AEO Prices2008

LW AEO Prices2008

AEO-Futures Blend2008
LW AEO-Futures Blend2008

Futures Case2008

Natural Gas Plant Assumptions Characteristics

Units
Plant Capacity MW
Capacity Factor %
Annual Generation GWh
Heat rate (MMBtu/MWh)

FERC Capital Costs (approximate)

Low Capital Costs (2008%/KW)
High Capital Costs (2008%/KW)
Midpoint Capital Costs (2008%/KW)
Low Capital Costs (2012%/KW)
High Capital Costs (2012$/KW)
Midpoint Capital Costs (2012%/KW)

(2012$, 000)
(20128, 000)

Low Plant Cost
High Plant Cost

Midpoint Plant Cost (2012$, 000)
Years to Recover (book) Straight-line
Tax Amortization MACRS
Fixed O&M (2006$/KW)
Fixed O&M (2012%/KW)
Variable O&M (2006% / MWh)
Variable O&M (2012% / MWh)
Emissions Rates (Ibs/mmBtu)

S02

NOx

co2
Annual Emissions

S02 tons

Nox tons

cO2 tons

Natural Gas Prices as of 2008

EIA Natural Gas Prices (Delivered to NE utility)
AEO 2008 Reference Case

EIA L/W Service Case
EIA L/W Service Case

NYMEX Natural Gas Futures

June 2008 Futures Delivere (nominal$ / mmbtu)

Transportation Adders (per (nominal$ / mmbtu)
(nominal$ / mmbtu)

Futures Delivered Prices

Futures / AEO Blend
Futures / L-W Blend

Futures Case

(2006% / mmbtu)
AEO 2008 Reference Case (nominal$ / mmbtu)

(2006$ / mmbtu)
(nominal$ / mmbtu)

(nominal$ / mmbtu)
(nominal$ / mmbtu)

(nominal$ / mmbtu)

2008
432.5
83%
3,128
6.752

800
1,500
1,150

883
1,656
1,269

381,919
716,099
549,009

30
20

11.38

13.20
1.95
2.26

0.0006
0.01
120

6.34
106
1,267,042

2008

7.90

8.30

7.90
8.30

13.05
1.46
14.51

14.51
14.51

14.51

Source: NERA_PSNH Scrubber Analysis_Spring 2008

Notes
Same as Merrimack
Same as Merrimack

Assumptions to AEO 2008, Table 47 p. 92

Assumptions to AEO 2008, Table 38 p. 79

Assumptions to AEO 2008, Table 38 p. 79

per [SO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28
per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28
per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28

2009 2010 2011 2012 2013

7.16
8.31

6.91
8.21

7.42
8.39

8.23
8.86

7.66
8.46

8.05
9.33

7.81
9.29

7.32
8.28

7.64
8.43

8.18
8.81

10.57
1.43
11.99

10.37
1.52
11.89

10.39
1.43
11.82

11.92
1.79
13.71

10.75
1.62
12.38

11.69
12.08

11.34
11.93

12.38
12.38

12.03
12.23

13.71
13.71

13.71 1238 11.89 1182 11.99

NG Plant Inputs

2014

6.63
8.07

7.68
9.35

10.78
1.46
12.24

10.99
11.78

12.24

2015

6.42
8.02

7.53
9.41

11.00
1.50
12.50

10.65
11.63

12.50

2016

6.34
8.1

7.42
9.50

11.61
1.53
13.14

10.30
11.48

13.14

2017

6.37

8.36

7.48
9.81

9.96
11.33

13.47

2018

6.40

8.61

7.49
10.07

9.61
11.18

13.81

2019

6.40

8.83

7.64
10.53

9.27
11.03

14.15

2020

6.31

8.92

7.70
10.88

8.92
10.88

14.51

2021

6.19

8.96

7.65
11.07

8.96
11.07

14.87
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2022

6.29

9.34

7.7
11.45

9.34
11.45

15.24

2023 2024 2025 2026 2027
6.33 643 651 6.61 6.64
9.63 1002 1041 1084 11.15
7.86 798 811 836 8.66
1196 1245 1297 1370 14.55
9.63 10.02 1041 1084 11.15
11.96 1245 1297 1370 14.55
15.62 16.01 16.41 16.82 17.24



AEO Prices2009

WM AEO Prices2009

AEO-Futures Blend2009
WM AEO-Futures Blend2009

Futures Case2009

Natural Gas Plant Assumptions Characteristics

Units
Plant Capacity MW
Capacity Factor %
Annual Generation GWh
Heat rate (MMBtu/MWh)
FERC Capital Costs (approximate
Low Capital Costs (2008%/KW)
High Capital Costs (2008%/KW)
Midpoint Capital Costs (2008%/KW)
Low Capital Costs (2012%/KW)
High Capital Costs (2012%/KW)
Midpoint Capital Costs (2012%/KW)

Low Plant Cost
High Plant Cost
Midpoint Plant Cost

(2012%, 000)
(20128, 000)
(2012%, 000)

Years to Recover (book) Straight-line
Tax Amortization MACRS
Fixed O&M (2007%/KW)
Fixed O&M (2012%/KW)
Variable O&M (2007% / MWh)
Variable O&M (2012% / MWh)
Emissions Rates (Ibs/mmBtu)

S02

NOx

CcO02
Annual Emissions

S02 tons

Nox tons

coO2 tons

Natural Gas Prices as of 2009

EIA Natural Gas Prices (Delivered to NE utility)
AEO 2009 Reference Case

EIA W/M Service Case
EIA W/M Service Case

NYMEX Natural Gas Futures

March 2009 Futures Prices (nominal$ / mmbtu)
Transportation Adders (per (nominal$ / mmbtu)
(nominal$ / mmbtu)

Futures Delivered Prices

Futures / AEO Blend
Futures / W/M Blend

Futures Case

(2007$ / mmbtu)
AEO 2009 Reference Case (nominal$ / mmbtu)

(2007% / mmbtu)
(nominal$ / mmbtu)

(nominal$ / mmbtu)
(nominal$ / mmbtu)

(nominal$ / mmbtu)

2009
4325
83%
3,128
6.752

800
1,500
1,150

883
1,656
1,269

381,919
716,099
549,009

30
20

11.70
13.24
2.00
2.26

0.0006
0.01
120

6.34
106
1,267,042

2008

Notes

Same as Merrimack
Same as Merrimack

Source: NERA_PSNH Scrubber Analysis_Spring 2009

Assumptions to AEO 2009, Table 8.2 p. 89

Assumptions to AEO 2009, Table 8.2 p. 89

Assumptions to AEO 2009, Table 8.2 p. 89

per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28
per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28
per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28

2009

5.52
5.80

5.51
5.79

4.54
1.79
6.33

6.33
6.33

6.33

2010

6.15
6.62

6.07
6.53

5.89
1.62
7.51

7.51
7.51

7.51

2011

6.77
7.48

6.68
7.37

6.51
1.52
8.02

8.02
8.02

8.02

2012

6.37
7.21

7.55
8.54

6.72
1.43
8.14

8.30
8.51

8.14

NG Plant Inputs

2013

6.35
7.37

7.59
8.80

6.85
1.43
8.28

8.58
9.00

8.28

2014 2015 2016 2017 2018 2019
6456 663 677 693 715 735
767 808 845 888 938 9488
776 820 829 850 867 8.80
923 999 1036 1087 11.37 11.83
6.92 6.99 7.15

1.46 1.50 1.53

8.39 849 869

886 913 941 969 997 1024
949 998 1047 1096 11.44 1193
839 849 869 890 913 935

2020

7.63

10.52

9.01
12.42

10.52
12.42

9.59

2021

7.80

11.02

8.98
12.69

11.02
12.69

9.83

2022

7.85

11.38

9.02
13.06

11.38
13.06

10.07

2023

7.73

11.47

9.02
13.38

11.47
13.38

10.33

2024

7.71

11.73

9.13
13.89

11.73
13.89

10.58

Data Request TC 6-133 é
Dated 7/25/2014
1

2025 2026 2027
7.71 788 8.16
12.02 1259 13.36
9.21 9.50 9.69
1436 1519 15.88
1202 1259 13.36
1436 1519 15.88
1085 11.12 1140
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|Coal Emissions Rates Tons / MWh [ Ibs IMWh | Source: NERA PSNH Scrubber Analysis_Spring 2008 | | ] h
| SO2rate 0.0008 perPSNH 1.6 | ! . ! I : o '
NOx rate 0.0015 per PSNH 3.0 | | | ' ] -
| CO2 rate 11761 per PSNH 23522 | | , |
| ‘ i I | I
|CO2 Emissions [ Tons | | | | | ] e
| Coal 3,678,337 . , i 1 ! \ ‘ | { : ‘ -
| Natural Gas 1,267,042 _ | ' | | ! | ]
.ﬁ l | | f ' | ' | '
|Coal Emissions Costs i B I | 1 ; . N _i__ s f
i b | . _ | L | I | | 1 '
- Category 2010 | 2011 + 2012 2013 2014 2015 2016 2017 | 2018 | 2019 = 2020 2021 2022 2023 | 2024 | 2025 2026 | 2027 |
Generation (GWh) 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128
. - | J | |
SO2 Rate (Ibs/MWh) 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 160 | 1.60 1.60 1.60 1.60 160 160 |
SOx Emissions (tons) . . 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 = 2,502
2008 Price (nominal $/ton) ' 194 197 202 207 212 217 223 228 234 240 246 252 258 265 2711 | 278
2008 Cost (nominal $ 000) [ 494 505 517 530 543 557 571 585 600 |, 615 630 646 |, 662 679 696
l ! 1 {
i B S
NOx Rate (Ibs/MWh) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 300 | 3.0 3.00 3.00 3.00 3.00 3.00
Emissions (tons) | 4,691 4,691 4,691 4,691 | 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4601 | 4691 | 4,691 4,691
2008 Price (nominal $/ton) | 697.6 715 | 733 751 770 789 809 829 850 871 893 915 938 , 962 986 1010
[ 2008 Cost (nominal $ 000) | 3,355 | 3,438 3,524 3613 3,708 3,795 3,800 | 3,988 4,087 4,189 4,294 4,402 4512 4,624 | 4,740
I ! | . '
| _ | ' |
CO2 Emissions (ton, net of free allowances) l 11,948,876 1,955,550 1,951,998 1,963,750 1,978,956 1,995,119 2,088,184 2,175,807 | 2,249,559 2,397,603 2,449,023|2,490,976 2,529,931 2,540,278!2,684,535 2,826,127
2008 Low Price (nominal $/ton) 4.00 410 | 420 | 4.31 4.42 453 | 464 4.75 4.87 5.00 512 5.25 538 | 551 565 | 5.79 5.94 6.09
2008 High Price (nominal $/ton) l 17.75 | 19.54 21.51 23.68 26.07 28.70 31.60 34.78 38.29 4215 | 46.40 51.08 56.23 61.91 68.15 75.02
2008 Low Cost (nominal $ 000) 15,845 16,241 16,647 17,063 17,490 17,927 18,375 18,834 19,305 19,788 20,283 20,790 21,309 21,842 22,388
2008 High Cost (nominal $ 000) : | 38,217 | 41,995 | 46,508 | 51,595 57,262 | 65978 75679 | 86,136 | 101,063 | 113,641 127,245 142,268 157,813 | 182,946 = 212,019
- . | | . | . 197,81,
Low Coal Allowance Costs (nominal $ 000) 19,693 20,184 20,689 21,206 21,736 22,279 22,836 23,407 23,992 24,592 25,207 25,837 26,483 27,145 27,824
High Coal Allowance Costs (nominal $ 000) 42,066 45,938 50,550 55738 61,509 70,330 80,141 90,709 105,750 118,445 132,169 147,316 162,987 188,249 217,455
| | ' l ] I '
a ! ' z - ]
_Natural Gas Emissions Costs | | ' 1 | | -
. ) | L o
' Category 2010 2011 | 2012 | 2013 | 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Generation (GWh) 3,128 3,128 | 3,128 3,128 3,128 3,128 3,128 | 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128
|'
SOx Emissions (tons) B | 634 6.34 6.34 6.3 | 634 634 634 6.34 6.34 634 = 6.34 6.34 | 6.34 634 634 |
2008 Price (nominal $/ton) 194 197 | 202 207 | 212 217 | 223 228 234 240 246 | 252 258 265 271 278
2008 Cost (nominal $ 000) 125 = 1.28 131 | 1.34 1.38 141 | 1.45 1.48 1.52 1.56 1.60 1.64 1.68 1.72 1.76
s ' , v . !
~ Nox Emissions (tons) B - 106 106 106 106 106 106 106 106 106 106 106 | 106 106 106 106
2008 Price (nominal $/ton) 697.6 715.1 732.9 751.3 770.0 789.3 809.0 829.2 850.0 871.2 8930 | 9153 | 9382  961.7 9857 1010.4
2008 Cost (nominal $ 000) 76 77 79 | 81 83 85 88 90 92 94 97 | 99 102 104 107
CO2 Emissions (ton, net of free allowances) - [ 661,383 | 660,043 | 661,521 | 673,286 675,273 | 677,958 708,640 @ 735,776 | 754,428 798,550 817,546 825,442 832,441 826,983 872,174 = 906,825 |
2008 Low Price (nominal $/ton) ~ 4.00 4.10 4.20 4.31 4.42 4.53 4.64 475 = 487 500 | 512 5.25 5.38 5.51 5.65 5.79 5.94 ~6.09
2008 High Price (nominal $/ton) 17.75 19.54 21.51 23.68 26.07 28.70 31.60 34.78 38.29 42.15 46.40 51.08 56.23 61.91 68.15 75.02
) 2008 Low Cost (nominal $ 000) 5,458 5,594 5,734 5,878 6,024 6,175 6,329 6,488 6,650 6,816 6,987 7,161 7,340 7,524 7,712
2008 High Cost (nominal $ 000) | 12,809 14,232 15946 = 17,606 | 19,458 | 22,390 | 25592 28,887 | 33660 | 37,936 42,165 = 46,811 | 51,194 59437 @ 68,031
Low NG Allowance Costs (nominal $ 000) 5,535 5,673 5,815 5,960 6,109 6,262 6,418 6,579 6,743 6,912 7,085 7,262 7,443 7,630 7,820
12,976 14,310 16,026 17,688 19,543 22,477 25,681 28,978 33,754 38,032 42,264 46,912 51,298 59,543 68,139

High NG Allowance Costs (nominal $ 000)

Emissions
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'Coal Emissions Rate Tons / MWh [Ibs /MWh] | | ‘ . ; | i | N il Y
| SO2rate 0.0008 per PSNH 1.6 | '- Source: NERA_PSNH Scrubber Analysis_Spring 2009 ' | - i |
NOXx rate 0.0015 per PSNH 3.0 ‘ | | | ] " | '
. CO2rate 11761 per PSNH 2352.2 | . ‘ | , - ]
' : | L t ' _ I D N
'CO2 Emissions Tons | l , ' 1 1
| Coal 13,678,337 | . ' T R
| Natural Gas 1,267,042 | | R B
! | ‘ i | ¢ i |
'Coal Emissions Costs | | | , ' | | | | )
' { i 1 f | T |
Category 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Generation (GWh) 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128
S0O2 Rate (Ibs/MWh) 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60
SOx Emissions (tons) 2,502 2,602 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502
2009 Price (nominal $/ton) 50.67 50.34 48.88 50 51 53 54 55 57 58 60 61 63 64 66
2009 Cost (nominal$ 000) 127 126 122 125 128 132 135 138 142 145 149 1563 157 160 164
NOx Rate (Ibs/MWh) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Emissions (tons) 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691
2009 Price (nominal$/ton) 650 666 683 700 717 735 754 773 792 812 832 853 874 896 918
2009 Cost (nominal$ 000) 3,049 3,126 3,204 3,284 3,366 3,450 3,536 3,625 3,715 3,808 3,903 4,001 4,101 4,204 4,309
CO2 Rate (tons/MWh) 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176
CO2 Emissions (ton, net of free allowances) 1,948,876] 1,955,551 1,951,997 1,963,750| 1,978,954 | 1,995,118 2,088,184} 2,175,805| 2,249,558 2,397,600 2,449,022| 2,490,975| 2,529,929 2,549,276 | 2,684,534 2,826,125
2009 Low Price (Nominal $/ton) 3.91 4.00 4.10 4.21 4.31 4.42 4.53 4.64 4.76 4.88 5.00 5.12 5.25 5.38 5.52 5.66 5.80
2009 High Price (nominal $/ton) 18.41 20.26 22.30 24.55 27.03 29.76 32.76 36.06 39.70 43.70 48.11 52.96 58.30 64.18 70.65 77.78
2009 Low Cost {(nominal $ 000) 15,091 15,468 15,855 16,251 16,658 17,074 17,501 17,939 18,387 18,847 19,318 19,801 20,296 20,803 21,323
2009 High Cost (nominal $ 000) 39,622 | 43,539 | 48,218 | 53,492 | 59,368 | 68,403 [ 78,462 | 89,302 | 104,778 | 117,819 | 131,923 | 147,498 | 163,615 | 189,672 | 219,813
Low Coal Allowance Costs (nominal $ 000) 18,267 18,720 19,181 19,661 20,152 20,656 21,172 21,702 22,244 22,800 23,370 23,955 24,553 25,167 25,796
High Coal Allowance Costs (nominal $ 000) 42,798 46,790 51,544 56,901 62,862 71,985 82,133 93,065 | 108,635 | 121,772 | 135,975 | 151,662 | 167,873 | 194,036 | 224,286
Natural Gas Emissions Costs
Category 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Generation (GWh) 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128
SOx Emissions (tons) 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34
2009 Price (nominal$/ton) 50.67 50.34 48.88 50.10 51.35 52.63 53.95 55.30 56.68 58.10 59.55 61.04 62.56 64.13 65.73
2009 Cost (nominal$ 000) 0.32 0.32 0.31 0.32 0.33 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.41 0.42
Nox Emissions (tons) 106 106 106 106 106 106 106 106 106 106 106 106 106 106 106
2009 Price (nominal$/ton) 650.0 666.3 682.9 700.0 717.5 735.4 753.8 772.6 792.0 811.8 8321 852.9 874.2 896.0 918.4
2009 Cost (nominal$ 000) . 69 70 72 74 76 78 80 82 84 86 88 90 92 95 97
CO2 Emissions (ton, net of free allowances) 661,383 | 660,044 | 661,521 | 673,286 | 675,272 | 677,958 | 708,640 | 735,775 | 754,428 | 798,549 | 817,545 | 825,442 | 832,440 | 826,982 | 872,174 | 906,825
2009 Low Price (nominal $/ton) 3.91 4.00 4.10 4.21 4.31 4.42 4.53 4.64 4.76 4.88 5.00 5.12 5.25 5.38 5.52 5.66 5.80
2009 High Price (nominal $/ton) 18.41 20.26 22.30 24.55 27.03 29.76 32.76 36.06 39.70 43.70 48.11 52.96 58.30 64.18 70.65 77.78
2009 Low Cost (nominal $ 000) 5,198 5,328 5,461 5,598 5,738 5,881 6,028 6,179 6,334 6,492 6,654 6,821 6,991 7,166 7,345
2009 High Cost (nominal $ 000) 13,373 | 14,755 | 16,632 | 18,253 | 20,174 | 23,213 | 26,5633 | 29,949 | 34,898 | 39,331 | 43,716 | 48,532 | 53,076 | 61,622 | 70,532
Low NG Allowance Costs (nominal $ 000) 5,267 5,399 5,534 5,672 5,814 5,959 6,108 6,261 6,418 6,578 6,742 6,911 7,084 7,261 7,442
High NG Allowance Costs (nominal $ 000) 13,442 | 14,826 | 16,604 | 18,327 | 20,250 | 23,291 26,613 | 30,031 34,982 | 39,417 | 43,804 | 48,623 | 53,169 | 61,717 | 70,629

Emissions



