
























































































































































































































































































































































































































































































































































































































Comments and Response Economic Feasibility Analysis 

COMMENT Hg 

EIS Fuel Cost Estimates The price escalators used for the DEIS greatly overstate the 
Are Inaccurate average growth rate for coal prices and do not reflect U.S. DoE 

data. Natural gas based alternatives would actually cost about $63 
million more than projected in the EIS. (UofM/FW) 

RESPONSE llg 

Fuel Cost Escalation 
Rates Take Current 
Legislation into Account 

Cannot Update Cost of 
One Fuel and Not 
Others 

A 25-year contract for natural gas guaranteed for the base-loaded 
natural gas cogeneration alternatives, Alternatives 3, 4, and 7, 
would save at least $46 million in present value costs compared to 
the DEIS estimate. (Minnegasco) 

The University is likely to be able to negotiate lower fuel prices 
with a fuel-flexible project that can fire solid fuels as well as gas 
and oil. (UofM/FW) 

The DEIS fuel cost escalation rates are based on forecasts provided 
by a professional fuel price forecasting expert. The DEIS coal 
forecasts are based on underlying AEO analysis forecasts for sub­
regions of very-low sulfur sub bituminous coal supplies. This coal 
is used at the University and often by NSP, and the demand for 
which is projected to increase faster than the average rate for 
western coals, as increasingly restrictive provisions of the Clean 
Air Act Amendments of 1990 are triggered into the next century. 
The published composite AEO forecasts for western coal would 
differ from the specific forecasts for specific regions and sulfur 
grades. 

Minnegasco's suggested long-term price for natural gas is lower 
than that used in the DEIS. The present value costs of the selected 
larger-volume gas alternatives would be lowered by from $30 $ 
million (Alt. No 2 & 3) to $40 million (Alt. No. 4 & 7) compared 
to the EIS projections. 

According to Minnegasco, the Minnegasco natural gas guarantees 
for the natural gas, fuel oil alternatives 4 and 7 (when combined 
with the St. Paul campus alternatives), offered for these two high 
natural gas volume alternatives, would result in the 25-year net 
present value comparisons shown in the following two tables. 

However, the financial projections are intended to provide a 
consistent basis with which to compare alternatives, Therefore, it 
is not logical to update or lower the costs of one fuel without 
updating the costs of other fuels as well . 
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II 

Comments and Response 

PRESENT VALUE OF COMBINED ALTERNATIVES 
Base Case 

Minnegasco Revised Financial Projections with Gas 
Guarantees 

PV 1/1/94 ($ in Millions) 

Minneapolis St. Paul Total 
Alt. Nos. 1 & 11 245.3 80.6 325.9 
Alt. Nos. 1 & 13 245.3 102.2 347.5 
Alt. Nos. 3 & 11 256.6 80.6 337.1 
Alt. Nos. 3 & 13 256.6 102.2 358.8 
Alt. Nos. 4 & 11 245.7 80.6 326.3 
Alt. Nos. 4 & 13 245.7 95.6 341.3 
Alt. Nos. 6 & 11 264.2 80.6 344.7 
Alt. Nos. 6 & 13 264.2 102.2 366.4 
Alt. Nos. 7 & 11 258.3 80.6 338.9 
Alt. Nos. 7 & 13 258.3 95.6 353.9 

Case A 411.2 
Case B 426.2 

PRESENT VALUE OF COMBINED ALTERNATIVES 
3 .3 7% Electricity Escalation Rate 

Economic Feasibility Analysis 

Minnegasco Revised Financial Projections with Gas Guarantees 
PV 1/1/94 ($ in Millions) 

Minneapolis St. Paul Total 
Alt. Nos. 1 & 11 242.0 80.6 322.6 
Alt. Nos. 1 & 13 242.0 102.2 344.2 
Alt. Nos. 3· & 11 272.8 80.6 353.4 
Alt. Nos. 3 & 13 272.8 102.2 375.1 
Alt. Nos. 4 & 11 262.0 80.6 342.6 
Alt. Nos. 4 & 13 262.0 95.6 357.6 
Alt. Nos. 6 & 11 267.1 80.6 347.7 
Alt. Nos. 6 & 13 267.1 102.2 369.3 

Alt. Nos. 7 & 11 314.8 80.6 355.2 

Alt. Nos. 7 & 13 314.8 95.6 370.2 

Case A 417.5 

CaseB 448.8 
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Comments and Response 

EIS Uses Consistent 
Fuel Pricing for Project 
and Alternatives 

COMMENT llh 

Economic Feasibility Analysis 

Only Alternatives 4 and 7 lack the capability of firing solid fuels, 
yet even those alternatives have fuel flexibility. The University 
does not suggest how solid fuel burning capability would affect fuel 
prices for Case A, Case B, Alternative 1, Alternative 3, or 
Alternative 6. Therefore, the EIS uses consistent fuel pricing for 
both the University's project and alternatives. 

EIS Overstates Value of The DEIS substantially overestimates NSP's expected fuel cost 
Cogenerated Electricity escalation and should be revised. Based on historical data, fuel 

costs will not increase faster than general inflation. Market forces, 
deregulation, and technological advances will force electricity 
prices to remain at the general inflation rate, below that estimated 
in the DEIS. The 5. 0 % electricity escalation rate in the DEIS is 
higher than the 3.6% inflation rate projected by NSP. An 
escalation rate of 3. 37 % should be used instead. (NSP, 
UotM/FW) 

RESPONSE llh 

Assumptions on Value 
of Electricity Consistent 
with Other DEIS 
Assumptions 

UofM/FW's Proposed 
Escalation Rate is 
Inconsistent with its 
Fuel Price Escalation 
Comments 

The value of cogenerated electricity is inflated because all of the 
costs of a large University cogeneration project were not included 
in the analysis. (NSP) 

To ensure consistency among assumptions and across alternatives 
in the DEIS, the same fuel price escalation rates were applied in 
each of the assumptions and in each of the alternatives. 

Both the value and cost of electricity were escalated at 5 % per 
year, which assumed that 70% of NSP's rates were non-fuel costs, 
and that 30 % were fuel and purchased power costs. Because fuel 
price escalation rates used in the Screening Analysis were updated 
for the Financial Projections, the assumed escalation rate for the 
value and cost of electricity was changed from 4. 7 % to 5. 0 % . 

In their comments, the UotM/FW proposed escalating the value of 
electricity at the general inflation rate, based on their interpretation 
of NSP's June 1993 fuel price forecast. The UotM/FW did not, 
however, propose changing the DEIS fuel price escalation rates, 
which are higher than the general inflation rate. Because fuel is a 
significant part of NSP's rates, it would be inconsistent to assume 
that NSP' s rates would escalate at the general inflation rate while 
the University's fuel costs would escalate at a rate above inflation. 
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Comments and Response 

NSP's Proposed 
Escalation Rate Ignores 
Coal Quality and 
Increases in Coal 
Transportation Costs 

Recent Historical Data 
Only Useful if Patterns 
are Expected to 
Continue 

Economic Feasibility Analysis 

NSP proposed escalating the value of electricity by less than the 
general inflation rate, based on a short-term internal projection and 
on a DRI forecast of coal prices. NSP's proposed escalation rate, 
however, ignores the escalation in coal transportation costs which 
were included in the DEIS fuel price escalation rates. 

NSP's proposal is inconsistent with the DRI forecast for electric 
rates referenced in its comments, and with the fuel price and 
electric cost assumptions in the DEIS. 

Also, the DEIS fuel escalation rates are based on AEO price 
forecasts for regional sources of very-low sulfur subbituminous 
coal, the demand for which is projected to increase faster than the 
average rate for western coals, as increasingly restrictive 
provisions of the Clean Air Act Amendments of 1990 are triggered 
into the next century. 

NSP commented that escalation in its rates and fuel costs in the 
recent past was lower than projected in the DEIS. NSP did not, 
however, conclude that this historical pattern of rates and fuel 
costs would continue into the future. Recent historical patterns in 
NSP' s rates and fuel costs are not necessarily the best indicator of 
future costs. 

An additional scenario has been added to the FEIS, assuming the 
electricity es~alation rate of 3.37% suggested by NSP. This 
scenario implicitly assumes that the NSP rates will remain below 
inflation, although fuel costs to the University would increase at 
the rates assumed in the EIS. 

DEIS Provided The DEIS provided an independent assessment of NSP's rates 
Independent Assessment based on electric cost and fuel price escalation assumptions 
of NSP's Rates consistent with assumptions used elsewhere in the DEIS. 

Since NSP would lose electric load if the University began 
co generating electricity, NSP advocates relatively low electric rate 
projections, which decrease the economic value of cogeneration. 
Therefore, an independent assessment of NSP rates are used in the 
base case FEIS projections rather than the projections discussed in 
NSP's comments or the projections submitted by NSP in 1993. 
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Comments and Response 

COMMENT Hi 

Interconnect Costs Not 
Included for 
Cogeneration 
Alternatives 

RESPONSE lli 

Interconnection Costs 
Included in DEIS 

COMMENT llj 

Labor Costs 
Underestimated 

RESPONSE llj 

DEIS Used Number of 
Employees Consistent 
With Local DHC 
Utilities 

Economic Feasibility Analysis 

The cost of interconnecting the cogeneration system with the 
UofM' s distribution system is not included in the discussion of 
alternatives. No requests were made to NSP regarding various 
technical specifications necessary to ensure reliability, such as 
power flow calculations, fault current, etc. The additional studies 
necessary to determine the interconnect costs and difficulties would 
cost an additional $32,000 to $180,000. (NSP) 

The equipment necessary to interconnect each alternative's 
electrical generation with the existing University electrical system 
was included in the conceptual design. Therefore, the 
interconnection costs were included in the EIS. 

The staffing estimates for the alternatives described in the EIS are 
inaccurate. The staffing estimates prepared by Burns and Roe for 
Foster Wheeler, Inc. are accurate. (Local Union 160, IBEW) 

The DEIS underestimates the number of employees necessary for 
the alternatives, and underestimates the labor costs per employee. 
(UofM/FW) 

The DEIS estimated the number of plant employees consistent 
with the experience of local commercial district heating and 
cooling utilities. District Energy St. Paul, Inc., for example, 
employs 20 plant personnel to operate a coal fired steam plant that 
produces hot water, chilled water, and electricity. 

The DEIS did not consider the University's prior power plant 
operating experience, because the University's numbers were 
outdated and no longer useful. (Since those numbers were 
submitted, Foster Wheeler has reduced staffing and has indicated 
that further staff reductions were planned.) -

The DEIS employee estimates are consistent with the International 
District Energy Association Member Profile Study statistics for 
output per employee for large (1,500,000 MMBtu or greater) 
systems. 
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Comments and Response 

Labor Costs Per 
Employee Should Be 
Adjusted 

COMMENTllk 

Present Value Cost 
Calculations Should Be 
Revised 

RESPONSE llk 

Start Date for 
Alternatives Consistent 
With University's 
Recommendation 

No Basis For 
Calculating Residual 
Value 

COMMENTlll 

EIS Should Consider 
Carbon Taxes 

RESPONSE 111 

Hypothetical Carbon 
Taxes Could Be 
Calculated from 
Emission Rates 

Economic Feasibility Analysis 

The DEIS used an average cost per employee in fiscal year 1995 
of $50,000. This cost per employee was based on information 
provided by the University of Minnesota. However, the 
UotM/FW comments provide new information about labor costs. 
EIS labor costs per employee should be increased to $55,000 per 
year. The basis for this adjustment is contained in the discussion 
of labor costs by George J. Delarche, General Manager, Foster 
Wheeler Twin Cities, Inc. 

In the present value cost calculations, the start date for the 
Alternatives should be the same as for Case A and Case B. 
Residual values should also be added. (UofM/FW) 

The start dates used in the initial screening analysis were identical 
for Case A, Case Band the alternatives. The University's 
consultant commented that identical start dates were not 
reasonable because substantial design and development work was 
already underway for Case A and Case B but not for the 
alternatives. The DEIS reflected agreement with this comment. 

There is no basis for calculating the residual value of cogeneration 
and heating plants, and the UofM/FW does not provide any. The 
value of any cogeneration or heating plant would be dependent on 
factors such as fuel use, fuel costs, and environmental regulations. 
Further, simply delaying investment would increase residual value 
25 years from the present. 

Carbon taxes are a virtual certainty and should be evaluated in the 
EIS. (Abrahamson) 

Recent federal attempts to impose a carbon tax have not been 
revived. Predicted annual CO2 emission rates are provided in 
Chapter 6, and hypothetical carbon taxes could be calculated from 
those. 
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Comments and Response 

COMMENT llm 

Use of Externality Costs 
Questioned 

RESPONSE Um 

Economic Feasibility Analysis 

The FEIS should expand its discussion of environmental costs 
based on interim externality values throughout the EIS, and use 
them to evaluate the costs and benefits of all the alternatives and 
mitigation options. (SORC) 

The FEIS should show the externality costs based on net emissions 
after adjusting for cogeneration. (City of Mpls, PCA) 

The FEIS should not rely on the interim environmental cost values 
adopted by the PUC for the following reasons. 

• The legislation authorizing the PUC to determine externality 
values applies to utility resource planning only. Consequently, 
using interim values in the EIS is improper and illegal. 

• Using interim values is premature . 

• Externality estimates for utility planning may be abandoned, 
restricted, or eliminated judicially as they have been in many 
states. Massachusetts externality values, which the Minnesota 
PUC has largely relied on, were recently overturned in state 
court. 

• The CO2 value in particular should not be used, in part because 
the cause and effect relationship between CO2 emissions and 
harmful effect cannot and is not likely to be accurately 
quantified. (Center for Energy and Economic Development) 

The valuation of environmental costs is a complex issue on which 
the Minnesota PUC has recently competed lengthy hearings. The 
policy issues involved are largely outside the scope of the EIS on a 
specific proposal. 

In addition, the PUC interim values and other proposed values are 
mostly intended as tools in utility resource planning. Their use is 
more questionable in the context of determining externalities for a 
specific project. 

For illustration, however, the 25-year NPV costs were calculated 
using PUC interim values and the MPCA's submitted high value for 
mercury ($9781/lb ). The table below shows the results using the 
highest value in the range of each pollutant. Carbon dioxide 
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Comments and Response Economic Feasibility Analysis 

accounted for by far the highest percentage of any pollutant, from 
75% to 90% of all calculated costs. 

Base Case Present Value of PUC Interim Externality Values 
($ Millions) 

Alternative Without Cogeneration With 
Cogeneration Credit 

Case A 74 51 
Case B 83 16 

Alternative No. 1 and No.11 118 118 
Alternative No. 3 and No. 13 88 33 

Alternative No. 4 or 7 and No. 13 63 9 
Alternative No. 6 and No. 13 69 49 
Alternative No. 2 and No. 13 46 46 
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Appendix A: Co generation Credit Criteria Emissions 

A.S. King Riverside Sherco High bridge Black Dog MN Valley 
(Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) (Tons/Yr) 

SO2 25994 5678 19635 2635 4001 655 
co 576 259 2531 189 322 8 
PMl0 458 131 2089 470 199 8 
NOx 24061 7818 29492 3713 5007 157 
voe 76.8 30 295 21 27 1 

Generation, 3,430,540 1,446,297 12,042,741 740,927 1,207,396 38,351 
mWh 

References: 
( 1) Emissions information extracted from 1992 Emission Inventories prepared by NSP and 

submitted to the Minnesota Pollution Control Agency. 

(2) Generation information extracted from NSP's 1982 FERC Fonn 1. 

Avr. 
Emission 

Total Factor 
(Tons/Yr) Lb/mWh 

58550 6.194 
3886 .411 
3357 .355 
70250 7.4313 
452 .0478 

18,906,252 
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Cogeneration Value Projections, Criteria 
Emwions Estimates, Economic and Technical 
Feasibility, Demand Management, Cogeneration, 
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· Construction Cost Estimates 
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Analysis 
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