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GENERAL ALGEBRAIC MODELING SYSTEM

Agenda

Greenmont Energy Consulting Models

e Greenmont Energy Model (GEM™)
e Greenmont Transportation Model (GTM™)

Case Study

e Modeling the Impact of Monongahela River Lock
Closures on Utility Steam Coal Transportation and
Sourcing in the Ohio River Basin



GENERAL ALGEBRAIC MODELING SYSTEM

Areas of GEM " Application

Modeling Future Market Interplay Infrastructure Disruptions Analysis |

& Predicting the Balanced Market

Settling Points (Volume & Price) Caused by Nature (e.g. Hurricanes) |
Coal, Electricity, Allowances | Caused by Man (National Security) |
Proposed Environmental Caused by Time & Decay (USACE) |

Legislation/Regulations Analysis

Impact of New Emis. Limits |

Mergers & Acquisitions Support |
Supply/Demand Balances & Prices | Market Power Analyses |
Optimized Future New Capacity Valuations |

by Type & Location

Elec. Generation |

Advising & Assisting Industrials in

Coal Mining | Coal Procurement Implementation
Licensing the Greenmont Energy Expert Witness Testimony in
Model (GEM) Lawsuits & Arbitrations
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GENERAL ALGEBRAIC MODELING SYSTEM

GEM™ at a Glance

* Fully integrated (all pieces interacting simultaneously; market forces balance to equilibrium in
one calculation pass-not solving separate modules to feed others)

* Solves at the coal unit level (dispatch, coal choice & cleanup choice optimized)

* Includes all EGU (US & Canada), 124 generation areas & 104 coal types

e Written in the GAMS language, uses CPLEX solver

* Dynamic transportation network (GTM sub-model)

* Flexible assumption input

e Over 200 output report in GDX format for seamless interaction with Excel & Access etc.
» All types of clean-up equipment optimized by unit

e All environmental regulations & RPS

* Various types of new generation capacity (optimized by type, size & location)

* Emission allowance banking & trading both national & regional (prices optimized)
* New generation & cleanup equipment learning curves

* New mine capacity building (optimized)

e Load curves

* Transmission network (optimized wheeling)
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GENERAL ALGEBRAIC MODELING SYSTEM

The GTM™ Transportation Network
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,National Transportation Atlas J 73
Databases (NTAD) 2005

of the U.S. Department of Transportation
» ~160.000 railway edges

» ~130.000 railway nodes

» ~7.000 waterway edges

» ~6.000 waterway nodes

» + ~45.000 conveyor or truck edges @ 5 @



GENERAL ALGEBRAIC MODELING SYSTEM

Possible Modes of Transportation

Explanation

Reference Mine > Rail edge
Coal Plant =)  \Nater edge
Conveyor /
@ Rail node Truck edge
— > Dock edge

@ Water node
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GENERAL ALGEBRAIC MODELING SYSTEM

Shortest Paths for Powder River Basin Coal




GENERAL ALGEBRAIC MODELING SYSTEM

Multi Commodity Flow — Density Classes




GENERAL ALGEBRAIC MODELING SYSTEM

Min-Cut for Powder River Basin Coal
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GENERAL ALGEBRAIC MODELING SYSTEM

Example of GTM “Special” Use

Minneapolis-St. Paul Location of disrupted

s Location of disrupted
Ohio River locks and dams

Location of disrupted rail lines
between central and southern

Location of Powder River Basin Appalachia

Joint Line disruption
Memphis

@ont @ 10 @




GENERAL ALGEBRAIC MODELING SYSTEM

Agenda

Greenmont Energy Consulting Models

e Greenmont Energy Model (GEM™)
e Greenmont Transportation Model (GTM™)

Case Study

e Modeling the Impact of Monongahela River Lock
Closures on Utility Steam Coal Transportation and
Sourcing in the Ohio River Basin
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GENERAL ALGEBRAIC MODELING SYSTEM

Typical Modeling Project Progression

* Explain pros and cons of GEM/GTM and if, why and how it can add value

* Manage expectations and educate client when necessary while leveraging
client’s proprietary knowledge and data

* Work with client on defining scenarios, setting assumptions and
collecting/sanitizing data if necessary

e Seek GAMS’s help to address any model logic modifications or additions

e Start runs, calibrate, rerun, calibrate, rerun, calibrate, rerun..... until runs
are credible (including back-casting)

* Share results with client and get on the same page with regards to
credibility and conclusions which might involve more reruns. Investigate
whether counterintuitive results are revelations or just unacceptable

e Author analysis report discussing scope, assumptions, findings and
conclusions

e Participate in high level presentation of project findings
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GENERAL ALGEBRAIC MODELING SYSTEM

Corporate Project

Greenmont

Greenmont Energy Consulting, LLC US Army Corps of Engineers

Leonardo Technologies, Inc.
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GENERAL ALGEBRAIC MODELING SYSTEM

Study for US Army Corps of Engineers

Measuring the Impact of Monongahela Lock Closures on
Forecasts of Utility Steam Coal Consumption, Sourcing and
Transportation in the Ohio River Basin

Change in costs and
prices of electricity

Effect on power
wheeling under
existing transmission
capacity constraints

Effect on coal-fired

power generation ’

Coal transportation
shifts

Effect on plant
utilization

Coal production shifts Coal sourcing shifts
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GENERAL ALGEBRAIC MODELING SYSTEM

Monongahela River Navigation Projects
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GENERAL ALGEBRAIC MODELING SYSTEM

Monongahela River Lock & Dam Locations

Lock & Dam Locations - Monongahela River
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GENERAL ALGEBRAIC MODELING SYSTEM

Leveraging Client Proprietary Data

Waterborne Commerce
dock-to-dock commodity
traffic data

GTM

Rate data for the Ohio River
Navigation System

Plants of Interest that
received coal from Lower
Monongahela
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GENERAL ALGEBRAIC MODELING SYSTEM

Monongahela River Lock Closure — Plants of Interest
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GENERAL ALGEBRAIC MODELING SYSTEM

Back-Casting & Base Year

MON-OPEMN
2008 Code ALA CGH ILL IND KMC LM NWW OHO PMT PMNW PSW amMmcC VIR WEKY WPA mmt
Big Bend 6415 0.02 0.02 0.03 0.17 0.25
Clifty Creek 983 0.20 0.20 4.25 0.57 5.22
Tanners Creek 988 0.02 1.39 0.20 0.54 0.18 2.33
Beckjord 23830 0.69 0.74 1.43
Miami Fort 2832 0.58 1.38 0.90 0.24 0.51 3.61
Stuart 2350 0.34 4.38 5.23
Burger 2864 0.07 0.52 0.28 0.88
Sammis 2366 0.31 0.81 3.80 0.40 1.72 7.05
Muskingum River 2872 0.18 3.33 0.35 3.85
Kyger Cresk 2876 0.02 1.92 0.05 0.80 2.79
Elrama 3098 0.12 0.46 0.58
Hatfield 3179 0.05 1.29 1.29 2.67 5.30
Mitchell (PA) 3181 0.20 0.51 0.71
Cumberland 3399 5.30 1.36 0.49 0.23 7.38
Fort Martin 3943 1.87 1.03 0.80 3.70
Willow Island 3946 0.32 0.03 0.36
Kammer 3947 0.48 0.30 1.04 1.83
Mitchell (W) 3948 4.80 4.80
Genoca 4143 1.49 1.49
East Bend 6018 0.41 0.57 1.03 2.01
Zimmer 6019 0.13 0.27 1.01 1.31 0.13 0.23 1.00 4.09
Killen 6031 1.41 1.41
Mansfield 6094 5.61 0.64 0.17 1.50 7.92
Mountaineer 65264 0.50 1.66 0.93 1.42 4.51
Gen JM Gavin 8102 4.52 1.23 3.02 0.48 0.17 9.43
Cheswick 8226 0.21 0.14 0.72 1.07
2009 ILL KMC N OHO PMT PNW amMC WEKY WPA mmt

Big Bend 6415 0.07 0.19 0.26

Clifty Creek 983 5.81 5.81

Tanners Creek 988 1.14 0.49 1.63

Beckjord 23830 0.24 1.40 1.19 2.83

Miami Fort 2832 2.79 0.53 3.32

Stuart 2850 7.74 7.74

Burger 2864 0.05 0.05

Sammis 2366 0.27 1.57 1.65 3.48

Muskingum River 2872 2.76 0.16 2.91

Kyger Cresk 2876 2.46 2.46

Elrama 3098 0.02 0.17 0.19

Hatfield 3179 4.35 4.35

Mitchell (PA) 3181 0.38 0.38

Cumberland 3399 5.73 5.73

Fort Martin 3943 0.13 1.80 1.93

Willow Island 3946 0.04 0.04

Kammer 3947 0.7%9 0.759

Mitchell (W) 3948 4.02 4.02

Genoca 4143 1.49 1.49

East Bend 6018 1.79 1.79

Zimmer 6019 3.75 3.75

Killen 6031 2.26 2.26

Mansfield 6094 7.17 7.17

Mountaineer 65264 470 4.70

Gen JM Gavin 8102 7.26 2.33 9.59

Cheswick 8226 0.33 0.97 1.30
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GENERAL ALGEBRAI DELING SYSTEM

GTM Run Results Feeding into GEM

Tranportation 2010 ALA CGH cPA ILL IND KMC LT NWW NV NWW OHO OHO OHO PMT PNW PSW amc VIR WKY WPA WPA
Cost 5/ton OPEN CMP SCP HIS HIS HIS NCP SCP HIS MIS NCP HIS MIS NCP SCP SCP uce NCP NCP HIS MIS NCP

Big Bend 645 |5 7.20|53733 |5 978|51557 (5 1077 |52070|S51548 |5 953 |511.70| 51000 5118051754 |5 996 |53436|53390 | 53354 |5 895 |51920 51137 |5 ©55| 51012
Clifty Creek 983 |$ 7.17 |$3565|% 627 |$12.13($ 766 |51863 |5 740|S5 602 |35 820 |5 649 |$ 9.80 | 51554 [$ 646 |$32.79 | 53232 | $31.95|$ 54551762 |$ B28 |5 605 |5 662
Tanners Creek 988 |5 7.26|53574 |5 513 |s51047 |5 617 |51679|S 745 |5 sa88|s 805 |5 6355 816 |S51386 |5 631 |53310 53262 | 532255 531 |51728 |5 672 |5 550 |5 648
Beckjord 2830 |5 7.34|53582 |5 601 |S51028 |5 52352187 |S 757 |5 576|5 793 |5 6235 954515155 619 |53246 | 53199 | 53163 |5 518 |S2062 |5 566 |5 578 |5 636
Miami Fort 2832 |$ 7.22 [$3570|S$ 6.09|51195 S 763 |52240|5 745|5 sS84|S 801 |5 6315 9.61 51538 S 627 |$32.34 | $35187 | $31.51 |$ 52652114 |$ 817 |$ 586 |5 644
Stuart 2850 |5 767 (53614 |5 504 |51235|5 812 |51689 |5 790 |5 s578|5 796 |5 626 |5 95651480 (5 6225327553232 | 53196 |5 510 |S51588 |5 863 |5 581 |5 638
Burger 2864 |5 8.0 | $3658 (5 5.14|51105 |5 60052251 |S2118|5 495|510.06 |5 543 [5 441510355 42653394 | 53346 | 533.00 |5 498 521265 643 |5 497 |5 531
Sammis 2866 |$ 8.27 [$3675 (% 447 |$11.21|$ 616 |$1878 |$2212 |5 447 |S 609 |5 494 |$ 893 |$511.35 (S 1.34|$3410 53562 | $33.26 |$ 523 |$17.77 |$ 659 |5 445 |5 4357
Muskingum River | 2872 [S1474 54322 |51213[51618 |5 1264 | 52675 (52526 |5 1190 (51402 51237 |51268 (51378 |5 11.85 | 53986 53940 | 53904 | 51120 (52707 | 51307 [51192 (51242
Kyger Creek 2876 |S 7.80 [ 53628 |5 559 |51075 (S 57051595 |S2452 |5 s534|S5 752 |5 581 |5 868510565 569 |533.64 | 5331653279 |5 3.50|51488 |5 613 |5 537 (5 5.94
Elrama 3098 |$ 8.53 |$3701|S$ 71051147 [$ 643 |51907 |$1759 |5 330|S$ 418 |5 719 |$ 7.80| 51658 ($ 7.77 | $33.65| 535318 | $32.82 |$ 549 | 51805 |5 6.85 |5 302 |5 2.77
Hatfield 3179 |5 86653714 |5 471 |51160 S 656 |51920 51786 |5 373 |5 353 |5 411 |5 935|51636 |5 5165374553592 | 53652 |5 563 |51819 |5 699 |5 313 |5 asg
Mitchell (PA) 3181 |S 5.46 | 53694 (5 3.95|51140 |5 636 |51900|S51748|5 324|5 3.85|5 7045 775|S51645 (5 7.71|$3358 53311 | 53275 |5 54351798 |5 679 |5 295 |5 2.43
Cumberland 3399 |$ 6.26 (53504 (% 7.10|51231 (S 79451952 |5 649|5 6845 9.02 |5 731 |51062 51636 (S 7.28|$351.68 | $51.21 | $30.85 | % 627 [$17.15|$ B.66 |5 687 (S 7.44
Fort Martin 3943 |5 853 |53701 |5 46751147 |5 642 |51906 51747 |5 237 |5 460 |5 179 |5 974 |s51576 (5 512 |53731 |53579 | 53639 |5 54951805 |5 6855 139 |5 566
Willow Island 3946 |S B.01 (53649 S 538 |5 9455 591 |52064 |S51862 |5 S516|S 7.27 |5 564 |S 56151118 |5 503 |$33.13 | 53267 | $32.31 |5 464 |S2088 |5 634 |5 518 |5 S5.68
Kammer 3947 |$ 8.10 53658 (S 51451104 |5 60052251 |52073 |5 495|510.05 |5 543 [$ 44151035 (5 426|$3394 |535546 | $33.09 |$ 497 [$2125|35 642 |5 497 |§ 551
Mitchell (WWV) 3948 |5 806 |53654 |5 510|5 9515 5965 |51689 |S1769 |5 492 |5 875 |5 5395 287 |S51031 (5 4225331953272 53236 |5 494 |S1738 |5 633 |5 493 |5 527
Genoa 4143 |5 =29 |$3018 |5 882 (51165 |5 673 |5$2957 |$ 852 |$ 857 |S1075|§ 9.04|512.35|(51809 |$ 9.00|$24.69 52422 | $23.86 |5 S.00[$2644 |35 7.16 |5 859 |5 9.17
East Bend 6018 | 51253 [$4101 [$11 78| 51725 |8 1321 [$2383 |[s1276 % 1153|1371 | 51200 | %1531 | 520097 |$ 1196 | $3766 [ $3710 | $3683 | $1096 [ 52281 | 51375 | 31155 | $1213
Zimmer 6019 | S 7.49 (53597 (5 509 |51217 (5 794 |52185|5 772 |8 584|s 802 |5 6315 962515165 6527 |53261 5321453178 |5 52452059 |5 845 |5 586 |5 644
Killen 6031 |$ 7.53 [$3601 (% 590 |51047 [$ 542 |52067 |5 776 |5 565|% 7.82 |5 612 |$ 9.42 |$1466 S 608 |$32.65|53218 | $31.82 |$ 496 51940 |5 585|535 567 | S 625
Mansfield 6094 |5 831 53679 |8 412 | 51125 |35 620 | $2204 51877 [ s 422 |8 574 |8 469 (% 833 |51150 (% 265 |$33543 | s3206 |s3260 (8 527 (s2018 (|8 663 (5 a12 s 391
Mountaineer 6264 |S 790 |53638 |5 561 |5 934|5 579 |51957 |s2130 |5 535|5 753 |5 5825 698 |5 929 |5 5645337453326 53289 |5 382 (51979 |5 622 |5 538 |5 585
Gen IM Gavin 8102 |$ 7.79 |$3627 [$ 559 |5 924 |5 56952069 |$52151|5 5353|S% 751 |5 S80S 717 |$1057 [$ 568 | $353.65 | 53315 | $32.78|$ 349 520655 612 |5 536 |5 5.93
Cheswick 8226 |5 844 [s36092 s 287 |s51138 |3 633 | $1897 |s1965 [ & 393 |8 721 |% 440 (% 930 |%51181 |5 428 |($3427|$3380 | 53343 (s 54081706 |5 6765 3838 =328
Tranportation 2010 ALA CGH cPA ILL IND KMC LT NWW NWW NWW OHO OHO OHO PMT PNW PSW amc VIR WKY WPA WPA

Cost §/ton CLOSED| CMP. SCP. HIS HIS HIS NCP SCP. HIS Mis NCP. HIS Mis NCP SCP SCP. ucpP NCP NCP. HIS IS NCP

Big Bend 645 |5 7.20|53733 |5 978|51557 (5 1077 |52070 51548 |5 1632 |S1564 | 51669 (5118051754 (5 996 |53436 | 53390 | 53354 |5 8955192051137 | 51821 | 51651
Clifty Creek 983 |S 7.17 |$3565|S 853 |51213 (S 766 |51863 |5 740 |5 1586 |516.23 | 51469 [$10.80 | 51554 (S 874 |$32.79 | 53232 | 53195 |5 54551762 |5 B8.28 | 51630 | S 14.85
Tanners Creek 988 |S$ 7.26 | 53574 |% 838 |51047 [$ 617 | 51679 |5 749 |5 1422 | 51459 51304 |S 916 | 51386 S 7.09|$353.10 | $3262 | $32.25|$ 531 |$517.28 |5 672 | 51616 | 1471
Beckjord 2830 |5 734 |53582 |5 501 |51028 |5 523 |52187 |5 757 |5 140551437 (51442 (5 95451515 (5 619 |53246 | 53199 | 53163 |5 518 |S2062 |5 566 | 51444 | 51315
Miami Fort 2832 |$ 7.22 |$3570|S$ 8.34|51193|$ 763 |$2240|5 745|5 1568 |516.04 | 51450 51061 | $1538 [$ 854 |$32.34 | $31.87 | $31.51 |$ 5.26 52114 |5 8.17 | $16.12 | $ 14.67
Stuart 2850 |5 767 [$3614 |3 604 |s51235 |3 812 [$1689 |s 7o0|s 12406 |%144p|%14aa|$ 056 | %1480 |5 622 | 53279 [$3232 |$3196|% 510 |5 1588 |5 863 | 1445 | S 1317
Burger 2864 | S 81053658 |5 51451105 (5 60052251 |S2118 |5  995|51006 | 51032 (5 441 |51035 (5 42653394 | 53346 53300 |5 498 521265 643 | 51034 (5 9.20
Sammis 2866 |$ 8.27 [$3675|% 44751121 |$ 616 |51878 |$2140|$ 1095 |$ 979 [$51130|$ 893 | 51135 [$ 1.54|$34.10 | 535362 | $33.26 |$ 523 |$517.77 |$ 659 | $1078 S B.74
Muskingum River | 2872 | $1474 | 54322 |$1447 | %1618 |5 1264 (52675 (82526 |5 1732 [$1930 | s1657 |[s1356 [ $1378 (8 1271 | 83086 |$3040 | 3004 | 51120 | 52707 [ $15307 | 81924 | 51958
Kyger Creek 2876 |5 7.80|53628 |5 77251075 |5 5705159552452 |5 1443 |51509 513505 948 |51056 (5 783 | 53364 | 5331653279 |5 35051488 |5 613 | 51486 | 51373
Elrama 3098 | $16.87 | 54364 [$ 7.10|$18.31 ($ 147652199 |$1759 |5 682 |% 418 |5 719 |$ 7.80| 51658 [$ 7.77 | $40.28 | $39.81 | $39.45 | $15.26 | $19.95 | $15.19 |$ 640 |§ 2.77
Hatfield 3179 | 51918 [$4588 (3 867 | S2062 |8 1708 | s2181 |$1786 [ s 373|% 353|% 411 |3 935 |351636 |3 925 | $4564 | 54513 [$4a75 [ s$1508 [$1983 | s1751 % 3133 ass
Mitchell (PA) 3181 | S 1669 | 54347 [5 734 | 51813 (5 1459 |52188 |S1748|5 665|5 385 |5 7045 775|51645 |5 7.71|540.11 | 53965 | 539.29 | 51514 |S1986 | 51501 |5 6506 |5 2.43
Cumberland 3399 |$ 65.26 [ $3504 S 7.10|$12.31[$ 79451952 |5 649 |5 1515 |$15.46 | 51551 [$10.62 |$16.36 S 7.28 | $51.68 | $31.21 | $30.85 |$ 6.27 |$17.15|$ B.66 | $1552 | $14.25
Fort Martin 3943 | 51857 [$4528 |3 922 |s2001 |35 1646 | s2129|s174a7 (s 237 |% 460|$ 179 |3 974 |31576 |3 979 |$aa8a|saa33 | sa395 [ s1as6|(s1943|s1689 |5 1393 se6
Willow Island 3946 |5 801 (53649 (5 538 |5 9455 591 |52064 |S1862 |5 903511237 |5 9405 561 |51118 (5 503 |533.13 |$3267 53231 |5 464 |52088 |5 634 | 51052 51154
Kammer 3947 |$ 8.0 |$3658 [$ 51451104 (S 60052251 |$2073 |5 9.41|$1005 |5 979 |$ 441 |51035 |5 426|$353.94 | 535546 | $33.09 |$ 497 [$2125|% 642 |5 9.80 S 9.20
Mitchell (WWV) 3948 |5 806 |53654 |5 510|5 951 (5 s596|51689 |S1769 |5 788 |5 875 |5 8255 287 [S51031 |5 422 |53319 53272 53236 |5 494 |51738|5 633 |5 977 (5 940
Genoa 4143 |5 8295 53018 |5 882 [S1165 |5 67352937 |5 852 |5 1686 | 517.19 [ 51724 | 5123551805 |5 900 | 52469 | 52422 | 52386 |5 800 [52644 |5 7.16 | 51725 | 51596
East Bend 6018 | $12.55 | $4101 [$1425|$17.25[$ 1321 |$23.85 |$12.76|$ 2155 |$21.68 | 52020 [$16.45| 52097 [$ 1445 | $357.66 | $57.19 | $36.83 | $10.96 | $22.81 | $13.75 | $21.76 | $ 20.36
Zimmer 6019 | S 7.49 53597 (5 83451217 |5 794 |52185|5 772 |85 456851505 | 51451 (51062 |S1516 (5 85553261 | 5321453178 |5 52452059 |5 84551612 | 51467
Killen 6031 |5 7.53 (53601 |5 5.90|51047 (S 542 |52067 |S 7.76 |5 1393 | 51426 |51430 |5 9.42 |51466 (5 608 | 53265 | 53218 | $531.82 |5 496 | 51940 |5 5.85 | 51432 |5 13.04
Mansfield 6094 |$ 8.31 (53679 |$ 412 |5$1125|$ 62052294 |$17.89 |5 1057 |$ 9.43 | 51095 |$ 833 | 51150 S 2.65|$33.45 | $3296 | $32.60 | S 527 |[$2018 |5 663 |5 893 |5 7.00
Mountaineer 6264 |S 790 |53638 |5 769 |5 9345 579 |51957 |S2130 |5 12595 |51340 (511785 770 |5 929 |5 623|53374 5332653289 |5 382 51979 |5 622 | 51452 | 51355
Gen IM Gavin 8102 |5 7.79 | 53627 |5 771 |5 9.24 |5 569 |52069|52151|5 1292 |51359|51199 |5 7.97 |S1057 (5 632 |533.63 | 53315 |532.78 |5 3.49 | 52065 |5 6.12 51485 |513.72
Cheswick 8226 |$ B.44 [$3692 [$ 2.87 [$11.38 [$ 633 |$1897 |$1965|5 9.20|S$ 7.21 (5 958 (% 9.30|$11.81 [$ 428 |$3427 | $3380 | $33.43 |$ 54051796 |5 676 |5 906 |5 633
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GENERAL ALGEBRAIC MODELING SYSTEM

Energy Dispatch Curve
With & without Mon Closure

2010 FIRST ENERGY DISPATCH CURVE
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GENERAL ALGEBRAIC MODELING SYSTEM

Total Cost Picture For Electricity Generation

- with Mon Open - with Mon Closed
Mining 26,918.92 Mining 26,808.13
Mine expansion 48.07 Mine expansion 48.09
Coal transportation 17,008.53 Coal transportation 17,261.14
Gas including differential 16,386.29 Gas including differential 16,844.78
Penalties 23.58 Penalties 29.73
Unit expansion 2,394.85 Unit expansion 2,485.44
0&M 6,154.78 0&M 6,156.34
Dispatch non-coal and -gas 6,433.53 Dispatch non-coal and -gas 6,433.91
Transmission 717.95 Transmission 710.47
Operating clean-up equipment 3,049.98 Operating clean-up equipment 3,057.23
Total 79,636.48 Total 79,835.27
Difference in TOTAL Cost of Satisfying Electricity Demand = $198.789 million More Cost with Mon Closure (for year 2010 alone)

@ont @ 28 @




GENERAL ALGEBRAIC MODELING SYSTEM

Some Conclusions

* Loss of Monongahela River navigability does not result in Brown-outs or
Black-outs of electricity
* There are traffic pattern shifts with loss of the Mon

* Movement of low-sulfur coal upstream decreases, as does movement of
high-sulfur coal going downstream

* These losses are made up by coals from within the demanding areas,
albeit at a higher cost

* Overall coal production changes little, but there are economic impacts on
the electricity side

* Cost of producing U.S. electricity goes up by $200 million in the one year
tested without Mon traffic availability

 Price paid for electricity goes up by about $1.0 billion for that same one-
year period (significantly higher cost units on the margin)

 About 21 million people are directly affected in the “Plants of Interest”
areas

* However, by “ripple effect” to other service areas, many more people are
affected by the increase in electricity prices
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