Société en commandite Gaz Métro
Cause tarifaire 2006, R-3559-2005

APPROVISIONNEMENT GAZIER

(suivi de la décision D-2004-196)

Original : 2005.05.10 SCGM -4, Document 9
Page 1de 9



Société en commandite Gaz Métro
Cause tarifaire 2006, R-3559-2005

TABLE DES MATIERES

INTRODUGCTION ...ttt e e et et e e e e e e e e e ans e e e e e e eeennnnnes 3
PRESENTATION DU RAPPORT DU CONSULTANT ...cooviiiiiiicieee e 3
CONSIDERATION DES CONCLUSIONS DU CONSULTANT ....ooviiiiiieieecieeeve e, 4
PROPOSITION. ...ttt ettt e e e e e e e e a e e e e e e e e eenneanes 6
ANNEXE A - RAPPORT DE ZIFF ENERGY GROUP.......ccooiiiiiiiiieiiee e 9
Original : 2005.05.10 SCGM — 4, Document 9

Page 2de 9



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Société en commandite Gaz Métro
Cause tarifaire 2006, R-3559-2005

SUIVI DE LA DECISION D-2004-196

INTRODUCTION

Au dossier tarifaire 2005, SCGM a présenté a la Régie, sous pli confidentiel, une analyse sur
l'optimalité de la structure d'équilibrage (référence R-3529-2004, SCGM-4, document 1

section 8).

Au cours de l'audience, lors de la présentation de l'analyse, certaines questions étaient
soulevées quant a la pertinence de renouveler des contrats d'entreposage considérant que ces
outils permettent, entre autres, de maintenir une provision de pointe de prés de 4,5% du total

des approvisionnements gaziers.

SCGM avait alors mentionné qu'une plage allant de 3,5% a 6% était visée comme objectif pour
le plan 3 ans. Dans sa décision D-2004-196, la Régie a demandé a SCGM d'établir, dans le
présent dossier tarifaire, des parametres ou des repéeres qui permettront d'apprécier les marges

de manceuvre nécessaires et optimales a la réalisation du plan.

PRESENTATION DU RAPPORT DU CONSULTANT

SCGM a demandé a la firme Ziff Energy Group de l'assister dans cette analyse. Ce rapport est

présenté a I'annexe A du présent document.

L'analyse de Ziff Energy Group est effectuée en utilisant les données du dossier tarifaire 2005,
tant au niveau de la demande qu'au niveau des outils d'approvisionnement disponibles. Il est a
noter que l'unité utilisée dans le rapport est le gigajoule; pour convertir les données en 103ms3, il

faut diviser par 37,89.

Sommairement, I'approche préconisée par le consultant Ziff Energy Group, et qui correspond a
la pratique courante dans le domaine, est de valider si les outils détenus permettent de répondre
totalement a la demande de journée de pointe de SCGM. Pour ce faire, une demande globale a
été estimée pour chacune des 20 derniéres années, considérant les degrés-jours (DJ) réels
observés au cours de cette période ainsi que les caractéristiques de la demande normale
présentée au dossier tarifaire 2005. Une fois ces demandes historigues évaluées, une
comparaison avec les outils utilisés par SCGM pour le dossier tarifaire 2005 est effectuée. Le

but est de valider si les outils actuels auraient permis, au cours de chacune des 20 derniéres
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années, de répondre aux aléas de la température, et si non, combien de fois et de quel niveau il

y a défaut d'approvisionner la demande.

L'analyse du consultant est présentée sous 2 méthodes. La premiére méthode est une analyse
distincte pour chacun des mois de I'hiver présumant que tous les outils, incluant le volume
maximal pouvant étre interrompu, sont disponibles. La seconde correspond a une analyse
globale de I'hiver tenant compte de l'utilisation progressive des outils, incluant également les
interruptions, et donc de I'éventuelle non disponibilité de certains outils dans une situation

d'hiver extréme.

Le rapport déposé par le consultant ne fournit pas de plage de pourcentage permettant de juger
de la pertinence de la provision de pointe, telle que définie par SCGM. En fait, cette notion
semble propre a SCGM et peut difficilement étre comparée a ce qui existe chez d'autres
distributeurs. La pratique normale est d'établir avec le plus de certitude possible la demande de
pointe du réseau et de s'assurer que les outils sont disponibles pour faire face a cette demande

potentielle; il n'y a pas de provision de pointe ajoutée.

Les conclusions du consultant indiquent que de la capacité additionnelle de transport est
requise aux outils d'approvisionnement 2005 afin de couvrir, sur une base historique, tous les
besoins de la clientéle. Il évalue la capacité additionnelle requise a 513 103m3 (19 447 GJ/))

pouvant provenir d'une combinaison des différents outils’.

CONSIDERATION DES CONCLUSIONS DU CONSULTANT

Dans la présentation de son plan d'approvisionnement, SCGM spécifie que I'approvisionnement
sur la journée de pointe doit satisfaire la demande des clients en service continu pour une
température de —26°C ou, de facon équivalente, 44 DJ en base 18°C. Pour valider cette
assertion, SCGM présente un tableau détaillant les outils d'approvisionnement disponibles ainsi
que la valeur de la demande continue en journée de pointe a 44 DJ. La différence positive entre
la capacité d'approvisionnement en journée de pointe et la demande continue évaluée a 44 DJ

est définie comme étant une provision de pointe.

En réponse a une question de la Régie sous le dossier tarifaire 2005 (référence R-3529-2004,

SCGM-3, document 4.5, point 1.2) SCGM mentionnait que la capacité de pointe lui était

! Référence page 3 du rapport de Ziff Energy Group produit & 'annexe A
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nécessaire au fonctionnement sécuritaire de son réseau en plus de permettre le respect de la
garantie de service au volet 1B du service interruptible, soit la limitation du nombre maximum de

jours d'interruption a 20 ou 30 jours selon le sous-tarif.

Si SCGM met en application les conclusions du consultant, cela équivaut a adopter le principe
gue SCGM doit avoir en main tous les outils requis pour répondre a une demande potentielle
extréme, autant en journée de pointe que sur I'ensemble de I'hiver, demande extréme établie

selon les températures observées au cours des 20 années antérieures.

En intégrant les conclusions du consultant a l'analyse de la journée de pointe, telle que

présentée a notre plan d'approvisionnement du dossier tarifaire 2005, nous aurions les résultats

suivants :
OUTILS D'APPROVISIONNEMENT 2005
Sources Cause 2005
10°me
FT 12 458
FT EDA marché secondaire 1516
Clients fournissant leur transport 231
FTSH 1 847
FTSH Dawn-EDA marché secondaire 2 463
STS TCPL 5177
GNL 5749
St-Flavien 1074
Pointe du Lac 1194
Volet — 2 0
Total approvisionnement 2005 31710
JOURNEE DE POINTE 2005
Demande continue (44 DJ) 30 279
Provision de pointe 1431
% du total approvisionnement 2005 4,5%
HIVER EXTREME HISTORIQUE
Approvisionnement pour hiver extréme (ajout de 513 103md/j) 32 223
Provision de pointe vs demande continue a 44 DJ 1944
% du total approvisionnement 2005 6,1%
Original : 2005.05.10 SCGM -4, Document 9
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On remarque gqu'avec les outils d'approvisionnement pour répondre a un hiver extréme, la
provision de pointe, exprimée en pourcentage du total de I'approvisionnement 2005, est plus

élevée, passant de 4,5% a 6,1%.

La provision de pointe représenterait, a elle seule, la marge requise pour faire face aux aléas de
la température, telle que constatée sur une base historique. Tel qu'indiqué au tableau 6 de la
page 18 du rapport du consultant, le maximum de degrés-jours observé au cours des 20
derniéres années s'éleve a 46 DJ, soit durant I'hiver 1993/1994, nous avons également
expérimenté un journée a 45 DJ pour I'hiver 2003/2004; justifiant ainsi la considération d'une

provision de pointe supérieure a la demande continue a 44 DJ.

La demande continue a 46 DJ représente, pour l'année 2005, 31 310 103m3/j, soit 1 031 103m3
de plus que celle a 44 DJ. Ainsi, la différence entre la provision de pointe obtenue suite a I'ajout
d'outil, soit 1 944 103m3, et la portion requise pour couvrir la demande additionnelle de 2 DJ
reflete la marge requise pour couvrir la diminution progressive des outils au cours d'un hiver

extréme.

Qu'en est-il toutefois de la sécurité requise pour la garantie de service au volet 1B, telle que
préconisée comme requise par SCGM? Ziff Energy Group a effectué son analyse de I'hiver
extréme en considérant la demande totale de la clientele continue et interruptible ainsi que le
nombre maximum de jours d'interruption disponible pour chacun des sous-tarifs et volet. La
garantie de service au volet 1B a donc été prise en compte sous l'analyse des 151 jours d'hiver

ayant ainsi un impact sur l'utilisation des outils dans le temps.

Ainsi, le fait d'avoir les outils pour rencontrer I'hiver extréme et simultanément la journée de
pointe permet de sécuriser le réseau et respecter la garantie de service offerte aux clients

interruptibles.

PROPOSITION

Considérant les résultats avancés par Ziff Energy Group, SCGM propose de définir la plage de

la provision de pointe comme suit :

e Borne inférieure : la différence entre la demande continue évaluée a 46 DJ et celle a
44 DJ ; et

Original : 2005.05.10 SCGM -4, Document 9
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e Borne supérieure : la différence entre la capacité journaliére correspondant au total des

approvisionnements requis pour un hiver extréme, établie selon une analyse historique,

et la demande continue évaluée a 44 DJ.

Définir la borne inférieure de la plage pour la provision de pointe en fonction de la demande

continue a 46 DJ signifie que les outils d'approvisionnement peuvent couvrir la journée de pointe

la plus élevée observée au cours de 12 derniéres années (1993/1994). Quant a la borne

supérieure, la rencontrer assurerait SCGM d'étre en mesure de faire face & une demande

hivernale potentiellement extréme, telle que déterminée sur une base historique de 20 ans, donc

le pire des cas observés.

En appliquant les définitions ci-dessus, on aurait donc :

Dossier tarifaire 2005

103ms3/jour
TOTAL APPROVISIONNEMENTS 2005 31710
(R-3529-2005)
JOURNEE DE POINTE 2005
Demande continue (44 DJ) 30 279
Provision de pointe 1431
% du total approvisionnements 4,5%
PLAGE POUR PROVISION DE POINTE
Journée de pointe & 46 DJ 31310
Borne inférieure pour la provision de pointe 1031
vs demande continue 44 DJ
% du total approvisionnements 2005 3,3%
Approvisionnement pour hiver extréme 32223
Borne supérieure pour la provision de 1944
pointe vs demande continue 44 DJ
% du total approvisionnements 2005 6,1%

Plage

[1031;1944]
[3,3%;6,1% ]

Original : 2005.05.10
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Dossier tarifaire 2006

N'ayant pas effectué I'analyse des outils du plan d'approvisionnement 2006 versus la demande
2006 soumise aux DJs historiques des 20 derniéres années, nous proposons d'utiliser pour fins
d'illustration les résultats de 2005 afin d'estimer I'approvisionnement 2006 pour hiver extréme.
Ainsi pour refléter le 6,1%, nous estimons a 31 791 103m?/j l'approvisionnement 2006 requis

pour un hiver extréme.

103m3/jour
TOTAL APPROVISIONNEMENTS 2006 31271
(R-3559-2005, SCGM-3, doc. 1, p.9))
JOURNEE DE POINTE 2006
Demande continue (44 DJ) 29 883
Provision de pointe 1388
% du total approvisionnements 4,4%
PLAGE POUR PROVISION DE POINTE
Journée de pointe a 46 DJ 30 861
Borne inférieure pour la provision de pointe 978
vs demande continue 44 DJ
Approvisionnement pour hiver extréme 31791
Borne supérieure pour la provision de 1908
pointe vs demande continue 44 DJ
Plage [978; 1908 ]
% du total approvisionnements 2006 [3,1% ;6,1% ]

Ainsi, pour le dossier tarifaire 2006, la provision de pointe évaluée a 1 388 103m3/j, telle que
définie a la piece SGCM-3, document 1 page 9, se retrouve donc dans la plage définie

ci-dessus.

Nous ne proposons pas a la Régie dajouter de la capacité additionnelle aux outils
d'approvisionnement pour l'année 2006. En effet, les outils d'approvisionnement nous
permettent déja de répondre une demande de journée de pointe de 46 DJ, cet élément étant

conforme a la recommandation du consultant. L'excédent, soit 410 103m3/j, permettrait de faire
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face a un certain effritement des outils au cours d'un hiver froid sans pour autant nous couvrir

pour I'hiver extréme tel qu'évalué historiquement.

SCGM préfére maintenir I'approche actuelle, soit avoir une provision de pointe qui se retrouve
dans une certaine plage, plutét que de fixer annuellement la valeur totale des outils

d'approvisionnement pour répondre a I'hiver extréme historique.

Utiliser une approche d'évaluation annuelle des outils d'approvisionnement pour répondre a un
hiver extréme, sans excédent ou déficit, aménerait assurément des transactions annuelles
d'achats ou ventes ponctuels. Une situation de vente ne serait pas nécessairement
problématique, alors que l'achat d'outils pourrait I'étre. On ferait face a une fluctuation annuelle
du total des outils d'approvisionnement requis pour faire face a I'hiver extréme historique

découlant entre autres de la demande continue et interruptible de la cause tarifaire analysée.

D'autre part, le fait de pouvoir gérer le portefeuille d'approvisionnement en fonction de certaines
balises permet & SCGM de considérer le contexte dans lequel elle évolue et les éléments
qualitatifs ne pouvant étre spécifiguement intégrés au dossier tarifaire, tels que le comportement
de la clientele ou le marché des outils d'approvisionnement. Ceci représente donc pour SCGM

une certaine flexibilité tout en assurant la sécurité du réseau.

ANNEXE A - RAPPORT DE ZIFF ENERGY GROUP

Voir pages suivantes.
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Gaz Métro Limited Partnership Peak GasDay Analysis 1

INTRODUCTION

During January of 2005, Gaz Métro Limited Partnership retained Ziff Energy to undertake an
analysis of Gaz Métro Limited Partnership’s gas peak day. The issue to assess is whether Gaz Métro
Limited Partnership’s current gas supply portfolio has adequate gas supply and corresponding gas
transportation under contract to satisfy Gaz Métro Limited Partnership gas utility customers peak
day requirements during the five winter months of November through March. The approaches that
Ziff Energy undertook to complete this assignment:

« an anaysis of gas supply / gas demand load duration analysis of both the gas and
transportation portfolios

« Monte Carlo analysis based on the past 20 years of Gaz Métro Limited Partnership
historical temperature data.

This report provides the foundation for the expert testimony of William (Bill) Peter Gwozd, P. Eng.,
Vice President, Gas Services, Ziff Energy Group during August, 2005 in Montreal.

Restrictions and Limitations

This Peak Gas Day Analysis report was prepared for the sole purpose to add clarification for Gaz
Métro Limited Partnership Rate Case during the third quarter of 2005. The data contained in this
Analysis was provided by Gaz Métro Limited Partnership, athough believed to be accurate, are not
warranted or represented by Ziff Energy Group to be so. Ziff Energy Group expressly disclams all
responsibility for, and liability in respect of al loss and/or damage howsoever caused, including
consequential, economic, direct or indirect loss, to any party who relies on the information contained
in the Anaysis. Ziff Energy Group does not assume any responsibility or liability for losses
occasioned to others as a result of the circulation, publication, reproduction, or use of this analysis
contrary to the provisions of this paragraph.

CONCLUSIONS

Ziff Energy undertook an analysis of the Gaz Métro Limited Partnership gas supply and gas
transportation portfolios with the aim to determine whether they are adequate to meet the peak gas
day requirements. Ziff Energy concludes:

o Gaz Métro Limited Partnership does not have a gas supply portfolio to meet the
complete peak day requirements during four of the five winter months based on a
20 year Monte Carlo simulation and 151 winter day modeling

o Gaz Métro Limited Partnership does not have adequate gas transport capacity in
several months to meet the peak gas day requirements

« Monte Carlo monthly analysis showed:
« during November, Gaz Métro Limited Partnership does not have adequate
peak day coverage for 2 years in past 20 (10%), insufficient gas of 4,203
GJdand 10,821 GJd. The shortfall is0.4% and 1.0% of peak day coverage



OCoOoO~NOUIDEWNE

2 Peak GasDay Analysis Gaz Métro Limited Partner ship

o during December, Gaz Métro Limited Partnership does not have adequate
peak day coverage for 1 year in past 20 (5%), short gas of 60,152 GJd.
The shortfall is 4.7% of peak day coverage

o during January, Gaz Métro Limited Partnership does not have adequate
peak day coverage for 1 year in past 20 (5%), will not have adequate gas
for 2 days 7,588 GJ/d and 4,923 GJd. The shortfal is 0.6% and 0.4% of
peak day coverage

« Wwhile on stand alone basis February does have enough coverage; however,
on a winter basis, interruption of one or more Interruptible sales customers
and access to LNG may not be available in February

« while on stand alone basis March does have enough coverage, however, on a
winter basis, interruption of one or more Interruptible sales customers and
access to LNG may not be available in March.

While monthly anaysis is critical to validate whether peak day gas supply and
transportation portfolios are adequate, the monthly profiles will not address whether the
LNG will be available towards the end of the winter, especially if the winter weather is
consistently colder than normal. In that case, the available LNG supply may become fully
depleted. Similarly, the possibility of interrupting the interruptible sales customers may not
be available if the contractual days of interruptions are fully utilized. Thus to confirm
whether LNG and interruption of interruptible sales customers are available, Ziff Energy
analyses the full winter.

o 151 winter day analysisindicates that:

« the temperature profile for the year 1993 results in the worst case (from the
20 years data) in terms of Total Heating Degree Days (HDD 3,792),
Maximum Daily HDD (46), Peak Day Shortfall (134,076 GJ/d), and 151 day
winter shortfall (539,245 GJ).

o Gaz Métro Limited Partnership peak day gas supply portfolio coverage
would be short 10.2% (percent of their peak day 134,076 GJ December 27,
maximum peak day coverage 1,311,571 GJ)

« of the 0.4% days which did not have adequate peak day coverage (11 days
of 3,025 total days)

o 9 days were in the December to March time period when LNG was
available and fully used

o 2 daysin the November shoulder month when LNG may not have been
available.

Potential Solutions for Peak Gas Day Coverage

Peak day design is an important requirement for natural gas utilities. It is Ziff Energy’s opinion that
gas utilities should design for the cold weather expectations thereby ensuring 100% reliability for the
firm sales customers. While Gaz Métro Limited Partnership currently designs for a peak day
temperature of minus 26 degrees C (44 HDD) recent experience suggests that Gaz Métro Limited
Partnership may wish to modify their peak day design coverage to minus 28 degrees C (46 HDD) to
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reflect the actual cold weather recently experienced. By not designing for the colder temperature,
Gaz Métro Limited Partnership is exposed to the possibility of insufficient gas supply (and
supporting tools) and consequential gas supply failure for a portion of Gaz Métro Limited
Partnership’s firm sales customers. It is Ziff Energy’s opinion that North American LDC'’s should
have a gas supply portfolio that achieves the true peak gas day conditions. While Gaz Métro
Limited Partnership advises that they have utilised a larger peak day gas supply portfolio to offset
this possibility of potential supply failure, Ziff energy recommends that the true peak day be utilised
in the peak day design calculations and that the peak day gas supply portfolio and supporting tools
be aligned.

Table 1 provides various changes in current gas supply assumptions to meet the 134,076 GJ/d of
inadequate coverage encountered in Ziff Energy’s modeling current gas demand with winter 1993/94
weather patterns. The table is based on delivery profiles and if a combination of Firm Transport
Long Haul/Firm Transport Short Haul/Storage Transportation Service/Pointe du Lac
(FTLH/FTSH/STS/PDL) supply isincreased by 19,447 GJd, the gas demand is covered.

o ability to provide this
availability/geology* factors
« as two inadequate covered days occurred in the November shoulder months, an
increase in LNG capacity/capability would not be enough to provide complete

coverage would depend on transportation

coverage.
Table 1
Providing Extra 134,076 GJ/d Peak Day Coverage
Current Potential
Supply Name = (As Incremental Requirement
Portfolio
Calculated)
GJ/d GJ/d GJ/d %
Firm Transport Long Haul/ Firm Transport
Short Haul / Stora}ge Transportation 942,963 962,410 10,447 21
Service/Pointe du Lac,
FTLH/FTSH/STS/PDL

! gas storage field expansion may be possible via increased compression if the geological structure is able to withstand

increases in pressure
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OVERVIEW OF GAZ METRO LIMITED PARTNERSHIP SUPPLY

Unlike other Canadian gas utilities, Gaz Métro Limited Partnership is located far from the gas
producing basins of North America. This limits the gas supply choices that Gaz Métro Limited
Partnership has available for gas delivery to its Quebec franchise region. Figure 1 provides an
overview of Gaz Métro Limited Partnership franchise supply capacity and highlights transportation,
storage, and gas supply options. Gaz Métro Limited Partnership’s peak day requirement® of over 1.3
PJ/d can be satisfied via

intra-franchise gas storage®

LNG facilities® located on the Island of Montreal

firm transport long haul® flows (account for 45%)

the remainder of the peak day is currently limited by Short Haul (SH) and
Storage Transportation Service (STS) capacity out of Dawn (gas storage in
Southern Ontario).

Figure 1
Gaz Métro Limited Partnership Gas Supply Capacity (TJ/d)

P

L

Average Annual Flow 578 TJ/d|j
Peak Day 1,180 TJ

|:| Transportation

|:| Intra-Franchise Supply
|:| Inter-Franchise Supply

/N ‘
Union Storage 271 '7
Dawn Purchase 128-201
(399-472) @

;

2 Gaz Métro Limited Partnership peak day for firm customers, prior to using LNG, and prior to interrupting the
interruptible customers, is 1 P¥d. Based on the recent 20 years of actual temperatures, Ziff Energy estimates the Gaz
Métro Limited Partnership peak day (firm and interruptible) to be over 1.3 PJ/d

3 St. Flavien has a peak capacity of 40 TJd, and Pointe du Lac has a peak capacity of 45 TJd

* LNG peak send out is217 TJd

®long haul transport is from Western Canada
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SUPPLY DEMAND LOAD DURATION ANALYSIS

To analyze the Gaz Métro Limited Partnership gas peak day requirements, Ziff Energy prepared a
monthly load-duration curve for the winter months (November through March) based on information
provided from Gaz Métro Limited Partnership during the first few months of 2005. Ziff Energy
includes the months of October and April to ascertain that those months have adequate supply.

Figure 2 illustrates Gaz Métro Limited Partnership’s planned monthly gas load duration curve for the
year 2004-2005 with specific gas supplies contracted. The analysis uses al gas supply regardless of
the source of the gas supply. The gas supplies are prioritized in the daily gas demand dispatch
priority order. Daily gas demand data has been sorted monthly from the highest gas demand day to
lowest demand day. The monthly curves represent the normal gas demand for the month. To
illustrate the highest gas demand during a specific month, Ziff Energy calculated the monthly peak
gas day requirements’ using the coldest weather experienced in the month for the past 20 years.
Those maximum gas demand points are shown in Figure 2 as a green diamond. February was the
only month shown to have adequate peak day coverage. Various delivery sources of gas supply’
beneath the daily demand include the lowest value supply (prioritized at the bottom - Firm
Transportation) and highest value supply (at the top - LNG). The Gaz Métro Limited Partnership
franchise total portfolio® monthly coverage is represented by the black line. If the Gaz Métro
Limited Partnership daily gas demand were to exceed this line, then gas deliveries would not be
adequate to meet the firm sales customer needs.

Figure 2
Gaz Métro Limited Partnership Monthly Load-Duration Curve
GJ/d
B Dispatch Order
T jo
1,400,000 + - 9
B T Total Portfolio —— §
| urtal
1,200,000 - \ Coverage nterruptivle [ 3
B Customers
1,000,000 + e
800,000 Transporiation
7 Service (STS)
600,000 - St Flavien
Bl Gas Storage
400,000 Short Haul
Firm Transportation
Long Haul 5
on au
200'000 Firm Tragsportation b
Lf

Oct Nov Dec Jan Feb Mar Apr

Months With Days Sorted Coldest to Warmest

® calculated using gas load equation as described within the Monte Carlo section

" plan 04-05 Régie alloc coiit (modifié pour consultant 2).xIs

8 the portfolio includes all gas supply contracts, gas storage deliveries, LNG, and curtailment of interruptible customers
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LNG Supply Availability

The Maximum gas Storage Balance (MSB) for Gaz Métro Limited Partnership’s LNG plant is
2,132,000 GJ. The maximum daily withdrawal quantity is 217,811 GJ. LNG deliverability does not
decline as inventory is utilised. Gaz Métro Limited Partnership estimates that the useful gas supply
deliverability is ten days. Assuming sufficient capacity, LNG is available at maximum daily
withdrawal during the months of December, January, February, and March. LNG is generally not
available during November as liquefaction is underway. If liquefaction is completed, then LNG may
be available, athough the Ziff Energy analysis assumes that LNG is not available during November.

Storage Working Capacity
St-Flavien

The MSB of St. Flavien is 4,070,520 GJ of total working gas. Assuming adaily withdrawal capacity
of 40,705 GJ, and with the ratchet’ on, the withdrawal quantity will be of 30,529 GJ. The
withdrawal period begins on the 10" of December. The ratchet is typicaly initiated by March,
because the storage facility can only be used for 85 days at full withdrawal capacity. Normally the
gas st?(r)age withdrawals are completed by the end of March. This gas storage site can not be
cycled™.

Pointedu Lac (PDL)

The MSB of Pointe du Lac is 855,563 GJ. The daily withdrawal quantity is 45,228 GJ and the daily
injection is 75,380 GJ. This storage site can be cycled and is available year long™.
Union Gas

The MSB of Union Gas in Ontario is 22,644,000 GJ of working gas. The daily withdrawal quantity
i1s271,727 GJand at aratchet level of 25% the withdrawal quantity is reduced to 181,153 GJ.

DEMAND SIDE MANAGEMENT

Gaz Métro Limited Partnership has the contractual right to curtail interruptible (IT) gas customers
during the five winter months for durations of time up to 104 days. Figure 3 shows Gaz Métro
Limited Partnership’s ability to curtail IT gas demand customers by a maximum 110,091 GJ/d. Itis
important to note that LNG peaking supply is not dispatched until 1T demand management is
employed.

The duration of the interruptions varies among the eight'® IT contracts. For example, Gaz Métro
Limited Partnership can interrupt the maximum (110,091 GJ/d) for up to 20 days. After the 20 day

° ratchet means a reduction in gas storage delivery

19 some gas storage facilities allow gas to be injected during warmer winter days. The purpose of cycling is to increase
gas storage capacity without expanding the actual gas storage operation facility

! maintenance is pre planned in the summer and is typically for aduration of 7-10 days
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interruption, Gaz Métro Limited Partnership’s contractual right to curtail IT gas demand declines to
81,650 GJ/d for an incremental 10 days. The Interruptible gas customer contracts are coded using a
sequence of numbers. 5:05 to 5:39.

Figure 3
Demand Side Management Options
GJ/d
120,000
Maximum Curtailment of 110,091 GJ/d Available for 20 Days
100,000
80,000
After 30 Full IT Days, Maximum Curtailment
60,000 1 cut 50% to 56,324 GJ/d
40,000 -
20,000 4 507
104 Days Maximum
0 ITCoverage
0 25 50 75 100 125 150

Curtailment Duration Days

20 YEAR MONTE CARLO ANALYSIS

Figure 4 shows the daily thermal demand and heating degree days"™ (HDD) during the 151 day
winter heating season'®. By calculating the area under the thermal gas demand curve then dividing
by the area under the HDD curve, the slope for load formula can be derived. Non thermal demand™
is the minimum daily gas demand on a year round basis. Therefore, daily load can be calculated
using the following formula throughout:

Daily Gas Load = Slope times (Daily HDD) + Non Thermal Demand
From this formula, Ziff Energy can validate Gaz Métro Limited Partnership’s current gas demand

profile against actual historical temperature patterns for the franchise area. As future temperature is
difficult to forecast accurately, Ziff Energy believes past temperature patterns can prudently be used

12 currently only eight of a possible ten I T contracts have customer participation (5.09 — 115 days and 5.39 — 30 days are
currently not utilised)

13 source of demand is from plan 04-05 Régie_alloc codit (modifié pour consultant 2).xls. Note that Gaz Métro Limited
Partnership defines HDD to start at 18°C

4 November 1 to March 31 equals 151 days; 152 daysin leap years

1> examplesinclude: cooking, hot water tanks. Based on Minimum Demand Day
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as a proxy to test current gas consumption patterns; thereby, determining if Gaz Métro Limited
Partnership’s current mix of Firm supplies, storage, and LNG, coupled with interruptions of IT
customers, provide adequate coverage to meet possible peak day consumption patterns for firm
customers. As Gaz Métro Limited Partnership gas supply and gas storage positions provide varying
monthly coverage, Ziff Energy assesses the formula for daily load by month, and then applies the 20
years of HDD data to test current supply mix against possible thermal demand changes. Monte
Carlo analysis considers multiple scenarios and provides Gaz Métro Limited Partnership with a
deeper understanding as to possible effects of weather outcomes on current supply portfolio.

Figure 4
Thermal Demand Correlation to HDD

GJ/d HDD
1,400,000 - - 60

1,200,000 - ;
] - 50

1,000,000 - i
] - 40

800,000 -
] %0

600,000 - E
] - 20

400,000 - g
200,000 - 10
0 HHHHHHHHH\HH\HH\HH\HHH\H\\HHHH\H\HHHHHHHHHHHH\HHHHHH\H\HHHHHHHHHHHHHHHHHHH\HHHHHHHHHHHHHHHHHHHHHHi O

1 31 61 91 121 151
Winter Days Sorted Coldest to Warmest

Gas Demand Assumptions

Non Thermal Demand

Gas demand may change based on customer daily personal habits (travel on weekends or holidays,
increase or decrease cooking or hot water requirements, and the time of usage of gas appliances).
Ziff Energy assumes that Non Thermal gas demand is to be constant through out each day of ayear.
Gas Demand During a Day

The gas demand varies through out a gas day based on ambient conditions and customer preferences.

Heating degree days are an average of the actual day, yet the day has warmer and colder portions. In
general, gas utilities use the gas inventory contained with the transmission and gas distribution lines
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(line pack) to offset the hourly variances. Similarly, customers may want a warmer home at certain
times during the day. Overall, Ziff Energy assumes that the gas demand during the day is constant.

Customer Variances Through out a Year

Generally the number of customers grows for gas utilities based on marketing efforts to attract new
customers, through economic expansion, and through an increase in population. For various reasons,
some customers may choose to cancel their gas service during ayear. Ziff Energy has assumed that
the gas demand changes due to customer variances through out a year are not significant.

Future Years

This peak gas day analysis should be reviewed on an annual basis to reflect changes in customer
growth, gas supply availability under gas contracts, and transportation contracts.

GAZ METRO LIMITED PARTNERSHIP WINTER GAS DEMAND SUMMARY
Ziff Energy analyses the Gaz Métro Limited Partnership peak gas day using two techniques:

1. an analysis considering the available gas supply, LNG, gas transportation, and
contractual interruption rights on amonthly basis

2. an analysis using a 151 consecutive day analysis to verify the ability of limited
capability tools (I'T, Storage, and LNG) performance over a complete winter cycle.

Table 2 provides a summary of the Monte Carlo results that Ziff Energy undertook for each of the
five winter months. Ziff Energy utilized the current firm monthly base gas supply (column A) that
would be available. In each month, Ziff Energy assumed that interruption of the interruptible sales
customer (column B) was always available. Ziff Energy assumes in this analysis that LNG is not
available during November and is always available at peak daily rates (column C) for the other four
months. The total peak day (column D) for each month is calculated by Ziff Energy using the daily
gas load equations. The peak day shortage (column E) is calculated by subtracting the summation of
available supply (including LNG) and interruptible curtailments from the calculated peak day. The
percentage peak day gas supply shortage is calculated and varies from O in two months (February
and March) and from 0.6 to 4.7% during November through January. The key conclusion from this
analysisisthat three of the five winter months do not have adequate peak day coverage.
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Table 2

Monte Carlo Peak Day Summary Results by Volume

A B C D E=D-C-B-A F=E/(A+B+C)
(G HIAT Available LNG Peak Day Peak Day
Month Base ; . Peak Day
Curtailment Available Shortage Shortage
Coverage

GJ/d GJ/d GJ/d GJ/d GJ/d Percent
November 942,963 110,091 0 1,063,876 10,821 1.0
December 942,963 110,091 217,811 1,331,017 60,152 4.7
January 983,669 110,091 217,811 1,319,159 7,588 0.6
February 983,669 110,091 217,811 1,311,151 NA 0.0
March 973,492 110,091 217,811 1,174,094 NA 0.0

Table 3 provides a summary of the Monte Carlo results that Ziff Energy undertook for each winter
months. A total of 5 days did not have adequate peak day coverage with an average failure rate of
0.2% (5 days/3,025 days). For example, Ziff Energy reviewed 20 years of January Temperatures (20
* 31 days = 620 days) and observed that 2 of those days would not have adequate supply.

Table 3
Monte Carlo Twenty Year Summary Results by Days
Total Days Days Above Failure Rate
Analysed Coverage
November 600 2 0.3%
December 620 1 0.2%
January 620 2 0.3%
February 565 0 0.0%
March 620 0 0.0%
Total 3,025 5 0.2%

Table 4 provides a summary of the Monte Carlo curtailment day results that Ziff Energy undertook
for each of the five winter months. A total of 551 days (18.2%) would have required some
curtailment of 1T customers. Therefore in a normalized year, 27 days will require some curtailment
of IT contracts with ailmost athird of each January requiring curtailments.

Table 4
Monte Carlo Twenty Year Curtailment Results by Days
Month Total Days Total Curtailment Percent Failure, % Average Curtailment
Analysed Days Days/Month
November 600 14 23 1
December 620 130 21.0 7
January 620 205 33.1 10
February 565 160 28.3 8
March 620 42 6.8 2
Total 3,025 551 18.2 27
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November

Figure 5 models Gaz Métro Limited Partnership thermal gas load based on actual November weather
from 1985 — 2004, sorted from the coldest November day to warmest:

the blue lines represent weather patterns for the years 1990 and 1996 where by
thermal demand patterns combined with cold temperatures would have had
insufficient gas supply, storage, curtailment capability, and LNG mix to adequately
meet peak day coverage

the red lines represent 4 years (1987, 1988, 1994, and 2001) in which current
thermal demand patterns combined with cold temperatures would have lead Gaz
Métro Limited Partnership to employ demand side management and curtail the
interruptible customers

of the 600 November days tested, 0.3% (2 days) would not have adequate supply
coverage to meet the firm gas customer’ s needs

Gaz Métro Limited Partnership does not have adequate peak day coverage for 2
years in past 20 (10%), short gas of 4,203 GJ/d to 10,821 GJ/d or 0.4% to 1.0% of
peak day coverage.

Gaz Métro Limited Partnership advises that although LNG may be available™ in November, it can

not be planned to dispatch in November as Gaz Métro Limited Partnership completes the

liquefaction process that month.

Figure 5
Gaz Métro Limited Partnership November Gas Demand Analysis
GJ/a
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1 Peak‘ Day Coverage for .
1,400,000 ] 2022%2?4,253 C:JZ/(c)j {o.4%)(;2g )
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1,200,000 - .
i Demand Curtailment
s Peak Demand 1,063,876 GJ/d required in 6 of the past 20

1,000,000 : Coverage by Interruptible Customers 110,091 GJ/d

years (30%)

required

14 Days of Interruption

Daily Load=24,939 (HDD) + 287,235
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1® due to weather/operational factors the LNG liquefaction process could be completed early.

For 14 of the past 20 years
(70%) Firm Customer
Coverage of 942,963 GJ/d

S >Was met with firm gas

supply
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1
2 December
3
4  Figure 6 models Gaz Métro Limited Partnership thermal gas load based on actual December weather
5 from 1985 — 2004, sorted from coldest December day to warmest:
6
7 « the blue line represent weather pattern for the year 1994 where by thermal demand
8 patterns, combined with cold temperatures would have had insufficient gas supply,
9 storage, curtailment capability, and LNG mix to adequately meet peak day coverage
10 « the black lines represent 18 years in which current thermal demand patterns
11 combined with cold temperatures would have lead Gaz Métro Limited Partnership
12 to employ demand side management and curtail interruptible customers
13 « thered line indicates the one year (2002) in twenty (5%) in which al customers (IT
14 and firm) would have been satisfied by the current gas supply portfolio
15 « of the 620 December daystested, 0.2% (1 day) would not have supply coverage
16 o Gaz Métro Limited Partnership does not have adequate peak day coverage for 1
17 year in past 20 (5%), short gas of 60,152 GJ/d or 4.7% of peak day coverage
18 « Ziff Energy has assumed that the full capacity of St. Flavien storage is available for
19 the entire month of December. Asit is not available until December 10th, the peak
20 day shortfal could be understated by 40,705 GJ/d if the peak demand day were to
21 occur earlier in the month.
22

23  Gaz Métro Limited Partnership may wish to consider increasing their peak day coverage to ensure
24 that adequate gas supply isavailable for aonein twenty year cold weather pattern.
25

26 Figure 6
27 Gaz Métro Limited Partnership December Gas Demand Analysis
28 GJ/d
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January

Figure 7 models Gaz Métro Limited Partnership thermal gas load based on actual January weather

from 1985 — 2004, sorted from coldest January day to warmest:

« the blue line represent weather pattern for the year 1994 where by thermal demand
patterns combined with cold temperatures would have had insufficient gas supply,
storage, curtailment capability, and LNG mix to adequately meet peak day coverage

« the black lines represent 18 years in which current therma demand patterns
combined with cold temperatures would have lead Gaz Métro Limited Partnership
to employ demand side management and curtail interruptible customers

« thered line indicates the one year (2002) in twenty (5%) in which all customers (IT
and firm) would have been satisfied by current supply portfolio

« of the 620 January days tested, 0.2% (2 days) would not have supply coverage

o Gaz Métro Limited Partnership does not have adequate peak day coverage for 1
year in past 20 (5%), will not have adequate gas for 2 days 7,588 GJ/d and 4,923
GJ/d or 0.6% and 0.4% of peak day coverage.

Gaz Métro Limited Partnership may wish to consider increasing their peak day coverage to ensure

that adequate gas supply is available for aonein twenty year cold weather pattern.

Figure 7
Gaz Métro Limited Partnership January Gas Demand Analysis
Gi/d GMLP Does Not Have Adequate
Peak Day Coverage for
g 1 Year in Past 20 Years (5%)
] %\ 2 Days Deficit Gas of
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February

Figure 8 models Gaz Métro Limited Partnership thermal gas load based on actual February weather

from 1985 — 2004, sorted from coldest February day to warmest:

o peak demand of 1,311,151 GJd was met by sufficient gas supply, storage,
curtailment capability, and LNG mix to adequately meet peak day coverage

« al yearstested would require demand side curtailment of IT customers

« of the 565 February days tested, all would have adequate supply coverage

« while on stand alone basis, February does have enough coverage, on a 151 day

winter basis, IT and LNG may not be available.

Figure 8

Gaz Métro Limited Partnership February Gas Demand Analysis
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March

Figure 9 models Gaz Métro Limited Partnership thermal gas load based on actual March weather

from 1985 — 2004, sorted from coldest March day to warmest:

o peak demand of 1,083,583 GJd was met by sufficient gas supply, storage,
curtailment capability, and LNG mix to adequately meet peak day coverage

« theblack lines represent 16 years (1985, 1986, 1987, 1988, 1989, 1990, 1992, 1993,
1994, 1995, 1996, 1997, 1998, 1999, 2001, and 2003) in which current thermal
demand patterns combined with cold temperatures would have lead Gaz Métro
Limited Partnership to employ demand side management and curtail interruptible
customers

« of the 620 March days tested, all would have supply coverage.

o Ziff Energy assumes the full 110,091 GJd of IT coverage and 217,811 GJ/d of
LNG coverage is still available for this month of March. It may be that the IT
curtailment levels are no longer available or LNG capacity has been exhausted;
therefore, there is a risk of increased inadequate peak day coverage for the firm

customers.
Figure 9
Gaz Métro Limited Partnership March Gas Demand Analysis
GJd
] GMLP Does Have
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Winter Analysis

While Ziff Energy has determined gas supply portfolios for each of the five winter months (Monte
Carlo analysis), that analysis assumes the full LNG deliverability and the 8 IT gas contracts are
always available. However, LNG deliverability is dependent on remaining LNG capacity. For
example, if all of the LNG supply is consumed by the end of January, then thereisno LNG available
for February or March. Similarly if the eight IT gas contracts have been fully interrupted for their
contracted duration by the end of February, then those would not be available for interruption during
March. Consequently, Ziff Energy undertook a chronological 151 winter day anaysis to validate
whether the Gaz Métro Limited Partnership gas supply portfolio would have adequate gas supply
coverage for afull winter.

Assumptions

Table 5 provides the assumptions'” used for base gas flows for the 151 day gas demand analysis. St.
Flavien Storage does not become available until after December 10; consequently, if cold
temperature occurs before that date, IT gas demand curtailments are initiated. After December 10,
40,705 GJd of St. Flavien storage is available until total field inventory drops 3,459,925 GJ to
610,590 GJ or 85% of capacity™®, at which point withdrawal capability drops to 30,529 GJd.

Implicit in the FTSH and STS transportation tools is that natural gas molecules are available at
Dawn (Union Gas Storage) for delivery into Gaz Métro Limited Partnership’s franchise area
Likewise, Ziff Energy assumes that physical natural gas will be available to fill daily FTLH
contracts and that both in franchise storage fields have been filled for utilization at the beginning of
required winter start-up periods.

Table 5
Base Supply Flow Assumptions GJ/d
Dis.pa_tch Supply Name Before After After
Priority December 10 December 10 March 5
1 Long Haul Firm Transport (FTLH) 538,241 538,241 538,241
2 St. Flavien Withdrawal 0 40,705 30,529
3 Short Haul Firm Transport (FTSH) 163,320 163,320 163,320
4 STS 196,174 196,174 196,174
5 PDL 45,228 45,228 45,228
6 Interruptible Curtailments 110,091 110,091 110,091
7 LNG (Not Available in November) 217,811 217,811 217,811

Ziff Energy calculated the daily load based on the following thermal requirements for each month:

o November Daily Load = 24,939 (HDD) + 287,235
o December Daily Load = 23,041 (HDD) + 287,235
o January Daily Load =22,398 (HDD) + 287,235

17 confirmed by Gaz Métro Limited Partnership
'8 t. Flavien Total Capacity 4,070,520 GJ
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o February Dally Load =23,078 (HDD) + 287,235
« March Daily Load = 22,987 (HDD) + 287,235

Table 6 illustrates how Ziff Energy modeled the dispatch order for interruptible sales customer
curtailments. The contracts with the most days available were curtailed first and the least days
available curtailed last. LNG was not utilized until all curtailment options were exhausted.

Table 6
Interruptible Curtailment Flow Assumptions
Dispatch | Contract | Contract Days
Order Code Volume | Available
GJ/d
1 5,09 0 115
2 5,08 9,653 104
3 5,07 15,684 100
4 5,06 16,038 95
5 5,05 12,392 89
6 5,37 18,230 30
7 5,38 9,653 30
8 5,39 0 30
9 5,36 15,859 20
10 5,35 12,582 20

As the sales customer mix, franchise growth or declines, and interruptible sales contracts can vary
from year to year, Ziff Energy believes peak day analysis should be reviewed by Gaz Métro Limited
Partnership every year to ensure adequate gas supply coverage.

151 Winter Day Analysis

As with the monthly Monte Carlo analysis, Ziff Energy has utilized historical actual temperatures
from the previous 20 years and modeled the 151 day winters against GMLP current tools. As there
are challenges to forecast future weather patterns, Ziff Energy believes testing current thermal
demand patterns against previous weather patterns, will enable Ziff Energy to ascertain if GMLP's
current tools are adequate.

Table 7 presents the results from the 151 winter day gas demand analysis. The analysis indicates
1993 was the coldest winter (worst case from the 20 years data) in terms of Total HDD (3,792),
Maximum Daily HDD (46), Peak Day Shortfall (134,076 GJd), and 151 day winter shortfall
(494,672 GJ). Therefore, Gaz Métro Limited Partnership peak day gas supply portfolio coverage
would be short 10.2% (percent of their peak day 134,076 GJ December 27, maximum peak day
coverage 1,311,571 GJ). This also assumes that gas supply in storage is always available at Dawn.
Gas supply shortages would also occur in two other winters (1989 and 1995).
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Table 7
Summary of 151 Winter Day Gas Demand Analysis
Total Total Maxir_num Maximum Mag;r;um V-Vriontté(‘alr Days
Year HDD Daily Day HDD
HDD Rank HDD Rank Peak-Day | Peak-Day | Short
Shortfall Shortfall
GJ/d GJ
1984 3,458 12 39 17 0 0 0
1985 3,571 7 40 14 0 0 0
1986 3,454 13 43 5 0 0 0
1987 3,388 14 41 9 0 0 0
1988 3,484 10 41 13 0 0 0
1989 3,609 5 41 11 -4,203 -4,203 1
1990 3,295 15 40 15 0 0 0
1991 3,639 4 44 4 0 0 0
1992 3,591 6 44 3 0 0 0
1993 3,792 1 46 1 -134,076 -494,672 9
1994 3,188 18 42 8 0 0 0
1995 3,676 2 41 10 -10,822 -10,822 1
1996 3,463 11 43 6 0 0 0
1997 3,257 16 38 18 0 0 0
1998 3,192 17 43 7 0 0 0
1999 3,170 19 40 16 0 0 0
2000 3,535 8 36 19 0 0 0
2001 2,967 20 32 20 0 0 0
2002 3,657 3 41 12 0 0 0
2003 3,512 9 45 2 0 0 0
Average 3,445 41 -7,455 -25,485 0.6
Max 3,792 46 -134,076 -494,672 9

Table 8 provides an overview of the 20 year HDD data modeled against current thermal demand
patterns, sorted by Peak Day Shortfall. Even though the winter of 1989/90 was the 5" coldest based
on total HDD and 11" worst based on Maximum HDD, it produced the 3" highest maximum peak

day shortfall. Peak days with inadequate supply in 1995 and 1989 occurred in the November
shoulder month.
Table 8
Summary of 151 Day Gas Demand Analysis Results (sorted by Peak Day Shortage)
. . Maximum Total
Total el Maxw_num el Da; Winter Days
VEEL HDD RH;)n?( a’gg D?an;IE D Peak—)I;)ay Peak-Day Shgrt
Shortfall Shortfall
GJ/d GJ
1993 3,792 1 46 1 -134,076 -494,672 9
1995 3,676 2 41 10 -10,822 -10,822 1
1989 3,609 5 41 11 -4,203 -4,203 1
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Winter of 1993/94

Ziff Energy analyses the weather for the winter of 1993/94 because it was the coldest actual weather
experienced in the past 20 years. Based on current thermal demand expectations the 1993/94 winter
would be left with 9 days on which Gaz Métro Limited Partnership did not have adequate peak day
coverage. Appendix A provides the graphical results for the two other years in which peak day
shortage falls occur.

Figure 10 provides the expected winter gas demand profile make-up using the actual winter weather
experienced for the 1993/94 winter period. The days that would not have adequate gas supply are
labelled. In total, under current demand conditions, 9 days would have inadequate peak day
coverage under such winter conditions. By the February 9-11 time period:

o 217,811 GJd of LNG daily capacity would be exhausted

o 56,324 GJd or 50% of IT curtailment capability would have been exhausted

o Gaz Métro Limited Partnership would experience firm gas customer gas supply
failure when HDDs are greater than 32.5 (-14.5 C) and therefore would incur an
additional 3 days™ of inadequate peak day coverage.

Figure 10
1993/94 Winter Demand Profile

GI/d Dec Jan Jan Feb Feb
1.400.000 27 15 25 9-11 14 26-27
L]

1,300,000

134,076
GJ
1,200,000

1,100,000

38,193 GJ

1,000,000

900,000

800,000

700,000

600,000
1993/11/01  1993/12/01 1994/01/01 1994/02/01 1994/03/01

W Base Flow 05.08 m5.07 @ 5.06 m5.0505.37 m5.38 @ 5.36 05.35 m LNG

19 pased on the 20 year data, 17.2% of all February HDD are greater then 32.5 therefore:
17 days left (February 28 —February 11) x 17.2% = 3 Days expected above 32.5 HDD
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IT Contractual Curtailments

Table 9 shows the availability of IT contract curtailments for the 20 year period of 1984 — 2003.
Most of the curtailments would occur using the 1993 data set, while the least number of curtailments
occur using the 2001 temperatures (overall 6/160 (4%) contracts reached the maximum contract
days). Based on current demand patterns, weather patternsin:

o 1993 would have seen half the IT capacity offline by February 10, 1994
o 1989 would have seen 30.9% of IT capacity offline by February 26, 1990.

Table 9
Availability of Interruptible Contract Curtailments, Days Utilized
Interruptible Contract Code 5.08 | 5.07 | 5.06 | 5.05 | 537 | 538 | 536 | 5.35

Maximum Days Allowed by Contract 104 100 95 89 30 30 20 20
1984 27 25 22 19 18 14 13 8

1985 30 29 26 22 18 11 11 10

1986 27 22 20 15 10 10 10 9

1987 23 22 18 16 14 11 9 7

1988 31 29 26 22 20 17 14 11

1989 46 43 38 34 30 25 20 18

1990 14 14 12 12 11 9 9 8

1991 37 36 36 28 22 19 17 13

1992 36 33 29 27 22 19 18 14

1993 48 47 42 38 30 30 20 20

1994 19 19 16 13 12 10 9 8

1995 34 33 27 26 23 22 20 16

1996 16 15 15 12 11 11 11 9

1997 14 13 8 7 6 5 5 4

1998 15 15 11 10 9 7 6 6

1999 22 21 21 20 13 12 8 6

2000 26 24 21 16 13 7 6 5

2001 4 4 3 2 0 0 0

2002 37 35 31 23 22 16 14 13

2003 25 22 18 17 17 14 14 12
Average Days Used 27 25 22 19 16 13 12 10
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LNG Consumption

Table 10 shows that LNG was below capacity requirements of 2,132,000 GJ (217,811 GJ/d) in all
but one 151 day winter period. LNG is available for the months of December 1 through March 31,
in the 151 winter day demand analysis.

« onaverage LNG would be required for 9 days/winter
o LNG was required for 24 days in 1993 until reaching capacity on February 9. As
such, 6 additional days20 were left with inadequate gas supply coverage of:

o February 9,1994 9.1%
o February 10, 199410.1%
o February 11, 1994 6.9%
o February 14, 1994 2.0%
o February 26, 1994 2.9%
o February 27, 1994 2.6%.

Table 10
Availability of LNG
Total LNG LNG Total
VRl Consumption Days
GJ Days
1984 210,146 6
1985 518,519 9
1986 730,133 9
1987 319,979 6
1988 443,496 10
1989 1,144,128 19
1990 206,622 6
1991 644,135 11
1992 581,910 11
1993 2,132,000 24
1994 412,535 7
1995 802,690 15
1996 604,019 9
1997 113,346 2
1998 431,498 5
1999 303,943 6
2000 123,203 4
2001 0 0
2002 998,731 13
2003 1,253,432 12
Average 599,741 9

2 including February 9, which was only partially covered by 3,202 GJ of LNG left in capacity
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APPENDICES
151 Winter Day Results for 1989/90 and 1995/96

Figure Al

GJ/d 1989/90 Winter Demand Profile
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Figure A2
1995/96 Winter Demand Profile
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Overview of Ziff Energy and Team

Ziff Energy Group, founded in 1982, is a leading international energy consulting firm providing
sophisticated industry and operational business analysis, specialized consulting, and learning
services to the world wide energy industry. We have offices in Houston and Calgary, the two
principal oil and gas centers in North America. Our staff of 55" includes many senior industry

specialists, with 15 - 25" years of domestic and inter national experience.

The firm focuses its efforts principally in two areas:

We are amajor provider of natural gas customized consulting services to our growing list of clients.
We undertake Gas Consulting assignments that address specific client needs in the areas of

Gas Services; Ziff Energy Group is recognized for its in-depth analysis of North
American as well as regional gas markets, gas and liquids supply, transportation,
midstream, storage, regulatory affairs, and gas pricing forecasts.

E & P, more than 100 North American upstream producers have been involved in
field level operating cost and finding and development cost studies that cover most
North America onshore and offshore production basins, and a growing number in
foreign countries.

operations, strategies, and regulatory matters. Some specifics include:

comprehensive advice on emerging gas industry issues and developments within
North America and elsewhere internationally. Our technical knowledge and
detailed analysis are particularly strong

unbiased opinions on complex natural gas industry issues, supported by an
understanding of your business challenges; our candid view of industry trends and
developments

expert testimony regarding gas pricing, supply, transportation, storage, and pipeline
tolls

early reporting on changing business conditions; strong competitive intelligence,
especially on “frontier gas”

clearly written, focused research that can help you identify business opportunities
and threats; efficient delivery of knowledge.

Peak Gas Day Analysis
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Paul H. Ziff — CEO, has three decades of assessment experience for the oil and
natural gasindustry. Asaspeciaist on natural gas industry strategies and corporate
performance of North American exploration and producing companies, Mr. Ziff
conceived and directed a wide range of benchmarking studies in corporate
performance. He founded the Ziff Energy Group in 1982. Prior focus was directing
energy research for a mgjor investment firm and Gas Pricing analysis for a key
Alberta government agency. Mr. Ziff isan honours graduate of Harvard University,
and attended the Université de Paris (Sorbonne) and the Institut d'Etudes Politiques.
As a featured guest speaker at many energy industry events, conferences, and
corporate directors’ meetings in North America and abroad, Mr. Ziff is extensively
guoted in business and trade media.

W.P. (Bill) Gwozd, P.Eng. — Vice President, Gas Services, has a quarter century
of natural gas experience. Mr. Gwozd prepared and implemented gas supply
purchase and gas storage strategies, directed gas control functions for transportation
arrangements, and prepared written regulatory applications. Other experience
included transportation planning of natural gas liquids pipelines and storage
facilities with a leading internationa integrated producer. Mr. Gwozd directs the
North American Gas Strategies Retainer Service, which focuses on research reports,
semi-annual client debriefings, and provides oversight of Ziff Energy’s widely
attended gas conferences. Customized consulting assignments include: long term
natural gas price outlooks, pipeline acquisitions, regional changes in gas markets,
North American gas supply forecasts, and gas storage development. Provided
insight on gas supply and demand forecasts, transportation alternatives, and gas
price outlooks for regional Multi-client assessments.

Edwin Porter, P.Eng. — Senior Associate, has three decades of natural gas
industry experience, including in-line management and executive level positions
with major North American utility and pipeline corporations as well as natural gas
consulting services to both large and small organizations. Experience includes
management and direction for planning, acquisition of gas supplies for the major
Alberta utilities, exploitation of the utilities’ natural gas reserves and minera rights,
optimization of a maor gas storage facility, and developing large gas pipeline
proposals. Mr. Porter also targeted midstream and pipeline company acquisitions
and developed a detailed business case for an arctic pipeline opportunity.
Consulting assignments include gas pipeline acquisitions, commercial, regulatory,
and management support for an arctic wellhead to burner-tip natural gas operation,
developing natural gas direct purchase options, and identifying business
opportunitiesin the energy industry.
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Simon Mauger, P.Geol., — Manager, Gas Services, has a quarter century of
experience in the upstream oil and gas industry as an exploration and development
geologist in the Western Canadian Sedimentary Basin and other locations. Mr.
Mauger planned, evaluated and economically modeled gas resources for a leading
international exploration and production company; prepared long-term gas supply
plans for growing gas markets; and developed the regional exploration component
of the North American integrated natural gas strategy. As a contributing member of
the Canadian Gas Potential Committee, Mr. Mauger evaluated several geological
plays for the rigorous assessment of the potential for Canadian gas resources. Mr.
Mauger develops a gas supply outlook for each North American gas producing
region, authors technical research reports on supply, demand, and transport issues,
and provides an independent assessment of reports prepared by others.

Bernie Otis, P.Eng. — Senior Associate, has over three-decades of experience
including: management and executive level positions in the gas pipeline and gas
utility industry; detailed planning, daily operations, tolls and tariff development for
major North American pipeline companies;, and gas supply planning and gas
purchasing for a gas utility. Mr. Otisis well versed in the natural gas and power
markets in the U.S. Northeast and Eastern Canada. He is the lead author of the
Evolution of the Dawn Trading Hub multiclient study and led the client study
debriefings.

Robert Desbois, P.Eng. MBA, Senior Associate has over a quarter century
electricity industry experience including management and executive level
positions. As a specidist in electricity markets, Mr. Desbois experience spans
virtually all aspects of the industry from generation to marketing, both within
regulated and merchant environments. His experience covers fuels such as:
nuclear, hydro, biomass, wind, and natural gas from base load to peaking
capacity. In the late 1980's, Mr. Desbois was one of the first natural gas
marketers in Ontario and was Project Manager for one of the first cogeneration
plants built in Ontario. In the mid 1990's, he was one of the pioneers to market
power in the northeast US. Mr. Desbois has presented his electrical views at
many conferences in North America.
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Cameron Gingrich, B.Sc., BA — Lead Analyst, has four years of natural gas
experience at Ziff Energy and previously worked in the financial and transportation
industries. Primarily responsible for analytical support and in-depth customized
data analysis for the Gas Services team, Mr. Gingrich brings a wealth of insight,
creativity, and knowledge. His efforts toward the North American Gas Strategies
Retainer Service, multi-client studies, and custom consulting projects include: topic
paper authoring, analysis of pipeline tolls, gas supply/storage load duration
modeling, and gas price modeling. In addition to the Canadian Securities Course,
Mr. Gingrich has two degrees: a Bachelor of Science from the University of Alberta
and a Bachelor of Arts in Economics from the University of Cagary where his
studies focused on strategic energy and financial markets.

Dana Bozbiciu, B.Sc. — Intermediate Analyst, has seven years experience in the
Romanian oil and gas industry, including seismic operations; technical analysis for
construction of natural gas pipelines and compressor stations; natural gas
distribution systems; and power line installations. Ms. Bozbiciu provides analytical
support to all three growing gas service business areas. custom consulting, multi-
client assessments, and the North American Gas Strategies Retainer Service. Asan
added dimension for growth in international gas assignments, Ms. Bozbiciu is also
fluent in several European languages. Ms. Bozbiciu obtained her five-year Degree
in Geologic and Geophysical Engineering from Babes-Bolyai University, Romania
(1993), and has completed further Management Training.

Plus other supporting associates, analysts, and staff



