                        MCES COST IMPACT OF CONTROLLING 
                              GREENHOUSE GASES (GHGs)

A. Kyoto Greenhouse Gases

The six Kyoto greenhouse gases (GHGs) and their global warming potential multipliers with respect to CO2 (tons of CO2 equivalent) are:
GHG                                                    Multiplier 
1. Carbon Dioxide (CO2)                       1

2. Methane (CH4) (Unburned)               21-23
3. Nitrous Oxide (N2O)                         296-310
4. Hydrofluorocarbons (HFCs)            12-12,000

5. Perflourocarbons (PFCs)                 5,700-11,900
6. Sulfur Hexafluoride (SF6)               22,200-23,900
Source: Energy Information Administration Voluntary Reporting of Greenhouse Gases Program, see http://www.eia.doe.gov/oiaf/coefficients.html
 

The multipliers are expressed as a range based on various studies of 100-year Global Warming Potentials (GWPs). The range for HFCs and PFCs varies widely depending on exactly which HFC or PFC variation is being considered within the wide range of molecular structures within the family. The range for the other four GHGs is quite tight depending on what source is used from the literature. However, we understand that HFCs, PFCs and SF6 are not part of emissions from MCES operations.
B. Cost of GHGs
According to MN law, the MPUC was required to report a range of costs to the MN legislature by January 1, 2008. However, in the meantime, the MN Department of Commerce recommended in a September 10, 2007 letter to the MPUC that an interim value of $9.00 per ton be used in MN. This value is higher than current carbon trades on the Chicago Climate Exchange, but much lower than values in European countries adopting the Kyoto Protocol. In their December 21, 2007 order, the MPUC settled on a range of $9.00 to $30.00 per ton for evaluating resource options that would be considered starting in 2012. Cost calculations in this report are based on the lower end of the MN interim value of $9.00 to $30.00 per ton.
C. Direct vs. Indirect Carbon Costs
1. Indirect Carbon Costs (Xcel Energy Sources)
If an MCES focus is on indirect carbon costs, the emphasis would be on electricity. For electricity purchased from Xcel, we could calculate a composite cost either based on a composite embedded mix of input fuels (approximately 40% coal, 25% nuclear, 7% renewables and natural gas, and 28% purchases) or a composite cost based on the marginal fuels displaced by conservation. If the purchases are mostly Manitoba Hydro and wind, then the electric cost component related to purchases and nuclear would be based on zero GHGs.

2. Direct carbon costs

This carbon would come from the sludge burned at the Metro Plant, natural gas used to produce steam, and other stationary and process emissions. One could similarly derive an on-site carbon cost figure for Mlbs of steam generated from combusted natural gas fuel used at the treatment plants which is about half that of coal on a Btu or Mlb basis. Keep in mind that unburned methane would have a multiplier of 21-23. We understand that carbon inventory for all MCES direct activities (including vehicle miles driven) is a future goal.

D. Carbon Cost Indices
1. Indirect Carbon Cost Indices, Xcel Energy Generation Sources
It is important to express the cost of GHGs according to units in which energy commodities are commonly purchased, such as KWHs, BTUs and gallons. 
Following is a range of bottom line figures for electricity based on an effective carbon cost of $9.00 per ton of CO2 expressed in cents per KWH.
 

Electricity from western coal at 213 lbs per million BTUs = $1.00 per KWH

 

Electricity from natural gas at 117 lbs per million BTUs = 0.53 cents per KWH

 

Electricity from Xcel's claim at 1.2 lbs per KWH = 0.54 cents per KWH

 

Electricity from a marginal mix of 70% coal and 30 % natural gas = 0.87 cents per KWH.
Electricity from Xcel’s embedded mix, including Manitoba Hydro, wind and nuclear at zero emissions = 0.41 cents per KWH.

2. Indirect Carbon Cost Indices, the Climate Registry Recommendations
The Climate Registry’s “General Reporting Protocol” dated 10-29-07 states that when calculating carbon emissions from electricity, one should use either:

a. Generating unit or supplier specific emission factors (first choice), or

b. The average emission rate of generators supplying the local transmission grid.

The Climate Registry’s data for the Western Midwest Reliability Organization (WMRO) area, roughly corresponding to MISO’s footprint, is 1,814 lbs CO2 per MWH (approximately 0.83 cents per KWH) which, compared to the calculations in foregoing part D-1 appears to be based mostly on coal and natural gas.
The General Reporting Protocol also shows some methane (CH4) and nitrous oxide (N2O) emissions from electric generation, but these are minor, even when considering their respective multipliers.

After considering all the foregoing, we recommend that MCES apply Xcel’s CO2 emissions claim of 1.2 lbs per KWH = 0.54 cents per KWH at an effective CO2 value of $9.00 per ton.
3. Direct (on-site) Carbon Cost Indices
For direct emissions from wastewater operations, we recommend the following;

a. Cost of CO2 estimated x 1(global warming potential) = $9.00 per ton as explained earlier.

b. Cost of methane (unburned) x 23 (global warming potential) = $207 per ton.
c. Cost of nitrous oxide x 310 (global warming potential) = $2,790 per ton.
 

d. Cost of natural gas combusted in boilers or incinerators at 117 lbs CO2 per million BTUs = .0585 tons per million BTUs = 53.3 cents per million BTUs = 5.4 cents per therm.
 

e. Cost of distillate fuel oil (No's 1, 2, 4 and diesel) at 22.4 lbs per gallon = 10.1 cents per gallon = 72.9 cents per million BTUs = 7.29 cents per therm (based on 138,000 BTUs per gallon).
f. Cost of propane (combusted), also called LPG for liquefied petroleum gas, should be included at 12.8 lbs per gallon = 5.76 cents per gallon, and, at 95,000 BTUs per gallon, = 6.0 cents per therm which is close to natural gas.

Prepared by Larry L Schedin, PE 12-31-07 [revised 1-30-08 for $9 per ton of CO2 versus $6 per ton].
