEC 2000).
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Table C2-5: Kyger Creek Generator Characteristics (1999)

Net . Capacty | Dof

Capacity Prime Energy In-Service§

St e (MW) M over? Source? Date ClpERlny SELE G((al\w/le\r,\?:]i)on Utilization® A?ﬁﬁéed
| | | Fen. 1955 | Operaing |
.......................................................................................... Jun. 1955 :  Operating
__________________________________________________________________________________________ Sp.1955 | Operdting | 1710320 B9S% 3
.......................................................................................... Nov.1955 :  Operating  :  1582369: ~  81% 4
5 2170 ST { BIT | Dec. 1955 ' Operating 1,472,895! 77.4%: 5
Total | 1,086! . 7818534 82.2%

2 Prime mover categories. ST = steam turbine.

® Energy source categories: BIT = bituminous coal.

¢ Capecity utilization was calculated by dividing the unit’s actual net generation by the potential net generation if the unit ran at full
capacity al thetime (i.e., capacity * 24 hours * 365 days).

Source: U.S. Department of Energy, 2001a, 2001b.

In 1999, Kyger Creek had 312 employees and generated 7.8 million megawatt hours (MWh) of electricity. Estimated 1999
revenues for the Kyger Creek plant were approximately $168 million, based on the plant’s 1999 estimated electricity sales of
7.7 million MWh and the 1999 company-level electricity revenues of $21.74 per MWh. Kyger Creek’s 1999 production
expenses totaled $130 million, or 1.669 cents per KWh, for an operating income of $37 million.

f. W.C. Beckjord
The W.C. Beckjord Generating Station islocated 18 [z
miles upstream of Cincinnati, Ohio, and three miles * :
downstream of New Richmond, Ohio, at river mile452.9 | Information
(Cincinnati Gas & Electric Company, 1979). The
facility islocated within the Markland Pool. The Ohio
River is approximately 1,600 feet wide and 25 feet deep
near the facility. This section of the Ohio River is
sparsely populated and agriculture is the dominant form
of business.

v prants——|

CHegy —CHheragy 1S a-GomestC-energy Company - Whiin-hore—

Hhan- Q200 -emblovees  Cinerch-_owWD a OoONnrol mMoretfihapn |
a0, 9U0 CHIPOYEES Gy -OvY O O O O cli

13,500 MW of electric generating capacity and posted sales
of $8.4 hillion in 2000 (Hoover’'s Online, 2001b).

The W.C. Beckjord facility has six coal-fired units with a
combined capacity of 1,164 MW. Units1, 2, and 3
began operation in 1952, 1953, and 1954, respectively,
while Units 4,5, and 6 went on-line between 1958 and 1969. All six units use once-through cooling (Cincinnati Gas &
Electric Company, 1979). In addition, the plant operates four gas turbines of 53 MW each, which do not require cooling
water. (See Table C2-6 below.)
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Table C2-6: Beckjord Generator Characteristics (1999)

Capacity Prime Energy In-Service§ 5 NES Capacity e
UnitID a i Operating Status | Generation | | “."""° | Associated
(MW) M over Sour ce® Date : MWh) | Utilization L cwis
___________ Lo loo ST BT dn1952 :  Operaing i 667984 763% 1 ..
___________ 2 b do0i ST G..BIT 0 Oct1983 |  Operaing i GBLS4 TT8W 2 ..
3 ST BIT Nov. 1954 i Operating 866,07

Jul. 1958 Operating 1,162,699:
1,434,729:

___________ 6 i 4% ST i BIT | 1969 | ~ Operaing | 2366807  623% 6
L 53 GT | FO2 | Aprio72 | Operating 62,200 :
.G o 53 GT . FO2 | Apri1o72 i ~ Opewing ; Applictle
L I 53 GT | FO2 | dnler2 i Operating '

GT4 | 533 GT | FO2 | Jun. 1972 i Operating , i i

Total 1,376 L 7242067 60.1%:

2 Prime mover categories. ST = steam turbine; GT = gas turbine.

® Energy source categories: BIT = Bituminous Coal; FO2 = No. 2 Fuel Qil.

¢ Capecity utilization was calculated by dividing the unit’s actual net generation by the potential net generation if the unit ran at full
capacity al thetime (i.e., capacity * 24 hours * 365 days).

Source: U.S. Department of Energy, 20014, 2001b, 2001d.

In 1999, Beckjord had 238 employees and generated 7.2 million megawatt hours (MWh) of electricity. Estimated 1999
revenues for the Beckjord plant were approximately $473 million, based on the plant’s 1999 estimated electricity sales of 7.0
million MWh and the 1999 company-level electricity revenues of $67.62 per MWh. Beckjord's 1999 production expenses
totaled $139 million, or 1.925 cents per KWh, for an operating income of $334 million.

g. Miami Fort

The Miami Fort Generating Station is located 20 miles downstream of Cincinnati, Ohio, and Newport and Covington,
Kentucky, at river mile 490 (Cincinnati Gas & Electric Company, 1979). It sits on the lower third of the Markland Pool, less
than a mile upstream of where the Great Miami River enters the Ohio River. This section of the Ohio River is heavily
industrialized and receives discharge of chemical, industrial, and sewage waste. Near the facility, the Ohio River is
approximately 1,800 feet wide and 25 feet deep (Cincinnati Gas & Electric Company, 1979).

The Miami Fort Station operates four active coal-fired units with a combined capacity of 1,292 MW. Units 5 and 6 use once-
through cooling systems while Units 7 and 8 use recirculating cooling systems. Two additional coal-fired units, units 3 and 4,
were retired from service in 1982. Unit 5 is used only in times of high energy demand or when other units are not in function.
In addition to the coal units, Miami Fort has four gas turbines of 16.5 MW each, which do not require cooling water. Two
additional gas turbines were retired in 1996. (See Table C2-7 below.)
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Table C2-7: Miami Fort Generator Characteristics (1999)

Capacity Prime Energy In-Service§ 5 NES Capacity e
UnitID a i Operating Status | Generation | | “.""° | Associated
: (MW) M over Sour ce® Date : MWh) | Utilization L cwis
___________ 3 b 85 ST BIT i Dec1938 | Refired-Apr1982 ©
4 ST i BIT { Oct.1942 i Retired- Apr.1982 i

Mar. 1971 | Retired - Oct. 1996

LG4 o 17, GT | FO2 | Aug1971 |  Opealing | | Applicaple
LG5 o 17: GT i FO2 | Seplorl i Operating '

GT6 | 17 6T { FO2 | Oct 1971 i Operating , i i

Totald | 1,358! P 8251,311! 69.3%!

2 Prime mover categories. ST = steam turbine; GT = gas turbine.

® Energy source categories: BIT = Bituminous Coal; FO2 = No. 2 Fuel Qil.

¢ Capecity utilization was calculated by dividing the unit’s actual net generation by the potential net generation if the unit ran at full
capacity al thetime (i.e., capacity * 24 hours * 365 days).

4 Total only includes units that are operating.

Source: U.S. Department of Energy, 20014, 2001b, 2001d.

In 1999, Miami Fort had 261 employees and generated 8.3 million megawatt hours (MWh) of electricity. Estimated 1999
revenues for the Miami Fort plant were approximately $541 million, based on the plant’s 1999 estimated electricity sales of
8.0 million MWh and the 1999 company-level electricity revenues of $67.62 per MWh. Miami Fort’s 1999 production
expenses totaled $138 million, or 1.670 cents per KWh, for an operating income of $403 million.

h. Tanners Creek

The Tanners Creek Plant islocated near the town of Lawrenceburg, Indiana, approximately 494 miles downstream from
Pittsburgh, Pennsylvania (Energy Impact Associates Inc., 1978a; Balletto & Zaabel, 1978b). Tanners Creek islocated in the
Markland Pool of the Ohio River, formed by the structures of the Meldahl Lock and Dam upstream and the Markland Lock
and Dam downstream.

Tanners Creek has four coal-fire unitswith a total capacity of 1,100 MW. Units 1,2, and 3 began operation in 1951, 1952,
and 1954 respectively. Unit 4 started operation in 1964. The facility uses once-through cooling, drawing approximately
1,066 MGD from the Ohio River. (See Table C2-8 below.)
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Table C2-8: Tanners Creek Generator Characteristics (1999)

Unit ID Loz P Sy In-Serviceé Operating Status Gen':re;tion Cageiy Asler?cioerted
(MW) M over? Sour ce® Date (MWh) Utilization':; cwis
___________ 1 .18 ST . BT | Mal951 i  Opeding | 841025  630% UL
___________ 2 158 ST BIT | Otlo62 . Opeding | B74831 G55 U2
___________ 3 .25 ST BIT | Delosa Opealing | 1009431 535% U3
4 fosT ¢ BIT i oJul.1964 | Operating | 3,179,553 P U4
Total | 1,100: L 5,004,840

2 Prime mover categories. ST = steam turbine.

® Energy source categories: BIT = bituminous coal.

¢ Capecity utilization was calculated by dividing the unit’s actual net generation by the potential net generation if the unit ran at full
capacity al thetime (i.e., capacity * 24 hours * 365 days).

Source: U.S. Department of Energy, 2001a, 2001b.

In 1996, Tanners Creek had 204 employees.* It generated 5.9 million megawatt hours (MWh) of electricity in 1999.
Estimated 1999 revenues for the Tanners Creek plant were $340 million, based on the plant’s 1999 estimated electricity sales
of 5.6 million MWh and the 1999 company-level electricity revenues of $61.09 per MWh. Tanners Creek’s 1999 production
expenses totaled $109 million, or 1.841 cents per KWh, for an operating income of $232 million.

i. Clifty Creek

The Clifty Creek Station islocated near the town of Madison, Indiana at RM 560 (Balletto and Zabel, 1978a; Energy Impact
Associates, 1978a; EA Science and Technology, 1987). Clifty Creek resides within the McAlpine Pool on the Ohio River,
formed by the boundaries of the Markland Lock and Dam upstream, and the McAlpine Lock and Dam approximately 47 miles
downstream. This coal-fired facility has six generating units with a combined generating capacity of 1,304 MW (217.3 MW
each). Units 1 through 5 were completed in 1955, and unit 6 was completed in 1956.

All six units use once-though cooling. (See Table C2-9 below.)

Table €2-9: Clifty Creek Generator Characteristics (1999)

Unit ID Gl AL Energy In-Serviceé Operating Status Gen'(\elre;ﬂon CEEENRY AStIa(I)DciOaerd
. (MW) | Mover*  Source’ | Date | perating - TMwhy | Utilization® | TR
1 2178 ST | BIT | Feb.1955 ! Operating j 1,364,612; 71.7%;
2 ............... 217 ........ e ....... S May1955 .......... 65&&.{55 .......... ......... Léié;ééé;' ........................ ........... e
; ............... 217 ........ e ....... o ..... ; iji'."i'éééwér .......... 65&.&{66 .......... ......... Lééé:ééé;’ .............. .7..1...1.1.%3 ........... P
........... 4217STB|TOCt19550paatmg1473476774%4
........... 5217STB|TNOV19550peramg1497589787%5
........... 6217STBITMar19560peraI|ng1519257798%6
Total | 1,304 i 8,531,868 74.7%:

# Prime mover categories: ST = steam turbine.

® Energy source categories: BIT = Bituminous Coal.

¢ Capacity utilization was calculated by dividing the unit’s actual net generation by the potential net generation if the unit ran at full
capacity all thetime (i.e., capacity * 24 hours* 365 days).

Source: U.S. Department of Energy, 2001a, 2001b.

In 1999, Clifty Creek had 390 employees and generated 8.5 million megawatt hours (MWh) of electricity. Estimated 1999
revenues for the Clifty Creek plant were approximately $167 million, based on the plant’s 1999 estimated electricity sales of

4 Employment data for thisfacility are not available after 1996.
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8.5 million MWh and the 1999 company-level electricity revenues of $19.73 per MWh. Clifty Creek’s 1999 production
expenses totaled $146 million, or 1.708 cents per KWh, for an operating income of $22 million.

J- Summary of Facility Economic Characteristics
Table C2-10 below summarizes the important economic characteristics of the nine Ohio River power plants.

Table €2-10: Summary of Ohio River Power Plants (1999)
{ W.H.Sammis | Cardina K ammer i PhillipSporn | Kyger Creek

2828 3947 3938 2876

NERC Region ECAR ECAR ECAR

Total Capacity (MW) 713 1,106 1,086

Primary Fuel

Total Capacity (MW)

Primary Fuel

Number of Employees

Net Generation (million MWh)

Total Production Expense (million)

Production Expense (¢/KWh)

Estimated Operating Income (million)

Notes: NERC = North American Electric Reliability Council
ECAR = East Central Area Reliability Coordination Agreement
Dollars are in $2001.
2 1996 data.

Source: U.S. Department of Energy, 2001b, 2001e.
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Figure C2-1 below presents the electricity generation history of the nine Ohio River power plants between 1970 and 2000.

Figure C2-1: Net Electricity Generation 1970 - 2000 (in MWh)
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Source: U.S. Department of Energy, 2001d.

C2-2 CWIS CONFIGURATION AND WATER WITHDRAWAL

This section describes clean water intake structure technologies at power generating facilities on the Ohio River. In al, there
are 29 facilities. EPA has performed a detailed analysis of nine of these facilities, as described in the subsequent sections. At
the end of each section below, additional facilities for which data was collected, but not studied in detail, isincluded in table
format.

a. W.H. Sammis

Sammis has one intake structure serving the entire facility. The facility utilizes once-through cooling with a maximum intake
flow of 60 m¥/sec (2,104 cfs) (Environmental Science and Engineering, 1991). Water is drawn through a submerged intake
(with atrash rack) under a highway and into a forebay, from which each generating unit withdraws its cooling water. Vertica
traveling screens provide the next level of screening, including a high pressure spray and a trash sluice which emptiesinto the
discharge channel. The screens for units 1-4 rotate and undergo the cleaning process each 30 minutes, and the screens for
units 5-7 rotate continuously when the intake isin use. The maximum intake velocity for the plant is 5.11 ft/s (Geo-Marine
Inc., 1978). Thetotal design intake flow for W.H. Sammisis 1,803 MGD.

b. Cardinal

Cardinal has five intake structures: 4 supplying units 1 and 2 (2 each) and one for unit 3. For units 1 and 2, the intakes are
situated along the shoreline of the forebay (307’ x 200) and are perpendicular to the flow of the mainstem. Each section
contains three intake gates, three trash racks, three traveling screens, and one circulating water pump. Cooling water first
passes through a trash rack, which is cleaned by a mechanical rake. Vertical traveling screens provide the next level of
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screening, including a high pressure spray and a trash suice which emptiesinto the discharge channel. The screens rotate and
undergo the cleaning process each 8 hours, except in conditions of screen blockage when the screen will initiate the cleaning
process automatically. Typical intake velocities are approximately 0.74 ft/s through the trash racks and 1.28 ft/s through the
intake screens (American Electric Power Service Corporation, 1981). The total design intake flow for Cardinal is 1,161
MGD.

Based on the information provided, it can be deduced that unit 3 is arecirculating system with a cooling tower. It was also

assumed that the passive intake in use at Cardinal isinstalled at the intake for unit 3. Unit 3 islocated several thousand feet
downriver from units 1 and 2 and operates independently of the other units (American Electric Power Service Corporation,

1981).

c. Kammer

Kammer Plant has one intake structure for each of itsthree generating units. The three intakes are located in a 150 foot deep
forebay that reaches approximately 200 feet into the shoreline and openly joins the mainstem of the Ohio River. The intakes
are situated along the shoreline of the forebay and are perpendicular to the flow of the mainstem (Balletto and Brown, 19804).
Thetotal design intake flow for Kammer is 1,068 MGD.

The screen house containing the intakes is divided into 3 sections (one for each intake structure), with each section supplying
cooling water for an individual generating unit. Each section contains three intake gates, three trash racks, three traveling
screens, and two circulating water pumps. Cooling water first passes through atrash rack, which is cleaned by a mechanical
rake. Vertical traveling screens provide the next level of screening, including a high pressure spray and a trash sluice which
emptiesinto the discharge channel. The screens rotate and undergo the cleaning process each 8 hours, except in conditions of
screen blockage when the screen will initiate the cleaning process automatically (Balletto and Brown, 1980a).

d. Phillip Sporn

The Phillip Sporn Plant employs three once-through cooling systems with five separate intake structures (U.S. EPA, 2001c).
Units 1-4 contain one turbine condenser each, and have an average intake velocity of 1.81 feet per second. Unit 5 contains
two turbine condensers, and has an average intake velocity of 2.17 feet per second. Each intake structure employs trash racks
and intake screens.  Thetotal design intake flow for Philip Spornis 1,038 MGD.

e. Kyger Creek

Kyger Creek has one intake structure for each of its five generating units with each section supplying cooling water for an
individual generating unit. The five intake structures are located in aforebay that reaches approximately 190 feet into the
shoreline and openly joins the mainstem of the Ohio River. The intakes are situated along the shoreline of the forebay and is
perpendicular to the flow of the mainstem. (Brown and VanHassel, 1981) The total design intake flow for Kyger Creek is
1,166 MGD.

The screen house containing the intakes is divided into 5 sections (one for each intake structure). Each intake structureis
comprised of three intake gates, three trash racks, three traveling screens, and two circulating water pumps. Cooling water
first passes through atrash rack, which is cleaned by a mechanical rake. Vertical traveling screens provide the next level of
screening, including a high pressure spray and a trash sluice which emptiesinto the discharge channel. The screens rotate and
undergo the cleaning process each 8 hours, except in conditions of screen blockage when the screen will initiate the cleaning
process automatically. The intake velocity at the Kyger Creek intake structure was measured in 1979. Intake velocities at the
face of the intake ranged from 0.27 ft/sto 1.60 ft/s at depths of up to 5 meters (Brown and VanHassel, 1981).

f. W.C. Beckjord

The Beckjord Station employs three cooling water intake structures. For each structure, water first passes through atrash
rack, which is periodically cleaned by hand. Vertical traveling screens provide the next level of screening, including a high
pressure spray and atrash sluice which empties into the discharge channel. In addition, the facility periodically performs
system cleaning by chlorination (Cincinnati Gas and Electric Company, 1979). Intake velocities vary from 1.48 to 3.13 fps.
Thetotal design intake flow for W.C. Beckjord is 739 MGD.

g. Miami Fort

Cooling water is taken into the Miami Fort plant via one intake structure (a submerged intake tunnel), which emptiesinto a
forebay prior to entering the intake structures. The average intake velocity through the tunnel is 2.73 ft/s. For units 3 through
6 (once through cooling), water enters the forebay and passes through a trash rack, which is periodically cleaned by hand.
Vertical traveling screens provide the next level of screening, including a high pressure spray and a trash sluice which empties
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into the discharge channel. Units 7 and 8 are recirculating systems, but take in cooling water via the same intake forebay and
screen house. In addition, the facility periodically performs system cleaning by chlorination (Cincinnati Gas and Electric
Company, 1979). Thetotal design intake flow for Miami Fort is 252 MGD.

h. Tanners Creek

Tanners Creek is supplied by four cooling water intake structures contained in two separate screen houses. The intake screen
house servicing units 3 and 4 is located upstream of the screen house servicing units 1 and 2. Water entering the facility must
first pass through trash racks with vertical bars spaced 2.75 inches apart that trap coarse debris. Trash rack debrisis removed
by a mechanical rake. After thiswater passes through the traveling screens which have 3.8 inch mesh stedl openings. Under
normal operations the traveling screens are moved vertically every 8 hours, and the screens are sprayed continuously for one
hour. Debrisiswashed into atrash trough that empties into the discharge channel (Energy Impact Associates, 1978a). The
total design intake flow for Tanners Creek is 1,065 MGD.

The intake velocity at the trash racks of Tanners Creek reached 1.4 ft/s at depths of up to 33 metersfor units 1, 2 and 3, and
3.4 ft/s at adepth of 4.5 metersfor unit 4. Additionally, the facility periodically performs system cleaning by chlorination
(Energy Impact Associates, 19784).

i. Clifty Creek

Clifty Creek has atotal of six intake structures, all located within asingle screen house. The screen houseisdivided into 5
sections (one for each intake structure). Cooling water first passes through a trash rack, which is cleaned by a mechanical
rake. Vertical traveling screens provide the next level of screening, including a high pressure spray and a trash sluice which
emptiesinto the discharge channel. The screens rotate and undergo the cleaning process each 8 hours, except in conditions of
screen blockage when the screen will initiate the cleaning process automatically. The intake velocity at the trash racks of
Clifty Creek reached 1.69 ft/s at depths of up to 3 meters (Balletto and Zabel, 1978a). The total design intake flow for Clifty
Creek is 2,034 MGD.

The configuration of the forebay and the flow of the river has given rise to some deposition of sediments in the mouth of the
forebay. A mud bar has developed and is visible under normal flow conditions. Effortsto dredge the bar were halted, due to
the recurring expense and likely minimal effect on improving 1& E rates (Balletto and Zabel, 1978a).

j- Facilities not studied in detail

The following facilities were not analyzed as thoroughly as the above case study facilities. These 20 facilities were used to
determine damage assessments and to assess potential benefits from the proposed rule. As noted, some facilities received
short technical surveys and therefore do not have “true” values for design intake flow. These flows were estimated based on
other data. Facilities with combination cooling systems also list the intake flow if the facility were entirely once through
(equivalent once through flow).
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Table €2-11: CWIS Configuration and Water Withdrawal of Ohlo River Facilities Not Studied in Detail

i Design Intake Flow (GPD)

Facility Name CWS Type (Equivalent Once Current.
Technologies
: Through Flow)
Beaver Valley Re(:| reulating 1,361,376,000° tIntake Screen
Rockport : ReC| rculating 216,382,885% Passive Intake Structure
Ghent Recirculating 186,958,757 EVerticaI Single Entry/Exit Screen
: :Fish Conveyance
Bruce Mansfield ' Data may be considered confidential
Pleasants Data may be considered confidential
IM Gavin Recn rculating 60,330,706° ;Trash Racks
:Intake Screen
Shawnee Oncethrough . 1,506,995,051% i ntake Screen
Joppa Stream iOnce-through 743,040,000 iFixed Screen
iVertical Single Entry/Exit Screen
;Fish Conveyance
Warrick Oncethrough 654,329,886% Intake Screen
:Passive Intake
FB Culley Oncethrough 576,358,838% Intake Screen
Passive Intake Structure
Cane Run Oncethrough 524,719,3322 Intake Screen
: : :Fish Handling and/or Return
R Gallagher Data may be considered confidential
Coleman iOnce-through 366,421,129 Intake Screen
Richard H Gorsuch Oncethrough 362,199,846% Elntake Screen
Pam ve Intake
RE Burger Oncethrough 335,944,829° {Intake Screen
Elmer Smith :Oncethrough 272,100,000 ETrash Racks
: : :Vertical Single Entry/Exit Screen
Willow Island ' Data may be considered confidential
JM Stuart Comb| nation 990,000,000 ‘Trash Racks
. (1,178,100,000) Vertical Single Entry/Exit Screen
Mill Creek Comb| nation 286,000,000 iVertical Single Entry/Exit Screen
(457,000,000) iCombined Fish/Debris Trough
;Fish Conveyance
WH Zimmer ECombi nation 73,548,949° EPa&ive Intake Structure
: (Indeterminate)

2 Facility submitted ashort technical questionnaire. Design intake flow estimated based on the number of operating days and the average

daily intake.
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