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1. INTRODUCTION 

My name is Ian Goodman. I am Principal of The Goodman 

Group, an energy and environmental consulting firm located in 

Boston, Massachusetts. In this report, I am acting on behalf 

of the Grand Council of the Cree. 

I received an S.B. degree from the Massachusetts 

Institute of Technology in June 1977 from the Civil 

Engineering Department, with a concentration in Transportation 

Systems. As a Researcher at the Massachusetts Institute of 

Technology I I participated in several proj ects relating to 

freight transportation policy and regulation. My work 

included development of regional and commodity price-indices 

for the trucking industry. 

I have over thirteen years of experience in research and 

consulting concerning utility regulation and economics. As 

a Principal of The Goodman Group, and a Consultant to Salgo 

& Lee, Analysis and Inference, Inc., and PLC, Inc., I have 

advised a variety of clients on utility matters. My work has 

considered, among other things: the need for, cost of, and· 

cost-effectiveness of production, transmission, conservation, 

and power purchase options for electric and gas utilities; 

retrospective review of supply planning and other management 

decisions; the environmental effects of energy facilities and 

valuation of those effects; estimation of employment and 

economic development impacts; development of regulations for 

least-cost planning; review of demand forecasts; metals 
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industry economics and energy supply; and economic damages 

arising from power plant outages. My resume is attached to 

this testimony as Appendix A. 

I have testified as an expert witness before the Manitoba 

Public utilities Commission, the Massachusetts Department of 

Public utilities, the National Energy Board of Canada, and the 

vermont Public Service Board. A detailed description of my 

previous testimony is included in my resume. 

I have also been retained as an advisor to regulatory 

commissions concerning utility matters. I was a technical 

agent to the District of columbia Public Service Commission 

in Docket No. 834, Phase II, which initiated a least-cost 

planning process for electric and gas utilities. My work 

included preparation of proposed orders and participation in 

Commission deliberations. 

I have co-authored several reports concerning utility 

supply planning, conservation potential, fuel switching, and 

rate design. I have also prepared formal comments and 

affidavits for various regulatory and judicial bodies. These 

documents are listed in my resume. 

My work concerning utility regulation and economics has 

been conducted on behalf of a wide variety of clients. These 

clients have included electric and gas utilities, non-utility 

power suppliers, government agencies, regulatory commissions, 

industrial firms and other large utility customers, consumer 

advocates, environmental groups, and First Nations. 
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I have very extensive experience as an analyst of Hydro-

Quebec (HQ) and Quebec energy issues. My work has evaluated 

the economic, environmental, and other effects within Canada 

and the united states related to existing and planned 

electricity supply projects in Quebec; export contracts 

between Hydro-Quebec and utilities in New York, Vermont, and 

elsewhere in New England; projections of future electricity 

requirements; the potential of energy conservation and other 

alternatives to reduce the need for new electricity supply 

projects; and alternative economic development strategies and 

their effects. The results of my analyses have been presented 

to various regulatory, legislative, and judicial bodies in the 

form of expert testimony before the National Energy Board of 

Canada, the Vermont Public Service Board, and La Commission 

de I' Economie et du Travail de I' Assemblee Nationale du 

Quebec, and various other affidavits, formal comments, and 

reports. 

As part of my work relating to Hydro-Quebec, I have 

reviewed the utility's Development Plans, Annual Reports, 

Financial Reports, Prospectuses, and publications concerning 

rates, generating stations, and system operations. I have 

also reviewed Hydro-Presse, the utility's bi-monthly 

newsletter. 

I also have extensive experience relating to energy 

issues outside of Quebec. I have analyzed and provided expert 

testimony concerning Manitoba Hydro's Plan for Major Capital 
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Projects and electricity exports. I am participating in a 

review and critique of Ontario Hydro's proposed twenty-five 

year electricity plan and will appear as an expert witness. 

As will be discussed in section 3, I have been involved in an 

analysis of a proposed aluminum smelter in Alberta. 

Furthermore, I have developed a significant familiarity with 

electric utilities serving British Columbia, New Brunswick, 

and Nova scotia. I have also developed a significant 

familiarity with electric utilities serving New York, New 

England, and many other areas of the United states. 

In section 2 of this testimony, I will describe the 

thirteen participants in Hydro-Quebec' s «progranune de partage 

de risques». Section 3 will discuss my experience as an 

analyst of energy-intensive industries. Specifically, I will 

describe two major cases involving public review of rates and 

tariffs for electricity-intensive industries: a proposed 

aluminum smelter in Alberta and existing iron ore pellet plant 

in Minnesota. Section 4 presents an analysis the effect of 

the «progranune de partage de risques» on Hydro-Quebec' s 

rates to other customers, investments, and need for new power 

supply facilities. Finally, section 5 presents my 

conclusions. 
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2. DESCRIPTION OF THB THIRTEEN INDUSTRIAL CUSTOKBRB 

P~TICIPATING IN THB PROGRAMME DB PARTAGI DB RISQUBS IT 

DB BtNtFICES 

In certain cases, Hydro-Quebec (HQ) had previously 

identifed the industrial firms and specific facilities 

participating in the «programme de partage de risques». The 

information about aluminum and magnesium companies was 

generally the most complete. 
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The government of Quebec has provided a wide variety of 

information on the aluminum and magensium smelters. An 

especially good source can be found in the table below: 

TABLEAU 2.4.1 

QUELQUES PROJETS D'IIIVESTISSOIENT EN COORS DE tULlSATlON AU ClUtBEc 

SECTEUR DE l'tLECTRC»ItTAllURG1E 

AU 15 fMIER 1990 

Date de 

Capac i te CoUt Eq:llois mise en 

Indust rie (000 t par an) lIIi II ions S di rects prodJction 

Endroit 

Alean a ll.llleri e 200 750 1989 a 1990 

Laterriere 

Alouette 

(phase 1) atl.lllerie 215 1 100 600 1992 

Sept-lles 

Alouette 

(phase 2) all.lllerie 215 1 200 400 1995 

Sept- Iles 

Laurelea all.lllerie 215 1 200 500 1992 

Desehall'baul t 

A.B.I. a l\.ll1er ie 120 550 1991 

Beeancoyr 

Reynolds ah..merie 120 500 zso 1991 

Baie-Ccmeau 

Horst-Hydro lIIagoosil.ll 40 500 350 1989-1990 

Beeancoyr 
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1 pSource: Coq>il.tion cl.I MU • SKtfUr tnergie' 

2 

3 For other participants, I only learned of their 

4 participation through these Access to Information proceedings. 

Where feasible, I used Hydro Quebec's transmission and 

6 distribution grid maps to locate individual facilities. For 

7 some companies, my analysis had to rely upon relatively 

8 limited available information. 

9 Employment figures are from Repertoires Scott's, 1990 

1991, unless otherwise noted. 

11 For purposes of ordering, I have assembled the 

12 Participants alphabetically, by industry group. 

13 

14 Primary Aluminum Smelters 

1- Aluminerie Alouette Inc. 

16 2. Aluminerie de Becancour Inc. 

17 3. Aluminerie Lauralco Inc. 

18 4. Societe Canadienne de Metaux ReynoldS Limitee 

19 

Primary Magnesium Smelters 

21 5. Norsk Hydro Canada, Inc. 

22 

23 other Industries 

24 6. Argonal 

100cument d'Information, sur 1 '.Hectricte au Quebec, commission 
26 Parlementaire de l'Economie et du travail, Fevrier 1990, page 67. 
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1 7. Compagnie Miniere Quebec cartier 

2 8. Hydrogenal 

3 9. Les Industries Cafco Limitee 

4 10. PPG Canada Inc. 

11. Q.I.T. - Fer et Titane Inc. 

6 12. SKW Canada Inc. 

7 13. Timminco Limitee 

8 


9 


primary Aluminum Smelters 

11 

12 1. Aluminerie Alouette Inc., is a venture with five 

13 participating large multi-national conglomerates, including: 

14 Austria Metall (20.00%), Hoogovens (20.00%), Kobe Steel 

(13.33%), Marubeni (6.667%), and Vereinigte Aluminium-Werke

16 Aktiengesellschaft (VAW) (20.00%) along with the Quebec-owned 

17 (SGF) Societe Generale de Financement (20.00%). 
, 

18 Alouette signed their Programme contract with Hydro 

19 Quebec in 1989. 

Alouette - Phase I, located in sept Isles, will produce 

21 215,000 tonnes of aluminum annually usingl pechiney 300,000 

22 ampere smelting technology.2 Phase II, also 215,000 metric 

23 tonnes per year (mtpy), is scheduled for operation- in 1995. 

24 Alouette management, in an effort to reduce capital 

2pechiney Annual Report" 1989, page 28. 


10 




1 expenditures, recently scaled back downstreall fabrication 

2 facilities'. 

3 The six j 0 i nt owners include : Austria Meta 11 with the i r 

4 corporate headquarters in Austria; Koninklijke Nederlandse 

5 Hoogovens en Staalfabrieken (Hoogovens), based in the 

6 Netherlands whose stock is traded publicly on the Amsterdam 

7 exchange; both Kobe Stee1 , Ltd. and Marubeni Corp. both 

8 Japanese concerns; SGF, (Societe Generale de Financement) is 

9 a Quebec Crown corporation, entirely owned by the Quebec 

10 government; and VAW, headquartered in Germany. 

11 The initial consortium comprised SGF, Reynolds, Austria 

12 Metall, Mitsubishi Metal Corp. (Japan), Kobe Steel, and 

13 Yoshida Kogyo KK (Japan).4 

14 

15 2. Aluminerie de Becancour Inc. is currently owned by 

16 several large multi-national conglomerates, including: Alumax 

17 (24.95\), the joint venture Pechiney Reynolds Quebec, Inc. 

18 (50.10%) shared equally by Pechiney (25.05%) and Reynolds 

19 Me~als (25.05%);, along with SGF (24.95%). 

20 Aluminerie de Becancour I Inc. or ABI, signed their 

21 Programme agreement in 1988. 

• 

22 3Le Devoir, July 20, 1990 

23 4Canadian Minerals Yearbook, 1988, page 8.2. 
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1 The 360,000 tonnes per year of aluminum production 

2 reported, requires 600 MW of capacity and utilizes Pechiney 

3 180,000 ampere smelting technology.s 

4 The third potline reached full production 

5 February 28, 1991, some four months ahead of 

6 schedule. The 240 electrolytic cells that comprise 

7 the new potline have been started progressively 

8 since October 29, 1990 when initial production 

9 commenced. Deliveries to customers of aluminum from 


10 the third line began in mid-November 1990. 

11 With the third potline at AS! fully 

~2 operational, the plant has been increased by fifty 

13 percent to 360,000 metric tones of aluminum 

14 annually. At this level, it is one of the largest 

15 primary aluminum production plants in the 'World. 

16 Total investment in the plant is approximately $CDN 

17 1.6 billion. 
18 The expansion proj ect has included construction 
19 of two pot rooms and additions to the 
20 infrastructure, including an electrical substation, 
21 added casting capacity, additional anode baking 
22 capacity and storage, environmental control 
23 equipment, and extended dock facilities for the 
24 unloading of alumina and coke 
25 The Becancour facility commenced production in 
26 April 1986. Full production of the first two lines 
27 was reached in February 1987. The decision to build 
28 a third production line at Becancour was announced 
29 on December I, 1988. Construction began in April 
30 1989. To date, the plant has produced more than 1. 1 
31 million metric tons of primary aluminum prod~cts in 
32 the form of slab, ingot and billet. 
33 The facility frovides direct employment to 
34 about 1,000 people. 

35 sPechiney Annual Report, 1989, page 28. 

36 8pR Newswire, March 1, 1991 
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1 The facility obtains power in accordance with a contract 

2 which expires in 2014,7 and alumina from Queensland Alumina 

3 Limited (QAL) a subsidiary of Pechiney. II 

4 When the AB! agreement was first announced in July of 

1983, the ownership distribution was Pechiney 66.67% and SGF 

6 33.33\. In January 1984 Alumax joined the project, sharing 

7 ownership as follows: Pechiney - 51.1t, Alumax - 24.95%, and 

8 SGF - 24.95%. Subsequently, Reynolds obtained one-half of 

9 Pechiney's interest, resulting in the current ownership 

distribution. The smelter started operations on April 20, 

11 19869 

12 Hydro-Presse (fin Septembre 1986, p. 16) announced that 

13 the utility was providing rebates of 65% from September to 

14 December of 1986 and 60% until September 1991. After that, 

AB! was to receive the lower of two tariffs: the regular Rate 

16 L, or the tariff of 1981 as escalated by 10% annually. The 

17 contract covers 25 years from 1986 to the end of 2010, with 

18 400 KW provided in two blocks and another 200 MW added between 

19 1990 and 1992. Hydro-presse also noted that AB! was the most 

modern smelter in the world when it opened in 1986: completely 

21 automated with an efficiency of 15,000 kWh per tonne. 

22 

23 7Reynolds SEC 10-K filing, 1989, page 10. 

24 IIPechiney Annual Report, 1989, page 78. 

26 
9peck, 

Energy Era, 
Merton J., The World 
1988, page 179. 

Aluminum Industry in a Changing 
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1 3. Aluminerie Lauralco Inc" is owned entirely by Alumax 

2 Quebec, Inc" a subsi'diary of the US firm Alumax, Inc., which 

3 is owned by AMAX, Inc. I headquartered in Norcross, Georgia. 10 

4 Their Programme contract was assigned in 1989. 

The Lauralco aluminum smelter in Deschambault will 

6 produce 215,000 tonnes/year and will consume 350 MW of Hydro 

7 Quebec capacity and use Pechiney 300,000 ampere smelting 

8 technology.H Operations are scheduled to begin in 1992. 

9 Project financing of US$800,000,000 was underwritten in 

September, 1990 by Bank of Montreal, National Westminster Bank 

11 and PLC with funds provided by these institutions along with 

12 Banque Indosuez, Canadian Imperial Bank of Commerce, Credit 

i3 Lyonnais Group, The Industrial Bank of Japan, Swiss Bank 

14 Corporation, Chase Manhattan Bank, Chemical Bank, Daiwa Bank 

Trust Company, Mellon Bank, The Bank of New York, state Bank 

16 of New South Wales, and Dresdner Bank AG, among others. 12 

17 

18 4. societe Canadienne de Metaux Reynolds, Limit~e, is owned 

19 entirely by the US firm Reynolds Metals Company, Richmond, 

Virginia. 

21 

22 l~he 1989 annual report filed with L'Inspecteur general des 
23 institutions financieres indicates that Lauralco is a subsidiary 
24 of Climax Mobyldenum Corporation of British Columbia, itself a 

subsidiary of AMAX. 

26 llPechiney Annual Report, 1989, page 28. 

27 1~all street Journal, December 10, 1990, page C-15. 
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1 Reynolds signed their Programme contract in 1989. 

2 

3 At 'their Baie Comeau facil ity, they produce 279,000 

4 metric tons per year (mtpy) of aluminum.'" Their current 

energy contracts are scheduled to expire in 2011 and 2014. 14 

6 Expansion plans to 400,000 tonnes/year have been discussed, 15 

7 through installation of Pechiney 180,000 altpere smelting 

8 technology. 16 

9 

11 Primary Magnesium Smelters 

12 

13 5. Norsk Hydro Canada Inc., is a subsidiary of the Norwegian 

14 state-controlled conglomerate owned entirely by Norsk Hydro 

a.s. of Oslo, Norway. 

16 Norsk signed a 25-year Program Agreement in late 1986 

17 (Metals Week September 29, 1986 and October 27, 1986). 

18 This magnesium smelter facility is currentiy configured 

19 to produce 60,000 metric tons per year (mtpy) of metal. 17 

However, output by Norsk Hydro has not reached full capacity. 

21 l~eynolds SEC 10-K filing, 1989, page 10. 

22 14I bid. 

23 15I bid, page 6. 

24 1~echiney Annual Report, 1989, page 28. 

17HQ 1989 Development Plan (Electricity Demand) page A4.3 
26 
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1 Current plans call for the plant to operate at a rate of 

2 40,000 mtpy, subject to market conditions. 's At this level of 

3 production, electricity demand is 125 MW. l8 The facility, 

4 which reportedly experienced a 50% cost overrun of the 

5 original $400 million estimate (for a total of $600 million) 

6 should employ some 400 permanent workers20 (330 employees 21) . 

7 In addition to their production of magnesium, Norsk has 

8 worldwide interests which include petroleum, petro-chemicals, 

9 fertilizer and light metals (including aluminum). 

10 There have been reports that Norsk plans to add capacity 

11 at their Becancour site, with an anticipated expansion to 

12 240,000 tonnes/year. 22 This would then represent a substantial 

13 portion of the world primary magnesium production capacity 

14 which currently stands at 373,000 metric tons per year 

15 (mtpy).~ Norsk indicated that its contract with Hydro-Quebec 

16 provides for (substantial expansion in magnesium production) 

17 (Metals Week september 29, 1986). 

18 18canadian Minerals Yearbook, 1988, page 38.1. 

19 1!~Hydro Presse, fin septembre 1986 

20 ~orsk-Hydro Presse Communique of April 29, 1990 

21 21Repertoi res Scott's, 1990 - 1991. 

22 22canadian Minerals Yearbook, 1988, page 38.1. The Becancour 
23 plant is reportedly expandable to 220,000 tonnes per year, Metals 
24 Week October 27, 1986. 

25 ~nited States Bureau of Mines, Magnesium and Magnesium 
26 Compounc;1s Minerals Yearbook, 1989, page 6. ' 
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1 An input product to the smeltinq process is the element 

2 hydrogen which Norsk obtains from HydrogenAL, also a 

3 participant in the Programme. 

4 The most important application for magnesium is as an 

alloyinq element in aluminum alloys. This accounts for about 

6 45% of consumption in the market economies.~ 

7 

8 other Industries 

9 

6. Axgonal, is owned jointly by Air Liquide Canada Ltee, a 

11 subsidiary of Air Liquide, Paris, France and Hydro Quebec. 

12 Hydro Quebec has a 50% interest in Argonal Inc., which is a 

13 general partner in the limited partnership «societe en 

14 commandite» Argonal that mainly produces argon in 

Contrecoeur.~ (Note: The Hydro-Quebec wholly-owned subsidiary 

16 Societe 2312-0843 Quebec Inc. is a special partner in the 

17 limited partnership «societe en commandite» HydrogenAL II 

18 and, on January 1, 1990, will become a special partner in the 

19 limited partnerships «societe en commandite» HydrogenAL and 

«societe en commandite» ArqonAL whose other special partner 

21 is Canadian Liquid Air Ltd.~) According to the Hydro-Quebec 

22 1986 development plan, Argonal 

23 

24 

~ininq Journal, February 21,1986, 

~ydro-Quebec Annual Report 1990, 

~ydro-Quebec Annual Report 1988, 

- 17 -
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1 participants in the program. Employment at this facility is 

2 15. 

3 

4 7. Compagnie Miniere Quebec cartier (CMQC) operates under 

long-term lease, an iron mine and an iron ore/taconite pellet 

6 plant with annual production exceeding eight .illion tonnes 

7 in 1988. 'Z1 

8 Until recently CMQC was owned by USX Corporation (US 

9 steel) recent merger and acquisition activity included a 

proposed sale by Pittsburgh, Pennsylvania-based USX (USSteel) 

11 of 75% to Elders IXL, a subsidiary of the Melbourne, 

12 Australia-based Elders Group and 25% to Dofasco of Hamilton, 

13 ontario. 28 

14 Dofasco exercised an option to purchase the remaining 75% 

from USX in order to thwart a move by Elders to secure an 

16 interest. One month after completing the sale, Dofasco sold 

17 25%, each, to Mitsui & Co. of Japan and Companhia Auxiliar de 

18 Empresas de Mineracao (CAEMI) of Brazil.~ 

19 The iron ore pellet plant operate by CMQC is located in 

Port Cartier. 30 This pellet plant was formerly operated by 

21 Sidbec-Normines, a joint venture partially owned by the Quebec 

22 vCanadian Minerals Yearbook, 1988, page 34.2. 

23 ~ew York Times, March 7, 1989, page D-4. 

24 ~ining Journal, August 11, 1989. 

30cartier also owns Quebec Metal Powers. 

- 18 -



1 government. In 1984, the shareholders of Sidbec-Normines were 

2 Sidbec (Quebec government-owned steel producer) - 50.1-\ I 

3 British Steel International - 41.67-\, and Quebec Cartier 

4 Mining (wholly owned subsidiary of US Steel, now USX) - 8.23-\. 

5 Sidbec withdrew from its faltering mining operations in 1985, 

6 and the Quebec government closed the Port cartier pellet 

7 plant: 

8 The only example to date of an iron ore mine being 
9 financially reorganized and surviving is the Sidbec 

10 Normines operation in Canada, which was 50.1% owned 
11 by the provincial government of Quebec. It was 
12 faltering; hence, the Quebec government closed the 
13 facility, wrote off the debt and leased the plant 
14 for $1 per year and "other considerations" to Quebec 
15 cartier, a wholly owned subsidiary of U.S.X. QCM~ 
16 U.S.X. can now pelletize about 6 to 7 million tons 
17 at the Sidbec Normines plant virtually rent free. 

18 The Port-Cartier facility employs 350. 

19 

20 8. Hydrogenal, is also owned jointly by Air Liquide Canada 

21 Ltee, and Hydro-Quebec who has a 50% holding in HydrogenAL 

22 Inc. and Hydrogenal II Inc., which are general partners in the 

23 limited partnerships «societe en commandite» HydrogenAL and 

24 HydrogenAL II that produces hydrogen. 31 A 10 metric tonne per 

25 day (mtpd) facility in Becancour started operation in 1988. 

26 A 15 mtpd production and liquefaction unit, also in Becancour, 

27 getting hydrogen from a natural gas reforming unit, was 

28 expected to start up in 1989. This new plant will be 

31Hydro-Quebec Annual Report 1990, page 98. 
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1 committed to feeding the Norsk Hydro maqnesium plant,32 

2 represents an investment of $55 million and employs 19.~ 

3 

4 9. Les Industries Cafco Limitee, is owned entirely by a 

5 privately held firm, Isolatek International of Stanhope, New 

6 Jersey. 34 Publicly available information on this firm is 

7 extremely limited. Our information indicates that the 

8 Programme facility is in Thetford Mines, produces industrial 

9 mineral wool insulation, employs 45, and was formed in 1986. 

10 

11 10. PPG Canada Inc. is a wholly owned subsidiary of the US 

12 corporation PPG Industries, Inc. (formerly known as Pittsburgh 

13 Plate Glass) based in Pittsburgh, Pennsylvania. They produce 

14 several industrial inorganic chemicals at this Beauharnois 

15 facilities including: liquid chlorine, sodium chlorate, and 

16 caustic soda, ingredients in the fabrication of glass and as 

17 inputs for paper processing and aluminum production. PPG 

18 employs 185. 35 

19 

20 ~Chemical Week, June I, 1988, page 21. 


21 ~Les Affaires, 6 avril 1991, page B-11. 


22 341990 Annual Report of Les Industries Cafco LiJlitee filed with 

23 the "Inspecteur general des institutions financieres". 


24 ~epertoires Scott's, 1990 - 1991. 
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1 11. O.I.T. - Fer et Titane. Inc., was recently acquired by 

2 Tinto Holdings Canada Limited, a subsidiary of RTZ Corp, PLC,3IS 

3 London, England37 from BP Titanium Minerals, a subsidiary of 

4 Cleveland, Ohio-based BP America. 38 39 In mid-1987, BP acquired 

control of QIT when it took control of the Standard Oil 

6 Company, Ohio, which also owned Kennecott who in turn owned 

7 QIT. 40 

8 Facil i ties at the Sorel plant have been recently expanded 

9 by 60 / 000 mtpy as part of a capital expenditure program. 41 

This facility produces a titaniferous slag containing 80% 

11 Ti02,~ at a rate of 1.1 million mtpy as of September 1990.~ 

12 QIT (Quebec Iron and Titanium) with 40% of the world market, 

13 is the largest Tio2 firm in the world. 4-4 Its wholly owned 

14 subsidiary, Quebec Metal Powders Ltd., has a $10 million iron 

powder plant which was completed in 1969 at Tracy. Capacity 

16 ~Formerly Rio Tinto-Zinc Corp, PLC. 

17 37United States Bureau of Kines, Titanium, 1989, draft. 

18 ~BP America Annual Report, 1988, page 22. 

19 39t1BP Minerals sale 
Report 1990, page 44. 

effective 1. January 1989", BP Annual 

21 ~Canadian Minerals Yearbook, 1988, page 64.1. 

22 '''Mining Journal, December 1, 1989, page 443. 

23 4~his slag is marketed under the trade name ~orel-slag. 

24 
1989, draft. 

~nited States Bureau of Mines, Titanium Minerals Yearbook, 

26 ~etals Week, January 9, 1989, page 1. 
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1 is 10,000 mtpy using molten iron from the Sorel plant. A 1914 

2 expansion increased capacity to 2,100,000 tons of ilminite ore 

3 per year. Qudbec Metal Powders employees 235. -The entire 

4 Tracy/Sorel operation employees 1,000.~ 

5 

6 12. SKW Canada I Inc. is wholly owned 85% by SKW Trostberg AG, 

1 Germany and 15% by Ila og Lilleby Eiendom of Norway46. At its 

8 Becancour, facility, SKW produces silicon at two furnaces and 

9 ferrosilicon at one furnace. The plant employs 225 workers 

10 (200 employees"7) and was established in 1974. 

11 

12 13. Timminco Limitde, is owned 72.2% by Timmins Investments 

13 Limi ted "lith the remainder distributed among non-declared 

14 shareholders, each with less than 10%.~ Timmins facilities 

15 throughout Canada are engaged in several metals industries, 

16 including magnesium and ferrosilicon. Based on the 

17 information available, it appears that the Beauharnois 

18 facility participating in the Programme is producing 

19 ferrosilicon. 

20 4~epertoire des produits fabriques au 

21 ~1990 Annual Report submitted to the 
22 institutions financieres 

23 47Repertoires Scott I s, 1990 - 1991. 

24 ~1990 Annual Report submitted to the 
25 institutions financieres. 

- 22 -
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1 In 1988, Timminco was Canada's only producer of primary 

2 magnesium, with an output of 6,000 mtpy. Recent facility 

3 improvements and the conversion to a more efficient gas 

4 furnace allowed the company to reduce the plant's workforce 

5 by about 100 employees. G Other sources indicate 130 

6 employees.~ Ferrosilicon produced at Beauharnois is an input 

7 to this magnesium production process. 

8 In 1988, Tinuninco reactivated a second ferrosilicon 

9 furnace at Beauharnois that had been idled due to low market 

10 prices for the alloy.~ A prospective buyer for the 

11 ferrosilcon plant in Beauharnois (Metal Recovery Industries, 

12 Inc. of Hamilton, Ontario) had concluded a favorable power 

13 rate negotiation with Hydro Quebec before Tinuninco decided not 

14 to go ahead with the deal.~ 

15 Timinco is at least for now getting out of ferrosilicon 

16 altogether, having shut their 20,000 mtpy ferrosilicate 

17 furnaces eighteen months agoS3 and intend to shut its remaining 

18 20,000 mtpy capacity by April 28.~ (Note: A 25-MW Norwegian 

19 uCanadian Minerals Yearbook, 1988, page 38,1. 

20 ~epertoires Scott's, 1990 .;.. 1991. 

21 s1American Metal Market, April 7, 1989. 

22 ~Ibid. 

23 S3American Metal Market, February 21, 1991, page 4. 

24 ~etals Week, February 11, 1991, page 7. 
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1 furnace produces 16,000 mtpy and a 35-MW furnace in Calvert 

2 City, Kentucky produces 31,000 mtpy.)M 

3 

4 3. PUBLIC REVIEW OF RATES AND CONTRACTS FOR ELECTRICITY

INTENSIVE INDOSTRIES: TWO CASE STODIES 

6 

7 In North America, utility electricity rates for 

8 industrial customers are generally public information. The 

9 public availability of information concerning utility 

industrial rates in the United states is illustrated by the 

11 situation concerning u.s. aluminum smelters. In every case, 

12 the rates and contracts for utility-supplied electricity are 

13 readily available. This, was confirmed by both Mr. McCUllough 

14 and myself; we both independently obtained copies of rates 

and contracts for each smelter. To avoid redundancy, I 

16 will not repeat the more detailed discussion of this subject 

17 which appears in Mr. McCUllough's testimony. I will simply 

18 note that the rates and contracts are supplied as an Appendix 

19 to Mr. McCUllough's testimony. 

In this section, I will discuss two North American case 

21 studies involving electricity-intensive industries, such as 

22 those participating in the «programme partage de risques». 

23 In each case, I have been personally involved as an analyst 

24 concerned with many of the same issues that should be 

MAmerican Metal Market, February 21, 1991, page 4. 
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1 considered in any comprehensive evaluation of Hydro-Qu~bec's 

2 contracts under the «programme partage de risques». Both 

3 cases illustrate how North American utility electricity supply 

4 arrangements with electricity-intensive industries, including 

new aluminum smelters, 

6 1) are considered public information, and 

7 2) are subJected to sUbstantial public review. 

8 In 1990, I was involved in a review and critique of 

9 TransAlta Utilities' (TAU') recent proposal for establishment 

of a variable rate electricity tariff for a proposed aluminum 

11 smelter. TransAlta is an investor-owned utility in Alberta. 

12 Kaiser Aluminum & Chemical Corporation, which operates 

13 aluminum smelters in the U.S., U.K., and Ghana, had approached 

14 TransAIta concerning siting of a primary aluminum smelter with 

an electrical demand of 60-80 MW. Kaiser indicated to TAU 

16 that it wished to be served under a special tariff that would 

17 be indexed to the price of aluminum. 

18 TransAlta Utilities readily agreed that~ prior to 

19 implementation,. any variable rate agreement that was agreed 

upon as a result of negotiations with Kaiser would be 

21 submitted for Alberta Public Utilities Board (PUB) approval. 

22 This is routine, since all TransAI ta electricity rates and 

23 contracts are public information and must be approved by the 

24 Public Utilities Board, a provincial regulatory agency. 

Furthermore, all such rates and contracts are the subject of 
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1 public hearings before the Public utilities Board, where 

2 interested parties may intervene and submit eviden~e. 

3 However, prior to proceeding with extensive negotiations 

4 with Kaiser, TransAlta Utilities requested that the Public 

5 Utilities Board review the concept of a variable rate tariff. 

6 Specifically, TAU asked the PUB to approve: 

7 1) That a new rate indexed monthly to the price 

8 of aluminum is acceptable, and 

9 


10 2) That the customers of TransAlta should assume 

11 revenue variability associated with the 

12 fluctuations in the price of aluminum, 

13 recognizing that the variations in revenue for 

14 this new rate compared 'to the large general 

15 service rate could be ,up to $4 million in any 

16 year. 56 


17 TAU openly acknowledged that this variability in 

18 revenues could be a problem. The utility felt that the risks 

19 of this variabil i ty should not be borne by TransAIta' s 

20 shareholders, stating that the utility's shareholders should 

21 not have to assume risks that the smelter company's 

22 shareholders were unwill ing to accept. If the utility's 

23 shareholders were placed at risk, TAU argued that it would 

24 become a riskier investment, which would make it more 

25 difficul t and expensive for the utility to raise money in the 

26 capital markets. 

27 Instead, TAU requested that the risks of revenue 

28 variability be borne by TAU's ratepayers. TAU estimated that 

29 ~ransAlta Utilities, Aluminum Smelter Rate Evidence, pq. 1, 
30 May 23, 1990, submitted to Alberta Public Utilities Board in 
31 TransAlta utilities General Rate Review Phase II. 
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1 rates to other non-smelter customers might have to be 

2 adjusted by up to 0.4% annually. In other words, in years 

3 when the price of aluminum was low, rates to other customers 

4 could increase by as much as 0.4%. In years when the price 

5 of aluminum was high, rates could decrease by a similar 

6 amount. 

7 In recognition of the risks that would be borne by 

8 TransAlta's other customers, the utility suggested that the 

9 smelter: 

10 rate could be designed or negotiated over the long 
11 term 50 that it would capture the standard revenue 
12 for a large general service customer plus a bit of 
13 extra revenue to compensate other rate payers for 
14 extra variability of their rates. u 

15 TAU also specifically promised that: 

16 Whatever method TransAlta negotiates for indexing, 
17 the variations in revenue resulting from the indexed 
18 rate would be part of the rate case revenue 
19 forecasts. Therefore, the reasonableness of 
20 forecast revenue from the indexed rate will be 
21 subject to Board and intervenor scrutiny.~ 

22 In support of its proposed variable ra,te concept, 

23 TransAlta argued that such a rate was necessary if Alberta was 

24 to attract an aluminum smelter. TAU maintained that a smelter 

25 would increase Alberta employment and economic development; 

26 furthermore, the aluminum industry would help to diversify the 

27 ~14. at p. 4. 

28 
29 May 

~ransAlta 
23, 1990, 

Utilities, 
submitted 

Al
to 

uminum S
Alberta 

melter Rate 
Public 

Evidence, 
utilities 

pg. 
Board 

2 
in 

30 TransAlta utilities General Rate Review Phase II. 
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1 provincial economy which is vulnerable to fluctuations in the 

2 oil and gas industry.~ 

3 In response to TransAl ta 's proposed smel ter rate concept, 

4 the Alberta Federation of Rural Electric Associations and 

5 Alberta Association of Municipal Districts and Counties 

6 (REA/AAMDC) presented expert testimony which raised numerous 

7 concerns about the desirability of such rates. 60 Specifically, 

8 the REA/AAMDC testimony argued that: 

9 1) attracting an aluminum smelter would inevitably 

10 result in higher rates for TransAlta's non-smelter 

11 customers, since the rates paid by the smelter would 

12 be below the cost of supplying power to the smelter, 

13 2) TAU's variable rate concept would expose the 

14 utility's non-smelter customers to risks that the 

15 shareholders of Kaiser and TransAlta were unwilling 

16 to accept, without adequately compensating the 

17 ratepayers, 

18 59In support of its proposal to the Public utilities Board, TAO 
19 also submitted a report prepared by Resource strategies Inc. (RSI), 
20 a consulting firm specializing in providing advice on international 
21 metals industries, which analyzed the variable rate concept. This 
22 report is attached to the testimony of Robert McCUllough. 
23 
24 

25 60Supplemental Testimony of William B. Marcus, June 1990. I 
26 collaborated with Mr. Marcus in preparation of this supplemental 
27 testimony, and it was our preference to file joint testimony, as 
28 we have in several other cases. However, owing to funding and 
29 schedule constraint, the testimony was presented singly by Mr. 
30 Marcus. 
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3) the economic development potential of a smelter was 

very limited since 

a) most raw materials would be imported, 

b) the output would likely be exported without 

additional fabrication in Alberta, 

c) the project would be highly capital intensive 

and would produce few jobs, 

d) the -subsidy to the smelter from TAU's other 

customers would reduce these other customer's 

disposable income, with a resulting decrease 

in economic activity. 

The REAjAAMDC testimony estimated that the increase in rates 

to TAU's other customers as a result of the smelter could be 

twice as 'large as the annual payroll of the smelter. In 

effect, TAU's other customers would be paying the smelter 

worker's salaries and part, if not all, of the smelter's 

provincial tax payments. Several other intervenor groups also 
, 

expressed concerns that implementation of TAU's smelter rate 

concept would result in increased rates and risks for the 

utility'S other customers. These intervenor j s questioned 

whether the utility'S customers should be required to 

subsidize an economic development project. 

The decision of the Alberta Public utilities Board 

concerning TransAlta' s proposed variable rate concept is 

highly informative. The PUB first summarized the arguments 

presented in support of, and in opposition to, the proposal 
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1 by the utility and intervenors. The PUB then established 

2 certain ground-rules and preconditions for any further 

3 consideration and review of a smelter rate: 

4 The Board considers that TransAI ta 's preliminary 
evidence respecting recent developments in electric 


6 rates for aluminum smelters and the aluminum smelter 

7 conceptual rate did provide useful information to 

8 the Board and Intervenors. However, the Board 

9 considers that, because the unique concepts are 


proposed to be appl icable only to one type of 

11 customer, it would be more appropriate to deal with 

12 those concepts in the context of a specific rate 

13 proposal for that type of customer. Accordingly, 

14 if' TransAIta decides to pursue negotiations with 


Kaiser and arrives at a proposed specific rate that 

16 is currently not tariffed, the Board considers that, 

17 as a minimum, the following items should be 

18 addressed in the supporting evidence: 

19 


(a) Why currently tariffed rates would not be just 

21 and reasonable for aluminum smelter loads; 

22 (b) Evidence that the specific rate proposal is not 

23 expected to be a burden on the customers of 

24 TransAlta: 


(c) Benefits/costs of non-tariffed ratio during 

26 periods of AIS excess/sufficient/deficient 

27 capacity: and 

28 Cd) If the specific rate proposal is indexed to the 

29 price of aluminum: 


(1) tolerance limits of aluminum price 
31 fluctuation prior to triggering a ,change 
32 to aluminum smelter electric rates, 
33 (2) floor price of aluminum smelter electric 
34 rates, 

(3) whether the revenue variability with an 
36 aluminum load is comparable with the 
37 revenue variability of a comparable size 
38 industrial load, 
39 (4) whether benefits/costs associated with 

aluminum price variation should be 
41 shared/borne by customers or shareholders 
42 or whether there should be some form of 
43 risk sharing, 
44 (5) effect on electric rates of all other 

electric customers of TransAlta, 
46 (6) effect on financial integrity of TransAlta 
47 and the cost of capital, 
48 (7) rate filing and approval procedures which 
49 would satisfy the provisions of the PUB 
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1 Act and the Administrative Procedure§ 
2 Act, R.S.A. 1980, c. A-2:. 
3 (8) conditions under which TransAlta would 
4 also propose electric rates indexed to 
5 commodity prices for other businesses 
6 operating in equally volatile markets, and 
7 (9) experience respecting indexed rates In 
8 other jurisdictions dealing with crown and 
9 investor owned utilities together with all 

10 conditions extant. 
11 
12 The Board considers that if TransAlta decides to 
13 pursue negotiations with Kaiser, the above 
14 supporting evidence should be filed at least six 
15 months prior to the proposed effective date of any 
16 contractual agreement.~ 
17 
18 The decision of the Alberta Public utilities Board 

19 illustrates why utility rates and contracts for aluminum 

20 smelter and other large industrial customers should be 

21 publicly available. Detailed public review is essential 

22 because the utility's other customers are potentially at 

23 risk. 62 It is not sufficient to review a conceptual proposal. 

24 The actual rate must be scrutinized to assure that it properly 

25 compensates the utility for electric service to be provided 

26 and adequately protects the utility and its ratepayers and 

27 shareholders from undue risk. The public aust be given 

28 61Alberta Public Utilities Board, Decision E90055 re: TransAlta 
29 utilities Corporation, october 15, 1990, pages 149-151, emphasis 
30 added. 

31 ~his is especially true in Quebec, where the utility is 
32 government-owned. Since the shareholders of Hydro-Quebec are, in 
33 effect, the people of Quebec, it is not possible to protect the 
34 ratepayers by shifting risks to the utility's shareholders. For 
35 an investor-owned utility, it is possible that the ratepayers could 
36 be protected by placing the risks of serving customers under 
37 variable rates onto the shareholders. 
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1 adequate time and information, so that it has a full 

2 opportunity to be heard on these issues. 

3 The experience in Quebec concerning the «programme 

4 partage de risques» has been quite different. In Quebec, 

5 special contracts with aluminum smelters and other 

6 electricity-intensive industries have been proposed, 

7 negotiated, and implemented in secret with no opportunity for 

8 public revi~w and input. In Alberta, the utility informed the 

9 public almost immediately of the possibility of a smelter 

10 being sited in the province. The concept of a variable rate 

11 tariff was submitted for review and analysis by a regulatory 

12 agency and a wide variety of intervenor groups in public 

13 hearings. Experts submitted testimony and were cross

14 examined. A decision was made that no variable rates would 

15 be approved without extensive public review of any variable 

16 rates that were negotiated between the utility and smelters. 

17 

18 In 1987, I was involved in a review of the utility 

19 electric supply for most of the iron-ore pellet plants in 

20 Northern Minnesota. Iron ore is processed into pellets in a 

21 process that is highly electricity-intensive. 63 These pellets 

22 63Electricity is used at every stage of iron ore mining and 
23 processing; however, the principle use in pellet plants is in the 
24 concentration process. Simply put, the raw ore, which is composed 

.25 of extremely hard rock, is ground up into a powder; the iron 
26 content is then separated from the waste material. The motors that 
27 are used for this grinding consume a large amount of electricity, 
28 as does the electro-magnetic separation process. SUbstantial 
29 amounts of electricity are also used in agglomeration and 
30 induration process, where the pellets are formed and baked. 
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1 are a major input to the steelmaking process: the pellets 

2 produced in Minnesota are used primarily in the steel mills 

3 surrounding the Great Lakes. e.c Not surprisingly, pellet plants 

4 are generally owned by steel producers. As noted in section 

5 2 of this testimony, one of the thirteen participants in the 

6 «programme partage de risques» is Quebec Cartier which 

7 operates an iron-ore pellet plant in Port-Cartier. 

8 My work in Minnesota was performed on behalf of the 

9 Department of Public Service, a state agency which administers 

10 a broad range of energy information, services, rates, and 

11 pOlicies. It involved Minnesota Power (MF), a utility 

12 virtually unique in terms of its concentration of sales to one 

13 industry. MP had entered into long-term electricity supply 

14 contracts with seven of the eight Minnesota pellet plants; in 

15 exchange for MP ' s obligation to serve these new loads, the 

16 pellet plants committed themselves to long-term power 

17 purchases.~ It should be noted, however, that the contracts 

18 The electricity intensity of different plants varies somewhat 
19 (the Minnesota plants consume about 110-150 kWh per tonne of 
20 pellet output), as does other factors such as capital costs; 
21 however in general, electricity accounts for approximately one
22 quarter of the cost of taconite production. 

23 &4steelmaking requires a source of iron. Iron ore pellets are 
24 used in blast furnaces. Steel is also made in electric furnaces, 
25 which rely solely upon scrap metal as their source of iron. 

26 es.rhe intent was that, over the life of the contract, the 
27 pellet plants would have to pay for the electrical capacity they 
28 had contracted for, even if it turned out that the pellet plants 
29 did not need all of this capacity. This type of arrangement was 
30 intended to protect the utility from a situation where it would 
31 build new generating stations to serve the projected pellet plant 
32 loads, but the new loads did not come on-line or did not continue 
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1 with the pellet plants did not specify rate levels. Instead, 

2 the rates were to be set as part of the same process used for 

3 all KP customers, subject to the review and approval of the 

4 Minnesota Public utilities Commission. 

In the 1980s, a dramatic decline in the North American 

6 steel industry led to a crisis in the iron ore industry. 

7 Plants which had formerly operated virtually continuously at 

8 full output were now operated at only partial output or 

9 intermittently. Two of the pellet plants ceased to operate 

at all. 

11 In this crisis atmosphere, HP' s long-term electricity 

12 contracts proved to be of limited usefulness. The companies 

13 operating the pellet plants demanded concessions in terms of 

14 reduced contract commitments and rate levels. MP had little 

alternative to granting concessions; the pellet plants 

16 accounted for more than half of MP's sales, and it was feared 

17 that the plants would completely shut-down if their costs were 

18 not reduced. However, as a result of the decl ine in the iron 

19 ore industry, MP was saddled with a large amount of excess 

capacity. The utility had built new power plants to serve 

21 load which had disappeared after only a few years. Minnesota 

22 Power's other customers had to bear the cost of this excess 

23 capacity at a time when the utility service area was very 

24 to operate. This was especially important because many of the 
pellet plants expanded during the 1970s, and MP had constructed 

26 major new generating stations to supply this new load. 
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1 depressed economically. The analysis of MP that I was 

2 involved in was prepared for use in a regulatory proceeding 

3 before the Minnesota Public utilities commission (PUC). The 

4 issues before the PUC included: 

1) whether MP was acting prudently when it entered into 

6 the contracts with the pellet plants, 

7 2) whether MP and the pellet plants should have 

8 developed alternative arrangements. for electric 

9 supply, and 

3) whether MP had made the proper efforts to sell off 

11 the surplus created by the downturn in the iron ore 

12 industry. 

13 The issues we considered were quite complex. 

14 Fortunately, we had ready access to the relevant information. 

The contracts with the pellet plants, the rates charged under 

16 the contracts, the materials documenting the history of the 

17 utili ty' s decisions to serve the plants and construct new 

18 capacity, the materials documenting the history of the 

19 utility's negotiations to sell off excess capacity, and data 

on the costs and revenues related to these decisions were all 

21 provided by the utility at our request. Information on the 

22 pellet plants, including the amount of power purchased under 

23 the contracts and the amount paid for the power was also 

24 provided. 

At no time was confidentiality asserted. As part of our 

26 work, we were interested in the opportunities for energy 
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conservation in the pellet plants, the potential for the 

plants to generate their. own electricity, and the economic 

viability of the pellet plants. The utilities and the 

operators of the pellet plants themselves provided extensive 

technical information on the operation of the plants and the 

process technologies involved. Substantial data on the costs 

and competitiveness of the pellet plants was also provided .. 

The relevance of the Minnesota experience for Quebec can 

be summarized as follows; 

1) Long-term contracts by a utility to supply 

electricity-intensive industries can be quite risky 

for the utility and its customers. These risks are 

compounded by the cyclical nature of metals 

industries such as iron ore and aluminum. 

2) Careful public review of such contracts is 

necessary, both before and during implementation of 

the contract. 

3) In North America, the review of such contracts 

generally operates in an atmosphere of sUbstantial 

public information and public input. 

- 36 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

4. 	 THE EFFECT OF THE PROGRAMME DE PARTAGE DE RISQUES BT DB 

BENEFICES ON HYDRO-QUEBEC 

The «programme de partage de risques» has a very large 

effect upon Hydro-Quebec's rates to other customers, 

investments, and need for new power supply facilities. As 

noted in Mr. McCullough's testimony, contracts signed under 

«progrnmme de partage de risques» represent 3,145 MW, which 

is roughly equivalent to the projected capacity of the Grande 

Baleine project. 

The impact on annual energy sales (TWb) is even greater, 

since the type of industrial facilities involved in the 

«programme de partage de risques» typically operate 

virtually continuously. Aluminum and magnesium customers are 

projected to consume 20 TWh per year in 1996 and 21<.1 TWh from 

1999 onward. It is somewhat more difficult to determine the 

energy sales for the remaining contracts, but it would appear 

to be at least 4 TWh per year based on Mr. McCullough's 

estimate of 495 MW for these remaining customers. Thus, total 

energy sales under the 13 contracts would exceed 25 TWh. This 

is equivalent to roughly one-and-a-half times the projected 

annual energy production from the Grande Baleine project. 

By the late 1990s, sales under these 13 contracts would 

be about 15% of total HQ Quebec sales. Taken as a whole, the 
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1 13 contracts will have a greater impact on HQ than the 

2 existing and planned contracts for export of electricity to 

3 neighboring utilities.~ 

4 The impact in terms of required investments by HQ is very 

5 large. During the decade of the 1990s, HQ plans on total 

6 capital spending of $62 billion. $45 billion of this 

7 spending, or roughly three-quarters, would be devoted to 

8 generation and transmission facilities. 57 (HO Development Plan 

9 1990-1992 Horizon 1999 I page 120.) Some of this capital 

10 investment would be necessary for rehabilitation of existing 

11 facilities and improving the reliability of the transmission 

12 system: however, it appears likely that the majority of the 

13 $45 billion would be channelled into new hydro projects in the 

14 James Bay region and associated transmission lines. It is 

15 difficult to be more precise since HQ continues to refuse to 

16 release cost estimates for its entire construction program. 

17 The industrial facilities participating in the «programme de 

18 partage de risques» require substantial public investment 

19 affiliated with supplying these facilities with electricity. 

20 ooHQ forecasts that its export program will reach its objective 
21 of 24.5 TWh of energy sales in 2003; this is roughly equivalent to 
22 energy sales under the 13 contracts. In terms of capacity, the 
23 planned export objective of 3500 MW is slightly greater than the 
24 total of the 13 contracts. HO Development Plan 1990-1992 Horizon 
25 1999, page 69. 

26 67Most of the remaining $62 billion would be spent on the 
27 distribution system which is required to deliver power to smaller 
28 customers: it is likely that little or none of these investments 
29 are related to large industrial customers. 
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This further reinforces the point made by Mr. McCUllough that 

the contracts under the «programme de partage de risques» 

relate primarily to electric supply, rather than to specifics 

of the industries buying power. 

Government investments are not limited to those of HQ for 

electric supply. The Quebec government, through SGF, is a 

partner in the Alouette and ABI smelters. The Quebec 

government, through HQ, is a partner in HydrogenAL and 

ArgonAL. The Quebec government, through Sidbec, was a partner 

in an iron ore mining venture that faltered. The government 

closed the facility, wrote off the debt and leased the plant 

for $1 per year and "other considerations" to Quebec Cartier, 

another participant in the program. The Quebec government has 

also assisted the participants in the «programme de partage 

de risques» with land acquisition and other incentives. 

Even before considering the issue of potential subsidies, 

it is clear that the size of the governmental' investment 

related to the «programme de partage de risques» makes full 

public review of this program essential. Such a review would 

normally include consideration of the effectiveness of the 

program as a means of job creation and economic development. 

As shown in the table below, the facilities affiliated with 

the 13 contracts will directly employ less than 6000 people, 

less than 2/10 of 1% of Quebec employment. 

Employment summary 
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A10uette - Phase I 600 

Alouette - Phase II 400 

Lauralco 500 

A.B.I. - 3 Lines 1,000 

Reynolds - 2nd , 3rd Lines 750* 

Norsk-Hydro 400 

Argonal 15 

Quebec-cartier 350 

Hydrogenal 19 

Cafco 45 

PPG 185 

QIT 1,000** 

SKW 225 

Timminco 130 

Total 5,619 

* - Third line employment is 250. No figure for second line 

employment was readily available, so it was estimated by 

comparing total employment in 1981 and 1986 (before and 

after addition of the second line) from Metals Week, 

March 10, 1980 and March 24, 1986. 

**- The entire Tracy/Sorel facility produces titaniferous 

slag, pig iron, and metal powders. Employment for this 

entire operation is reported as 1000 in Repertoire des 

produits fabriques au ouebec, Centre de Recherche 

Industrielle du Quebec, 1988. In response to a telephone 

request, the centre de Recherche Industrielle du Quebec 

indicated that employment had increased to 1500. 

However, employment at the metal powders operation was 

reported elsewhere as 235. The contract under the 

«programme de partage de risques» is reportedly for 

expansion and modernization of the titaniferous slag and 
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1 pig iron operations.- I have selected 1000 as a 

2 conservative (highside) estimate of employment related 

3 to the «programme de partagede risques». 

4 

5 The spin-offs effects are also likely to be limited,. since 

6 most of the raw materials are imported, and most of the 

7 finished products are exported without additional processing. 

8 

9 However, the effect of these contracts on HQ other 

10 customers must not be ignored. The question of whether the 

11 participants in the «programme de partage de risques» are 

12 paying rates below that of other large industrial customers 

13 served by HQ under the normal publicly available tariff (Rate 

14 L) is discussed in Mr. McCullough's testimony. However, even 

15 if the participants in the «programme de partage de risques» 

16 were paying the equivalent of Rate L, they would be receiving 

17 a large subsidy from Hydro-Quebec's other customers. 

18 To understand why this is true, it is important to 

19 understand how utility rates are established. HQ's normal 

20 tariff rates are based on the average cost of supply: 

21 Costs of supply are the expenditures Hydro-Quebec 
22 must make to generate, transmit and distribute the 
23 electricity its Quebec customers require. More 
24 precisely, these costs include the expenditures, 
25 interest, exchange loss and the return on equity. 
26 Overall, these expenditures include the costs 
27 related to Hydro-Quebec's facilities, from the 
28 oldest to the most recent, required to supply power 
29 to its customers. They are therefore average 
30 rates. oo 

31 It is common practice for utility rates to be set based on 

32 average costs. However, this policy can create problems in 

33 68 Energy Driving Force of Economic Development, Quebec 
34 Ministry of Energy and Resources, 1988. 

35 69Hydro-Quebec, Rates Proposal for 1990-1991. 
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1 situations where the cost of new electrical supply (known as 

2 marginal cost) is substantially greater than that of existing 

3 facilities (average cost). In such a situation, growth in 

4 electrical demand will hasten the need to add new, more 

expensive generation and transmission. As 

6 average cost ratemaking, everyones' rates 

7 cover the cost of the expensive new supply. 

8 This is precisely the situation faced 

9 The utility acknowledges that the cost 

a result, under 

will increase to 

by Hydro-Quebec. 

of adding new 

hydroelectric generation capacity is increasing. The least 

11 expensive sites are developed first, and the costs rise as the 

12 utility turns to more remote and less favorable sites. The 

13 faster load increases, the faster rates increase. 

14 It is difficult to fully evaluate this issue, since HQ 

has generally refused to disclose detailed data on its supply 

16 costs for new projects. However, the cost data provided by 

17 Richard Drouin, Chairman of Hydro-Quebec, in his speech to the 

18 Electricity club of Montreal on November 13, 1990 provide a 

19 starting point. Concerning the cost per kilowatthour of 

electricity delivered to Southern Quebec from major hydro 

21 projects, M. Drouin reported: ro 

22 La Grande-Phase I 2.6 cents/kWh 

23 7~. Drouin indicated that all cost figures were adjusted to 
24 eliminate inflation and reported in today's (1991) dollars. 

Furthermore, costs were for power at delivery from the high voltage 
26 transmission lines; distribution system costs were not included. 
27 
28 
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1 La Grande-Phase II 3.1 cents/kWh 


2 Sainte Marguerite 3.9 cents/kWh 


3 Grande Baleine 4.4 cents/kWh 


4 NBR (Nottaway
Broadback-Rupert) 4.6 cents/kWh 

6 As the figures indicate, relative to the cost of electricity 

7 from La Grande-Phase I, La Grande-Phase II is about 20% more 

8 expensive: sainte Marguerite is 50% more expensive; and Grande 

9 Baleine and NBR are about 70-75% more expensive. This clearly 

illustrates how increases in new load that accelerate the need 

11 to build new projects will tend to result in higher rates for 

12 everyone. This is especially true for those projects after 

13 La Grande-Phase II, since these projects are so much more 
, 

14 expensive on a unit-cost basis. 

The costs estimates above from Mr. Drouin's speach may 

16 actually understate the increase in costs of supply if Hydro

17 Quebec must build new hydro facilities. The project costs 

18 estimates breakdown and the methodology underlying these 

19 estimates have never been made public by Hydro-Quebec: thus 

I am unable to assess their accuracy. 

21 In evaluating the «programme de partage de 

22 risques», the long-term nature of the power sales agreements 

23 must be considered. A twenty-five year contract signed in 

24 1986 would continue until after 2010. Even if the cost of 

supply for new loads is relatively low at the beginning of a 

26 long-term contract, it may be quite high in the later years. 
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When surplus energy is no longer available, the new loads 

added as a result of the special contracts will require the 

construction of expensive new generation. 

Even during a period of energy surplus, a utility should 

exercise great caution before offering a rate discount 

program. Such a program, if not designed very carefully, may 

have large, unexpected, and undesirable results. As 

experience throughout North America over the last twenty years 

has shown, decisions that appear attractive in the short-term 

can prove to be far less attractive over the long-term. Thus, 

long-term commitments must be carefully scrutinized. Such 

scrutiny is far more likely and more effective when there is 

public involvement. 

In 1986, at the beginning of the «programme de partage 

de risques», Hydro-Quebec was forecasting that it had 

SUbstantial surplus energy available. Thus, new load could 

be added, at least until 1996, without requiring construction 

of new projects. After that time, the need for new projects 

would vary depending on how aggressively export sales were 

marketed; in some cases, needs for new capacity prior to 2006 

would be limited to La Grande-Phase II, while in others, 

Sainte Marguerite, Grande Baleine, and La Romaine would all 

be needed by 2006. 

The actual evolution of Hydro-Quebec' s supply/demand 

balance since 1986 demonstrates the hazards of long term 

commitments made without ample review. HQ continued massive 
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sales of electricity at low rates in the surplus power markets 

while Quebec experienced a severe drought. As a result, 

reservoirs were emptied and had to be replenished at a cost 

of hundreds of millions of dollars. Hydro-Quebec eventually 

had to operate its oil fired station at Tracy full time and 

to buy power from neighbouring utilities. Meanwhile, 

commitments to export sales and new industrial loads have 

required HQ to dramatically advance the construction of new 

hydro projects. During the 1990s, HQ is now attempting to 

build a series of projects as fast as possible. 

This dramatic change of circumstances has certainly 

raised the cost of power to supply the contracts signed during 

the first few years of the «programme de partage de 

risques»; this increased cost of supply has reduced the 

economic benefits (if any) that might have flowed from these 

contracts. But what is even more striking is that, in a 

situation of increasing costs and concerns about HQ's ability 

to meet its domestic and export commitments, the utility has 

accelerated the «programme de partage de risques». 

By 1988, at the latest, Hydro-Quebec should have 

acknowledged that actions to encourage electricity load growth 

were inappropriate and inconsistent with the economic well

being of Quebec. Reservoir levels were dropping fast. A 

major commitment had been made to long-term export contracts; 

thus, it was clear that any long-term load growth would 
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1 require expedited construction of expensive new generation. 

2 Despite this situation, Hydro-Quebec signed four new contracts 

3 under the programme de partage de risques. In 1989, when 

4 it was clear that any new loads would require the addition of 

new supply, Hydro-Quebec signed contracts with four industries 

6 (including three smelters). 

7 It is clear that any new loads added as a result of these 

8 new contracts will have a cost of service based on HQ's cost 

9 of new bydro projects. The gap between this marginal cost and 

the rate that the new loads will pay represents a cost that 

11 will be borne by HQ's other customers, a form of subsidy from 

12 other consumers that will be paid in the form of higher 

13 electric bills. The difference between HQ' s marginal cost and 

14 the rate that the new loads will pay is likely to be at least 

1 cent per kwh; it may exceed 2 cents per kWh. For example, 

16 if we assume that contracts signed in 1989 added 11 TWh of new 

17 load, the cost of these contracts to HQ's other customers is 

18 likely to be $110-220 million per year. 

19 If we consider all of the effects of the programme de 

partage de risques , the total economic harm to Quebec is even 

21 larger. The estimate above relates only to new load added in 

22 1989. New loads added as a result of contracts signed in 

23 earlier years must also be considered. 71 There are also costs 

24 71 In 1988 and 1989, HQ signed new contracts with the ABI and 
Reynolds smelters. Both of these smelters had previous power sales 

26 agreements with HQ that provided an initial discount period 
27 followed by sales at Rate L. The ABI agreement indicated that the 
28 tariff would be based on the lower of Rate L and the 1981 tariff 
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1 associated with the increased risk and variability created by 

2 linking revenue for over 10% of HQ sales to the highly 

3 volatile price of commodities such as aluminum. These 

4 problems will be further exacerbated problems caused by the 

heavy debt load of Hydro-Quebec; the programme de partage de 

6 risques will encourage HQ to accelerate its construction 

7 program, yet it weakens HQ's financial condition. 

8 

9 5. CONCLUSIONS 

11 Hydro-Quebec has entered into thirteen contracts 

12 with electricity-intensive industries as part of its 

13 "programme de partage de risques It • The thirteen participants 

14 consist of the following: four aluminum smelters (ABI, 

Alouette, Lauralco, Reynolds); one magnesium smelter (Norsk 

16 Hydro); other metals processors titanium, pig iron, 

17 magnesium, silicon, ferrosilicon, iron ore (QIT, Timminco, 

18 SKW, Quebec Cartier) ; two industrial gases producers (Argonal, 

19 Hydrogenal); one industrial inorganic chemicals (PPG Canada) ; 

and one mineral wool (Cafco). 

21 The four aluminum smelters make up the large bulk 

22 of sales under the "programme de partage de risques" and the 

23 one magnesium smelter accounts for much of the remainder. 

24 escalated at 10% annually. 

26 According to Metals Week (December 5, 1988, page 8; March 20, 
27 programme de partage de risques cover all HQ power sales to these 
28 smel ters, not just incremental capacity. Reynolds and ABI received 
29 rebates in the first years of their contracts signed earlier in the 
30 1980s. Before these smelters began to pay higher rates based on 
31 the full Rate L tariff, as originally agreed to, their owners 
32 negotiated new deals. It is likely that these new deals allowed 
33 the smelters to participate in a new round of rebates in the early 
34 years of the programme de partage de risques contracts. 
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Most of their output is exported. Ownership of all of these 

facilities is almost exclusively by non-Canadian multinational 

corporations. The only Canadian ownership interest is through 

SGF, a Quebec government agency with minority shares in the 

Alouette and ABI aluminum smelters. 

Ownership of the remaining eight participants in the 

"programme de partage de risques" includes companies from 

Ontario, U.S., Europe, and Brazil. The only Quebec ownership 

interest is through Hydro-Quebec, a partner in Argonal and 

Hydrogenal. 

The ownership structures of many of the participants 

is quite complex and dynamic. Alouette currently has many 

owners, but a number of other companies have been owners in 

the past or have actively considered ownership. Quebec 

Cartier also has a particularly complex ownership history. 

The nature of ownership in the participants of the "programme 

de partage de risques" has important implications for the 

confidentiality of their contracts with Hydro-Quebec. Any 

current, past or potential owner of any company participating 

in the "programme de partage de risques" would be familiar 

with the company's contract with Hydro-Quebec. 

As Mr. McCullough discussed in his testimony, there 

are numerous interrelationships between companies in the 

aluminum industry; these interrelationships would rapidly 

erode any attempt at confidentiality concerning the 

electricity arrangements being offered by utilities. In 

Hydro-Quebec's case, it is even less likely that any effective 

confidentiality can be maintained. Hydro-Quebec has granted 

special contracts to companies in several industries. owing 

to the numerous interrelationships between the companies in 

these various industries, information about Hydro-Quebec' s 

contracts is even more widely available than one would expect 

from looking at only one industry. 
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For example, QIT produces titaniferous slag, pig 

iron, and metal powders in Quebec; another sUbsidiary of its 

parent company (RTZ Corp, PLC) is an aluminum producer in the 

U.K. Norsk Hydro is a magnesium producer in Quebec and an 

aluminum producer in Norway. Timminco is a ferro-silicon 

producer in Quebec and a magnesium producer in ontario. 

Alumax is an aluminum producer in Quebec; another SUbsidiary 

of its parent company (AMAX) was a magnesium producer in Utah 

until 1989. 

Thus, knowledge about Hydro-Quebec' s electricity 

supply arrangements is already widespread. Many of the 

competit:ors of the participants in the "programme de partage 

de risquesllare themselves subsidiaries of participants in 

the "programme de partage de risques lt In this type of• 

situation, Hydro-Quebec' s policy of secrecy concerning the 

contracts under the "programme de partage de risques" does not 

prevent the competitors of the participants in the Programme 

from learning about the contracts. 

In general, North American utility electricity 

supply arrangements with electricity-intensive industries, 

including new aluminum smelters: 

1) are considered public information, ,and 

2) are subjected to SUbstantial public review. 

These facts are illustrated by my experience in 

Alberta and Minnesota. 

In Alberta, the utility readily agreed that, prior 

to implementation, any variable rate agreement with a proposed 

aluminum smelter would be submitted for Alberta Public 

utilities Board (PUB) approval. This is routine, since all 

of the utilities electricity rates and contracts are public 

information and must be approved by the Public utilities 

Board, a provincial regulatory agency. Furthermore, all such 

rates and contracts are the subject of public hearings where 

interested parties may intervene and submit evidence. 
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However, prior to proceeding with negotiations with 

the smelter, the utility requested that the Public utilities 

Board review the concept of a variable rate tariff. The 

utility suggested that the smelter rate be designed so that 

it would capture the standard revenue for a large general 

service customer plus a risk premium which would generate 

extra revenue to compensate other ratepayers for extra 

variability in their rates. 

The decision of the Alberta Public utilities Board 

illustrates why utility rates and contracts for aluminum 

smelters and other large industrial customers should be 

publicly available. Detailed public review is essential 

because the utility I s other customers are potentially at risk. 

It is not sufficient to review a conceptual proposal. The 

actual rate must be scrutinized to assure that it properly 

compensate the utility for electric service to be provided and 

adequately protects the utility and its ratepayers and 

shareholders from undue risk. The public must be given 

adequate time and information, so that it has a full 

opportunity to be heard on these issues. 

The relevance of my Minnesota experience, for Quebec 

can be summarized as follows: 

1) Long-term contracts by a utility to supply 

electricity-intensive industries can be quite 

risky for the utility and its customers. These 

risks are compounded by the cyclical nature of 

metals industries such as iron ore and 

aluminum. 

2) Careful public review of such contracts is 

necessary, both before and during imple

mentation of the contract. 
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3) In North America, the review of such contracts 

generally operates in an atmosphere of sUbstan

tial public information and public input. 

The "programme de partage de risques" has a very 

large effect upon Hydro-Quebec's rates to other customers, 

investments, and need for new power supply facilities. 

Contracts signed under the "programme de partage de risques" 

represent 3 , 145 MW, which is roughly equivalent to the 

projected capacity of the Grande Baleine project. The impact 

on annual energy sales (TWh) is even greater, since the type 

of industrial facili ties involved in the "programme de partage 

de risques" typically operate virtually continuously. Alumi

num and magnesium customers are projected to consume 20 TWh 

or more annually from 1996 onward. Total energy sales under 

the thirteen contracts would exceed 25 TWh. This is 

equivalent to roughly one-and-a-half times the projected 

annual energy production from the Grande Baleine project. 

By the late 1990 I s, sales under these thirteen 

contracts would be about 15% of total Hydro-Quebec sales. 

Taken as a whole, the thirteen contracts will have a greater 

impact on Hydro-Quebec than the existing and planned contracts 

for export of electricity to neighbouring utiliti~s. 

The impact in terms of required investments by 

Hydro-Quebec is very large. During the decade of the 1990's, 

Hydro-Quebec plans on total capital spending of $62 billion. 

$45 billion of this spending, or roughly three-quarters, would 

be devoted to generation and transmission facilities. Much 

of this $45 billion is intended for new hydro projects in the 

James Bay region and associated transmission lines. It is 

difficult to be more precise since Hydro-Quebec continues to 

refuse to release cost estimates for its entire construction 

program. 

The industrial facilities participating in the 

"programme de partage de risques ll require SUbstantial public 
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investment to construct electricity supply facilities. 

Government investments are not I imited to those of Hydro-

Quebec for electric supply. The Quebec government, through 

SGF, is a partner in the Alouette and ABI smelters. The 

Quebec government, through Hydro-Quebec, is a partner in 

Hydrogenal and Argonal. The Quebec goyernment, through 

Sidbec, was a partner in an iron ore mining venture that 

faltered. The government closed the facility, wrote off the 

debt and leased the plant for $1 per year and "other 

considerations" to Quebec cartier. The Quebec government has 

also assisted the participants in the "programme de partage 

de risques n with land acquisition and other incentives. 

It is clear that the size of the governmental 

investment related to the "programme de partage de risques" 

makes full public review of this program essential. This 

review should include consideration of the effectiveness of 

the program as a means of job creation and economic develop

ment. The facilities affiliated with the thirteen contracts 

will employ fewer than 6,000 people, less than 0.2% of Quebec 

employment. 

The small amount of employment created is not 

surprising, since the facilities receiving servic~ under the 

"programme de partage de risques are capital, rather than 

labour, intensive. The spin-off effects are also likely to 

be limited, since most of the raw materials are imported, and 

most of the finished products are exported without additional 

processing. Furthermore, any subsidy to these customers from 

HQ's other customers will reduce these other customer's 

disposable income, with a resulting decrease in economic 

activity. 

Any consideration of the issue of potential 

subsidies must recognize that HQ's normal tariff rates are 

based on the average cost of supply. This is common practice 

for utility ratemaking. However, this policy can create 
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problems in situations where the cost of new electrical supply 

(known as marginal cost) is substantially greater than that 

of existing facilities (average cost). In such a situation, 

growth in electrical demand will hasten the need to add new, 

more expensive generation and transmission. Rates for all 

customers will then have to increase to cover the cost of the 

expensive new supply. 

This is precisely the situation faced by Hydro-

Quebec. The utility acknowledges that the cost of adding new 

hydroelectric generation capacity is increasing. The least 

expensive sites have been developed, and the costs are rising 

as the utility turns to more remote and less favourable sites. 

The more quickly load increases, the faster rates will 

increase. 

It is difficult to fully evaluate this issue, since 

HQ has generally refused to disclose detailed date on its 

supply costs for new proj ects. However, the cost data 
provided by Richard Drouin, Chairman of Hydro-Quebec, in his 

speech to the Electricity club of Montreal on November 13, 

1990 provide a starting point. Concerning the cost per ' 

kilowatt hour of electricity delivered to Southern Quebec from 

major hydro projects, M. Drouin reported: 

La Grande-Phase I 2.6 cents/kWh 

La Grande-Phase II 3.1 cents/kWh 

Sainte Marguerite 3.9 cents/kWh 

Grande Baleine 4.4 cents/kWh 

NBR (Nottaway
Broadback-Rupert) 4.5 cents/kWh 

As the figures indicate, relative to the cost of electricity 

from La Grande-Phase I, La Grande-Phase II is about 20% more 

expensive; Sainte Marguerite is 50% more expensive; and Grande 

Baleine and NBR are about 70-75% more expensive. This clearly 

illustrates how increases in new load that accelerate the need 
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to build new projects will tend to result in higher rates for 

everyone. 

In evaluating the programme de partage de risques , 

the long-term nature of the power sales agreements must be 

considered. A twenty-five year contract signed in 1986 would 

continue until after 2010. Even if the cost of supply for new 

loads is relatively low at the beginning of a long-term 

contract, it may be quite high in the later years. When 

surplus energy is no longer available, the new loads added as 

a result of the special contracts will require the 

construction of expensive new generation. 

Even during a period of energy surplus, a utility 

should exercise great caution before offering a rate discount 

program. Such a program if not designed very carefully, may 

have large, unexpected, and undesirable results. Decisions 

that appear attractive in the short-term can prove to be far 

less attractive over the long-term. Thus, long-term 

commitments must be carefully scrutinized. Such scrutiny is 

far more likely and more effective when there is public 

involvement. 

In 1986, at the beginning of the programme de 

partage de risques , Hydro-Quebec was forecasting that it had 

substantial surplus energy available. Thus, new load could 

be added, at least until 1996, without requiring construction 

of new projects. After that time, the need for new projects 

would vary depending on how aggressively export sales were 

marketed. 

The actual evolution of Hydro-Quebects supply/demand 

balance since 1986 demonstrates the hazards of long term 

commitments made without ample review. HQ continued massive 

sales of electricity at low rates in the surplus power markets 

while Quebec experienced a severe drought. The resulting 

decrease in reservoir levels had to be remedied by exceptional 

measures that cost of hundreds of millions of dollars. 
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Meanwhile, commitments to export sales and new industrial 

loads have required HQ to greatly advance the construction of 

new hydro projects. During the 1990s, HQ is now attempting 

to build a series of projects as fast as possible. 

By 1988, at the latest, HQ should have acknowledged 

that actions to accelerate electricity load growth were 

inappropriate and inconsistent with the economic well-being 

of Quebec. Despite this situation, HQ signed four new 

contracts under the programme de partage de risques. In 

1989 HQ signed contracts with four industries (including three 

smelters). The contracts in 1989 signed in 1989 doubled the 

amount of electricity that would be sold under the programme 

de partage de risques . 

It is clear that any new loads added as a result of 

these new contracts will have a cost of service based on HQ's 

cost of new hydro projects. The gap between this marginal 

cost and the rate that the new loads will pay represents a 

subsidy by HQ's other customers, a subsidy that will be paid 

in the form of higher electric bills. The difference between 

HQ's marginal cost and the rate that the new loads will pay 

is likely to be at least 1 cent per kWh; it may exceed 2 cents 

per kWh. If we assume that contracts signed in 1989 added 11 

TWh of new load, the cost of these contracts to HQ's other 

customers is likely to be at least $110-220 million per year. 

If we consider all of the effects of the programme 

de partage de risque , the total economic harm to Quebec is 

even greater. New loads added as a result of contracts signed 

in earlier years must also be considered. There are also 

costs associated with the increased risk and variability 

created by linking revenue for over 10% of HQ sales to the 

highly volatile price of commodities such as aluminum. These 

problems will be further exacerbated by the heavy debt load 
of Hydro-Quebec; the programme de partage de risques will 
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encourage HQ to accelerate its construction program, but it 

will weaken HQfs financial condition. 

The problems and costs that HQ now faces could have 

been avoided. Full public disclosure and review of the 

programme de partage de risques would have allowed Hydro-

Quebects other customers to evaluate the potential risks and 

benefits of these huge long-term contracts. This is 

especially important in Quebec, where the utility is 

government-owned. Since the shareholders of Hydro-Quebec are, 

in effect, the people of Quebec, it is not possible to protect 

the ratepayers by shifting risks to the utility's 

shareholders. 

The people of Quebec should be able to examine the 

contracts that have been entered into by their utility, so 

that they may assess the impacts of these commitments. The 

programme de partage de risques involves major public policy 

questions. Disclosure of the contracts will provide the 

information that is an absolute prerequisite for making 

informed decisions. 
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Meyer). 

The Excess Capacity Situation of Minnesota Power: Magnitude, Duration and Origin, PLC, 
Incorporated, for Minnesota Department of Public Service, August 1987 (co-author with P. 
Chernick). 

Conservation Potential in the State of Minnesota, Volumes I and II, Minnesota Department of 
Public Service, June 1988 (co-author with P. Chernick). 

Analysis of Fuel Substitution as an~Electric Conservation Option, PLC, Incorporated, November 
7, 1989 (co-author with P. Chernick and E. Espenhorst). 

Conservation and Capacity Optimization Alternatives to the PGTlPG&E Gas Pipeline Project, 
Tellus Institute Study No. 90-03, prepared for California Public Utilities Commission, May 1990 
(co-author with R. Hornby, S. Bcrnow, D. Marron, D. Nichols, D. Singh, and M. Tennis). 

Complement Technique au Me-moire du Grand Conseil des Cris (du Quebec) a la Commission de 
rEconomie et du Travail de l'Assemblee Nationale Du Quebec, Prepared for the Grand Council 
of the Crees (of Quebec), May 1990 (co-author with R. Mainville, W. Marcus, E. Washburn, R. 
Cavanagh, J. Warren, and P. Kelly-Detwiler). 

Comments of Center for Environmental Legal Studies; Natural Resources Defense Council, 
National Audubon Society; Vladeck, Waldman, Elias and Englehard; Environmental Defense Fund 
on the 1991-1992 AQnual and Long Range Demand Side Management Plans of the Major Electric 
Utilities, Prepared for the State of New York Public Service Commission Case No. 28223, 
September 28, 1990 (co-author with P. Messerschmidt, J. Plunkett, P. Chernick, J. Wallach, C. 
Komanotf, R. Watson, D. Wooley, ct a1.). 

"Analysis of Residential Fuel Switching as an Electric Conservation Option," Gas Energy Review, 
Vol. 18, No. 12, December, 1990 (co-author with P. Chernick and E. Espenhorst). 

Comments of The Sierra Club, Inc.; The Atlantic States Legal Foundation, Inc.; PROTECT; and 
The Grand O)uncil of the Crees (of Quebec) on Issues to be Addressed in the New York State 
Energy Planning Report 1991, January 2, 1991 (co-author with P. Messerschmidt). 

Comments on the Determination of the Supply Resources and Environmental Effects Affiliated 
with Ontario Hydro Proposed Export Sales, Prepared for Canadian National Energy Board Order 
No. EW-3-90, January 28, 1991 on behalf of the Moose River James Bay Coalition I Nishnawbe
Aski Nation I Grand Council Treaty No.3 (co-author with P. Kelly-Detwiler). 
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EXPERT TESTIMONY AND FORMAL SllBMISSIONS 

Information is presented in the following order: jurisdiction and docket number; title of case; 
client; date testimony filed; and subject matter covered. 

1. 	 Massachusetts Department of Public Utilities 89-72; Statewide Towing Association, Police
Ordered Towing Rates; Massachusetts Automobile Rating and Accident Prevention 
Bureau: September 13, 1989. (Joint testimony with P. Chernick). 

Review of study supporting proposed increase in to\\ing rates. Critique of study sample 
and methodology. Comparison to competitive rates. Supply of towing services. Effects 
of joint products and joint sales on profitability of police-ordered towing. 

2. 	 Vermont Public Service Board Docket 5330; Application of Vermont Utilities for Approval 
of a Firm Power and Energy Contract with Hydro-Quebec; Grand Council of the Crees (of 
Quebec) and New England Coalition for Energy Efficiency and the Environment; 
December 19, 1989; Supplemental testimony January 18, 1990. (Joint testimony with W. 
Marcus); Docket 5330-A, April 30, 1991. 

Review of a proposed thirty year, 450 MW purchase of Hydro-Quebec power by twenty
four Vermont utilities. Analysis of planning and operation of Hydro-Quebec power supply. 
Modeling of hydro reservoir levels. Determination of marginal supply resources associated 
with sales to Vermont. Estimation of acid rain and greenhouse gases emissions from fossil 
and hydro generation. Analysis of risk and reliability including supply diversity, and 
adequacy and security of energy and transmission supply. EstimatIOn of achievable 
conservation potential in Quebec. Development of proposal for exports to Vermont based 
on conservation and alternative supply resources in Quebec. Evaluation of costs and 
benefits of Vermont Joint Owners' proposed Waiver and Release to extend the date for 
cancellation of export contracts with out penalty. 

3. 	 Canadian National Energy Board Hearing Orders No. EH-3-89 and AO-1-EH-3-89; 
Appliwtion of Hydro-Quebec for Export License for Firm Power and Energy Contracts 
with Vermont Joint Owners and New York Power Authority; Grand Council of the Crees 
(of Quebec); February 14, 1990. (Joint testimony with W. Marcus). 

Re\;ew of a proposed thirty year, 450 MW sale of Hydro-Quebec power to twenty-four 
Vermont utilities and review of a proposed twenty year, 1000 MW sale of Hydro-Quebec 
power to the New York Power Authority. Analysis of planning and operation of Hydro
Quebec. power supply. Modeling of hydro reservoir levels. Determination of marginal 
supply resources associated with sales to Vermont and New York. Estimation of acid rain 
and greenhouse gases emissions from fossil and hydro generation. Analysis of reliability 
including adequacy of energy, capacity, and transmission supply. Estimation of achievable 
conservation potential in Quebec. Analysis of the profitability of the proposed power sales 
on both a private cost and social cost basis. 

4. 	 State of New York Supreme Court; Application of the Sierra Club, Inc. et a1. For 
Judgement Under Article 78 Against The Power Authority of the State of New York et 
al.; April 18, 1990; Reply Affidavit August 6, 1990; Supplemental Reply Affidavit 
September 13, 1990. 

Analysis of nexus between New York Power Authority purchases and construction of 
specific Quebec hydro facilities and operation of fossil fuel electric generation. Evaluation 
of power imports in New York State Energy Plan. Assessment of energy conservation as 
a potential substitute for hydro and fossil generation. Comparison of employment and 
economic development impacts of power purchase and conservation options. 
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Expert Testimony (cont.) 

5. 	 Manitoba Public Utilities Board; Manitoba Hydro Submission in Respect to Major Capital 
Projects; Concerned Citizens of Manitoba, Sierra Club of Western Canada (Manitoba 
Branch), and Conservation Strategy Ass()Ciation of Manitoba; July 23, 1990. (Joint 
testimony with W. Marcus). 

Review of Manitoba Hydro's submission and the proposed: construction of 1290 MW 
Conawapa generating station and other northern hydro projects; 100 MW demand-side 
management program; twenty-two year, 1000 MW power sale to Ontario Hydro; and two 
150 MW seasonal diversity exchanges. Review of Manitoba Hydro load forecasting. 
Estimation of economic and attainable conservation potential. Development of principles 
of conservation program design and delivery. Critique of utility's proposed demand-side 
management program. Evaluation of alternative supply-side resources. Analysis of avoided 
costs. Assessment of employment and economic development effects of hydroelectric 
development and conservation. Analysis of profitability and risks of proposed power sales 
contracts. 

6. 	 State of Vermont, Chittenden County Superior Court, Docket S518-91 CnC: In Re: 
Question 8 on the March 5, 1991 Burlington Municipal Election; Grand Council of the 
Crees (of Quebec); March 28, 1991. 

Analysis of Burlington Electric Department Assessment provided as "voter information" in 
referendum concerning power purchase contract with Hydro-Quebec. Evaluation of 
accuracy and impaitiality of information concerning cost estimates, alternative sources of 
supply, environmental effects, and economic benefits. 

7. 	 Massachusetts Department of Public Utilities 90-261-A; Re: Massachusetts Electric 
Company; Massachusetts Division of Energy Resources; April 17, 1991. 

Evaluate fuel switching as a demand-side management option. Review current status of 
fuel switching technologies. Formulate cost and benefit allocation algorithms to optimize 
program participation and maximize societal benefits by incorporating fuel choice options, 
including renewables and active and passive solar, as part of utility least-cost planning. 
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