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Agenda

e« Callto order

 Roll Call of cap-and-trade TWG members and public

« Discussion of key design decisions in straw proposals to
present for MCCAG consideration

 Discussion of new analytical results from modeling




Questions for Discussion

Is the committee ready to narrow the focus of deliberations concerning
geographic coverage of the C&T program?

What are the committee's preferences for sector coverage? Is there a desire to
capture as much of the economy as possible, or is there a preference for limiting
coverage to large, generally regulated stationary sources? Or do you prefer
something in between?

What are the committee's expectations for the nature of the recommendations
you will be offering over the next two months? What role could a Market
Advisory Group (C&T-5) play in developing this program beyond February 1?




Overview (1)

* The presentation this week includes several simulations on expanded
geographical configurations of Midwestern and Western states, plus an
adjustment of the target for the Midwestern states to a cap of 22.5%
below Year 2005 levels :

— For the Midwestern states, we ran simulations for two geographical
configurations: 1) Midwestern regional C&T partner states (including
Manitoba) and 2) All Midwestern regional C&T partners and observers.
Please note that we did not include North Dakota in any of the simulations
this week, since it is not an observer of the Midwestern regional C&T
alignment. However, we include the marginal cost curve of North Dakota in
the attached figures. From the figures we see that North Dakota has a




Overview (2)

— We ran simulations that join the expanded Midwestern and Western states
together for both economy-wide and power sector only scenarios.

— Please note that a new column is added to the end of the results
tables. The last column now presents the emission reduction goals (caps

before trading) expressed as percentages of the 2020 business-as-usual
(BAU) emission levels.

— For power sector only scenarios, we developed the marginal cost curves
following the most conservative strategy — including only the options that
are directly designed for power sector emission reduction. Therefore, our




Interpretation of Results (1)

In this week’s simulations, we applied a new emission mitigation cap
for Midwestern states in 2020. Since Minnesota has state GHG
mitigation goal (cap) of 15% below its 2005 emission level by 2015,
and 30% by 2025, we assume an emission cap of 22.5% below the
2005 level in year 2020 for Minnesota to replace the cap of 15%
below the 2005 level in 2020 that we used previously. This cap is
also applied to the other Midwestern states in the simulations.
Because of the increase in the emission cap, permit prices for
Midwestern states under a trading arrangement increased. With the
higher emission cap, the permit price in the Midwestern states trading
market is now higher than the permit price of the trading among WClI




Interpretation of Results (2)

For all the economy-wide simulations, the total cost of achieving the
carbon emission caps is negative for almost all the states. This means
that compliance with the caps will result in an overall cost saving to
these states. This result is due to the existence of an extensive range
of cost-saving options such as improvements in energy efficiency.
Though not included in this weeks’ presentation, simulations that use a
set of “upper-bound” cost estimates, which include only half as many

cost-saving options as the base case, indicate positive costs of
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Interpretation of Results (3)

» For both the economy-wide and power sector only scenarios, the
permit price is lowest for the case of trading among WCI partners.
The equilibrium permit price increases in the following order: trading
among Midwestern partners, trading among Midwestern partners
plus observers, trading among WCI partners plus observers.

« The power sector scenario indicates a lower per unit cost of
compliance compared with the economy-wide scenario for both




Interpretation of Results (4)

Minnesota is a permit buyer in the simulations of all the geographic
configurations. In economy-wide scenario, the biggest seller in the
WCI simulations is California. The biggest seller in the Midwestern
States simulations is lllinois. California is also the biggest seller in
the simulations that include both WCI and Midwestern States.
Minnesota is the biggest buyer among Midwestern states. Without
WCI observers, the biggest buyer in the Western States simulations
IS Arizona. Colorado is the biggest buyer if the simulation includes




Interpretation of Results (5)

The simulation results indicate that the Midwestern states have overall
higher mitigation/sequestration costs than the WCI partners, but lower
costs than the WCI partners plus observers. As a permit buyer,
Minnesota would be better off joining the WCI trading market with only
the eight partners because it can buy permits at a lower price than in
other configurations. Note that including the three observers — IN, OH,
and SD in the Midwestern trading will increase the compliance costs of
Minnesota, since on average the observers have higher mitigation costs
compared with the Midwestern partner states.




Simulation Results Summary Table (1)

Economy-wide Cap and Trade Simulations

Draft

C&T-1
(Multi-
State
C&T)

WCI Partners C&T 10.52 CA AZ ) ) )
(All Sectors) ’ 37.57 14.61

WOCI Partners+Observers C&T 15.04 CA CcoO ) ) )
(All Sectors) ’ 74.86 35.94

Midwestern Partners C&T IL MN

(All Sectors) e 24.01 12.28 ST S 5y
Midwestern Partners+Observers C&T IL MN

(All Sectors) L) 28.98 10.46 il SIS T

Midwestern Partners plus
WCI Partners C&T
(All Sectors)

CA

AZ

Midwestern Partners plus
WCI Partners+Observers C&T
(All Sectors)

Midwestern Partners+Observers plus
WCI Partners+Observers C&T
(All Sectors)




Draft

Simulation Results Summary Table (2)

Power Sector Cap and Trade Simulations

WCI Partners C&T 791 CA AZ ) ) )
(Power Sector) ’ 31.04 14.60
WOCI Partners+Observers C&T 11.14 CA AZ ) ) )
(Power Sector) ’ 44.74 13.15
Midwestern Partners C&T IL MN
ower Sector . .
P S ) 10.68 1457 10.86 34.28 16.40 1.82
Midwestern Partners+Observers C&T IL MN
(Cl\fjul (Power Sector) L 16.32 10.25 A S e
State Midwestern Partners plus

WCI Partners C&T
(Power Sector)

Midwestern Partners plus
WCI Partners+Observers C&T
(Power Sector)

Midwestern Partners+Observers plus
WCI Partners+Observers C&T
(Power Sector)




Draft
Midwestern Partners (All Sectors)

TABLE IM1. ECONOMY-WIDE EMISSION TRADING SIMULATION AMONG
SIX MIDWESTERN STATES PLUS MANITOBA IN YEAR 2020

(million dollars or otherwise specified)

Before Permits Emission Emission
: After Trading? Reduction After | Reduction
Trading Traded .
State SCo_'st Trading Cap
Mitigation | Mitigation | Trading Net aving (million | (million (pft-lrgcrint (pfi:)C;nt
Cost Cost Cost Cost tCO,e) tCO.e) BAU) BAU)
1A -191 -351 99 -252 61 8.27 30.29 26.01 33.11
IL -276 -61 -287 -349 73 -24.01 | 112.34 36.54 28.73
KS -202 -380 103 -278 75 8.58 28.44 25.44 33.11
Ml -368 -308 -67 -375 7 -5.60 80.36 30.88 28.73
MN -83 -287 147 -140 56 12.28 54.11 29.44 36.12
wi -258 -246 -12 -258 0 -0.99 45.74 29.37 28.73
MB -47 -73 18 -56 1.48 6.66 26.22 32.03
Total -1,425 -1,706 0| -1,706 281 30.60° 358 30.83 30.83

& Permit Price = $11.97/tonCO,e. This is the price of the last permit sold, which is also equal to the price of the last

ton of COe mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average
mitigation cost per unit of CO, equivalent in this simulation differs for each state. For MN, for example, it is

-$5.30/tonCO.,¢e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 29.44% below the baseline level in 2020 for MN. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.
® Represents number of permits bought or sold.




Draft
Midwestern Partners+Observers (All Sectors)

TABLE IM2. ECONOMY-WIDE EMISSION TRADING SIMULATION AMONG
NINE MIDWESTERN STATES PLUS MANITOBA IN YEAR 2020

(million dollars or otherwise specified)

Before Permits Emission Emission
. After Trading® Reduction After | Reduction
Trading Traded .
State SCo_st Trading Cap
Mitigation | Mitigation | Trading Net aving (million | (million (S Bl
Cost Cost Cost Cost tCO.e) | tCOz) L ol
2 2 BAU) BAU)
1A -191 -341 100 -241 51 7.50 31.05 26.67 33.11
IL -276 2 -385 -384 108 -28.98 | 117.31 38.16 28.73
KS -202 -372 105 -267 64 791 29.10 26.03 33.11
Ml -368 -271 -113 -384 16 -8.52 83.28 32.00 28.73
MN -83 -264 139 -125 41 10.46 55.93 30.43 36.12
Wi -258 -227 -34 -260 3 -2.52 47.27 30.35 28.73
MB -47 -71 17 -54 7 131 6.83 26.89 32.03
IN -1,050 30 8.79 77.68 25.81 28.73
OH -657 -29 1 -2.18 | 108.70 29.32 28.73
SD 25 -158 83 -75 100 6.23 12.09 25.95 39.33
Total -2,988 -3,408 0| -3,408 421 42.20° | 569.23 30.29 30.29

& Permit Price = $13.29/tonCO.¢e. This is the price of the last permit sold, which is also equal to the price of the last
ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average

mitigation cost per unit of CO, equivalent in this simulation differs for each state. For MN, for example, it is
-$4.72/tonCO.e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 30.43% below the baseline level in 2020 for MN. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

® Represents number of permits bought or sold.




Draft

W(CI Partners (All Sectors)

TABLE IW1. ECONOMY-WIDE EMISSION TRADING SIMULATION AMONG SIX WESTERN
STATES AND TWO CANADIAN PROVINCES IN YEAR 2020

(million dollars or otherwise specified)

Before Permits Emission Emission
. After Trading? Reduction After | Reduction
Trading Traded di
State SCo_st Trading Cap
Mitigation | Mitigation | Trading Net aving (million | (million (pfi:)crint (pftigcnlint
Cost Cost Cost Cost tCOe) tCOe) BAU) BAU)
AZ -1,348 -1,663 154 -1,510 162 14.61 61.88 38.35 47.41
CA -394 -77 -395 -473 79 -37.57 | 223.05 36.94 30.72
NM -279 -491 88 -403 125 8.36 21.41 23.22 32.28
OR -90 -146 43 -103 13 4.12 24.20 28.26 33.06
uT 30 -219 125 -94 124 11.89 25.70 26.74 39.12
WA -84 -54 -34 -88 4 -3.25 39.90 34.30 31.51
BC -167 0 0.18 20.75 26.99 27.23
MB -75 11 1.67 6.47 25.47 32.03
Total -2,377 -2,894 -2,894 517 40.82° | 423.36 33.66 33.66

& Permit Price = $10.52/tonCO.e. This is the price of the last permit sold, which is also equal to the price of the last

ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average
mitigation cost per unit of CO, equivalent in this simulation differs for each state. For CA, for example, it is

-$0.35/tonCO.e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 36.94% below the baseline level in 2020 for CA. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

® Represents number of permits bought or sold.




Draft
WCI Partners+Observers (All Sectors)

TABLE IW2. ECONOMY-WIDE EMISSION TRADING SIMULATION AMONG ELEVEN
WESTERN STATES AND TWO CANADIAN PROVINCES IN YEAR 2020

(million dollars or otherwise specified)

. Emission Emission
'II?rZLOiLe After Trading® Fﬁ;’gﬁ Reduction After Reduction

State ’ Cost Trading Cap
Mitigation | Mitigation | Trading Net Saving (million | (million (pfer[)cntint (pf?(')cneqnt

Cost Cost Cost Cost tCO,e) tCO,e) BAU) BAU)

AZ -1,348 -1,624 173 | -1,451 103 11.52 64.96 40.27 47.41
CA -394 398 -1,126 -728 334 -74.86 | 260.34 43.12 30.72
NM -279 -475 106 -369 90 7.05 22.72 24.63 32.28
OR -90 -110 19 -91 1 1.25 27.07 31.60 33.06
uT 30 -185 139 -47 77 9.22 28.38 29.53 39.12
WA -84 26 -143 -117 33 -9.51 46.16 39.68 31.51
BC -165 -139 -31 -169 4 -2.03 22.96 29.87 27.23
MB -47 -68 16 -52 5 1.08 7.05 27.77 32.03
Co 1,555 -1,344 540 -803 | 2,358 35.94 35.39 22.48 45.31
ID -110 -106 -4 -111 0 -0.29 12.49 28.33 27.67
MT -165 -164 =77 -242 77 -5.15 10.92 26.24 13.86
NV 291 -119 82 209 13.37 21.95 30.37 48.87
WY 188 -761 -574 763 12.41 15.42 22.23 40.12
Total -618 -4,670 0| -4,670 | 4,052 91.84° | 575.81 35.06 35.06

@ Permit Price = $15.04/tonCO,e. This is the price of the last permit sold, which is also equal to the price of the last

ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average

mitigation cost per unit of CO, equivalent in this simulation differs for each state. For CA, for example, it is
$1.53/tonCO,e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 43.12% below the baseline level in 2020 for CA. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.
P Represents number of permits bought or sold.




Midwestern and WCI Partners (All Sectors) Pra®

TABLE IM1W1. ECONOMY-WIDE EMISSION TRADING SIMULATION AMONG
SIX MIDWESTERN STATES, SIX WESTERN STATES, AND TWO CANADIAN PROVINCES IN
YEAR 2020

(million dollars or otherwise specified)

Before Permits Emission Emission
Tradin After Trading® Traded Reduction After Reduction

State 9 Cost Trading Cap
Mitigation | Mitigation | Trading Net Saving (million | (million (pfigcrim (pfigcrim

Cost Cost Cost Cost tCO.e) tCO.e) BAU) BAU)

AZ -1,348 -1,659 158 -1,501 154 14.22 62.26 38.59 47.41
CA -394 -25 -470 -495 101 -42.39 227.87 37.74 30.72
NM -279 -489 91 -399 120 8.19 21.57 23.39 32.28
OR -90 -143 42 -101 11 3.75 24.56 28.68 33.06
uT 30 -216 128 -88 118 11.56 26.03 27.09 39.12
WA -84 -45 -45 -90 6 -4.05 40.70 34.99 31.51
BC -165 -164 -1 -165 0 -0.10 21.03 27.36 27.23
1A -191 -357 97 -259 69 8.78 29.77 25.57 33.11
IL -276 -101 -228 -329 53 -20.58 | 108.91 35.42 28.73
KS -202 -386 83 9.03 27.98 25.03 33.11
MI -368 -331 -40 3 -3.59 78.36 30.11 28.73
MN -83 -301 68 13.52 52.87 28.76 36.12
Wi -258 -258 1 0 0.05 44.69 28.70 28.73
MB -47 -75 18 -57 10 1.59 6.54 25.76 32.03
Total -3,755 -4,549 0 -4,549 794 70.71° 773.15 32.31 32.31

# Permit Price = $11.08/tonCO.e. This is the price of the last permit sold, which is also equal to the price of the last
ton of COe mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average

mitigation cost per unit of CO, equivalent in this simulation differs for each state. For MN, for example, it is
-$5.70/tonCO.e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 28.76% below the baseline level in 2020 for MN. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

® Represents number of permits bought or sold.




Midwestern Partners plus WCI Partners+Observers
(All Sectors)

TABLE IM1W2. ECONOMY-WIDE EMISSION TRADING SIMULATION AMONG SIX
MIDWESTERN STATES, ELEVEN WESTERN STATES, AND TWO CANADIAN PROVINCES
IN YEAR 2020

(million dollars or otherwise specified)

Before . Permits Emi_ssion Emissi_on
Trading After Trading Traded Reductlo_n After Reduction

State sCo_st Trading Cap
Mitigation | Mitigation | Trading Net aving (million | (million (pfi:)cnim (pfigcnim

Cost Cost Cost Cost tCO,e) tCO,e) BAU) BAU)

AZ -1,348 -1,637 170 -1,467 119 12.43 64.06 39.71 47.41
CA -394 244 -879 -635 241 -64.18 | 249.66 41.35 30.72
NM -279 -480 102 -378 100 7.44 22.33 24.22 32.28
OR -90 -122 29 -93 4 2.09 26.23 30.62 33.06
uT 30 -196 137 -59 89 10.00 27.59 28.71 39.12
WA -84 0 -106 -105 21 -7.70 44.35 38.13 3151
BC -165 -148 -19 -167 2 -1.38 22.32 29.03 27.23
Cco 1,555 -1,350 498 -852 2,406 36.35 34.98 22.22 45.31
ID -110 -111 0 -110 0 0.03 12.18 27.61 27.67
MT -165 -167 -68 -235 70 -4.93 10.70 25.71 13.86
NV 291 -128 192 64 227 14.01 21.31 29.49 48.87
wY 188 -763 172 -591 780 12.56 15.27 22.02 40.12
1A -191 -338 100 -238 48 7.27 31.28 26.86 33.11
IL -276 22 -417 -396 120 -30.46 | 118.79 38.64 28.73
KS -202 -369 106 -264 61 7.71 29.30 26.21 33.11
MI -368 -259 -129 -388 20 -9.40 84.16 32.34 28.73
MN -83 -256 136 -121 37 9.92 56.47 30.72 36.12
Wi -258 -221 -41 -262 4 -2.98 47.73 30.65 28.73
MB -47 -70 17 -53 6 1.25 6.88 27.09 32.03
Total -1,995 -6,349 0 -6,349 4,354 | 121.05° | 926.60 33.32 33.32

@ Permit Price = $13.70/tonCO.e. This is the price of the last permit sold, which is also equal to the price of the last
ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average
mitigation cost per unit of CO, equivalent in this simulation differs for each state. For MN, for example, it is
-$4.54/tonCO,e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 30.72% below the baseline level in 2020 for MN. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

® Represents number of permits bought or sold.
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Midwestern Partners+Observers
plus WCI Partners+Observers (All Sectors) Draft

TABLE IM2W2. ECONOMY-WIDE EMISSION TRADING SIMULATION AMONG NINE
MIDWESTERN STATES, ELEVEN WESTERN STATES, AND TWO CANADIAN PROVINCES
IN YEAR 2020

(million dollars or otherwise specified)

. Emission Emission
Befo_re After Trading® P Reduction After Reduction
Trading Traded di

State SCo_st Trading Cap
Mitigation | Mitigation | Trading Net aving (million | (million (pfergcrﬁnt (pfigcrﬁm

Cost Cost Cost Cost tC0O,e) tCO,e) BAU) BAU)
AZ -1,348 -1,633 171 -1,461 114 12.15 64.34 39.88 47.41
CA -394 291 -953 -662 268 -67.55 253.02 41.91 30.72
NM -279 -478 103 -375 97 7.32 22.45 24.35 32.28
OR -90 -118 26 -93 3 1.83 26.49 30.93 33.06
uT 30 -193 138 -55 85 9.75 27.84 28.97 39.12
WA -84 8 -117 -109 24 -8.27 44.92 38.62 31.51
BC -165 -145 -22 -168 3 -1.59 22.52 29.29 27.23
co 1,555 -1,348 511 -837 2,391 36.22 35.11 22.30 45.31
1D -110 -109 -1 -110 0 -0.07 12.28 27.84 27.67
MT -165 -166 -71 -237 72 -5.00 10.77 25.87 13.86
NV 291 -125 195 70 221 13.81 21.51 29.76 48.87
wY 188 -763 177 -586 774 12.51 15.32 22.08 40.12
1A -191 -334 99 -235 45 7.04 31.52 27.07 33.11
IL -276 43 -452 -409 133 -32.00 120.33 39.14 28.73
KS -202 -366 106 -260 58 7.50 29.51 26.40 33.11
MI -368 -246 -145 -392 24 -10.31 85.07 32.69 28.73
MN -83 -249 132 -117 33 9.35 57.04 31.03 36.12
Wi -258 -214 -49 -263 5 -3.46 48.20 30.95 28.73
MB -47 -70 17 -53 6 1.20 6.94 27.30 32.03
IN -903 -1,035 109 -926 23 7.73 78.74 26.16 28.73
OH -685 -629 -59 -689 4 -4.21 110.72 29.86 28.73
SD 25 -155 86 -70 95 6.06 12.25 26.31 39.33
Total -3,558 -8,036 0 -8,036 4,478 132.45° | 1,136.90 32.52 32.52

®Permit Price = $14.11/tonCO,e. This is the price of the last permit sold, which is also equal to the price of the last
ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average
mitigation cost per unit of CO, equivalent in this simulation differs for each state. For MN, for example, it is
-$4.36/tonCO,e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 31.03% below the baseline level in 2020 for MN. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

® Represents number of permits bought or sold.




Draft

All Sectors/Mechanisms




Summary Data Table -- All Sectors Draft

DATA TABLE

Cap: 15% (for

415

77.9
219.1
74.8
185.5
117.4
111.0

17.3

214.5

264.2
28.3

2,359.3

69.4

116.4
307.5
111.8
260.2
183.8
155.7

25.4
301.0
370.8

46.6

3,496.2

40.12%

33.11%
28.73%
33.11%
28.73%
36.12%
28.73%

32.03%
28.73%
28.73%
39.33%

32.52%

143.6

27.0
6.0
29.9
9.5
21.3
11.1
0.0
23.8

20.2
12.4
46.6

WCI) and 22.5% Zozgn?iﬁslfossross GHG Mitigation tara?;i:l Gross State
State (for Midwestern) (Consumption- Goal in 2020 Miti atigon Cost Product in 2020
Below 2005 basec?) (relative to BAU (d(g)llars o (million 2000
Emissions in 2020 (million tCO,e) emissions) tcO e;) dollars)
(million tCO4e) z 2
AZ 84.8 161.3 47.41% 33.3 343,077
CA 418.3 603.8 30.72% 6.4 2,646,412
NM 62.5 92.2 32.28% 41.0 72,944
OR 57.3 85.7 33.06% 17.1 173,774
uT 58.5 96.1 39.12% 321 158,412
WA 79.7 116.3 31.51% 8.3 422,766
BC 55.9 76.9 27.23% 10.9 131,513
CO 86.1 157.4 45.31% 154.3 376,326
ID 31.9 44.1 27.67% 13.8 63,226
MT 35.9 41.6 13.86% -14.1 30,675
NV 37.0 72.3 48.87% 47.9 130,218

27,075

150,136
1,152,878
130,301
619,495
376,731
316,708

33,872
337,599
675,223

53,541

8,422,903




Draft
Midwestern Partners (Power Sector)

TABLE IM1P. POWER SECTOR EMISSION TRADING SIMULATION AMONG
SIX MIDWESTERN STATES PLUS MANITOBA IN YEAR 2020

(million dollars or otherwise specified)

Before Permits Emission Emission

Tradin After Trading® Traded Reduction After | Reduction
State g Cost Trading Cap

Mitigation | Mitigation | Trading Net Saving (million | (million (pf?:)crflnt (pfigcrim
Cost Cost Cost Cost tCOe) tCOe) BAU) BAU)

1A 82 15 47 61 21 4.36 9.62 23.58 34.27
IL 54 171 -156 15 39 -14.57 45.76 55.80 38.03
KS 30 17 11 29 1 1.04 8.85 25.43 28.42
Ml 40 106 -82 24 16 -7.68 30.42 42.49 31.77
MN 222 30 116 146 76 10.86 16.40 24.70 41.06
Wi 118 34 63 97 22 5.87 15.75 26.38 36.21
MB 0.11 0.12 28.78 57.50
Total 550 373 0 373 176 22.25" | 126.92 35.68 35.68

& Permit Price = $10.68/tonCO,e. This is the price of the last permit sold, which is also equal to the price of the last
ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average
mitigation cost per unit of CO, equivalent in this simulation differs for each state. For MN, for example, it is

$1.82/tonCO,e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 24.70% below the baseline level in 2020 for MN. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

® Represents number of permits bought or sold.



Draft
Midwestern Partners+Observers (Power Sector)

TABLE IM2P. POWER SECTOR EMISSION TRADING SIMULATION AMONG
NINE MIDWESTERN STATES PLUS MANITOBA IN YEAR 2020

(million dollars or otherwise specified)

Before Permits Emission Emission
. After Trading® Reduction After Reduction
Trading Traded .
State SCo_st Trading Cap
Mitigation | Mitigation | Trading Net aving (million | (million (pfigcrim (pﬁgc;nt
Cost Cost Cost Cost tCO.e) | tCOze) BAU) BAU)
1A 82 19 46 65 18 4.01 9.97 24.44 34.27
IL 54 190 -186 4 50 -16.32 47.50 57.93 38.03
KS 30 21 8 29 1 0.70 9.19 26.40 28.42
Ml 40 120 -102 18 22 -8.94 31.69 44.25 31.77
MN 222 37 117 154 68 10.25 17.02 25.63 41.06
Wi 118 41 60 101 18 5.26 16.36 27.40 36.21
MB 3 0 1 2 1 0.11 0.12 29.93 57.50
IN 4.56 26.01 25.01 29.39
OH 0.03 41.94 29.37 29.39
SD 13 12 0.35 2.66 31.72 35.84
Total 792 605 0 605 187 25.26° | 202.46 33.14 33.14

& Permit Price = $11.42/tonCO,e. This is the price of the last permit sold, which is also equal to the price of the last
ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average

mitigation cost per unit of CO, equivalent in this simulation differs for each state. For MN, for example, it is
$2.16/tonCO,e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 25.63% below the baseline level in 2020 for MN. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

® Represents number of permits bought or sold.



Draft
W(CI Partners (Power Sector)

TABLE IW1P. POWER SECTOR EMISSION TRADING SIMULATION AMONG SIX WESTERN
STATES AND TWO CANADIAN PROVINCES IN YEAR 2020

(million dollars or otherwise specified)

Before _ Permits Emi_ssion Emissi_o n

Trading After Trading Traded Reductlg_n After | Reduction
State SCo_st Trading Cap

Mitigation | Mitigation | Trading | Net | °®"9 | (million | (million (pfigcrfl”t (pfergcrf]”t
Cost Cost Cost Cost tCO.e) | tCO.e) BAU) BAU)

AZ -35 -413 115 -297 262 14.60 25.57 34.93 54.88
CA 13 169 -245 -76 89 -31.04 62.94 48.01 24.33
NM 90 -4 41 37 53 5.16 5.08 17.84 35.94
OR 56 4 32 36 20 4.00 6.76 21.34 33.97
uT 159 -4 64 60 99 8.12 6.68 18.26 40.44
WA 11 17 -6 11 0 -0.73 7.54 32.91 29.70
BC 0 0 -2 2 -0.25 0.25 22.32 0.00
MB 3 0 1 2 0.13 0.10 24.30 57.50
Total 297 -230 0 -230 527 32.02° | 114.91 35.30 35.30

& Permit Price = $7.91/tonCO,e. This is the price of the last permit sold, which is also equal to the price of the last
ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average
mitigation cost per unit of CO, equivalent in this simulation differs for each state. For CA, for example, it is

$2.69/tonCO,e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 48.01% below the baseline level in 2020 for CA. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

® Represents number of permits bought or sold.



Draft
WCI Partners+Observers (Power Sector)

TABLE IW2P. POWER SECTOR EMISSION TRADING SIMULATION AMONG ELEVEN
WESTERN STATES AND TWO CANADIAN PROVINCES IN YEAR 2020

(million dollars or otherwise specified)

Before Permits Emission Emission
. After Trading® Reduction After | Reduction
Trading Traded -

State Cost Trading Cap

Mitigation | Mitigation | Trading Net Saving (million | (million (pfe;:)c;nt (pfigcrf]m
Cost Cost Cost Cost tCOe) tCOe) BAU) BAU)

AZ -35 -399 146 -252 217 13.15 27.02 36.91 54.88
CA 13 299 -498 -199 212 -44.74 76.64 58.46 24.33
NM 90 4 48 52 38 4.30 5.95 20.86 35.94
OR 56 17 30 47 9 2.66 8.11 25.57 33.97
uT 159 7 77 85 75 6.96 7.84 21.43 40.44
WA 11 33 -28 5 6 -2.48 9.28 40.51 29.70
BC 0 1 -3 -3 3 -0.30 0.30 26.87 0.00
MB 3 0 1 2 1 0.11 0.12 29.49 57.50
co 571 525 12.56 7.97 13.98 36.02
ID 3 -8 1 2 -0.73 2.61 40.76 29.40
MT 19 10 15 4 0.88 1.65 15.01 22.99
NV 57 31 45 12 2.78 6.91 25.24 35.37
wYy 120 54 56 64 4.84 4.65 20.58 42.01
Total 1,067 -100 0 -100 | 1,167 48.24 | 159.04 35.35 35.35

& Permit Price = $11.14/tonCO,e. This is the price of the last permit sold, which is also equal to the price of the last

ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average
mitigation cost per unit of CO, equivalent in this simulation differs for each state. For CA, for example, it is
$3.90/tonCO,e. Please note that the average mitigation cost is related to mitigation level of a state, which for this

case is 58.46% below the baseline level in 2020 for CA. Multiplying the average mitigation cost by the number of

tons of CO, mitigated will equal the total mitigation cost for each state.
b Represents number of permits bought or sold.




| Draft
Midwestern and WCI Partners (Power Sector) b

TABLE IM1IW1P. POWER SECTOR EMISSION TRADING SIMULATION AMONG
SIX MIDWESTERN STATES, SIX WESTERN STATES, AND TWO CANADIAN PROVINCES IN
YEAR 2020

(million dollars or otherwise specified)

Before Permits Emission Emission

Tradin After Trading® Traded Reduction After Reduction
State Y Cost Trading Cap

Mitigation | Mitigation | Trading Net Saving (million | (million (pfer:)cnint (pfer:)c;nt
Cost Cost Cost Cost tCO.e) | tCO.e) BAU) BAU)

AZ -35 -407 130 =277 242 13.96 26.21 35.80 54.88
CA 13 224 -349 -124 137 -37.41 69.31 52.87 24.33
NM 90 -1 45 44 46 4.78 5.46 19.17 35.94
OR 56 9 32 41 15 3.41 7.36 23.22 33.97
uT 159 1 71 71 88 7.60 7.20 19.66 40.44
WA 11 23 -14 9 2 -1.52 8.32 36.35 29.70
BC 0 0 -2 -2 2 -0.27 0.27 24.34 0.00
1A 82 8 47 55 27 5.02 8.96 21.96 34.27
IL 54 136 -104 33 22 -11.14 42.32 51.61 38.03
KS 30 16 1.67 8.22 23.61 28.42
Ml 40 -5.26 28.01 39.11 31.77
MN 12.02 15.25 22.96 41.06
WI 7.01 14.61 24.47 36.21
MB 0.12 0.11 26.62 57.50
Total 844 129 129 715 55.60° | 241.60 35.49 35.49

 Permit Price = $9.32/tonCO,e. This is the price of the last permit sold, which is also equal to the price of the last

ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average
mitigation cost per unit of CO, equivalent in this simulation differs for each state. For MN, for example, it is
$1.20/tonCO.e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 22.96% below the baseline level in 2020 for MN. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

P Represents number of permits bought or sold.



Midwestern Partners plus WCI Partners+Observers
(Power Sector)

TABLE IM1W2P. POWER SECTOR EMISSION TRADING SIMULATION AMONG SIX
MIDWESTERN STATES, ELEVEN WESTERN STATES, AND TWO CANADIAN PROVINCES
IN YEAR 2020

(million dollars or otherwise specified)

. Emission Emission
.ﬁg&ﬁ;e After Trading® I.Dri;?;tj Reduction After Reduction

State Y Cost Trading Cap
Mitigation | Mitigation | Trading Net Saving (million | (million (pfergc:]nt (pfer[)cr?]nt

Cost Cost Cost Cost tCO,e) tCO,e) BAU) BAU)

AZ -35 -400 144 -256 221 13.26 26.91 36.77 54.88
CA 13 289 -478 -189 202 -43.84 75.73 57.77 24.33
NM 90 3 48 51 39 4.36 5.88 20.64 35.94
OR 56 16 30 46 10 2.76 8.01 25.27 33.97
uT 159 6 77 83 77 7.04 7.76 21.21 40.44
WA 11 32 -26 6 5 -2.36 9.16 39.99 29.70
BC 0 1 -3 -3 3 -0.29 0.29 26.55 0.00
CO 571 -94 137 43 528 12.60 7.93 13.91 36.02
ID 3 9 -8 1 2 -0.69 2.57 40.23 29.40
MT 19 5 10 15 4 0.90 1.63 14.79 22.99
NV 57 13 31 44 12 2.86 6.83 24.94 35.37
wY 120 2 53 55 65 4.89 4.60 20.37 42.01
1A 82 16 46 62 20 4.26 9.73 23.84 34.27
IL 54 176 -165 12 42 -15.10 46.29 56.45 38.03
KS 30 19 10 29 1 0.94 8.95 25.72 28.42
M1 40 110 -88 22 18 -8.06 30.81 43.02 31.77
MN 222 32 116 148 74 10.68 16.59 24.98 41.06
WI 118 36 62 98 20 5.68 15.93 26.69 36.21
MB 3 0 1 2 1 0.11 0.12 29.12 57.50
Total 1,614 271 0 271 1,342 70.34° 285.73 35.49 35.49

# Permit Price = $10.90/tonCO,e. This is the price of the last permit sold, which is also equal to the price of the last
ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average
mitigation cost per unit of CO, equivalent in this simulation differs for each state. For MN, for example, it is
$1.92/tonCO,e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 24.98% below the baseline level in 2020 for MN. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

P Represents number of permits bought or sold.
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Midwestern Partners+Observers
plus WCI Partners+Observers (Power Sector)  Dratft

TABLE IM2W2P. POWER SECTOR EMISSION TRADING SIMULATION AMONG NINE
MIDWESTERN STATES, ELEVEN WESTERN STATES, AND TWO CANADIAN PROVINCES
IN YEAR 2020

(million dollars or otherwise specified)

Before Permits Emission Emission
. After Trading® Reduction After Reduction
Trading c Traded di

State s o_st Trading Cap
Mitigation | Mitigation | Trading Net aving (million | (million (pfer:fnim (pfer:)cr:.‘]nt

Cost Cost Cost Cost tCO,e) tCO,e) BAU) BAU)
AZ -35 -398 148 -250 215 13.08 27.09 37.01 54.88
CA 13 306 -512 -207 220 -45.36 77.25 58.93 24.33
NM 90 4 48 53 37 4.25 5.99 21.01 35.94
OR 56 18 29 47 9 2.60 8.17 25.78 33.97
uT 159 8 78 86 74 6.90 7.90 21.59 40.44
WA 11 34 -29 5 6 -2.56 9.36 40.87 29.70
BC 0 1 -3 -3 3 -0.30 0.30 27.10 0.00
co 571 -94 142 48 523 12.54 8.00 14.03 36.02
1D 3 10 -8 1 2 -0.75 2.63 41.12 29.40
MT 19 6 10 15 4 0.86 1.67 15.15 22.99
NV 57 15 31 45 11 2.72 6.97 25.44 35.37
(A% 120 3 54 57 63 4.81 4.69 20.73 42.01
1A 82 18 46 64 18 4.07 9.92 24.31 34.27
IL 54 187 -181 6 49 -16.04 47.23 57.60 38.03
KS 30 21 9 29 1 0.76 9.13 26.24 28.42
M1 40 118 -99 19 21 -8.74 31.49 43.98 31.77
MN 222 36 117 152 69 10.34 16.92 25.48 41.06
Wi 118 40 60 100 18 5.35 16.26 27.24 36.21
MB 3 0 1 2 1 0.11 0.12 29.74 57.50
IN 113 51 53 104 9 4.71 25.86 24.86 29.39
OH 117 114 3 117 0 0.28 41.69 29.19 29.39
SD 13 8 4 12 0 0.36 2.65 31.52 35.84
Total 1,856 503 0 503 1,353 73.75" | 361.27 34.07 34.07

@ Permit Price = $11.30/tonCO,e. This is the price of the last permit sold, which is also equal to the price of the last
ton of CO,e mitigated (its marginal mitigation cost). It is the same for each state for a given case. The average
mitigation cost per unit of CO, equivalent in this simulation differs for each state. For MN, for example, it is
$2.10/tonCO,e. Please note that the average mitigation cost is related to mitigation level of a state, which for this
case is 25.48% below the baseline level in 2020 for MN. Multiplying the average mitigation cost by the number of
tons of CO, mitigated will equal the total mitigation cost for each state.

® Represents number of permits bought or sold.







Summary Data Table — Power Sector Drait

DATA TABLE
(for Power Sector)

Cap: 15% (for .

WCI) and 22.5% zozgn?;:‘slfoﬁ;oss GHG Mitigation Q‘;trarll;fl Gross State

State (for Midwestern) (Consumption- Goal in 2020 Miti atigon Cost Product in 2020

Below 2005 baseé’) (relative to BAU (dg”ars o (million 2000
Emissions in 2020 (million tCO5e) emissions) tco e;’ dollars)
(million tCO4e) 2 2
AZ 33.0 73.2 54.88% 46.2 6,219
CA 99.2 131.1 24.33% 2.5 43,086
NM 18.3 28.5 35.94% 29.3 1,568
OR 20.9 31.7 33.97% 18.1 2,564
uT 21.8 36.6 40.44% 33.7 2,123
WA 16.1 22.9 29.70% 6.7 4,030
BC 11 1.1 0.00% -5.6 2,040
co 36.5 57.0 36.02% 99.0 5,935
ID 4.5 6.4 29.40% 6.5 1,144
MT 8.5 11.0 22.99% 20.3 1,121
NV 17.7 27.4 35.37% 19.8 2,166
wyY 131 22.6 42.01% 38.9 1,210
1A 26.8 40.8 34.27% 20.5 2,968
IL 50.8 82.0 38.03% 5.6 25,856
KS 24.9 34.8 28.42% 13.0 2,909
MI 48.9 71.6 31.77% 6.6 14,234
MN 39.1 66.4 41.06% 25.3 5,267
Wi 38.1 59.7 36.21% 18.3 5,337
0.0

MB 0.2 0.4 57.50% 34.2 948
IN 73.4 104.0 29.39% 15.2 7,888
OH 100.8 142.8 29.39% 11.4 14,377
SD 54 8.4 35.84% 14.0 964
Total 699.1 1,060.4 34.07% 153,953
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