Middletown Coke Company
HRSG Maintenance BACT Analysis
Addition of HRSGs

Estimating reagent utilization to remove S02 from flue gas which would otherwise be vented

# Days of venting 10 days
# HRSGs 5
S02in flue gas 498.3 Ib/hr
7.8 Ibmol/hr
Stoich. CaO needed 7.8 ibmokhr
Reagent Stoich. Ratio 1.1
Ca0 required 8.6 ibmolhr
479.6 Ib/hr
Reagent purity 90%
Reagent required 532.9 Ib/hr
64.0 tons
319.8 tons

per HRSG

per HRSG
per HRSG
per HRSG

per HRSG
per HRSG

per HRSG
per HRSG

Ca0 + 302 +1/2 02 + 2 H20 --> CaS04.2H20

Estimating solid waste produced by removing additional SO2 during HRSG maintenance

S02 removal efficiency 92%
Gypsum produced 7.2 Ibmolthr
1232.1 Ib/hr
Unreacted CaCQ in byproduct 1.6 Ibmol/hr
87.2 Ib/hr
Reagent impurities in byproduct - 53.3 Ib/hr
Total solid waste 1372.6 Ib/hr
164.7 tons

823.6 tons

per HRSG
per HRSG
per HRSG
per HRSG
per HRSG
per HRSG



Middletown Coke Company
Spray Dryer/Baghouse Maintenance BACT Analysis
Redundant Spray Dryer/Baghouse System

Estimating reagent utilization to remove S02 from flue gas which would otherwise be vented

# Days of venting 5 days
802 in flue gas 2491.7 tb/hr
38.9 ibmol/hr .

Stoich. Ca0 needed 38.8 lemol/hr CaQ + 802 + 1/2 02 + 2 H20 —> CaS04.2H20
Reagent Stoich. Ratio 1.4
CaO required 42.8 Ibmob/hr

2398.2 In/hr
Reagent purity : 90%
Reagent required 2664.7 Ib/hr

159.9 tons

Estimating solid waste produced by removing additional SO2 during SD/BH maintenance

S0O2 removal efficiency 92%
Gypsum produced 35.8 lbmol/hr
6160.6 Ib/hr per HRSG
Unreacted CaQ in byproduct 7.8 Ibmolhr per HRSG
438.0 Ib/hr per HRSG
Reagent impurities in byproduct 266.5 Ib/hr per HRSG
Total solid waste 6863.2 Ib/hr per HRSG
411.8 tons per HRSG

Estimating electricity requirement

Primary SD/BH System

Fan pawer requirement 4000 HP
Fan motor efficiency 85%
Elecfricity consumed 3510.6 kw

Estimating water requirement for the redundant SD/BH system

Total mass flow rate into SD 1,268,868 Ib/hr

Flue gas composition

co2 10.1% by weight
H20 7.3% by weight
S02 0.2% by weight
N2 72.9% by weight
02 9.6% by weight
Flue gas inlet temperature 4000 F

Flue gas exit temperature 2500 F

Specific heats

coz 0.24 Btufib-degF (from 250F to 400F)
H20 0.47 Btufib-degF (from 250F to 400F}
802 (.15 Btuflb-degF (from 250F to 400F})
N2 0.25 Btu/lb-degF (from 250F to 400F}
Q2 0.23 Btu/lb-degF (from 250F to 400F})
Sp. Heat of water vapor 0.47 Btu/lb-degF (from 212F to 250F)
Sp. Heat of liquid water 1.00 Btu/lb-degF

Heat of vaporization of water 970.3 F Btu/lb

Average sp. heat of flue gas 0.26 Btu/lb-degF (from 250F to 400F)
Enthalpy required

To cocl flue gas from 400F to 250F 48,74 MMBtw/hr
To heat water from 68F to 212F 144 Btuflb

To vaporize water at 212F 970.3 Btu/lb

To heat water vapor from 212F to 250F 17.9 Btu/lb
Total enthalpy required to heat water from 68F to 250F 1132.2 Btu/lb

Water required
Total cooling water required 43,933 Ib/hr

Total cooling water required 87.8 gpm
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Table 5.6.B. xis format Electric Power Monthiy
Table 5.6.B. Average Retail Price of Electricity to Ultimate Customers by End-Use Sector, by State, Year-

to-Date through February 2009 and 2008
(Cents per kilowatthour)

Census Division Residential Commercial!  Industriail Transportation[1] All Sectors
and State 2009 2008 2009 2008 2009 2008 2009 2008 2009 2008

New England 17.95 16.54 16.38 14.64 12.34 1263 9.65 9.89 1611 15.03
Connecticut 1968 1829 162 155 1423 1401  13.09 1413 1744 1648
Maine 1603 1536 1413 1314 1228 12 - —~ 1447 1371
Massachusetts 18.06 1655 1811 1487 118 1285 7.84 7.85 16.17 15.18
New Hampshire 16.37 14.81 1508 1343 1437 1264 - — 1554 13.88
Rhode Island 17.39 1528 1497 1343 1387 1274 - - 158 1441
Vermont 1459 14.06 1251 1212 957 896 - - 1266 12.06
Middle Atlantic 142 138 1312 12586 8861 B35 1278 11.24 128 1236
New Jersey 15.9 1424 1408 1332 11.73 1.4 NM 1344 1456 13.44
New York 1743 17.52 15 15.01 1135 11.07 1392 1217 1554 1544
Pennsylvania 1092 1062 933 907 7.18 692 72 745 943 904
East North Central 1027 944 891 833 671 604 8.65 5.54 8.82 8
lllinois 1107 ¢78 852 797 781 722 8.45 617 9.3 845
Indiana 877 795 819 721 588 519 9.59 9.19 7.54 661
gichigan 11.07 1032 93 896 704 653 1081 1147 035 8868
& 95 906 921 881 592 985 934 857 79
YVisconsin 1211 108%¢ 966 866 677 6.08 - - 963 853
West North Central 811 7.55 6.79 64 543 4.87 5.75 6.13 7 644
lowa 904 843 688 645 496 423 - —- 695 623
Kansas 87 787 7182 66 605 5.1 - —- 786 661
Minnesota 966 91 757 739 607 576 764 8.52 7.92 7.46
Missouri 714 666 591 565 489 431 429 427 634 585
Nebraska 72 658 67 605 506 451 - - 645 584
North Dakota 672 677 635 657 548 531 - - 63 8633
South Dakota 768 748 667 651 658 514 - - 697 872
South Atlantic 1095 978 981 876 672 578 1053 1031 986 8.68
Delaware 1322 1258 1197 1123 996 97 - —- 121 1144
District of Columbia 12.82 1069 13.85 1315 1097 10.86 124 1224 1355 12.61
Florida . 1252 1107 1117 973 96 7.77 10.56 9.71 1175 10.23
Georgia 955 879 912 856 628 583 6.64 636 871 8
Maryland 1457 1285 1236 1171 10689 10090 1172 1197 13.32 1213
North Carolina 966 901 793 7.28 573 523 6.71 781 843 7.7
South Carolina 995 018 867 794 573 491 - - 828 733
Virginia 1009 836 826 651 7.07 527 8.33 695 897 716
West Virginia 751 B59 658 582 489 404 7.64 753 643 545
East South Central 939 816 943 818 599 495 1224 855 824 6.94
Alabama 10.34 92 1032 904 621 526 - - 893 784
Kentucky 8.14 7.16 76 669 491 42 - - 657 564
Mississippi 973 905 982 921 696 575 - - 89 797
Tennessee 944 774 986 812 699 533 1224 8.55 893 7.12
West South Central 114 1029 967 919 7.23 7.1 9.81 875 968 8.99
Arkansas 912 821 788 688 612 519 - - 79 683
Louisiana 897 866 913 887 654 644 1117 1105 822 794

htp://www.eia.doe.gov/cneaf/electricity/epm/table5_6_b.html 6/5/2009
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Qklahoma
Texas
Mountain
Arizona
Colorado
ldaho
Montana
Nevada
New Mexico
Utah
Wyoming
Pacific Contiguous
California
Oregon
Washington

Pacific Noncontiguous

Alaska
Hawaii
U.S. Total

[1] See Technical notes for additional information on the Commercial, [ndustrial, and Transportation sectors,

8.47
12.88
9.29
9.65
9.36
7.13
8.48
12.35
9.75
8.04
7.88
11.58
147
8.5
7.66
21.02
17.09
2473
11.12

7.74
11.48
8.83
8.92
9.1
6.39
8.55
12.05
9
7.78
7.42
11.35
14.19
8.48
7.5
22,66
1519
29.21
10.26

731
10.32
7.84
8.48
721
6.01
8.14
10.28
§.42
6.4
6.89
10.69
121
8.28
7.11
18.23
14.16
22.39
10.09

7.04
9.85
7.62
8.08
7.48
517
8.18
10.27
7.91
6.17
6.27
10.01
11.23
7.89
6.75
19.54
12.23
26.63
9.43

5.33
7.92
6.63
5.97
5.86
427
5.44
7.06
5.94
4.29
4.52
7.44
9.28
4.73
524
16.76
12.3
18.49
6.94

8.17
7.98
5.51
5.98
5.71
3.64
6.69
7.61
5.98
419
4.1
7.43
9.34
4.68
526

- 20.39
14.27
22.81
6.38

9.65
7.66

11.23

8.59
7.32

10.04

73
10.68
7.7
8.65
7.68
6.06
7.26
9.68
8.16
6.24
5.82
10.42
12.54
7.63
6.98
18.77
14.94
2171
9.78

6.82
9.04
7.45
8.08
7.67
53
7.25
9.83
7.71
6.02
5.38
10.05
11.98
7.46
6.76
20.84
13.74
26.056
8.99

Notes: See Glossary for definitions. Values for 2007 are final. Values for 2008 and 2009 are preliminary estimates based on
a cutoff model sample. See Technical Notes for a discussion of the sample design for the Form EIA-826. Utilities and energy
service providers may classify commerciat and indusirial customers based on either NAICS codes or demands or usage
falting within specified limits by rate schedule. Changes from year to year in consumer counts, sales and revenues,
particularly involving the commercial and industrial consumer seclors, may result from respondent implementation of changes
in the definitions of consumers, and reclassifications. Retail sales and net generation may not correspond exactly for a
particular month for a variety of reasons {j.e., sales data may inciude imported electricity). Net generation is for the calendar
month while retail sales and associated revenue accumulate from bills collected for periods of time (28 to 35 days) that vary
dependent upon customer class and cansumption accurring in and outside the calendar month. Totals may not equal sum of
components because of independent rounding.

Source; Energy Information Administration, Form EIA-828, "Manthly Electric Sales and Revenue Repert with State

Distributions Report."
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More Tables on the Average Retail Price of Electricity
Table ES. Summary Statistics for the United States
Table 5.3. Average Retail Price of Electricity to Ultimate Customers: Total by End-Use Sector

Table 5.6.A. Average Retail Price of Electricity to Uitimate Customers by End-Use Sector, by State

Table ES1.A. Total Electric Power Industry Summary Statistics,

Table ES1.B. Total Electric Power Industry Summary Statistics,Year-to-Date
Average Price by State by Provider (EIA-861)

Current and Historical Monthly Retail Sales, Revenues and Average Revenue per Kilowatthour by
State and by Sector (Form EIA-826)

Form ElA-861 Database

Table 7.4. Average Retail Price of Electricity to Ultimate Customers by End-Use Sector

"Electric Sales, Revenue and Average Price”

see also:

Electric Power Monthly
Electric Power Annual
annual electricity statistics back to 1949
projected electricity capacity to 2030

international electricity statistics

Formats
html pdf xls
html xls
html xls
htmi xls
html s

xis

xls

DBF
html pdf xis
htmi
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(Data in thousandnless otherwise noted)

Domestic Production and Use: In 2008, 19.8 million tons (21.8 million short tons) of quicklime and hydrate was
produced (excluding commercial hydrators) at a value of about $1.8 billion. At yearend, there were 32 companies
producing lime, which included 22 companies with commercial sales and 10 companies that produced lime strictiy for
internal use (for example, sugar companies). These companies had 81 primary lime plants (plants operating fime
kilns) in 30 States and Puerto Rico. The 4 leading U.S. lime companies produced quicklime or hydrate in 24 States
from 36 lime plants and 12 separate hydrating plants. Combined, these plants accounted for about 70% of U.S. lime
production. Principal producing States, each with production of more than 1 million tons, were Alabama, Kentucky,
Missouri, Nevada, Ohio, Pennsylvania, and Texas. Major markets for lime were, in descending order of consumption,
steelmaking, flue gas desulfurization (fgd), construction, water treatment, mining, precipitated calcium carbonate, and
pulp and paper.

Salient Statistics—United States: 2004 2005 2006 2007 2008° ’%ng]
Production’ 20,000 20,000 21,000 20,200 19,800
Imports for consumption 232 310 298 375 325
Exports 100 133 116 144 175
Consumption, apparent 20,100 20,200 21,200 20,400 20,000
Quicklime average value, dollars per ton at plant 64.80 72.10 78.10 84.60 89.20 9 b2
Hydrate averags value, dollars per ton at piant 89.80 91.10 98.30 102.40 106.30
Stocks, yearend NA NA NA NA NA
Employment, mine and plant, number 5,350 5,300 5,300 5,300 5,400
Net import reliance® as a percentage of

apparent consumption 1 1 1 1 1

Recycling: Large quantities of lime are regenerated by paper mills. Some municipal water-treatment plants
regenerate lime from softening sludge. Quicklime is regenerated from waste hydrated lime in the carbide industry.
Data for these sources were not included as production in order to avoid duplication.

Import Sources {2004-07): Canada, 80%; Mexico, 19%; and other, 1%.

Tariff: Item Number Normal Tracle Relations
12-31-08

Calcined dolomite 2518.20.0000 3% ad. val.

Quicklime 2522.10.0000 Free.

Slaked lime 2522.20.0000 Free.

Hydraulic lime 2522 .30.0000 Free.

Depletion Allowance: Limestone produced and used for lime production, 14% (Domestic and foreign).

Government Stockpile: None.

Events, Trends. and Issues: In 2008, ime sales were steady through most of the year, but suffered a downturn

when the economy slowed in the second half of the year and especially when steel production decreased in the fourth
quarter. Prices continued to increasewith quicklime prices increasing about $5 per mefric tonjand hydrate prices <~
increasing about $4 per ton. These price increases do not include the fuel surcharges applied by many of the

companies. In some cases, these surcharges were calculated based on the price per barrel of crude oil. With the

dramatic decrease in oil prices, these surcharges would have been reduced or eliminated in the latter part of the year.

Evidence of future price increases was indicated by one major lime supplier announcing across-the-board price
increases of $30 per short tan (where contracts allowed) effective January 1, 2009.

In February, Carmeuse North America (Pittsburgh, PA) and Oglebay Norton Co. (Cleveland, OH) finalized the
agreement under which Carmeuse acquired Oglebay Norton. The new combined company was renamed Carmeuse
Lime and Stone. The acquisition will allow Carmeuse to expand into the fimestone reagent fgd market, and to
diversify into filler materiats and industrial sands.*

Prepared by M. Michael Miller {(703) 648-7716, mmilleri@usgs.gov, fax: (703) 648-7757]




Heat Exchanges and Tanks 3706 2000

Process Machinery 4394 2000
Pipe, valves and fittings 5459 2000
Process Instruments 368.5 2000
Pumps and Compressions 665.3 2000
Electrical equipment 339.4 2000
Structural supports 408.7 2000
Construction Labor 2992 2000
Buildings 385.6 2000
Engineering Supervision 340.6 2000
2001
CE INDEX 394.3 2001
Equipment 437.3 2001
Heat Exchanges and Tanks 363.9 2001
Process Machinery 4395 2001
Pipe, valves and fittings 548.1 2001
Process Instruments 3629 2001
Pumps and Compressions 633.2 2001
Electrical equipment 341.2 2001
Structural supports 413.9 2001
Construction Labor 302.3 2001
Buildings 385.6 2001
Engineering Supervision 3415 2001
2002
CE INDEX 3956 2002
Equipment 437.5 2002
Heat Exchanges and Tanks 356.9 2002
Process Machinery 4442 2002
Pipe, valves and fittings 555.8 2002
Process Instruments 363.5 2002
Pumps and Compressions 699.2 2002
Electrical equipment 341.4 2002
Structural supports 4154 2002
Construction Labor 305.8 2002
Buildings 390.4 2002
Engineering Supervision , 345.3 2002
CE INDEX -ﬂ 402 2003 : _ Ak
7 Equipment Ad51___ 200 &«— Noks 5,6 &7 on dhe Addibional
Heat Exchanges and Tanks 363.6 2003 HNLE, U?y fHon.
Process Machinery 450.3 2003 . e
Pipe, valves and fittings : 570.7 2003
Process instruments 363.4 2003
Pumps and Compressions 705.4 2003
Electrical equipment 3416 2003
Structural supports 428.6 2003
Construction Labor ' - 3093 2003
Buildings 400.6 2003
Engineering Supervision 347.3 2003
2004
CE INDEX 444,237 2004
Equipment 508.111 2004

Heat Exchanges and Tanks 464 826 2004



12/2/2008 December Buildings 503.7
12/2/2008 December Engineering Supervision 3499
2009
1/2/2009 January CE INDEX 539.6
1/2f2009 January  Equipment 642.4
1/2/2009 January  Heat Exchanges and Tanks 603.4
1/2/2009 January  Process Machinery 620
1/2/2009 January  Pipe, valves and fittings 781.8
1/2/2009 January  Process Instruments 389.8
1/2/2009 January  Pumps and Compressions 902.1
1/2/2009 January  Electrical equipment 457 .9
1/2/2009 January  Structural supports 671.5
1/2/2009 January  Construction Labor 324.5
1/2/2009 January  Buildings 500
1/2/2009 January  Engineering Supervision 350.3
gbruary CE INDEX 532.3
{ 2/2/2009 February Equipment 631.9 > &—

2/2/2009 February Heat Exchanges and Tanks 587
2/2/2009 February Process Machinery 615.2
2/2/2009 February Pipe, valves and fittings 7706
21212009 February Process Instruments 3846
2/2/2009 February Pumps and Compressions 897
212/2009 February Electrical equipment 458.7
2/2/2009 February Structural supports 660.9
2/2/2009 February Construction Labor 323.7
2/2/2009 February Buildings 495.5
2/2/2009 February Engineering Supervision 349.8
3212009 March CE INDEX 0
3/2/2009 March Equipment 0
3/2/2009 March Heat Exchanges and Tanks 0
3/2/2009 March Process Machinery 0
3/2/2009 March Pipe, valves and fittings 0
3/2/2009 March Process Instruments 0
3/2/2009 March Pumps and Compressions 0
3/2/2009 March Electrical equipment 0
3/2/2009 March Structural supports 0
3/2/2009 March Construction Labor Q
3/2/2009 March Buildings 0
3/2/2009 March Engineering Supervision 0
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