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Key Study Objectives

Assess and analyse the potential incremental impact of each ETS tariff  option with 
respect to:

– Hourly Ontario Energy Price (HOEP);
– Export Revenues
– Export and Import Volumes; and
– Market Efficiency (i.e., total consumer and producer surplus)

Aim is not to optimize these parameters; rather, to ascertain the potential incremental 
impact of each option on these key parameters.
Observe and analyse potential incremental impacts on environmental emissions (i.e., 
SO2, NOx and CO2) attributed to each ETS tariff option.
Other implementation issues will be considered by the IESO, including potential reliability 
and operational impacts, regulatory and legal implications, and observed impacts on 
surplus base-load generation events.

Overview



3

Limitations of Analysis

Contracted generator arrangements and obligations have generally been ignored
Bidding behavior has generally been ignored
Implications of changes in “uplift charge” revenue (and any associated impacts on rates) 
are not considered
Limited understanding of hydropower output shape (Ontario, Quebec, New York) 
Transmission constraints inside of Ontario are not modeled
We used a load duration curve model with a “pipes-and-bubbles” representation of 
transmission 

– Not chronological
– Does not model electrical flows, but
– Does model contract paths, which is essential for this analysis  

Overview
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Welfare Measures:  Changes in Consumer Surplus and Producer Surplus

Change in Consumer Surplus is measured as the change in the wholesale price times 
demand

– Regional demand does not change as a function of price
– Demand and price vary by month and time block

Change in Producer Surplus is the change in Energy Margin for all Ontario generation 
units 

– Energy Margin = Energy Revenue less all variable costs (fuel, VOM, environmental 
allowances)

Overview



North American Electricity and Environment Model (NEEM)

NEEM Inputs
• Fuel prices (oil, gas)

• Coal supply curves

• Peak Demand

• Energy Demand by Load 
Block

• Unit-level inputs (capacity, 
emissions controls, heat 
rates, O&M costs)

• Cost information for new 
builds and retrofits

• Emissions caps (or prices)

• RPS requirements

• Reserve margin 
requirements

• Inter-regional transmission 
constraints and wheeling 
charges

NEEM
• Linear 
program
Minimizes 
present value of 
all electricity 
supply costs

• 30 U.S. regions 
and 5 Canadian 
regions

• Long-term 
planning 
horizon – 50-70 
years 

NEEM Outputs
• Regional wholesale peak 
and off-peak electricity 
prices

• Inter-regional power flows

• Coal prices by coal type, 
reflecting supply and 
demand

• Allowance and REC prices

• New builds and retrofit 
decisions

• Retirement and mothball 
decisions

Overview



NEEM has 10 load blocks in each month (120 load blocks in total)
Overview
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Map of NEEM Regions

Michigan is a separate region.  Ontario to PJM flows were modeled as two 
virtual links, one via MISO and the other via NY.

MI

Overview
Denotes key transmission link.
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General Conclusions

Due to its low-carbon portfolio (hydro, nuclear, wind, and gas), Ontario has more opportunity to 
export (to PJM/MISO) after a North American carbon policy takes effect
ETS options that increase the cost of Ontario exports relative to status quo (e.g., average network 
rate and reciprocal agreements) tend to increase consumer surplus and decrease producer 
surplus
− The average network rate scenario involves a unilateral increase in the ETS charge, reducing 

external demand for Ontario power, and reducing the HOEP
− Because Ontario has a lower export tariff than its neighbors, reciprocal tariff elimination 

reduces net exports from Ontario, decreases producer surplus, and increases consumer 
surplus

ETS options that decrease the cost of Ontario exports relative to status quo (e.g., unilateral tariff 
elimination) tend to increase producer surplus and decrease consumer surplus 
ETS revenues increase in the scenarios that involve ETS charge increases
Impacts on SO2 and NOx emissions are small because:
− Ontario’s CO2 policy reduces those emissions well below their caps irrespective of the ETS 

charge scenario
− The US CAIR policy restricts the emissions of both pollutants
− But there is a small regional increase in emissions in the scenarios where the export tariffs 

are eliminated (in 2015)
The ETS charge scenarios have no effect on US and Canadian CO2 emissions since the cap-
and-trade policy applies to both countries 

Overview
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Assumptions

Source: IESO data
* In any given month, hydro output was assumed to be flat across the load blocks
** Nuclear POD and forced outage rate reflect a capacity-weighted annualized rate calculated from IESO reliability assessment data

Notes

Ontario electricity demand, in TWh

Peak hour electricity demand, in MW

Annual total of hydro-generated 
electricity, in GWh

Ontario cap on SO2 emissions, in 
kilotonnes

Ontario cap on NOx emissions, in 
kilotonnes

Load

Peak Energy

Hydro Output*

SO2 Cap

NOx Cap

2007

152 

25,737

33,400

127 

41.3 

2010

159

26,986

36,734 

127

41.3

2015

165 

28,099 

39,225 

127 

41.3 

Ontario cap on CO2 emissions from coal 
–fired power plants, in million metric tonsCO2 Cap None 15.6 11.5 

Annual planned outage days for Ontario 
nuclear fleetNuclear POD** altered to 

target 2007 
nuclear 

generation 

39 36 

Annual forced outage rate for Ontario 
nuclear fleet

Nuc. Forced 
Outage Rate** 3.5% 3.4% 

Key Assumptions
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Natural gas delivered prices to Ontario power plants

Henry hub prices based on a blend of NYMEX futures and EIA’s AEO 2009 forecast.  
A regional basis differential adjusts this forecast to Ontario delivered prices.

Key Assumptions



13

North-American CO2 policy affects 2015 assessment

North-American carbon policy starts in 2015 at $26.53/tonne (CAN$), annual 
escalation is 5% real.

Key Assumptions
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New build and retirement schedule (by 2010 and 2011-2015)

Gas, nuclear, and wind comprise the majority of new capacity in transition to low-
emissions fleet.

Notes: (1) NEEM model did not choose any economic 
additions over or above IESO’s reported 
planned builds/retirements schedule

(2) Gas/oil retirements were determined by the 
model; many of these resources remained only for 
capacity reasons but did not generate

Incremental Capacity Additions
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Key Assumptions
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Calculation of Changes in Consumer Surplus and Producer Surplus
(focus on Ontario producers and consumers only)

Change in Consumer Surplus in any block* = (Price status quo – Price scenario) * block demand

Total change in Consumer Surplus sum across the 120 blocks

Change in Producer Surplus in any block = change in energy margin for all Ontario units
[Energy margin = Energy Revenue less all variable costs (fuel, VOM, allowances, etc.) ]

Total change in Producer Surplus sum across the 120 load blocks

Key Assumptions

* The CRA NEEM model divides the annual load curve into 120 blocks.  There are 
10 blocks in each month.  The loads are sorted from highest to lowest (within 
each month) and are not necessarily sequential.
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Status Quo Economics (facilitates understanding of changes under the 
various scenarios reported subsequently)

2010 Producer Surplus = $5,290 (Million 2008 CAN$)
2015 Producer Surplus = $8,125 (Million 2008 CAN$)
Status quo consumer surplus cannot be reported because load is fixed 
(demand is perfectly inelastic), so consumer surplus is infinite

2010 ETS Revenue = $19.7 (Million 2008 CAN$)
2015 ETS Revenue = $31.8 (Million 2008 CAN$)

Key Assumptions
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Key Assumptions for Calibration and Scenario Analysis

2007 Model Calibration Results

Scenario Definitions

Results by Scenario

Emissions Impacts by Scenario

Conclusions

Appendix



18

Generation Calibration - 2007
2007 Calibration

Gas and coal bids calibrated to roughly match annual output.  Bids of 
combined-cycle gas were reduced roughly 15-25%.  Bids on peaking gas 
were also adjusted for the calibration, but those bid adjustments were 
removed in 2010 and 2015 because of pending contractual changes.
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Import/Export Balance Calibration - 2007
2007 Calibration
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Key Assumptions for Calibration and Scenario Analysis

2007 Model Calibration Results

Scenario Definitions

Results by Scenario

Emissions Impacts by Scenario

Conclusions

Appendix



2120 Private and Confidential

ETS Tariff Design Options and Scenario Considered

Option 1 –

Status Quo

Option 2 -

Average Network
Rate Option

Option 3 -

Reciprocal
Treatment

Option 4 -

Ontario Unilateral 
Eliminates ETS Tariff

(1) In All Hours

(2) Off-Peak Hours Only

Average Network Rate 

(1) Export Tariff Eliminated in 
All Markets

(2) Export Tariff Based on 
Avg. Embedded Network 
Cost (Exception New York)

Scenarios modeledDesign Options Considered

Scenario Definitions

See Appendix for More Detail on the Scenario Definitions.

* On-peak is 5x12 basis for this scenario.

Ontario increases rate by $3.83

Wheeling charge changes vs. 
Option 1 (2010)

Ontario decreases rate by $0.95
HQ decreases rate by $7.71
MISO decreases rate by $4.78
NY decreases rate by $3.64
PJM rate decreased by $4.78 / $3.64

Ontario increases rate by $6.76 to HQ, 
$3.83 to MISO

Ontario reduces rate by $0.95 to NY
Ontario reduces rate to PJM by $0.95 / 
$3.83
NY decreases rate by $3.64
PJM via NY rate decreased by $3.64

Ontario decreases rate by $0.95

Overview
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Key Assumptions for Calibration and Scenario Analysis

2007 Model Calibration Results

Scenario Definitions

Results by Scenario

Emissions Impacts by Scenario

Conclusions

Appendix
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Under Status Quo, the NEEM model suggests that Ontario will export 
significantly more power to PJM/MISO under North American carbon policy 
(in 2015)  

As a result, the incremental export impacts (of ETS changes) become larger in 2015 
for PJM (and MISO).

Scenario Results
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Changes in Net Exports

Note:  A negative value means that Ontario’s net exports (exports less 
imports) would decrease.

Scenario Results
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Option 2 (average network rate option)
Scenario Results

A fall in exports is more than offset by the high ETS, so revenues increase.
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Option 2 (average network rate option)
Scenario Results

The unilaterally increased ETS reduces producer surplus (through reduced 
exports) but increases consumer surplus by lowering prices (prices are not 
pushed up as much by external demand).
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Option 3, Scenario 1 (reciprocal treatment, tariff eliminated)
Scenario Results

The ETS revenue is completely lost when the ETS is eliminated.
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Option 3, Scenario 1 (reciprocal treatment, tariff eliminated)
Scenario Results

Since Ontario’s neighbors’ export charges are higher to begin with (in status 
quo), upon tariff elimination imports to Ontario increase and therefore producer 
surplus decreases.  Consumer surplus increases as imports are subject to 
lower tariffs when exiting Ontario’s neighbors’ systems.
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Option 3, Scenario 2 (reciprocal treatment, avg. embedded network cost)
Scenario Results

Revenues increase despite a drop in exports because the ETS to some regions 
(HQ and MISO/PJM) is increased significantly.
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Option 3, Scenario 2 (reciprocal treatment, avg. embedded network cost)
Scenario Results

Increased ETS to non-NY neighbors reduces producer surplus (by reducing 
exports) but increases consumer surplus by lowering prices (prices are not 
pushed up as much by external demand).



31

Option 4, Scenario 1 (unilateral tariff elimination in all hours)
Scenario Results

The ETS revenue is completely lost under tariff elimination. The loss in ETS 
revenue is the same as Option 3 scenario 1.  
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Option 4, Scenario 1 (unilateral tariff elimination in all hours)
Scenario Results

When the ETS is removed unilaterally, exports increase and prices increase.  This 
increases producer surplus and reduces consumer surplus.  Total surplus is 
significantly positive in 2015 because carbon policy has increased external 
demand for Ontario’s cleaner power. 
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Scenario Results

There is a lower impact on ETS revenue than scenario 1 because the ETS is 
retained on-peak and that revenue is collected.

Option 4, Scenario 2 (unilateral tariff elimination, off-peak only)
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Scenario Results

Compared to scenario 1, the 2015 increase in producer surplus (and decrease in 
consumer surplus) is significantly reduced.  This is because scenario 2 does not 
cut the on-peak ETS.

Option 4, Scenario 2 (unilateral tariff elimination, off-peak only)
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ETS Revenue and Market Efficiency Impacts
Scenario Results
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Key Assumptions for Calibration and Scenario Analysis

2007 Model Calibration Results

Scenario Definitions

Results by Scenario

Emissions Impacts by Scenario

Conclusions

Appendix
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Emissions Impacts

Overall emissions impacts are small 
Ontario SO2 and NOx will be well below their caps regardless of the export tariff 
scenario because of Ontario carbon policy 
Overall impacts on U.S. SO2 and NOx will be relatively small because of CAIR.  
Regionally (Ontario and neighboring US regions) and in 2015, SO2 and NOx 
emissions will increase a bit under option 3, Scenario 1 (reciprocal tariff elimination) 
and under option 4, Scenarios 1 and 2 (unilateral tariff elimination)   
North American cap-and-trade policy for CO2 would control any CO2 leakage 
associated with export tariff changes  

- If all power sector CO2 emissions in North America were subject to cap-and-
trade, North American CO2 emissions would not be affected by the choice of 
export tariff scenario  

- Since we modeled the North American policy as a CO2 price and allowed 
emissions to change, we see small net changes in CO2 emissions

Emissions Results
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CO2 Emissions Impacts
Emissions Results

The CO2 emissions impacts are not precisely offsetting because we modeled 
the CO2 policy using a price rather than a cap.
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Changes in Net Exports (these generally drive emissions impacts)

Note:  A negative value means that Ontario’s net exports (exports less 
imports) would decrease.

Emissions Results
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Option 2 (average network rate option)
Emissions Results
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Option 3, Scenario 1 (reciprocal treatment, tariff eliminated)
Emissions Results
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Option 3, Scenario 2 (reciprocal treatment, avg. embedded network cost)
Emissions Results



43

Option 4, Scenario 1 (unilateral tariff elimination in all hours)
Emissions Results



44

Option 4, Scenario 2 (unilateral tariff elimination, off-peak hours only)
Emissions Results
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Key Assumptions for Calibration and Scenario Analysis

2007 Model Calibration Results

Scenario Definitions

Results by Scenario

Emissions Impacts by Scenario

Conclusions

Appendix
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Economic Impacts

Due to its portfolio of hydro, nuclear, wind, and gas, Ontario has more opportunity to 
export (to PJM/MISO) after North American carbon policy takes effect 
Option 2 (average network rate) and option 3 (reciprocal agreements) increase 
consumer surplus and decrease producer surplus
Option 4, scenarios 1 and 2 increase producer surplus, but scenario 2 less so.  
Option 4, scenarios 1 and 2 decrease consumer surplus, but scenario 2 less so.  
These are the unilateral tariff elimination options – (Scenario 2 involves tariff 
elimination only in the off-peak hours)
Option 2 and Option 3, scenario 2 increase ETS revenue.  All other options decrease 
ETS revenue

Conclusions
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Key Assumptions for Calibration and Scenario Analysis

2007 Model Calibration Results

Scenario Definitions

Electric Power Results by Scenario

Emissions Impacts Sector Results by Scenario

Conclusions

Appendix
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All-Hours Prices Calibration
2007 Calibration

NEEM-projected all-hours prices are quite close to actual (with the exception 
of February and March).  In these two months, even though actual Ontario 
prices, actual exports were high and imports were low.
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Peak and Off-peak Prices Calibration

On-peak prices from production cost models (like CRA’s NEEM Model) are typically 
lower than real-world peak prices.  Production cost models do not make unit 
commitment errors (because they anticipate load and generator outages perfectly) 
and this biases on-peak prices downward.

2007 Calibration
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Option 2 (average network rate option)

Year Change in 
Exports from 
Status Quo

Change in 
Imports from 
Status Quo

2010 (24%) (8%)

2015 (15%) 1%

Exports are reduced because of the 
increased ETS.  Imports are less affected.

In 2015, the export reductions occur more to 
PJM/MISO rather than to NY.  This is because 
there is a lot of power flowing to PJM/MISO in 
2015 in status quo due to the North American 
carbon policy.  These increased flows are 
both on-peak and off-peak.

Scenario Results
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Option 3, Scenario 1 (reciprocal treatment, tariff eliminated)

Year Change in 
Exports from 
Status Quo

Change in 
Imports from 
Status Quo

2010 8% 193%

2015 1% 35%

Cutting Ontario’s ETS to zero has little impact 
on exports because the ETS is low in status 
quo.  However, imports to Ontario are more 
affected because Ontario’s neighbors have 
higher export tariffs in status quo.  

The incremental imports from PJM and MISO 
due to tariff reduction are sharply reduced in 
2015 because the North American carbon 
policy has reduced imports from PJM and 
MISO in status quo.

Scenario Results
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Option 3, Scenario 2 (reciprocal treatment, avg. embedded network cost)

Year Change in 
Exports from 
Status Quo

Change in 
Imports from 
Status Quo

2010 (6%) 0%

2015 (16%) 4%

Exports to NY increase because NY is the only 
neighbor to which the ETS is cut. 

Exports to PJM are noticeably affected by the 
scenario in 2015 (and not 2010) because there 
are a lot more flows to PJM via MISO under 
carbon policy.  The higher tariff to PJM via 
MISO reduces these exports.

There are negligible impacts on imports.

Scenario Results
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Option 4, Scenario 1 (unilateral tariff elimination in all hours)

Year Change in 
Exports from 
Status Quo

Change in 
Imports from 
Status Quo

2010 5% 0%

2015 2% 0%

Since the Ontario ETS is small, increases 
of exports are modest under the unilateral 
cut in the ETS.  

Impacts on imports are negligible.

Scenario Results
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Option 4, Scenario 2 (unilateral tariff elimination, off-peak only)

Year Change in 
Exports from 
Status Quo

Change in 
Imports from 
Status Quo

2010 4% (1%)

2015 2% 0%

This is similar to Option 4, Scenario 1.  
The Ontario ETS is small, so impacts 
are small. 

Scenario Results



55

Option 2 (average network rate option)

Change in Electricity Prices Relative to Status Quo

Year All-Hours Peak Off-Peak

2010 (3.8%) (2.1%) (5.9%)

2015 (2.4%) (2.6%) (2.1%)

Scenario Results

Prices are lower because the increased ETS dampens external demand.
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Option 3, Scenario 1 (reciprocal treatment, tariff eliminated)

Change in Electricity Prices Relative to Status Quo

Year All-Hours Peak Off-Peak

2010 (1.4%) (1.5%) (1.3%)

2015 (0.5%) 0.5% (2.1%)

Scenario Results

Prices are generally reduced, but not by as much as in option 2.
On-peak prices are slightly higher in 2015, as on-peak net exports have 
increased upon reciprocal tariff elimination.
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Option 3, Scenario 2 (reciprocal treatment, avg. embedded network cost)

Change in Electricity Prices Relative to Status Quo

Year All-Hours Peak Off-Peak

2010 (1.6%) (0.9%) (2.5%)

2015 (2.5%) (2.6)% (2.3%)

Scenario Results

Prices are lower because the increased ETS dampens external demand.
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Option 4, Scenario 1 (unilateral tariff elimination in all hours)

Change in Electricity Prices Relative to Status Quo

Year All-Hours Peak Off-Peak

2010 0.7% 0.4% 1.0%

2015 0.5% 0.7% 0.2%

Scenario Results

Reducing the ETS unilaterally increases prices because external demand increases.
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Change in Electricity Prices Relative to Status Quo

Year All-Hours Peak Off-Peak

2010 0.5% 0.0% 1.2%

2015 0.1% 0.0% 0.1%

Scenario Results
Option 4, Scenario 2 (unilateral tariff elimination, off-peak only)

Reducing the ETS unilaterally increases prices because external demand 
increases.  For scenario 2, this only occurs during the off-peak hours in which 
the ETS is cut.
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Impacts on Ontario Exports
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Impact on Ontario Imports
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Appendix B: All-In Export Costs and ETS

2010

All-In Export Costs
(2008 $CAN/MWh)

To

ON HQ
PJM

NY MISO
Via MISO Via NY

From

ON 16.22 4.92 12.66 4.27 4.27

HQ 11.95 11.95

PJM
Via MISO 6.01

4.15 0.58
Via NY 11.17

NY 7.02 18.97 8.39

MISO 5.43 0.65

2015

All-In Export Costs
(2008 $CAN/MWh)

To

ON HQ
PJM

NY MISO
Via MISO Via NY

From

ON 16.29 4.95 12.69 4.30 4.30

HQ 12.00 12.00

PJM
Via MISO 6.01

4.15 0.58
Via NY 11.17

NY 7.02 19.02 8.39

MISO 5.43 0.65

2010

Export Tariff out of 
Ontario (2008 
$CAN/MWh)

HQ 0.95

NY 0.95

MISO 0.95

2015

Export Tariff out of 
Ontario (2008 
$CAN/MWh)

HQ 0.96

NY 0.96

MISO 0.96

Status Quo
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Appendix B: All-In Export Costs and ETS

2010

All-In Export Costs
(2008 $CAN/MWh)

To

ON HQ
PJM

NY MISO
Via MISO Via NY

From

ON 20.05 8.75 16.49 8.10 8.10

HQ 11.95 11.95

PJM
Via MISO 6.01

4.15 0.58
Via NY 11.17

NY 7.02 18.97 8.39

MISO 5.43 0.65

2015

All-In Export Costs
(2008 $CAN/MWh)

To

ON HQ
PJM

NY MISO
Via MISO Via NY

From

ON 20.12 8.78 16.52 8.12 8.12

HQ 12.00 12.00

PJM
Via MISO 6.01

4.15 0.58
Via NY 11.17

NY 7.02 19.02 8.39

MISO 5.43 0.65

2010

Export Tariff out of 
Ontario (2008 
$CAN/MWh)

HQ 4.78

NY 4.78

MISO 4.78

2015

Export Tariff out of 
Ontario (2008 
$CAN/MWh)

HQ 4.79

NY 4.79

MISO 4.79

Option 2 – Average Network Rate



64

Appendix B: All-In Export Costs and ETS

2010

All-In Export Costs
(2008 $CAN/MWh)

To

ON HQ
PJM

NY MISO
Via MISO Via NY

From

ON 15.27 3.97 11.71 3.32 3.32

HQ 4.23 11.95

PJM
Via MISO 1.23

4.15 0.58
Via NY 7.53

NY 3.38 18.97 8.39

MISO 0.65 0.65

2015

All-In Export Costs
(2008 $CAN/MWh)

To

ON HQ
PJM

NY MISO
Via MISO Via NY

From

ON 15.33 3.99 11.73 3.33 3.33

HQ 4.26 12.00

PJM
Via MISO 1.23

4.15 0.58
Via NY 7.53

NY 3.38 19.02 8.39

MISO 0.65 0.65

2010

Export Tariff out of 
Ontario (2008 
$CAN/MWh)

HQ 0

NY 0

MISO 0

2015

Export Tariff out of 
Ontario (2008 
$CAN/MWh)

HQ 0

NY 0

MISO 0

Option 3, Scenario 1 – Reciprocal Tariff Elimination



65 **Note: Except between New York where the ETS tariff  is deemed to be eliminated.

Appendix B: All-In Export Costs and ETS

2010

All-In Export Costs
(2008 $CAN/MWh)

To

ON HQ
PJM

NY MISO
Via MISO Via NY

From

ON 22.98 8.75 11.71 3.32 8.10

HQ 11.95 11.95

PJM
Via MISO 6.01

4.15 0.58
Via NY 7.53

NY 3.38 18.97 8.39

MISO 5.43 0.65

2015

All-In Export Costs
(2008 $CAN/MWh)

To

ON HQ
PJM

NY MISO
Via MISO Via NY

From

ON 23.07 8.76 11.73 3.33 8.11

HQ 12.00 12.00

PJM
Via MISO 6.01

4.15 0.58
Via NY 7.53

NY 3.38 19.02 8.39

MISO 5.43 0.65

2010

Export Tariff out of 
Ontario (2008 
$CAN/MWh)

HQ 7.71

NY 0

MISO 4.78

2015

Export Tariff out of 
Ontario (2008 
$CAN/MWh)

HQ 7.74

NY 0

MISO 4.78

Option 3, Scenario 2 – Reciprocal Treatment, avg. Embedded Network Cost**
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Appendix B: All-In Export Costs and ETS

2010

All-In Export Costs
(2008 $CAN/MWh)

To

ON HQ
PJM

NY MISO
Via MISO Via NY

From

ON 15.27 3.97 11.71 3.32 3.32

HQ 11.95 11.95

PJM
Via MISO 6.01

4.15 0.58
Via NY 11.17

NY 7.02 18.97 8.39

MISO 5.43 0.65

2015

All-In Export Costs
(2008 $CAN/MWh)

To

ON HQ
PJM

NY MISO
Via MISO Via NY

From

ON 15.33 3.99 11.73 3.33 3.33

HQ 12.00 12.00

PJM
Via MISO 6.01

4.15 0.58
Via NY 11.17

NY 7.02 19.02 8.39

MISO 5.43 0.65

2010

Export Tariff out of 
Ontario (2008 
$CAN/MWh)

HQ 0

NY 0

MISO 0

2015

Export Tariff out of 
Ontario (2008 
$CAN/MWh)

HQ 0

NY 0

MISO 0

Option 4, Scenario 1 and 2 – Unilateral Tariff Elimination (note:  Scenario 2 is 
status quo on-peak)
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Option 2 (average network rate option)
Emissions Results
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Option 2 (average network rate option)
Emissions Results

CO2 impacts are small and offsetting.
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Option 3, Scenario 1 (reciprocal treatment, tariff eliminated)
Emissions Results
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Option 3, Scenario 1 (reciprocal treatment, tariff eliminated)
Emissions Results

CO2 impacts are small and nearly 
offsetting.
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Option 3, Scenario 2 (reciprocal treatment, avg. embedded network cost)
Emissions Results
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Option 3, Scenario 2 (reciprocal treatment, avg. embedded network cost)
Emissions Results

CO2 impacts are small and nearly 
offsetting.
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Option 4, Scenario 1 (unilateral tariff elimination in all hours)
Emissions Results
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Option 4, Scenario 1 (unilateral tariff elimination in all hours)
Emissions Results

CO2 impacts are small and nearly 
offsetting.
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Emissions Results
Option 4, Scenario 2 (unilateral tariff elimination, off-peak only)
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Emissions Results

CO2 impacts are small and nearly 
offsetting.  

Option 4, Scenario 2 (unilateral tariff elimination, off-peak only)
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Forecasted hydro output by month was provided by the IESO

Source:  IESO

Within any month, hydro assumed to run flat across the load blocks.
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Nox Emissions Impacts



79

SO2 Emissions Impacts



Key Transfer Limits
Overview

FROM TO Transfer Limit (MW)

Ontario Quebec 1,600

Ontario New York + PJM via NY
PJM via NY

1,450
1,050

Ontario Michigan + PJM via Michigan 2,150

Ontario Minnesota 140

Quebec Ontario 1,600

New York + PJM via NY Ontario 1,550

Michigan + PJM via Michigan
PJM via Michigan

Ontario 1,800*
1,500*

Minnesota Ontario 90

* PJM-to-Michigan + Michigan-to-Ontario is limited to 3,000 MW.  For example, if 1,201 MW is 
transferred from PJM to Michigan, only 1,799 MW can be transferred from Michigan to Ontario.
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