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The Massachusetts Energy Facilities Siting Council ("Siting
Council") hereby APPROVES the Petition of Algonguin SNG, Inc.
{"Algonguin SNG" or "the Company"), for Approval of the Third Supplement
to its Second Long-Range Forecast (“Supplement").

Introduction

Algonguin SNG owns and operates a single synthesized natural gas
("SNG") production facility located in Freetown, Massachusetts.
Algonqguin SNG sells the SNG to its parent company, Algonquin Gas
Transmission Company ("Algonquin Gas"), for resale to gas distribution
companies in Massachusetts, Rhode Island, Connecticut and New York under
the SNG-1 rate schedule. In the 1983-84 heating season, Algonguin SNG
gent out 5168.112 million cubic feet ("MMCF") of SNG.

History of the Proceedings

The Company filed its Supplement with the Siting Council on
August 31, 1984. The Company provided notice of the adjudication to the
public by publication and posting. The Siting Council received no
petitions to intervene. Algonquin SNG provided complete responses to
one set of Information Requests of the Siting Council staff.

Description of the Forecast

As a producer of SNG with no retail sales, Algonguin SNG does not
forecast sendout requirements. Instead, the Company forecasts the
amount of SNG that it will sell to Algonguin Gas for resale to gas
distribution companies. Over the forecast period, Algonquin SNG
forecasts sales as follows:

Peak Dayl Scheduled Annual Delivery Quantity

Quantity (MMCF)
Distribution Company {MMCF) 1984-85 1985-86 1986-87
Commonwealth Gas 21,881 1,179.526 734.000 747,424
Boston Gas 3.097 96.000 0.000 0.000
Fall River Gas 5.500 302.500 108,500 93.000
Colonial Gas, Cape Division 4,071 305.325 187.266 62.000
Outside cof Massachusetts 30.268 1,306,822 768.588 552,646
Total production 64.817 3,190.173 1,798.354 1,455.070

Source: Supplement, Section I, at 2; EFSC Docket No. 84-34, Response to
Staff Information Request I-2.

These delivery levels reflect reductions in contractual amounts for
sale under Algonguin Gas's revised Rate Schedule SNG-1 ("Revised
Schedule”) as accepted by the Federal Energy Regulatory Commission
{"FERC"} on November 30, 1984. The Revised 3chedule is the result of

1 Peak guantities during January, 1985. Actual peak guantities vary
from month to month as shown on Algonguin Gas's SNG-1 tariff sheets
(Second Revised Sheet No. 343). See Response to Staff Information
Request I-2.



negotiated agreements between Algonguin Gas and the gas distribution
companies that purchase SNG-1. By virtue of the agreements, Algonguin
Gas granted its customers reductions in their annual purchase
requirements, and expanded their flexibility in requesting SNG
quantities.

The Siting Council is pleased that Algonguin Gas has complied with
its customers' requests for reductions in SNG-1 purchase requirements
and expanded flexibility. The Siting Council encourages the Company to
continue its negotiations with its customers as appropriate.

The contracts between Algonquin Gas and its customers fgr service
under the SNG-1 rate schedule all expire on October 1, 1987, Algonguin
SNG assumes that the SNG contracts will stay in effect {(and that its
production levels will stay constant) through the 1988-89 heating
season, inasmuch as Algonquin Gas has not vet received any written
notices of termination from current purchasers of SNG-1. Nevertheless,
some or all of these purchasers may give the required notice on or
before October 1, 1986, thereby changing the demand for SNG production.

Algonguin SNG's willingness to operate the facility after 1987 will
depend on the seasonal volumes and production rates reguested by the
customers. Algongquin SNG states that it will cperate the plant for any
period of time provided it receives an adequate return for its services.
However, facility operation is constrained by engineering and economic
considerations. Currently, the minimum daily SNG production rate is
approximatelg fifty percent of the plant's design capacity of 120.675
MMCF per day . At lower production rates, Algonguin SNG states that
plant efficiency and reliability decline substantially. Additionally,
Algonguin SNG estimates fixed charges (insurance, taxes, labor, etc.)
for the plant in 1987 to be approximately $14 million in 1984 dollars,
with an additional cost of $4 million to maintain the plant in "cold

2 The SNG-1 contracts will continue in effect after October 1, 1987,
subject to termination on twelve months' prior notice by any party.
Algonguin SNG does not require an abandonment authorization from
FERC in order to cease plant operation, though Algonquin Gas
appears te require abandonment authorization prior to the
termination of service under its SNG-1 rate schedule. Supplement,
Section I, page 2; Response to Staff Information Request I-6.

3 The daily production rate is not necessarily the same as the sum of
the maximum daily gquantities for all of Algonguin Gas's customers
under the SNG-1 rate schedule. Differences between the plant
production rate and the sum of all of the customers' dally takes
are accounted for through a negotiated set of displacement and
make-up arrangements. For example, though the SNG-1 rate schedule
shows takes of SNG-1 as low as 5.342 MMCF per day (in December
1987), the plant rarely operates at production rates below 60 MMCF
per day. When daily takes of SNG-1 are low, Algonguin Gas supplies
its customers by displacement. When dailly takes rise (in January),
Algonguin SNG operates the SNG plant at production rates that are
higher than the contractual daily takes, thereby making up the
volumes supplied earlier by displacement.



standby" for December and March, and "hot standby" for January and
February . Algonguin SNG indicates that these costs are a significant
congideration in an analysis of the value of maintaining plant
operations at various production rates. (Responses to Staff Information
Requests I-5 and I-6). Given these considerations, the Siting Council
notes it is uncertain whether Algonguin SNG will run the plant after
1887 in the absence of contractual commitments at or at least near
current levels.

The Siting Council notes that continued operation of the SNG
facility after 1987 will have both benefits and costs. The benefits
include: the historical reliability of the SNG plant, regarding both
rlant operation and the availability of naphtha feedstock; the complete
interchangeability of SNG with pipeline natural gas; the zbility to
deliver SNG through the existing distribution systems; and the economic
benefits of operating a fully-depreciated plant. On the other hand, the
Siting Council notes that the unit cost of SNG is quite high relative to
the other sources of gas available to Massachusetts distribution
companies. Algonquin SMG indicates that the price position of SNG
versus other supplies is unlikely to change in the foreseeable future
(Response to Staff Information Request I-3).

The Siting Council cannot determine from this record how these
costs and benefits compare. Such a comparison requires an analysis of
the role of SNG=1 in the supply plan of each purchaser of SNG,

Nevertheless, the SNG facility plays an important part in the
Massachusetts natural gas supply picture, and the Siting Council is
interested in monitoring its status. The Siting Council encourages the
Company to continue to negotiate with its customers regarding the
viability of the SNG facility after the expiration of current contracts,
and to report on the status of these negotiations in more detail in its
next filing.

Decision and Order

The Massachusetts Energy Facilities Siting Council hereby APPROVES
the Petition of Algonquin SNG, Inc., for Approval of the Third
Supplement to its Second Long-Range Forecast. The Fourth Supplement
shall be filed with the Siting Council no later than September 3, 1985.

/ rpred J Wt ".ﬂ

On the Decision: es G. White, Jr.
George H, Aronson {ﬁ aring Officer

4+t
Dated at Boston this 3/ day of '2’5’/@’ , 1987f.

4 In "cold standby™, the SNG plant is maintained at a temperature
high enough to avoid freezing of various plant components. In "hot
standby", the plant is able to produce SNG on reasonably short
notice. In Re Algonquin SNG, 10 DOMSC 60, 65 (1983},



Unanimously APPROVED by the Energy Facilities Siting Council on
December 20, 1984, by those members and designees present and voting:
Chairperson Sharon M. Pollard (Secretary of Energy Resources); Sarah
Wald (for Paula W. Gold, Secretary of Consumer Affairs); Stephen Roop
(for James S. Hovte, Secretary of Environmental Affairs); Dennis J.
LaCroix (Public Member, Gas); Robert W. Gillette (Public Member,
Environment); Joseph W. Joyce (Public Member, Labor).
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

)
In the Matter of the Petition )
of the Blackstone Gas Company )
for Approval of its Annual ) Docket No. 84-42
Supplement to the Second Long- )
Range Forecast of Gas )

)

)

Requirements and Resources

FINAL DECISION

The Massachusetts Energy Facilities Siting Council ("the Council®
or "EFSC") hereby APPROVES the Annual Supplement to the Second
Long-Range Forecast of Gas Requirements and Resources of the Blackstone
Gas Company ("Blackstone" or "the Company").

I. INTRODUCTTION

The Blackstone Gas Company sells natural gas to 509 residential and
commercial customers in the towns of Blackstone and Bellingham. Black-
stone is the smallest gas company in the Commonwealth., In the 1983-84
split~year Blackstone's annual sendout was 41.7 MMcf, less than .03
percent of the total statewide sendout. The Company has a contract
with the Tennessee Gas Pipeline Company (Tennessee) for all of its gas
requirements and purchases no supplemental supplies.

II. SUMMARY OF PROCEEDINGS

On May 30, 1984, the Cecuncil notified Blackstone that it was
required by Mass. Gen. Laws Ann. ch. 164, sec. 69I, to submit an annual
filing to the Council containing the Company's projected sendout
requirements and resources for the ensuing five year period. The
Council Staff met with Blackstone on June 27, 1984. The Staff and the
Company agreed on the information to be included in the filing. On July
2, 1984, Blackstone filed its Annual Supplement to its Second Long-Range
Forecast, Pursuant to Rule 13.2, the Company was ordered to post Notice
of the Adjudicatory Proceeding on July 10, 1984, The Council received
no requests to intervene or otherwise participate in this proceeding.

III. ANALYSIS OF THE SUPPLEMENT

A. Standards of Review

The Council uses three criteria to review the methodologies used in
Forecast Supplements. Rules 69.2 and 66.5. Every gas company under the
Council's jurisdiction must use a reviewable forecast methodology that
is appropriate to its particular system and reliable in its ability teo
forecast future gas requirements and sendout.

1. EFSC Gas Supply and Demand Data Base, Table G-5.




Given Blackstone's size and position as an "all-requirements customer”
of Tennessee, the CoEncil previously reguired Blackstone to submit only
Tables G-5 and G-24, At the June 27, 1984 meeting with Blackstone,
Council Staff reaffirmed this requirement and suggested that the Company
use a "narrative” filing format.

Blackstone has submitted Tables G-5 and G-24 along with a
narrative f£iling which provides data on the number of residential
heating, residential nonheating, and commercial customers and the
percent sendout for each customer class. Blackstone also submitted its
bills for gas purchased from Tennessee from June 1983 through May 1984.

B. Forecast Methodology

1. Description and Analysis of Forecast Methodology

Blackstone's forecast methodology relies entirely on the "expert
judgement” of the Company's pregsident. Given the system's small size
and all-requirements status, this technique is appropriate. The
Company's 1981 narrative filing is particularly revealing as to the
value of "expert judgement" as a forecast methodclogy.

"The Company is operated by three cfficers and one employee,
all of whom have yvears of utility industyry experience. Both
the President and Vice President have on scores of occasions
read every meter in the system,... conferred with customers
concerning the present and prospective use of gas and observed
types of dwellings, the modes of heating and other use of
energy, and through such activities have a pracgical basis for
anticipating supply and distribution problems,"

Although appropriate for a company of Blackstone's size, this type of
forecast methodology is not readily reviewable and does not provide
basic background information necessary for proper review. To assist the
Council in evaluating its forecast supplements in the future, the
Council requests that the Company include in its narrative filing a
brief description of the forces and trends which the Company expects to
affect its sendout requirements (e.g., increased gas prices which
increase conservation and reduce the rate of oil-to-gas conversions).
Access to such information will help the Council to evaluate the
reliability of the Company's judgemental forecast in the future.

Table 1 lists the Company's forecast of normal year sendout for the
forecast period, and the projected percentage increases in the heating
season and annual sendouts. These increasges are limited to the heating
season and thus increase Blackstone's heating season and peak day
requirements. (See ITI.D, infra}.

2. In Re Blackstone Gas Co., 4 DOMSC 201 (1980).
3. Blackstone Gas Co., Docket No. 81-42 (Forecast at 1).




TABLE 1
Forecast of Normal Year Sendout
(Mcf)
Forecast of
Year Normal Sendout Percentage Percentage
Increase in Increase
Non-heating Heating Heating in Total
Season Season Season Sendout Sendout
1984-85 15,500 26,000 - -
1985-86 15,500 27,000 3.8 2.4
1986-87 15,500 28,000 3.7 2.4
1987-88 15,500 28,500 1.8 1.1

Source: BSupplement, p. 3.

c. Resources

Blackstone's total gas supply 1s provided by Tennessee under its
Small General Service (G8-6) rate schedule. Blackstone's contract with
Tennessee explres in November, 2000 and provides a maximum daily
quantity (MDQ) of 505 thousand cubic feet (Mcf) with an annual volumetic
limitation (AVL) of 145,105 Mcf. These volumes are not augmented by any
supplemental supplies. Tennessee has filed with the Federal Energy
Regulatory Commission (FERC) for a Certificate of Public Convenience and
Necessity which would provide for increases in its daily and annual
delivery obligations to Blackstone to 519 Mcf per day and 149,685 Mcf
per year. This application is currently pending before FERC.

D. Comparison of Resources and Requirements

Blackstone's Tennessee AVL is more than adegquate to meet design
and normal year requirements. For example, the 1984-85 normal year
forecasted sendout (41,500 Mcf) isg less than one-third of the Company's
AVL (145,105 Mcf,) Blackstone's ability to meet its peak day
requirements, however, 1s less evident. Nonetheless, Blackstone is
formally exempted from forecasting peaﬁ load gince neither Blackstone
nor Tennegsee collect daily load data. Peak day requirements, however,
are a critical parameter in evaluating the adequacy of Blackstone's
resources. If the Company is able to meet peak day requirements with
its Tennessee MPQ then the company's ccld snap, design year, and normal
vear heating requirements can be met. Given the importance of peak day
requirements in determining the adequacy of Blackstone's supply and the
projected increases in Blackstone's heating season sendout requirements,
the Council requests that in its next filing, Blackstone estimate its
peak day requirements and indicate the penalty for exceeding its
Tennessee MDOQ.

4. In Re Blackstone Gas Co., 6 DOMSC 69 {1981)
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Therefore, the Council finds that Blackstone's resources are more
than adequate to satisfy its requirements in both normal and design
years and under cold snap conditions.

IVv. DECISION AND ORDER

The Council hereby APPROVES without conditions the Annual
Supplement to the Second Long-Range Forecast of the Blackstone Gas
Company. The next Annual Supplement is due on July 1, 1985.

By /fm&'ﬂ’ J

ames G. White, Jr.

7 g o7
Dated at Boston this day of 47V 1985,

Unanimously APPROVED by the Energy Facilities Siting Council at its
meeting on December 20, 1984, by those members and designees present and
voting: Chairperson Sharon M. Pollard (Secretary of Energy Resources);
Sarah Wald (for Paula W. Gold, Secretary of Comsumer Affairs); Stephen

Roop (for James S, Hoyte, Secretary of Environimental Affairs); Dennis J.

hairperson
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The Energy Facilities Siting Council ("Siting Council") hereby
APPROVES subiject to CONDITIONS the Third Supplement {"Supplement") to
the Second Long-Range Forecast of natural gas reguirements and resources
for the years 1984 through 1989 ("the forecast period") of the Fall
River Gas Company ("Fall River" or "the Company").

I. Introduction and History of the Proceedings

Fall River distributeg and sells natural gas to approximately
41,000 customers in the City of Fall River and the Towns of Somerset,
Swansea, and Westport. Total firm sendout in the 1983-84 split year was
5481 million cubic feet ("MMcf"), which makes Fall River the fifth
largest gas distribution utility in Massachusetts. Approximately 63
percent of the Company's firm sendout goes to residential heating
customers, 23 percent to industrial customers, 8 percent to commercial
customers, and 2 percent toc residential non~heating customers. Between
1979 and 1983, Fall River's number of firm customers grew by 4.14
percent, though its weather-normalized firm sendout declined by 3.96
percent. Over the forecast period Fall River projects that it will
increase its number of firm customers by 3.20 percent, and that its
normal firm sendout will remain approximately constant.

Fall River filed the current Supplement on August 15, 1984.l The
Company provided notice of this proceeding to the public by publication
and posting in accordance with the directions of the Hearing Officer.
‘The Hearing Officer granted the petition to intervene of Distrigas of
Massachusetts Corporation ("DOMAC"). A formal hearing was not
conducted. Instead, the record in this case was compiled through a
written discovery process. The Company submitted responses to
Information Requests prepared by the Siting Council staff. Those
responses, along with the original Supplement, comprise the record for
this case.

II. Compliance with Conditions

In its Decision on the Company's previous Supplement, Fall River
Gas Company, 10 DOMSC 165 (1984), the Siting Council qualified its
approval with the following three Conditions:

1. Within ninety days Fall River Gas Company will provide to the
Siting Council a compliance plan for presenting a complete and
gystematic method of documenting its forecast methodology. The
Company shall meet with the Siting Council Staff within thirty days
to discuss preparation of the compliance plan,

2. As part of the next Supplement, Fall River Gas Company shall
provide statistical justification for its design year degree day
standards.

1. The Fall River Gas Company ("Fall River" or "the Company")
reguested and was granted an extension in its filing date.
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3. In its next Supplement, Fall River Gas Company shall jinclude
an LNG contingency plan and a detailed cold snap analysis.

Pursuant to Condition 1, the Siting Council Staff met with
representatives of the Company on April 4, 1984, On May 8, 1984, the
Company submitted a document entitled "Compliance Plan Regarding
Improvements to Documentation of Gas Sendout Forecast Methodology,”
which reflected Company's understanding of the results of the compliance
meeting.

The Siting Council is pleased with the Company's efforts to improve
the documentation of its forecast methodology. The instant Supplement
contains sufficient explanations and back-up data for the Siting Council
to reproduce most of the Company's calculations, and to appreciate most
of the judgements underlying the forecast. The Company has not only
complied wigh Condition 1, it has produced a document that is thoroughly
reviewable,

Pursuant teo Condition 2, Fall River has submitted a complete set of
split-year degree day data from 1963-64 through 1983-84, along with a
narrative and two exhibits that explain its methodology for selecting
normal and design weather standards. The Siting Council finds that the
Company has complied with Condition 2, as described in Section III.A.,
supra.

Pursuant to Condition 3, Fall River has submitted a cold snap
analysis and back-up table in its Supplement. As described more fully
herein, the Council continues to have concern with the Company's cold
snap standard and Orders the Company to develop a standard which
reflects realistic weather conditions. The Company's Supplement does
not contain an ING contingency plan as requested in last year's
decision. 10 DOMSC at 177. Accordingly, the Council reimposes this
request as an Order.

IIT. Analysis of the Forecast Methodology

A. Eptroduction

Table 1 shows Fall River's forecast of sendout requirements for the
1984-85 and 1988-89 split vears.

In this Supplement, Fall River continues to forecast its sendout
reguirements with the use of base factors, heating factors, and
degree-day data, The Siting Council described,this forecasting approach
as "basically sound" in its previous Decision. That Decision also
described the Company's calculation procedures in some detail.

2. 10 DOMSC 165, 179 (1984).

3. See 10 DOMSC 181, 190 (1984) for a definition of the reviewability
standard.

4, 10 DOMSC 165, 169 (1984),




Table 1

Forecast of Sendout by Customer Class

{MMCF')
1984-85 1988-89
Non-heating Heating Non-heating Heating
Season Season Season Season
Normal Weather
Residential
Heating 1115 2420 1110 2419
Non-heating 54 48 51 45
Commexrcial 141 315 151 335
Industrial 621 695 640 693
Co. Use and (4} 236 0 236
Unaccounted=for
Total Firm 1928 3693 1952 3729
Interruptible _B842 150 842 150
Total Sendout 2770 3843 2794 3879
Design Weather
Total Firm 2052 3847 2053 3880
Peak Day Sendout
Requirements 48.7 49.2

Scurce: Supplement, Tables G-1 through G-5. Columns may not add due to
rounding.
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This Decision does not repeat descriptions contained in the
previous Decisior or in the Supplement itself. Instead, the Siting
Council concentrates on aspects of the methodology that the Company has
changed since its previous filing, or that the Company has described in
sufficient detall for the Siting Council to review for the first time.
These aspects include: the Company's method of selecting degree-day
totals for normal and design weather; the methods of projecting base and
heating factors; the basis for projecting the number of customers;
judgmental adjustments to the forecast of commercial and industrial
usage; and the new peak day forecast methodology.

B. ' Degree-day Totals

Fall River uses the following degree-day ("DD") totals to calculate
its sendout reguirements:

Non=heating Heating Total
Season Season Split-year
Normal Weather 1372 4751 6123
Design Weather 1543 5100 6643

The Company bases its DD totals on twenty years of weather data.

The DD totals for normal weather are the mean values for each
season after deletion of outlying data points. The DD totals for
design weather are the maximum values actually experienced during
non~heating seasons and heating seascons since the 1963-64 split vyear.

Regarding the Company's normal year standard, the Siting Council
notes that the applicability of the Company's judgments can he confirmed
by quantitative methods. For example, the median degree-day value
exceeds the mean degreg—day value for the non-heating and heating
seasons since 1963-64, Also, removal of the outliers reduces the
standard deviation of the DD data by more than ten percent in each case.
Thus, the Siting Council is satisfied that the Company's normal weatherx
DD standards, including its judgemental deletion of cutlying data
points, are appropriate.

5. The Company discards four outliers before calculating the average
Db in a non-heating season, and discards one outlier before
calculating the average DD in a heating season. The resulting
weighted averages vield higher normal year DD standards than would
result from the usage of unadjusted averages. See Supplement,
Exhibits A and B.

6. The median values are 1370 DD for twenty non-heating seasons and
4735 DD for twenty heating seasons, while the mean values are 1351
DD for twenty non-heating seasons and 4725 DD for twenty heating
Seasons.



Regarding the Companvy's design year starndard, the Siting Council
notes that the Company has increased its design weather non-heating
season DD standard since its previous Supplement. The Siting Council
finds that Fall River has used an appropriage method to select its new
standard and has complied with Condition 2.

The Siting Council appreciates the Company's documentation of its
degree-day data and its judgements in interpreting the data.

C. Base and Heating Factor Projections

Fall River projects base and heating factors for its residential
sendout forecast through the use of trends selected on the basis of
judgement. The Company agsumes that base and heating factors will
decline at ceonstant rates from their 1983-84 values as shown below:

1983-84 Annual Decrement Annual Decrement

Customer class Factor walue * {absolute wvalue) (percent)
Res. Non-Heating Base 17.7 0.1 0.6%
Res, Heating Base 27.7 .3 1.1%
Res. Heating Heating 0.0135 0.0001 0.8%

Source: Forecast, Tables G-1 and G-2. Decrements calculated from data
in tables.

Note: Base factors are given in units of Mcf per customer. Heating
factors are given in units of Mcf per DD per customer.

The Company states that it considers the impacts of appliance
efficiency, conservation, gas deregulation and fuel cost expectations in
its selection of these trends, but does not present quantitative studies
of these impacts, nor has it planned any studies in these areas
(Response to Staff Information Request SR-1).

7. The Siting Council notes that Condition 2 did not require an
increase in the design DD standard, but merely "statistical
justification.” Selection of the worst actual occurrence in each
season over a given time period is appropriate, but other, more
analytical approaches would be acceptable as well. Based on the DD
data in the Supplement, an average Fall River heating seascn has
4725 DD with a standard deviation of 244 DD, while an average Fall
River split-year has 6076 DD with a standard deviation of 293 DD.
Assuming these data are normally distributed, the Company faces a
probability of 0.0552 (1 in 18) of a colder-than-design heating
season, and a probability of 0.0099 (1 in 100) of a
colder-than-design split year. The latter figure is surprisingly
low because of the use of an outlying actual data point for the
non-heating season design standard. The Siting Council would
accept a different standard if it were justified statistically.



17

The Siting Council questions the reliability of the use of
judgemental trending to forecast base and heating factors without any
gquantitative linkage to causative factors. The Siting Council notes
that the trends in base and heating factors in the Company's current
Supplement are almost exactly the same as those presented in the
Company's previous Supplement, though the starting points (i.e., actual
data from the previous year) seem to diverge from historical trends. A
methodelogy that produces substantially different data after the
addition of one set of actual data points does not inspire confidence in
the robustness of its resultg.

However, the Siting Council recognizes that Fall River forecasts
minimal growth, and no new construction of facilities. Under these
circumstances, the Siting Council finds that the methodology used to
forecast residential base and heating factors is acceptable for a
Company of Fall River's size and supply situation, despite our
reservations regarding its reliability and robustness.

Nevertheless, the Siting Council believes that the Company should
begin to collect data that support its judgements, that explain usage
patterns for its customer classes, and that quantify the changes in its
gendout requirements. Therefore, the Siting Council CONDITIONS its
approval of Fall River's sendout forecast on the commencement of data
collection efforts to support the Company's selection of trends in base
and heating factors in future forecasts. The Company shall meet with
the Staff of the Siting Council to discuss compliance with this
Condition, affixed hereto as Condition 1., The Siting Council suggests
that appropriate data collection efforts would include, but not be
limited to: better integration of Company marketing data into the
forecast; econometric studies of the relatiorship between price and base
factors or heating factors; formal surveys of the number of appliances
owned by the Company's present and future customers, the average use per
appliance, and factors that influence appliance ownership and usage by
residential heating and non-heating customers; and closer examination of
residential heating consumption patterns and the price and temperature-
sensitivity of residential non~heating load.

For its residential non-heating customer class, Fall River
forecasts annual sendout, then allocates sendout to the heating and
non-heating seasons on the basis of the historical percentage of sendout
in each season. This historical percentage is the average of the ratio
of heating season sendout to annual sendout for each of the last nine
years.

The Siting Council notes that the ratio of heating seascn sendout
to annual sendout for the residential non-heating class has stayed
relatively constant over the last nine years, despite variations in the
allocation of degree-days between the heating and non-heating seasons .

8. The average ratioc over the last nine years has been 0.468 with a
standard deviation of 0.019. Regressions between the sendout ratio
and the percentage of split~year degree days in the heating season
vield no significant results. See Response to Staff Information
Request SR-1 E(2),

-7=
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The Siting Council therefore accepts the Company's use of this ratio.
Still, the Siting Council encourages the Company to monitor base load
consumption patterns and to account for any changing patterns in the
sendout forecast.

D. Projections of the Number of Customers

Fall River forecasts the addition of 1100 new residential heating
customers between 1984/85 and 1988/89, which is an annual compound
growth rate of less than one percent per year. Most of the new heating
customers will be either new services or conversions of existing units
owned by the Fall River Housing Authority ("FRHA") pursuant to a
contract between the FRHA and Fall River (Response to Staff Information
Request SR-2(C)). The Company expects that 50 residential non-heating
customers will convert to gas heat each year. The Company bases its
forecast on its judgements regarding historic growth patterns, gas and
0il price trends, and contractual commitments from the FRHA, The
Company states that the projected growth rate will "assume the
approximate posture of the growth period prior to 1978" (Supplement,
Section G-1, at 5)., 1In addition, the Company presents evidence that the
average cost of heating with gas during the 1984/85 winter will be
competitive with the cost of heating with home heating oil (Response to
Staff Information Request SR-2 B).

Fall River expects to add one industrial and about 36 commercial
customers per yvear. These expectations are based on actual experience
over the past five years and judgements about the Company's market area.

The Siting Council finds that Fall River's forecast of customer
additions is reasonable. Further, the Siting Council compliments the
Company on its documentation of its assumptions and judgements in this
area, which appear to be appropriate te its growth posture. The Siting
Council encourages the Company to continue to improve its documentation,

E. Commercial and Industrial Usage

The Company bases its forecast of annual commercial and industrial
sendout on customer surveys and on historical average base and heating
factors for each class. ¥Fall River gathers information on industrial
consumption trends through perscnal contacts with its industrial
customers twice a month (Response to Staff Information Regquest SR-3),
The Company forecasts that base and heating factors will stay constant
over the forecast period because fluctuations in the historical data "do
not appear to be indicative of any trend." (Supplement, Section G-3, at
2.) After forecasting total annual sendout from base and heating
factors, degree-day data, and customer projections, the Company
allocates sendout between the non-heating and heating seasons on the
basis of the historical average perxrcentage of annual sendout in each
season over the previoug ten vyears.

Fall River acknowledges that its industrial sendout has fluctuated
wildly over the previous few yeays. The Company attributes the
fluctuations to "split-class" use -- that is, decisions by industrial



customers to switch some of their load from firm to interruptible
status. The Company states that it will "continue to gather data
pertinent to this situation.” (Supplement, Section G-3, at 2).

The Siting Council is concerned with the lack of documentation of
causal factors in the Company's forecast. Along with the Company's
efforts to monitor the behavior of its split-class customers, the Siting
Council believes that the forecast would be improved if the Company
considered the impact of macroeconomic variables, as well as the impact
of changes in customers' operating conditions and in its customer nix,
on the base and heating factors and on the average seasonal percentages
of total sendout. Further, the Siting Council believes that systematic
and standardized surveys cf commercial and industrial consumption would
improve the guality of the Company's data for forecasting purposes.

Therefore, the Siting Council CONDITTIONS its approval of this
forecast methodology on the commencement of a program to improve Fall
River's data and documentation regarding its sendout forecasts for the
commercial and industrial classes. The Company shall meet with the
Siting Council Staff to discuss the appropriateness of the current
methodelogy, and te consider implementation of a standarized survey, SIC
coding, consideration of economic variables, and other techniques as
appropriate. This condition is affixed hereto as Condition 2.

F, Peak Day Methodology

Fall River has changed its peak day methodology since its previous
forecast. The Company now calculates peak day sendout separately for
each firm class by adding the daily base lecad factor for each class (in
MMcf per day) to the product of the class's heating factor (in MMcf per
degree day) and the peak day standard of 74 degree-days. Next, the
Company sums the peak day sendouts for each class, then multiplies the
total by 1.06 to correct for company use and unaccounted-for gas. This
methodology replaces the Company's former practice of forecasting
peak-day sendout on a system-wide basis.

The Siting Council notes that the new methodology explicitly
accounts for forecasted changes in the contributions of different
customer classes to peak day sendout. The new methodology depends less
on aggregate trends than the Company's previous methodology. It also
paves the way for the Company to movnitor any changes in the heating
factors of individual classes during periods of extremely cold weather.

The Siting Council approves the Company's new peak day methodology.
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IV. RESQURCES AND FACILITIES

In the past, the Council has focused primarily on a gas company's
ability to meet the requirements of its firm customers in reviewing that
company's supply plan. A company's ability to meet firm peak day and
normal and design weather requirements was the Council's major supply
Pplanning concern. In the past, the Council generally has not compared
the costs of gas supply alternatives.

With a range of supply alternatives currently available at
different prices, deliverability levels, and contract terms, the Council
must now ensure a gas company's choice of supplies 1s consistent with
the Council's mandate to ensure "a necessary energy supply with a
minimum impact on the environment at the lowest possible cost." Mass.
Gen. Laws Ann. ch. 164, sec. 6%9H (Eﬁphasis supplied).

The Council's task in observing its mandate is very complicated.
The Council recognizes that a company's supply planning process is
continucus, and that tradeoffs may exist between the reliability, cost
and environmental impact of different supply sources. Further, the
Council recognizes that a company's supply decisions are based on the
information available and existing supply situation at the time the
company's management makes the decisiong. Thus, each company's supply
plan will be different, and the Council will recognize the urnique
factors affecting the particular company under review. In the future,
the Council will attempt to review each company's basis for selecting a
supply alternative or the company's decisionmaking preocess to ensure
that the company's decisions are kased on projecticns founded on
accurate historical information and projection methods.

In reviewing Fall River's current Supplement, the Council has
examined, as before, the adequacy of Fall River's supplies to meet firm
requirements under normal and design weather conditions, and peak day
and ceold snap conditions. The Council generally is satisfied that Fall
River has sufficient supplies under these conditions. To the extent
possible based on the existing record, the Council has reviewed Fall
River's supply plan to determine whether the Company's plan ensures a
necessary supply at the lowest possible cost. Fall River's filing
itself contained little information to assist the Council in this latter
task. Fall River responded, however, to the Council Staff's discovery
on this issue. Nevertheless, the Council is unable to draw definite
conclusions on whether Fall River's supply plan observes the least cost
mandate consistent with providing reliable supplies. The Council's
inability on this point derives both from the standards applied in past
supply plan reviews occurring under different supply availability
circumstances, and the level of informatieon contained in the Supplement.
The Council at this point dees not in any way suggest an overall
deficiency in the Company's supply planning. Rather, the Council is
providing notice of the intended scope of future proceedings and of the
type of information which the Council will require.

-10-
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A. Overview

Fall River's resources and facilities are substantially the game as
those described in the Council's most recent Fall River Decision.

In summary, the Algonguin Gag Transmission Company ("Algonquin™)
provides the Company with pipeline gas under four separate contracts.
Algonquin provides: firm gas service on a yvear-round-basis under the
F~1 service agreement; firm winter service gas, available from November
l6th through April 15th, under the WS-1 service agreement; underground
storage and transportation service under the STB~1 service agreemenht;
and SNG under the SNG-1 service agreement. Fall River supplements its
vipeline gas supplies with liquified natural gas (LNG) from the Bay
State Gas Company ("Bay State") and DOMAC, and propane from the
Petrolane Northeast Gas Service Company ("Petrolane"). Table 2
summarizes the provisions of Fall River's existing gas supply contracts.

Since the last decision, Fall River has reduced its takes of SNG
and has entered into a new propane contract. Also, Algonguin has two
certificate applications pending before the Federal Energy Regulatory
Commission ("FERC"). If approved, these proposals would significantly
change Fall River's supply situatiom.

The Algonguin F-1 and WS-1, and the Bay State LNG agreements are
ascheduled for initial expiration within the forecast period. 1In its
next Supplement, Fall River is requested to discuss in detail its plans
for future contracts for each of these supplies.

B. F-4 Service Proposal

Algonguin has filed an application with FERC to provide Fall River
with additional pipeline SEIViTS on a 365-day basis under proposed Rate
Schedules F~4 and F-4 Interim. Algonguin and Fall River have entered
into a Precedent Agreement dated January 16, 1985 covering this proposed
service.

Algonguin proposes three stages for this service: 1) an interim
interruptible service providing Fall River with an annual volumetric
limitation ("AVL"™) of 3.5 MMcf immediately on approval by FERC; 2) a

9. 10 DOMSC 165 (1983),

10. Algeonguin Gas Transmission Co., FERC Docket No. CP84-654-001,
"amendment to Abbreviated Application for Certificates of Public
Convenience and Wecessity for (i) Limited Term Interruptible Sales
Service and (ii) Long-Term Sales Service." BAlgonquin proposes to
acgquire the necessary supplies from Texas Eastern Transmission
Corporation which has applied to FERC to acquire the supplies in the
same stages from Columbia Gas Transmission Corporation. FERC Docket No.
CP84-429-001.

11~



Table 2
Fall River Gas Company

Current Gas Supply Agreements

AVL/ACQ MDQ Cost™
Supplier Contract (MMcf) (MMcE) ($/Mcf) Dates Transportation
Algonguin F-1 3,958.2 14.¢ 3.94 11/69-11/89 Algonguin Pipeline
Algonquin Ws~1 427.2 7.1 4,41 11/68-11/88 Algonguin Pipeline
Algorquin SNG-1 302.5 2 12.72 12/73-4/85 Algonguin Pipeline
- 108.5 4/85-4/86
93,0 4/86-4/87
Algonquin ST-1 180 1.8 7.94 4/80-4/2000 Algonguin Pipeline
DOMAC Firm 435 - 5.473 A/71-4/91 Truck
Bay State Firm 263 - 5.473 9/82-4/87 Truck
788 4/87-4/88
Bay State Optional 87 - 5.47 9/82~-4/86 Truck
262 4/87-4/88
Petrolane Firm/Contract 275 - 8.29 7/80-4/85 Truck
125 4/85-4/90
Petrolane Optional 41.2 - 8.29 7/80-4/85 Truck
18.7 4/85-4/90

1. Cost is based on the Company's Cost of Gas Adjustment filing for October, 1984,
Response to Information Request SR-2A., This cost represents a 12-month rolling
average as provided in CGAC filings.

2. BNG-1 MDQ varies from week to week. See Table 7 for actual MDQs.

3. The Cost of Gas Adjustment filing does not differentiate between the costs of DOMAC
and Bay State LNG. Only the average cost for LNG is provided.

Source: Forecast, Table G-24., Response to Information Requests SR-2 & S-23

—12~
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firm service development period beginning November 1, 1985, and ending
on October 31, 1986, under which Fall River would have an MDQ of 1.7
MMcf and an AVL of 610 MMcf; 3) full firm service beginning November 1,
1986, under which Fall River would have an MDQ of 3.5 MMcf and an AVL of
1,277 MMcf. No construction of facilities is required for the interim
service. Two short looping segments will be reguired by Algonquin in
Massachusetts before full firm service can commence in 1986.

Although concerned about the Company's inability in responses to
information requests to expound clearly the criteria and analysis used
for evaluating the F-4 service proposal, the Council approves of Fall
River's efforts to increase its firm pipeline resources. The Council
notes, however, that given Fall River's low projected load growth rate,
these increased pipeline supplies may require the Company to reevaluate
its supplemental resource requirements. (See Section V.B, infra.)

C. Increased Storage Serxrvice

Algonguin has filed a certificate application with FERC in Docket
No. CP84-712 which would provide Fall River with additional storage ({95
MMcf per year) and transportation services (.95 MMcf per day) on a best-
efforts basis. Algonquin and Fall River have signed a Precedent
Agreement dated June 13, 1984, to enter into a service agreement for
this storage service under a new Rate Schedule SS~III. To provide these
services Algonguin would contract for transportation with the Texas
Eastern Transmission Company, which in turn has proposed to purchase the
underlying storage service from the Consolidated Gas Transmission
Corporation. The proposed storage service delivery would be firm within
the level of the F~1 and WS~1 MDQs. Thus, these additional resources
would increase the Company's seasonal delivery capability, but the
extent to which this supply could be counted on during peak day or under
cold snap conditions is uncertaln because delivery depends upon the
availabili ¥ of best efforts transportation services from three
pipelines. The Council regquests Fall River to explain the status of
this arrangement in detail in its next supplement. The discussion
should include the status of regulatory proceedings, the cost and
reliability of supply, and a comparison to other supply alternatives,

D. SNG Volume Reductions

Fall River has negotiated reductions in its contractual SNG volumes
from 307.5 MMcf in the 1984-85 heating seasor to 108.5 MMcf in 1985-86
and 93.0 MMcE in 1986-87. This contract expires in April 1987,
Algonguin has indicated that its "willingness to operate the facility
after 1987 will depend on the_seasonal volumes and production rates
requested by the customers." The Council commends Fall River for

11. Fall River agrees stating that “the Company realizes that
delivery of ... gas under these conditions [peak] is at best,
guestionable."” Response to Information Request S~7.

12. 1In Re Algonguin SNG, Inc., No. 84-36, 12 DOMSC - (December 20,
i984}).

-13-
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reducing its SNG quantities, its highest cggt regource, in light of the
availability of cother lower cost supplies. Furthermore, the Council
encourages Fall River to critically evaluate the costs and benefits of
extending its SNG-1 contract in light of the potential availability of
other lower cost supplies and the Company's ability to meet customers'
degign yvear and peak day requirements with the existing resources under
contract when the SNG-1 contract expires. See Sections V.B. and V.C.,
infra. The Company is requested to discuss in its next filing its plans
regarding SNG after the SNG-1 contract expires.

E. Petrolane Contract

Fall River has negotiated a new contract with Petrolane, effective
April 1, 1985, which reduces the annual firm quantities of propane by
150 MMcE, from 275 MMcf to 125 MMcf. The new propane contract runs
through the 1990 heating season and is supported by a lease of storage
capacity in Providence, Rhode Island. 1In addition to these take-or-pay
quantities, Fall River may request delivery of an additional 18.75 MMcf
during any single 10-day period. These optional volumes, however, are
available only on a best-efforts basis. The contract requires Petrolane
to provide transportation of up to 9 truckloads per day (a total of
approximately 6.4 MMcf) upon 24~hours notice from Fall River. Fall
River owns 3 propane transports which are capable of hauling a total of
9 MMcf of propane per day from Petrcolane's Providence, Rhode Island
storage facllity to the Company's facilities, (See Supplement at Cold
Snap Analysis Section).

Under the new contract, the total propane guantity is available
during the heating season, whereas under the previous contract 25
percent of the ACQ had to be taken in the non-heating season. These
non-heating season volumes exceeded the Company's storage capacity of 37
MMcf. Consequently, propane was sent cut during the non—heizing season
when other lower cost resources most likely were available. The
Council commends Fall River for eliminating its firm propane takes in
the non-heating season and for reducing its total contract guantities,
givern the proposed increases in the Companv's firm pipeline gas
supplies,

F. Conservation Programs

The Siting Council evaluates conservation programs as a supply
source on the same basis as other supply sources. The Siting Council
considers these programs as part of its mandate of ensuring necessary

13. For a discussion of how the SNG reductions affect the Company's
sendout and adequacy of supply, see Section V.B., infra.

14, The actual storage capacity available for refill at the beginning
of the non-heating season was generally much less than 37 MMcf,
given Fall Rivexr's propane storage refill policy in which stored
propane volumes are replaced as used to allow for a peak day.

-14-
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gas supplies at the lowest possible cost with a minimum impact on the
environment. Mass. Gen. Laws Ann. ch. 164, sec. 69H. PFall River's
Supplement does not discuss conservation in terms of deliberate action
being taken by a gas company to meet requirements which otherwise would
be met from conventional supply sources (as opposed to "conservation"” in
the form of observated customer behavior), At a time when Fall River
has supply alternatives and must plan for new contracts, the Siting
Council believes conservation should receive concurrent attention. The
Council also notes that there may be Company-sponscred consexrvation
programs which, in conjunction with other supply resources, could reduce
total supply costs below what it cests to supply customers without such
conservation. The Siting Council requests Fall River to address such
programs in its next Supplement, and the potentiai impact and
cost-effectiveness on its supplies.

V. COMPARISON OF RESOURCES AND REQUIREMENTS

A. Normal Year

During 3 normal year Fall River must have sufficlent resources to
meet the requirements of its firm customers, refill storage before the
start of each heating season, and meet fuel requirements for underground
storage injection, withdrawal, and transportation. When possible, Fall
River also supplies gas to its interruptible customers.

1. Non-Heating Season

Table 3 displays Fall River's requirements and resources during a
normal year with the currently effective supply contracts, and the
rroposed SS-III storage service,

In the non-heating seasons, Fall River plans to take its full F-1
contract quantities and volumes in its WS-1 ACQ not taken during the
previous heating season. Fall River also plans to take its full
entitlement of DOMAC ING, given the take-or-pay provision of the DOMAC
contract. Given the close fit between the Company's seasonal totals of
normal firm sendout and F-1 volumes, interruptible pipeline gas
purchased from Algonguin provides Fall River with the wolumes necessary
to refill 5 derground storage and to supply its interruptible
customers. The Company uses DOMAC LNG deliveries to refill its LNG
storage tanks and to meet some of its temperature sensitive sendout.
Fall River's ING storage capacity (157 MMcE), howev Er is less than the
non-heating season DOMAC LNG deliveries (210 MMcf). Consequently, in
a normal non-heating season some of this DOMAC LNG - the difference
between the available LNG storage and LNG deliveries - is sent out. See
Sections V.B, V.C. & V.D., infra,

15. If the F-4 service proposal is approved by FERC, Fall River would
be able to refill storage with the P-4 volumes, or with F-1 volumes
that are no longer needed to meet firm requirements.

16. The actuzl storage capacity available for refill at the beginning
of the non-heating season is expected to be roughly 120 MMcf to
allow for a peak day late in t?% heating season,
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As reflected on Table 4, if approved by FERC, the proposed F-4
volumes would significantly increase Fall River's non-heating season
resources. Table 4 does not reflect any volumes under the proposed
interim interruptible period. However, beginning in the 1986
non-heating season, the F-4 volumes would become available, with a
substantial increase the following year. Fall River plans to use the
F-4 gas to reduce its dependence on interruptible pipeline supplies to
£ill storage. Fall River also plansg to use the remainder of the firm
F-4 gas to increase sales to interruptible customers.

2. Heating Season

In order to meet firm requirements in the heating season through
the 1986-87 heating season, as reflected in Table 3, Fall River plans to
take its full contract gquantities of F-1 and WS-1 pipeline gas, DOMAC
and Bay State LNG, and the renegotiated volumes of SNG. If the F-4
volumes are not available by the 1985-86 heating season, Fall River
projects it would be required to purchase 199 MMcf of propane on the
spot market to make up for the reductions in the Company's SNG and
propane contract quantities. In the 1986-87 heating season Fall River
could reduce its spot propane purchase requireTgnts to 132 MMcf if it
receives all of its increased storage volumes. In both vears, spot
propane purchase requirements would be reduced by purchasing ¥-4 gas
which is schedunled to be available if FERC approves the F-4 service
prorosal. In the 1987-88 heating season, Fall River's firm Bay State
ING contract quantities increase by 525 MMcf to 788 MMcf, thereby
eliminating the need for spot propanﬁspurchases and reducing dependence
on Algonquin storage return volumes,

The Council has several cbservations regarding Fall River's supply
plan in the absence of the proposed F-4 deliveries. PFirst, as indicated
in Table 4, Fall River proposes to rely on increased storage return gas
beginning in the 1986-87 heating season although, as described above,
the SS-III service is proposed on a best efforts basis above the F-1 and
WS-1 MDQ levels. Secondly, as a result of the 75-percent withdrawal
requirement for the STB service, Fall River has indicated it would
"elect to negotiate the Bay State contract to effect a decrease in
the firm delivery in addition to the obvious waiver of the optional
[LNG] in an amount to equal the required storage delivery dquantity," for
1987-88 and 1988-89. See Response to Information Request S5-15(a) and

17. See Section V.B., infra, for further discussion of spot propane
purchase requirements.

18, Under its STB-1 service agreement with Algonguin, Fall River is
reguired to "remove or take delivery of at least 75% of its storage
gas in an given contract year." Response to Information Request
S-15. Therefore, Fall River would be required to take 75% of its
storage volumes even though lower cost resources might be
available.

-17-
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{b). The Council has minor reservations about Fall River's reliance on
the full proposed SS-III storage return volumes. Accordingly, the
Council requests the Company to discuss and justify this reliance in its
next Supplement.

In the event the proposed F-4 volumes are forthcoming, Fall River
would be able to eliminate any planned spot propane purchases, However,
beginning in the 1987-88 heating season, when Fall River increases its
takes of firm Bay State LNG, the Ceompany's firm and take-or-pay
resources would exceed the forecasted regquirements of its firm
customers, thereby requiring the Company to increase sales to
interruptible customers or to reduce its F-1 takes to balance resources
and requirements while it takes over 1,000 cf of firm LNG (from Bay
State and DOMAC,) and 125 MMcf of propane. See Section V.B., infra.

B. Design Year

In a design year Fall River must have resources in excess of those
required in a normal year to meet the additional requirements of its
temperature-sensitive customers. The design year resources and
requirements are depicted on Tables 5 and 6.

In the non~heating season Fall River meets these additional firm
requirements merely by reducing sales to interruptible customers, The
Council notes, however, that if the full P-4 volumes become available in
November 1986 as proposed, Fall River's firm resources in the 1987-88
and 1988-89 non-heating seasons would exceed its firm requirements by
over 550 MMcf. Assuming the sales to interruptible customers are
forthcoming as proposed, there appears to be little risk that these
supplies would not be taken.

In the heating season the Company proposes to meet the additional
requirements of its temperature-gsensitive customers by increasing its
takes of optional ING from Bay State, Algongquin storage return, optiona%
propane from Petrolane, and purchases of spot propane (in that order).

12. Fall River's proposed supplies for the 1987-8B8 heating season are
as follows (MMcE):

AGT P-1 1908
F-4 529
WS 357
ST 206
Storage LNG 120
Bay State LNG " 268
DOMAC LNG 225
Storage Propane 37
Purchased Fropane 125

The Company's plan reflects a reduction in firm Bay State LNG, and
a reduction in delivered F-1 gas. (Company letter dated February
11, 1985 to Council Staff.)

20. This assumes a least—cost dispatch.

-19-



7,880
13
040
120

el
n

&51
204

2,053
£,909

3,877
1,927
2,040

157

585
120
3,0
70
834

2,050
1,500

73
93

3,87
1,925
2,040
357
215

I3

2,044
275
70
850

3,00
1,900

1
2,040
357
10e
180
120

489
189
120

1,300
70

13
2,040
w7
303
24
0

242
19
1,580
808
219

g3

£

nterrugtibls

L

Liguefaction

LNG

Undergrouad
TOTAL

Propaas
SN5-1
T T

Dasign {ira sendout
We-1

Intarruptibles
Fual reisbursement

Storage refill:
LHE from storage

ABT Storapge Return
108AC ENB

REDUIREHENTS
REEQURC
ABT F-1{

Ag

-
r—
ot cd - L o> Ty o
ol P rr3ord [t L. @2
[ - =33 W1
L e W e
= 0 ki e
EZ Al crd e
K3 o~ BE SR
(= L]
L o T
[ W b e BT =)
- woomw g2 g -+
(1] &2
LAl e~ R e w
(o4 E . =] o
-t Wi o3
nhoF + tho
e W [
[ U N U] ..-m
B e 4
ooy - = - 1 LO T & T o ] -+d
[l ) [ap B | cd ok B o
Fe o (¢35 £ g U -
- € {3 A m—
L] 0 A4r m o
(=2 S ] ai
-4 K
= o~
= i IR ] pri)
L) B s L B = -t
o ) >
- L x
L Mmoo (=4 )
[+ S (U = L
o3 A e s
[ =~ - |
= eea o} e
[~ ST (=3
E S LU = o
Lt hd P~ o= wk ey wow o (&}
-3 Bm oo -t Q1 [ “rd €5 .
(a8} — [0 B + o I 3 ul (<=}
" P e . - | ==
T w3 v -
et 3 1)
e (R ] [
— e
o] LU T - ] m
L | e ] N~
(=) e[S e e
- [T
L) U w2 n}
[ I TR 1 1] e
[ I - |
[T R ~ T & B~ BT
() [ T TR T
e - B T B X R v |
[ R e =
w W
Ll - U7 Dv s T3 s w o
=0 Ul ~y O Rl T I (2 oar o=
o — (A~ i [ - N = R L™
-~ £ E T
Lo ] . W R W U e
TI 3 2 W L eea
i N = N 1 Y]
w m v T ey T
<0 13 Ll =
ke £ bt o—¢ O 0oL
o~ = T T Wy (1]
- ) Ed
[ ] e BEETE B~ LB « [ B
(= * 4 2 g3 O
v . ™
sd W OEL et e
BT w2 3 d et
FE M sed Lo oced
PV VP - v T T
Y P - o R —_—— a— a——
~3 00 Lo B o L 4 L] -t
o 4 (=1
- wu
- w
L=]
o}
]
[Led Lo d n
- e a
(=3
-~ =
[age ] [¥)
]
w
e
n
e
=3
o
=4
mw ™
) [
] o w
ot A [
- o wn M_r
NI e € Wm QoW
wd A [ =T - * I W
[-=] b I o O, g
oy 4= L W [<3
ey [ I = ]
o W k. £ WL
-t [ =S~ P N A % ¥
ur ey ow [P = ] 1
et HT ok, 02 N e ad b
P bl @ b KL A T
[~ e e [ o B
(2= v ] [ = T (== 7 = B S

tzras,

3

l-H

a

8 year ander cur

of its storags gas aut af s
8

v
A

to reagve 7

quirad
-20—-

he same volumes availabie in ¢

sis.
4b Fall River's WS-! contract is estend

]
18

3t Fall River is re
ravids

EFSC, Respansz to In

Sourca



1968-8%
&

Heating
1,880
3,934
2,040

397

y22
74%

1,900

198

1,877
13
3,977
2,040
120

t

20
3,218
70

2,089
1,900

1587-88

3,873
2,040
457
357
120

1926-€7
3

REASES
2,044
g4z
275
120
3,283
1,360
it

ZESISN YEAR RITH F-4 INC

b
10
]

a
4D REDUIREHENTS

31
%
CES
B5-85 1984-97
3,9
2,040
109
180
+

!\
LEOCR
(Mt}
P H
189
i}
§30

L]

FALL R
i

-
C

3

1983-84

3,847
10
3,994
7,040
120

CORPARIEDY B

ng Heating Non Heating Heating Mon Heating Heating Men Heating Heating Non Hesting
1554-33

%on Heatd
1984-8%

2,082

g42

=4}

19

3,063

1,900

urn

d

ak
Hol

Toun

uptihles
Fual reighurssment

Storage refill:
arags

Liquefaction
LMG

Prapina
TaTaL

Uﬁderg

b

P-4
¥5-1

Besign fira sendaut

REQUIRENENTS
RESOURCES -

ABT F-1
AET §

w3 b e b o mx
o4 o Laa i Y [
[V I - or-
-
)
< ——
— - o
el L]
1=
L e ~ L7 < e
4oy Lag- 40} o«
T = - -
-
L]
o> [==]
bamd -t
[ 3
Lo
[T WL = L= e
= Lo B 4] [
0o - o=
Laged
< Ll
-— 0
o4 [}
ra
LUE T B P~ L2 = ]
-l -0 e ] — 0wt
a2 — o
(o]
o> Lol
— 5]
(2] ~>
2]
[T B e [ ——t ad mpe
[V IS = B = & § I e el O
[ I 7] ot Lo n]
L)
(== u3 -3
— - =43
Lo <>
e
w
=)
w il
phe [y
L] y W
4 33 [~
L w L)
w2 .
=5 I How 07w
- [ A O W
== Lomomoo,
w o - . 1N f=3
L A e [ e
-d mom (LI W~ I
et s £ o, Lo o
L o [y ol [ ) et
=5 e 2% £y BB 53 ea oW
L OVt O e L g DY ke
C3 ™ oL [ — [ T P o |
L2 = b [ ] [T U £ Ui e

ing to minimize costs.

heating ssaszon and will be

+
rn resources sust be ab lsast

crage #ill be u

&
-

ut supplesentals 3s required while attesgp
e voluges in s

-2]1-

: C

an
an a cost basis.

} Prap
ated February 11, 1963

-

B
, R=sponse to Inforamstion Raquest §-13,

Bispatch assumes 1) LHE and urd



32

As indicated on Table 5, in the 1985-86 design heating season, Fall
River's spot propane purchase requirements would increase to 351 MMcf if
F-4 volumes are not available. Although customarily concerned about the
risks associated with spot market purchase requirements, the Council
does not find this short~term rellance on spot propane unacceptable
given the Company's relatively limited exposure and propane's
significantly lower price than the resource - SNG-1 - it replaces,
Moreover, this spot purchase requirement could be reduced by increasing
interruptible gas purchases in the shoulder months of the Bsating season
and, if necessary, by increasing the Company's SNG-1 take.

In accordance with a contract signed by Fall River in 1982, Fall
River's Bay State LNG contract quantities increase by 525 MMcf to 788
MMcf in the 1987-88 heating geason. This contract reduces the Company's
reliancezgn spot propane purchases and Algonguin storage return
volumes. Yet, in June of 1984, Fall River signed a precedent
agreement for increased undergyround storage and ancillary transpertation
capacity from 1986-87 through 2005-200&6. 'The Council is unable on the
present record to determine how Fall River evaluated each of these
supply proposals.

If P-4 volumes become available in the 1987-88 heating season, as
proposed, these increases in firm pipeline gas will ceoincide with Fall
River's increased takes of Bay State LNG, and the Company's combined
firm and take-or-pay resources would exceed the forecasted requirements
of its firm customers. To balance resgsources and requirements the
Company would have to either reduce takes of low cost pipeline volumes -
F-1 or ¥~4 - while taking 1,000 MMcf of LNG and 150 MMcf of propane, as
required by its take-or-pay contracts, or add interruptible loads during
the heating season. (See Table 6.). As stated above, the Council has
not been presented with sufficient information to assess the Company's
supply planning process with regard to the acquisition of the F-4
supplieg. Accordingly, the Council ORDERS Fall River to provide in its
next filing a detailed plan for balancing its resources and requirements

21. Fall River's Cost of Gas Adjustment Clause filing for Octobker,
1984, indicated that the charge for SNG was $12.72/MMcf and
58.29/MMcf for propane. A report recently commissioned by the
Council confirmed that propane is likely to be available on the
spot market during peak pericds. J. Makowski Assoc., An Analysis
of the Massachusetts Propane Market, 1984, This report is cited as
general reference and does not reflect a finding of fact in thisg
particular proceeding.

22. Bee Algonquin SNG, Inc., No. 84-36, 12 DOMSC (December 20, 1984),

23. See footnote 18, supra.

24, The Council generally endorses the goal of increasing firm pipeline
supplies. However, the Company did not present to the Council the
planning process it used to minimize cost. Fall River indicated
that it could renegotiate its Bay State LNG contract to reduce
contractual volumes to better balance load. Response to
Information Request S-15.

-2
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in both the non-heating and heating season if the F-4 volumes are
approved. The Company should demonstrate that this plan provides an
adequate supply of gas at the lowest possible cost.

In last vear's decision, the Council, in its discussion on design
year, requested the Company to present a contingency plan for LNG. The
Council reimposes this Condition, herein.

Fall River clearly has sufficient resources in normal and design
vears to meet its customers’ firm requirements on a seasonal basis.
However, the Council is concerned about Fall River's failure to
demonstrate to the Counci]_the planning process used by the Company to
evaluate the F-4 service. Therefore, to ensure that future supplies
are properly evaluated in terms of both need and cost, the Council
ORDERS the Company to explain and justify in its next filing with the
Council the criteria and processes it uses to evaluate new supplies and
service contracts. Fall River's review process for evaluating supplies
should be demonstrated to be both systematic and reviewable.
Furthermore, the Company is on notice that future forecasts should
demonstrate the basis for new gas supply decisions by fully evaluating
the costs of new gas supplies and comparing these costs with
alternatives. The Council Staff is available to assist Fall River in
complying with both those CONDITIONS.

C. Peak Day

Fall River must have sufficient daily pipeline supplies,
supplemental storage and sendout facilities to meet the requirements of
its firm customers on a peak day. Table 7 illustrates the Company's
projected peak day sendout capability and requirements for each year of
the forecast.

As discussed earlier (Section IV. B}, a proposal is pending for an
increase in Fall River's firm service MDQ (3.5 MMcf). This increase in
pipeline peak day resources would be offset by the reduction in SNG-1
volumes from Algonguin. In the 1985-86 heating season Fall River's
SNG-1 takes on a peak day decrease by approximately 2 MMcf per day.
This reduction in peak day rescurces, however, does not threaten Fall

25. The Council asked Fall River to "describe the Company's decision-
making process including any cost strategy in arriving at the
additional [F-4] quantities to be purchased from Algonguin...
[including] whether the Company used gas sendout scenarios based on
existing contracts in determining the amount." (Information
Request S-24,) Fall River responded: "The Company decision making
process in arriving at the additional F-4 volumes to be purchased
from Algonquin involved cost strategy in relation to the gas
sendout scenarios over the pericd." Response to Information
Request 5-24.

26. The actual SNG volumes available from Algonguin during the heating
geason vary from week~to-week and in some instances day-by-day.
(See Table 7.)

-23-



River's ability to meet peak day requirements. Even if SNG were not
available in the 1987-88 heating season, Fall River's resources would
exceed requiremenits by over 18 percent. Further, even if the proposed
F-4 MDQ is not approved, the Company would have sufficient resources to
meet peak day requirements. Therefore, the Council finds that Fall
River's peak day resources and sendout facllities are sufficient to meet
firm peak day reguirements.

D. Cold sSnap

Fall River must have sufficient resources to meet the requirements
of firm customers in the event of a cold snap. The Council regards as
crucial a company's plans to meet a cold snap. A "cold snap" is defined
by the Council as a period of peak or near peak weather conditions.

The Council encourages gas companies to develop their own company-
specific cold gnap standard, based on the company's supply situation and
historic weather conditions. In its previous Decision, the Council
ordered Fall River:

to present a cold snap standard that it considers appropriate
(for example, a standard based on a hypothetical cold snap
similar to the one experienced in December 1980 and January
1981). The analysis should clearly indicate the roles of
propane, LNG, and trusging to meet daily sendout requirements
during the cold snap.

The Company has adopted a cold snap standard of an extended period
of peak days. Additionally, the Company has conducted a cold snap
analysgis, which included a review of the Company's propane and LNG daily
transportation capabilities.

Fall River owns three propane trucks which are able to transport
roughly 9,000 Mcf per shift from Petrolane's storage facilities in
Providence. With full storage and the Company's trailers hauling 9,000
Mcf per day, Fall River would be able to send cut propane at its maximum
capacity for twelve days. If there was no transportation service but
with full storage, Fall River would be able to sendout propane at
maximum rated capacity for three days.

Fall River also owns two ILNG transports which can haul 5,100 MMct
per day from the DOMAC storage facility in Everett. Thus, vaporing at
the maximum rate with one vaporizer, Fall River's LNG storage veolumes
drop by 5220 Mcf per day. With full storage, Fall River would be able
to vaporize at full capacity with one vaporizer for thirty days. With a
full tank and no transportation, Fall River would be able to run one
vaporizer at capacity for fifteen days. Ewven at the close of a design

27. 10 DOMSC 165, 179 (1984}.

—24-
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Table 7

-Fall River Gas Company
Peak Day Resources and Requirements

(MMcf)
RESOURCES 1984-85 1985-86 1986-87 1988-88 1988-89
Algonguin
F-1 14.6 14.6 14.6 14.6 14.6
F-4 - 1.7 3.5 3.5 3.5
Ws-1 7.1 7.1 7.1 7.1 7.1
SNG-1
STB-1 1.87 1.87 1.87 1.87 1.87
Supplementals
LNG 20.0 20,0 20.0 20.0 20.0
Propane 12.0 12.0 12.0 12.0 12.0
TOTAL
RESOURCES 55.57 57.27 59.07 59.07 59.07
REQUIREMENTS 48.7 49.1 49.2 49.2 49_2

1. B8NG-1 MDQs vary from week to week. See Table 8, infra.
2. The daily storage demand is 2.0 MMcf. The difference between the
daily storage gquantity and the firm deliverable portion is .13 MMcf

which represents fuel charges.

Source: Forecast, Table G-23
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Table 8
Fall River Gas Company's
Algonquin SNG Volumes

(MMcFf/Day}

1984~85 1985~86 1986-87

Heating Heating Heating

Seasoen Season Season
Dec. 10-31 3.0 1.0 1.0
Jan. 1-30 5.5 2.5 2.0
Jan. 31 4.5 2.5 2.0
Feb. 1-15 3.5 1.0 i.0
Feb. 16-28 2,5 0 0
Total Deliveries 302.5 108.5 93.0

Source: Algonquin SNG Rate Schedule
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heating season with a ING inventory of 37 MMcf and no transportation,
Fall River would be asble to operate one vaporizer at capacity for three
days. Therefore, the Council finds that Fall River's storage and
trangportation capacity provide the Company with sufficient resources to
meet the requirements of a cold snap throughout the forecast period.

The Council notes, however, that Fall River's celd snap standard is
the most stringent standard possible. Fall River selected "a series of
peak days for a cold snap in order to stage a scenario for what would be
the most stringent set of circumstances that could possibly occur.”
Response to Information Request S-17.

An overly stringent standard is not problematic if used solely to
demonstrate the adequacy of the Company's resources, However, an
appropriate planning standard - whether for a cold snap, peak day,
design year, or normal year - should balance the benefits of a reduced
risk of a supgéy shortfall with the costs of the additional resources
and supplies. Fall River's cold gnap standard - a series of peak days
- appears to be too stringent. The Council notes that although using a
more stringent standard than is "reasonably expected to occur" reduces
the risks of a supply shortfall, it can lead also to a redundancy in
resources and facilities which provides few additional reliability
benefits while possibly increasing system costs. The Company's response
to a Siting Council information reguest suggests that Fall River uses
this cold snap standard to determine the adequacy of the Company's
resources to meet cold snap conditions: "the circumstances cited were
used as much for the Company's information as they were to supply the
Council with an answer to their request." Response to Information
Reguest 5-17. 1In last vear's decision, the Council specifically
suggested that a different standard based on the degree days experienced
in a recent cold snap might be more appropriate. 10 DOMSC at 179. 1In
the present Supplement, Fall River has presented z cold snap standard
and described the role of supplemental supplies. Fall River, however,
has not adopted a ccld snap standard which is based on realistic weather
conditions. Therefore, the Council Orders the Company to meet with the
Council Staff to discuss development by the Company of an appropriate
standard, and to present that standard in the next Supplement.

VI. DECISION AND ORDER

The Council hereby Approves Conditionally the Third Supplement to
the Second Long-Range Forecast of Gas Requirements and Resources of the
Fall River Gas Company. The Company is requested to meet with Council
Staff within 60 days to discuss compliance with the following
conditions. In its next supplement, to be filed with the Council on
July 1, 1985, the Council hereby ORDERS Fall River to:

1. Commence data collection efforts to support the selection of
trends in base and heating factors in future forecasts.

28. This assumes that the additional gas supplies are purchased only to
ensure an adequate supply and nct to add load.

-7
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2. Commence a program to improve data and documentation for the
commercial and industrial classes,

3. Provide in its next filing the process and criteria used to
evaluate new supplies and service contracts. Additionally, the
Company shall provide in its next filing a detailed plan for
balancing its resources and requirements in both the non-heating
and heating seasons, if the F-4 volumes are approved. This plan
should state Fall River's assumption regarding the future price of
supplementals and the optimal levels of each supplemental so that
firm customers reguirements are met with an adeguate supply at the
lowest possible cost.

4, Develop an appropriate cold snap standard reflecting a
realistic cold snap weather pattern and present it in the next
Supplement. The standard should reflect the Courncil's concerns
expressed herein.

5. Present in its next Supplement, an LNG contingency plan. The
plan shall contain a statement concerning the reliability of DOMAC
deliveries and a standard for determining when replacement supplies
are needed and possible sources of those replacements.

A whi

ames G. White, Jr. 2f '

APPROVED UNANIMOUSLY by the Energy Facilities Siting Council on
March 14, 1985, by those members and desigpees—mresent and voting:
Chairpersor Sharon M. Pollard (Secretapy” of Energdy Resources); Joellen
D'Estl {for Evelyn Murphy, Secretary/of Economi¢/ and Manpowgr Affairs);
Joseph Joyce (Public Labor Member); ix (Public )
Robert Gillette (Public Environmental ™

\$ \ag S

ate

> % ‘
Sharon Mt Pol¥ard
Chairperkon
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

In the Matter of the Petition
of Cambridge Electric¢ Light,
Canal Electric, and Common-—
wealth Electric Companies for
Approval of the Combined First
and Second Supplements to the
Second Long-Range Forecast

of Electric Power Needs and
Requirements '

EFSC No. 84-4

Tt et et et et et e e e e

FINAL DECISION

James G. White, Jr.
Hearing Officer

On the Decision:

George H. Aronson



The Energy Facilities Siting Council ("Siting Council")} hereby
APPROVES, in part, and REJECTS, in part, subject to Conditions, the
Petition of Cambridge Electric Light, Canal Electric, and Commenwealth
Electric Companies for Approval of the Combined First and Second
Supplements to the Second Long-Range Forecast of Electric Power Needs
and Requirements {("the Forecast"). As discussed herein, the Siting
Council APPROVES unconditionally the demand portion of the Forescast, and
REJECTS and imposes four CONDITIONS on the supply portiom.

I. INTRODUCTION AND HISTORY OF THE PROCEEDINGS

A. Description of the Companies

The Cambridge Electric Light Company ("Cambridge"), the Canal
Electric Company ("Canal"} and the Commonwealth Electric Company
("Commonwealth™) are subsidiaries of the Commonwealth Energy System
("COM/Electric", or "the System").

Cambridge produces, sells and distributes electricity to
approximately 40,000 retail customers in the City of Cambridge, and
sells power for resale to the town of Belmont. In addition, Cambridge
sells steam from its electric generating plants to an affiliated
company, COM/Energy Steam Company. Cambridge had retail sales in 1983
of approximately 902,300 megawatt-hours ("MWH"), with a summer peak
demand (excluding Belmont) of 189 megawatts ("MW") (Forecast at I.1.1
and I.2.3).

Commenwealth produces, sells and distributes electricity to
approximately 233,000 retail customers in forty communities in Southern
Massachusetts, including the greater Plymouth and New Bedford areas,
Cape Cod, and Martha's Vineyard. Year-round population is approximately
475,000, with summer totals being considerably higher. In 1983,
Commonwealth had retall sales of 2,426,354 MWH, with a winter peak
demand of 491 MW (Forecast at I.1l.2).

Together, the two companies had retail sales in 1983 of 3,329,000
MWH and a coincident winter peak load (excluding Belmont) of 632 MW,
Commonwealth's load comprised 73 percent of the System's retail sales
and approximately 74 percent of the coincident winter peak demand in
1983 (Forecast at I1.2.36-37 and I.5.11-13}).

Canal generates electricity at two facilities located on the Cape
Ced Canal in Sandwich, Massachusetts. Canal Unit No. 1, rated at 568
MW, is an oil-burning base-loaded unit; Canal Unit No. 2, rated at 584
MW, is an oil-burning cyecling unit. Canal sells the output of Unit No.
1 to five utilities, including Cambridge and Commonwealth. Ownership of
Unit No. 2 is evenly divided between Canal and Montaup Electric Company,
an unaffiliated company. Canal's other major assets are the System's
entitlements in Seabrook Units 1 and 2, amounting to 81 MW or 3.52
percent of each unit. Canal has no retail sales (Forecast at I.1.1).

Each of the retail companies produces its own demand forecast,
which is filed with the 8iting Council along with a joint forecast of
total energy demand and coincident peak demand. Supply information,
filed with the Siting Council by all three companies, is reviewed for

the COM/Electric System as a whole, consistent with the System's
treatment by the New England Power Pecol.

. T



41

The System does not propose to construct any new facilities in the
ingtant filing.

B. History of the Proceedings

The System filed its Forecast on May 1, 1984, The System provided
notice of this proceeding to the public by publication and posting in
accordance with the directions of the Hearing Officer. The Siting
Council received no intervention petitions. Thus, formal hearings were
not held, Instead, the record in this case was compiled through a
written discovery process. The System submitted responses to
Information Requests prepared by the Siting Council Staff. Technical
Sessions were held to clarify the scope of the discovery process.

The record in this case consists of the original Forecast filing,
the System's written answers to staff Information Requests, and
associlated written correspondence. The Tentative Decision was prepared
based on the information in the record, the applicable Siting Council
statutes and regulations, and precedents in previcus Final Decisions.

In addition, the Siting Council has advised counsel for COM/Electric
that notice has been taken of the April 4, 1985, decision by the
Massachusetts Department of Public Utilities in the "generic" Seabrock 1
proceeding, DPU No. 84-152. '
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IT. REVIEW OF THE DEMAND FORECAST

A. Scope of Review

As part of its statutory mandate ™...to provide a necessary energy
supply for the Commonwealth with a minimum impact on the environment at
the lowest possible cost" (Mass. Gen. Laws Ann. ch, 164, sec. 69H), the Siting
Council determines whether "projections of the demand for electric power
... are based on substantially accurate historical information and
reasconable statistical projection methods" (Mass. Gen., Laws Ann. ch.
164, sec. 69J). The Siting Council applies three standards of review:
the reviewability of the forecast (whether the results can be evaluated
and duplicated by another person, given the same level of technical
resources and expertise); its appropriateness (whether it is technically
suitable to the size and nature of the utility's system); and its
reliability (whether it instills confidence that its data, assumptions
and judgements produce a forecast of what is most likely to occur). In
Re Northeast Utilities, 11 DOMSC 1, 4 (1984); In Re Boston Edison, 10
DOMSC 203, 209 (1984).

The Siting Council finds that the System's demand forecasts are
reviewable. The System is to be commended for its complete
documentation of the methodologies of both the Cambridge and
Commonwealth demand forecasts, and its cooperation during the discovery
process. Such documentation allows the Siting Council to conduct its
review in depth, thereby allowing the review process to serve as a
vehicle for forecast refinement and improvement. 1Indeed, the System has
set a standard of reviewability that other electric companies in the
Commonweaalth would do well to emulate.

The Siting Council analyzed the appropriateness and reliability of
the System's demand forecast extensively in its previous Decision on the
System, In Re COM/Electric, 9 DOMSC 222 (1983)., 1In that Decision, the
Siting Council approved Cambridge's demand forecast without Conditions,
though the text of the Decision contained numerous recommendations for
future refinements and changes in the methodology. The Siting Council
approved Commonwealth's demand forecast subject to four Conditions, as
listed below, 9 DOMSC at 264:

1. That the Companies conduct a sensitivity analysis of the
Commonwealth model, and submit the results of this analysis
with their next filing.

2, That the Companies perform an in-depth literature search on
residential appliance connected loads and use profiles, and
demonstrate the applicability of the NEPOOL data for the
Commonwealth service area in light of the research, or address
appropriate changes in the regidential data base with their
next f£filing.

3. That the Companies perform an in-depth literature search on

commercial kilowatthour-use-per—-emplovee estimates, by end
use, and demonstrate the applicability of the NEPOOL data for

—4-
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the Commonwealth service area in light of the research or
address appropriate chandges in the commercial data base with
their next filing.

4, That the Companies perform an aggregate price elasticity
study, by customer class, for the Commonwealth service area.
The study should include electricity prices, prices of
substitute fuels, and income at a minimum. The Companies
should attempt to demonstrate the applicability, or lack
thereof, of the NEPOOL elasticities in light of this study,
and submit these results with their next filing.

The text of the Siting Council's previous Decision also contained
numerous recommendationg for future refinements and changes in
Commonwealth's methodology.

The current review evaluates the appropriateness and reliability of
the current demand forecast methodologies as modified by the responses
to the foregoing Conditions, by the responses to suggestions in the text
of the previous becision, and by methodological refinements initiated by
Commonwealth and Cambridge. This Decision presents the results of the
two forecasts, then reviews the forecast methodologies of the two
companies separately.

B. Forecast Results

Table 1 summarizes the results of the Commonwealth and Cambridge
demand forecasts for 1984-93 as presented in the initial forecast
filing.

Cambridge projects that its retail sales will increase at an annual
compound rate of 1.63 percent per vear over the forecast pericd. Sales
to the commercial sector (including municipal sales and street lighting)
comprise approximately 73 percent of its total sales, Cambridge
projects that commercial sales will grow at an annual compound rate of
1.81 percent, faster than any other sector. Sales to the industrial
sector, which comprise approximately 15.3 percent of total sales, are
projected to grow at 1.74 percent per year, and sales to the residential
sector, which comprise approximately 12 percent of total sales, are
projected to grow at only 0.34 percent per year. Cambridge projects
that it will continue to experience its peak load in the summer. Summer
peak load is projected to grow at 1.56 percent annually; winter peak
load, at 1.03 percent annually.

Commonwealth projects that its retail sales will grow at a compound
rate of 2.54 percent per year over the forecast periocd. Sales to
regidential customers comprise approximately 49 percent of
Commonwealth's total sales; sales to commercial customers, approximately
37 ypercent; and sales to industrial customers, approximately 14 percent.
Commonwealth projects that industrial sales will grow at 3.03 percent
per year, faster than any other sector. Both residential sales and
commercial sales are projected to grow at approximately 2.5 percent pex



yvear,

Commonwealth projects that it will continue to experience its

peak load in the winter, though summer peak growth (2.75 percent per
vear} is projected to be higher than winter peak growth (2.55 percent

per year}.

For the
projected to
projected to

System as a whole (excluding sales to Belmont), sales are
grow at 2.3 percent annhually, the System's summer peak is
grow at 2.6 percent annually, and the System's winter peak

is projected to grow at 2.2 percent annually.

TABLE 1
- Demand Forecast Sumasry, 1983-93
Cosmonwealth and Casbridge Elactric Lospanies

1983 1984 1985 1984 1987 1988 1989 {990 {9 i99T
Consonwzalth Actual Forecast
Annual sales 2428.3  2476.7 2577.7 2665.2 2744.0 2B07.B 2875.4 2941.1 3000.9 I054.4 3103.8

(400 HEm o

Residential 1164.4 L208.0 1247.0 1279.0 1317.0 1355.0 {Z91.0 1428.0 1435.9 1477.0 149B.0
Cosmercial 914,83  9i9.4 967.0 10f0.1 1039.2 10562 1677.5 1094.3 11155 (132,46 114%.0
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c. Analysis of the Cambridge Demand Forecast

1. Overview of the Methodology

The nature of the Cambridge service territory poses special
challenges for the demand forecaster. As a fully developed urban area,
Cambridge has a comparatively stable residential population, and a large
commercial sector. Much of the load growth cccurs in discrete chunks,
corresponding to individual development projects. Cambridge is an
integral part of the Greater Boston area, which raises substantial
questions regarding the appropriateness of methods that model Cambridge
as a self-contained economic region. Moreover, the city is sufficiently
small, and several customers sufficiently large, that city-wide sales
are sensitive to the level of sales to individual customers. Indeed,
the four largest commercial customers in Cambridge account for almost 33
percent of total demand (45 percent of total commercial sales), and
eighteen large industrial customers account for an additional 13 percent
{85 percent of total industrial demand sales) (Forecast at I.2.9,
I.2.14, 1.2.35).

Under these circumstances, it is not surprising that Cambridge
relies heavily on surveys of the loads of individual large customers and
information on specific new development projects in producing its demand
forecast. Cambridge supplements its surveys and development information
with econometric modeling and analysis of historical data.

2. The Commercial Sector

Cambridge separates its commercial class into three components:
surveyed customer sales, step loads, and baseline sales.,

Cambridge forecasts sales toc its four largest customers by
surveying them for these customers' own internal forecasts of
electricity consumption over the upcoming ten years. To this survey
information, Cambridge adds step loads corresponding to the new
development projects listed in its Development Project Information
System ("DPIS"). The DPIS data consist of estimates of the full
electricity load of individual projects multiplied by the probability
that the project will be completed as anticipated. Finally, Cambridge
forecasts baseline sales as the product of the currently existing number
of commercial customers {excluding the four largest) and the average use
per baseline customer. Average use per customer is forecasted
econometrically as a function of the real price of electricity and time
using ten vears of time-series data. (Forecast at I1.2.8-9, 1.2.12).

The Siting Council notes that Cambridge's methods for forecasting
step loads and surveying customer sales have not changed substantially
since its previous filing. However, Cambridge has changed its
methodology for forecasting baseline commercial sales.
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In its previous forecast, Cambridge forecasted baseline commercial
sales as an econcmetric function of Massachusetts commercial sales,
weighted by a correction factor te alleviate the affects of
double-counting. The Siting Council criticized this methodology, and
found that Cambridge had not adequately supported its use of the
correction factor, 9 DOMSC at 243 (1983),

Cambridge's new method for forecasting baseline commercial sgales
alleviates several of the Siting Council's concerns. By forecasting
average use per customer for a given set of customers (instead of total
baseline sales), Cambridge avoids the double-counting problem, and,
hence, has no need for the correction factor that the Siting Council
criticized., The new specification %treats price and saturation effects
explicitly;” it avoids reliance on the NEPOOL commercial data base and
on the stability of relationships between the economies of Massachusetts
and Cambridge. Thus, the Siting Council is satisfied that Cambridge has
improved this aspect of its commercial demand forecast.

The Siting Council notes that the reliability of Cambridge's
forecast of commercial demand depends heavily on the reliability of the
internal demand forecasts provided by the four large commercial
customers that comprise 45 percent of Cambridge's commercial load.

In the previous Decision, the Siting Council asked Cambridge to
compare actual sales to individual large industrial customers with the
customers' own forecasts of sales in orxrder to evaluate the reliability
of their internally generated forecasts (9 DOMSC 222, 244 (1983); see
section II.C.3, infra). The Siting Council bhelieves it appropriate for
Cambridge to evaluate the forecasting performance of its large
commercial customers in similar fashion.

Indeed, Cambridge has already begun to examine the performance
record of these customers. Cambridge states that

..+« 3 vears of data is not sufficient to conduct a performance
evaluation. However, preliminary analysis does indicate a
possible under forecasting trend that the Company is planning to
discuss with these customers. Response to Staff Information
Request D=-37.F.

The Siting Council is pleased that Cambridge has begun this performance
evaluation, and requests that Cambridge document the results of its
evaluation in its next forecast.

The "YEAR" variable 1s essentially a proxy for the increasing
saturation of electrical equipment into existing floor space.
Response to Staff Information Request D-37.B.
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Regarding the reliability of the DPIS data, the System states that
it

... has attempted to evaluate the accuracy of load information, but
difficulties have arisen.... As time and priorities permit, future
attempts will be made... . Response to Staff Information Request
b-37.G.

The Siting Council recognizes the difficulty of forecasting the
outcomes of individual development projects. Still, the Siting Council
notes that the DPIS data show load growth of 88,455 MWH by 1993, which
is 75 percent of Cambridge's forecasted growth of 117,900 MWH in
commercial demand over the forecast period (Forecast at I.2.13 and
I.2.34). The Siting Council believes that assessment of the reliability
of the DPIS data base is critical for the assessment of the reliability
of Cambridge's commercial demand forecast, To this end, the Siting
Council requests that Cambridge begin to compare the actual demand from
new commercial developments to the demand forecasted by DPIS. The
Siting Council further expects Cambridge to document its performance
evaluation of the DPIS forecast in its next forecast in a manner similar
to its evaluation of large customer forecasts.

3. The Industrial Sector

Cambridge's methodology for forecasting industrial sales in the
instant filing is substantially identical to that of its previous
filing. Cambridge received forecasts of consumption (assumed to account
for estimated self-generation) over the forecast period from nineteen
large customers accounting for 85 percent of industrial class sales.
Historic sales to these large customers were regressed against total
industrial sales to determine a relationship. Cambridge used this
relationship to forecast baseline industrial sales from the survey data,
then added expected loads for several industrial step load additions
from the DPIS data base to produce the full industrial forecast
(Forecast at I.2.9; Response to Staff Information Request D-38.D).

The Siting Council notes that the reliability of the methodology
described above depends on three factors: the stability of the
relationship between the total sales of surveyed customers and the total
sales of all existing customers; the reliability of the load forecasts
provided by the large industrial customers; and the reliability of the
DPIS data on load additions.

During the course of this proceeding, Cambridge reported its intent
to revise its methodology for forecasting total sales to existing
industrial customers. Instead of using the historical relationship
between surveved and class-wide sales, Cambridge states that it now
forecasts sales to unsurveyed existing customers based on the historic
rate of decline of sales to these customers (Response to Staff
Information Request D-38.B).

The Siting Council is pleased with this revision. The number of
customers that have responded to Cambridge's load survey has varied over
the last few forecasts, as has the ratio of surveyed
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customer sales to class-wide sales (Forecast at I.2.7 and I.2.9). The
method aveoids reliance on a ratio that may change unpredictably over
time; it also avoids reliance on the accuracy of forecasts from surveyed
customers to forecast consumption by unsurveyed customers. The Siting
Council requests Cambridge to document the equation that it uses to
forecast sales to unsurveyed customers in its next forecast.

Of more concern is the reliability of the forecasts of their own
future consumption that the large customers provide to Cambridge in
response to the survey. At the Siting Council's request, Cambridge
provided in its initial filing a performance evaluation of the responses
to its 1982 survey of large industrial customer loads. Specifically,
Cambridge provided data for 1982 and 1983 on actual sales in MWH, the
customer's own forecast of sales in MWH, and the variance between the
two for the fifteen customers that responded to its 1982 industrial
demand survey (Forecast at I.2.7).

The results of the performance evaluation lend some cause for
concern., True, actual sales differed from forecast sales by only 2.1
percent in 1982, and 1.8 percent in 1983, but several custgmers differed
by as much as 10 percent, and one customer, by 300 percent” (Id.).
Generally, the Siting Councll agrees with Cambridge's statement that it
does not vet have sufficient data to conduct a valid performance
evaluation (Response to Staff Information Request D-37F).

Therefore, Siting Council encourages Cambridge to continue to
monitor the forecasting performance of its surveyed customers and to
jdentify and correct for significant errors by individual large
customers as appropriate. The Siting Council expects Cambridge to
continue to report the results of its evaluations in future forecasts.
Further, the Siting Council encourages Cambridge to monitor the amount
of self-generation by its large industrial customers, and to account for
it in future forecasts.

Regarding the reliability of the DPIS data, Cambridge makes the
same statement about industrial load additions as it did for commercial
load additions; namely, that it has attempted to evaluate the accuracy
of the information, but difficulties have arisen {Responsgse to Staff
Information Request D-38C).

The Siting Council notes that Cambridge's forecast of 4875 MWH of
large industrial step loads comprises approximately 38 percent of total
industrial load growth over the forecast period, but only 3.3 percent of
total growth in demand (Forecast, at I.2.34; Response to Staff
Information Request D-8). For growth of this magnitude, the Siting
Council believes that the DPIS data should be evaluated by comparing
actual demand to forecasted demand in the same way that Cambridge

The Siting Council notes that the reported error statistics are
mean erxors, not mean square errors. Thus, large errors by
individual customers in different directions cancel each other.
Cambridge may want to consider reporting mean square errors in
future forecasts.

-10=-



monitors the load forecasts of its large industrial customers. The
Siting Council expects Cambridge to document its performance evaluation
of the DPIS data in its next filing.

4, The Residential Sector

Cambridge has changed significantly its methcdology for forecasting
residential sales. Instead of holding class-wide usage constant over
the forecast period, Cambridge forecasts residential sales as the
product of the number of customers and the average use per customer,
Average use per customer and the number of customers are forecasted
separately for heating customers and non-heating customers. Cambridge
forecasts the number of customers as the existing number of customers
corrected for known customer additions and master meter conversions.
Average use per customer is forecasted using econometrics. For the
residential heating class, average use is a function of electricity
price and the number of degree days; for the residential non-heating
class, average use ig a function of electricity price and the average
use lagged one year.

The Siting Council notes that Cambridge has improved the conceptual
basis for its forecast in two ways: by separating heating customers
from non-heating customers; and by separating the number of customers
from average use per customer. The econcmetric specifications performegd
well, despite the lack of data on residential electric heating demand.

The Siting Council's confidence in the predictive power of these
equations is somewhat reduced by the lack of data on residential heating
demand, and by the fact that lagged average use explains 93 percent of
the variation in the non-heating regression (Response to Staff
Informtion Request D-36.C.3).

Nevertheless, because of the comparatively small size of the
residential sector (about 10 percent of total energy output requirements
by 1993), the stability in the rate of historical sales (see 9 DOMSC at
240 {(1983); Forecast at I1.4.32}, and the small amount of residential
load growth (2,300 MWH by 1993, compared to 117,900 MWH for the
commercial sector), the Siting Council finds that the present
methodology is appropriate to the size and nature of Cambridge's
residential sector. The Siting Council encourages Cambridge to continue
to test alternative specifications for its econometric equations as
further data become available.

The Siting Council's previous Decision urged Cambridge to perform a
residential appliance saturation survey, 9 DOMSC at 241 (1983).

Cambridge did not separate heating customers from non-heating
customers in its records until 1976. BStill, both the heating and
non~heating regression equations explained over 95 percent of the
variation in the dependent variable, and all coefficients were
statistically significant, Forecast at I.2.10-11; Response to Staff
Information Request D-36,.C.2.

C-11-



50

Cambridge states that such a survey "...is not cost justified due to the
small overall contribution that Cambridge's residential class makes to
system peak demand" (Response to Staff Information Request D-36.G).
Cambridge supports its position with results from its load management
simulation program (See section III B.3, infra). The results show that
residential customers will comprise only 11.9 percent (24,2 MW out of
203.4 MW) of Cambridge's summer peak by 1993 (Response to Staff
Information Request LM-3).

The Siting Council acknowledges that Cambridge's residential sales
comprise a relatively small part of its total sales and that appliance
saturation data are not required to forecast residential sales. Still,
appliznce saturation data might be useful to estimate the costs and
benefits of such load management programs as controlled water-heaters
and appliance efficiency rebates. The Siting Council encourages
Cambridge to monitor in full the benefits and costs of an appliance
saturation survey as it develops its load management plans (See section
IIT.B.3, infra).

5. Belmont Municipal Light Department

In this filing, Cambridge has incorporated the forecast of sales to
Belmont Municipal Light Department {("Belmont") as developed by the
Massachusetts Municipal Wholesale Electric Company ("MMWEC") and
analyzed by the Siting Council in its statutory reviews of MMWEC's
forecast. This replaces Cambridge's previous practice of basing its
forecast of saleg to Belmont on growth rates provided by Belmont. The
Siting Council is pleased with this change, which was recommended in the
previous Decision, 9 DOMSC at 245 (1983).

6. Summary

Generally, the Siting Council commends Cambridge for continuing to
improve its demand forecasting methodology. The Siting Council is
pleased with the new methods for forecasting bageline commercial sales,
residential heating sales, and residential non-heating sales, as well as
the proposed revisions in the method for forecasting sales to existing
industrial customers. The Siting Council is pleased with Cambridge's
responsiveness to Siting Council suggestions and recommendations,

The Siting Council urges Cambridge to continue to upgrade its
forecasting capabilities. Areas that deserve continued effort include:
performance evaluations of forecasts provided by individual large
commercial and industrial customers and by DPIS; alternative
specifications for certain regression equations; and utilization of new
data for both demand forecasting and demand management as the data
become avajilable,

The Siting Council hereby APPROVES the forecast methodology of
Cambridge without Conditions.

—_12=
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D. Analysis of the Commonwealth Demand Forecast

1. Overview of the Methodology

Commonwealth has changed its forecast methodology substantially in
each of its two previous filings with the Siting Council.

In its Third Annual Supplement to the First Long-Range Forecast,
filed in 1979, Commonwealth relied heavily on the survey-interview
technique, The Siting Council rejected this forecast methodology in its
1981 Decision, stating that it "...1is based on seriously deficient
statistical projection methods... is inherently subjective and
burdensome tc review, and inappropriate to the nature and size of the
Companies' service area and the rigor rxequired to develop a long=-range
electric demand forecast" In Re COM/Electric, 6 DOMSC 1, 7 (1981).

In its Second Long-Range Forecast, filed in 1982, Commonwealth
replaced its survey-based forecast with a complex disaggregated end-use
forecaiting model adapted to its service territory from the NEPOOL
model. The new model consisted of an economic/demographic module
{wvhich produced forecasts of population, number of households, and
employment by sector) and a power module (which produced forecasts of
electricity demand for specific end-uses within the residential,
commercial, industrial and miscellaneous sectors based on the outputs of
the economic/demographic model).

The Siting Council accepted this forecasting model in its 1983
Decision, finding that it was "...appropriate, in line with the
methodologies of similarly sized companies, and that it should
ultimately provide the Companies with the support their supply planning
effort needs," In Re COM/Electric, 9 DOMSC at 255 (1983). However, the
Siting Council was concerned with the lack of service-territory specific
data for the model, with the applicability of the model's demographic
and employment modules, and with the predictive power of a model that
had been calibrated to fit historical experience, 9 DOMSC at 262-263,
Thus, the Siting Council attached four Conditicns to its approval (See
section ITI.A,, supra}.

In its current Forecast, Commonwezalth continues to forecast demand
with a disaggregated end-use model that consists of an
economic/demographic module and a power module. However, Commonwealth
has reduced its reliance on the NEPOOL model for data and model
structure, In particular, Commonwealth has commissioned Data Resources,
Incorporated ("DRI"), to provide demographic and economic forecasts for
its service territory; has completely revised its methodology for

4 The "NEPOOL model" was developed in 1976-77 by NEPOOL (the New

England Power Pool, which is a consortium of almost all of New
England's electric utilities) and Batelle Columbus Laboratories
to produce long-term peak load and energy forecasts for New
England. See "The NEPOOL Load Forecasting Model; An End-use
Simmlation Model for Long-Range Forecasting of New England's
Electric Energy and Peak Demand," Load Forecasting Task Force of
the NEPOOL Planning Committee, October 1981.
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forecasting industrial demand, in conjunctien with DRI; has cbtained new
data on average use per residential appliance and average use per
commercial employee by sector; and has performed studies to obtain
service-territory-specific data on price elasticities and the saturation
of electric heat and air-conditioning into commercial floor space.

The Siting Council is pleased that Commonwealth is continuing to
make major investments in upgrading and refining its demand model. In
the sections that follow, the Siting Council reviews the demographic,
economic, residential, commercial and industrial sectors of the model,
along with the new ectimates of price elasticities and Commonwealth's
preliminary attempts to perform a sensitivity analysis of the model,
The review focuses on changes in the methodology since the previous
review and on Commonwealth's responses to Conditions imposed in the
previous Siting Council Decision.

2. The Demographic Forecast

Commonwealth's forecast of the number of households in its service
territory, provided by DRI, is almost completely new. Though
Commonwealth continues to forecast population by adjusting population in
the previous vear for births, deaths and migration, it has changed its
methodology for forecasting each of these adjustments.

Previously, Commonwealth had forecasted birth rates by trendirg the
actual service-territory rate for 1979 to approach state-wide rates by
the year 2000, and had forecasted death rates by trending the actual
rate for 1979 with national trends, 9 DOMSC at 292-3 (1983}. 1In this
forecast, DRI projects birth and death rates on the basis of econometric
relationships between historic rates in the service area and in the
nation (Forecast at I1.4.35, and Appendix A at 12-13}.

Previously, Commonwealth had forecasted net migration rates as an
econometric function of the difference between national and
service-territory unemployment rates, using parameters estimated by
NEPOOL, and adjusted for net commuting, migration rates for the elderly
population, and immigration, 9 DOMSC at 293-6 (1983). In this forecast,
DRI uses pooled time-series and cross-sectional data from Bristol,
Plymouth, Barnstable and Dukes counties to estimate the historical
relationship between migration and the differences between total
service-territory emp%oyment and both state-wide and national employment
(Forecast at I.4.35).

Finally, Commonwealth had previously forecasted the number of
households by applving age— and sex-specific household formation rates
from 1970 Census data to individual population cohorts, 9 DOMSC at 296
{1983). 1In this forecast, Commonwealth uses newly available
service-territory data from the 1980 Census to forecast household
formation rates, with modifications through time to capture national
trends (Forecast at I.4.35; Response to Staff Information Request D-24).

The migration equation also includes a lag term. Forecast Appendix
A at 24.
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The Siting Council is pleased with each of these refinements. The
Siting Council believes that forecasts based on statistically sound and
theoretically plausible historical relationships, and using
service~territory data, are more reliable than forecasts trended from
one service-territory specific data point or based on data outside the
service territory that is adjusted judgementally.

In particular, the migration equation implicitly accounts for
persistent effects unrelated to employment differentials without
discrete judgemental adjustments. Household formation rates are no
longer sex-specific, but incorporate recent data and use reasonable
trends for forecasting. Moreover, the results of DRI's population
forecast were benchmarked to recent population data available thrcugh
the Bureau of the Census, and to Commonwealth's 1982 demographic
forecast (Response to Staff Information Request D-24).

The Siting Council recognizes that demographic forecasting is a
difficult task. Nevertheless, Commonwealth (and DRI) have demonstrated
that their demographic forecast is the output of a reasonable process
that utilizes recent data and reasonable statistical methods. The
Siting Council approves the current methodology and encourages
Commonwealth to maintain this high level of effort in future forecasts.

3. The Employment Forecasts

Commonwealth's forecast of employment by sector, like its
demographic forecast, was provided by DRI and is almost completely new.

To forecast manufacturing employment by two-digit Standard
Industrial Classification {("SIC"} code division, DRI weights historical
employment in Commonwealth's sexvice territory for each SIC code by the
ratio of service-territory employment to state-wide employment for that
SIC code in 1981, then constructs an employment index equal to the sum
of the weighted employment values. DRI estimates an econometric
relationship between total service-territory employment and this
employment index using data from the Massachusetts Division of
Erployment Security ("DES"). DRI then uses this relationship in
conjunction with outputs from DRI's Massachusetts employment model to
forecast total service-territory employment over the forecast period.
Finally, DRI allocates its forecast of total service-territory
employment among individual SIC codes (Forecast section I.4, Appendix A
at 8-10, 24-5 and 33).

Previously, Commonwealth had forecasted manufacturing employment by
two-digit SIC code with a variety of different methods for different SIC
codes, including relationships of service-territory employment to
state-wide employment within the SIC code, time trends, and conmpany
judgement, 9 DOMSC at 299-303 (1983).

The Siting Council is pleased with Commonwealth's improvements.
The Siting Council believes that the new methodology is a statistically
sound one that avoids the hazards of relying wholly on subjective input
to forecast manufacturing employment by SIC code.
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DRT's forecast of non-manufacturing employment by sector relies
heavily on DRI's forecasts of service-territory, statewide and natignal
employment and personal income. In four non-manufacturing sectors, DRI
specifies that service~territory employment depends on both the level of
internal economic activity (represented by the service area's share of
the state's personal income and the state's share of national employment
in the sector) and the influence of tourism (represented by national
personal income). DRI specifies employment in the government sector as
a function of statewide personal income; construction employment as a
function of the level and rate of change of the service-territory's
share of non-agricultural employment; and employment in the mining
sector as constant (Forecast, section I.4, Appendix A at 10-12, 25-27
and 33-41; Response to Staff Information Request D=26).

Previously, Commonwealth had forecasted non-manufacturing
enployment by sector as a function of service~territory population,
based on time trends, adoption of the Massachusetts trends predicted by
NEPOOL, and judgemen, 9 DOMSC at 303-305 (1983).

Again, the Siting Council is pleased with Commonwealth's
improvements. Considering that the four largest non-manufacturing
sectors’ account for over two-thirds of total employment in its gervice
territory, it is appropriate that Commonwealth use detailed quantitative
models to forecast employment in these sectors. The Siting Council
encourages Commonwealth to continue to examine alternative
specifications as required to improve model performance.

Finally, the Siting Council notes that Commonwealth's employment
forecasts are now closely tied to DRI's national and regional economic
models. The Siting Council encourages Commonwealth to monitor DRI's
results for consistency with its own judgements, data, and knowledge of
trends in its service territory.

4, The Residential Forecast

Commonwealth continues to forecast residential sales with an
end~use model. The model forecasts total usage for each type of
appliance as the product of average annual use-per—appliance and the
total number of appliances in its service territory. Total residential
gales is then the sum of total usage for each type of appliance.

& . ,
The four sectors are: services; wholesale and retail itrade;

finance, insurance and real estate; and transportation,
communications and public utilities. Commonwealth specifically
excludes employment at the large AT&T computer center and Otis Air
Base from its employment data, though it is not clear how
Commonwealth accounts for this in its use of personal income. See
Section III.D.8, infra.

The four largest sectors are wholesale and retail trade; services;
government; and finance, insurance and rate estate. Forecast at
T.4.32.
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Commonwealth identifies twelve major appliance type58 used in its
residential model (Forecast at T.4.44-55),

a. The number of appliances

To forecast the total number of appliances in its service
territory, Commonwealth multiplies its forecasted number of households
(disaggregated by age and type of house} by the saturation of appliances
into each type of household in each age group. Commonwealth collects
data on appliance saturation from periodic appliance saturation surveys
and analysis, and accounts for time trends in appliance ownership
through the use of survey results™ and trend data from the NEPOOL model
data base.

The Siting Council generally approved this method of forecasting
the number of appliances in its previous Decision. The Siting Council
encourages Commonwealth to continue to collect appliance saturation data
and to upgrade its methodologies for forecasting saturation trends for
individual appliances.

Though Commonwealth conducted appliance saturation surveys in 1879,
1980, and 1981, it does not state in its forecast whether it intends to
repeat these surveys in the future (Forecast at I1.4.29 and T.4.44-50).
The Siting Council repeats here its statement in its previous Decision
that saturation surveys, repeated periodically, will prove to be the
best support for a reliable forecast of appliance saturations, 9 DOMSC
at 308 (1983). These surveys are critical for verifving the
applicability of saturation trends taken from NEPCOL or extrapolated
from existing survey data. Verification is made more critical by the
important contribution of Commonwealth's residential base load to the
growth in the summer peak of the COM/Electric System (gee Table 5-3,
infra).

Indeed, Commonwealth acknowledges the need for additional surveys
by stating that "... 3 years of survey data is not sufficient to conduct
a trend analysis" (Response to Staff Information Request D-27.E).

Thus, the Siting Council expects Commonwealth to document in its
next forecast its intentions for repeating its appliance saturation
surveys,

The twelve major appliance types are: electric range, micrcwave
oven, refrigerator, freezer, dishwasher, clothes washer, dryer,
water heater, television, air conditioner, space heating and
lighting. Forecast at I.4.44. Commonwealth also forecasts usage
for fossil heating auxiliaries and second homes. Forecast, at
I.4.50 and T.4.55.

Commonwealth hired Consulting Statisticians, Inc., to conduct a
multidimensioned contingency table analysis of the data in its
appliance saturation surveys. This analysis was used to improve
Commonwealth's forecasts of individual saturation rates. Forecast
at T.4.29.
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Commonwealth forecasts separately the penetration rate of electric
space heating. First, Commonwealth defines a cost wvariable that
represents the net difference in annual amortized ownership and
operating cost between electric and oil heating systems. Next,
Commonwealth estimates an econometric relationship between historical
penetration rates in its service territory and the cost variable. Last,
Commonwealth uses this econometric relationship, in conjunction with a
forecast of the cost variable, to forecast the penetration rate
(Forecast at I.4.48; Responses to Staff Information Requests D-14, D-15
and D-27).

The Siting Council notes that the regression performed well.
Moreover, the Siting Council is pleased that Commonwealth has
experimented with alternative gpecifications of the econometric
relationship (Id.). The Siting Council is satisfied that the current
forecast of penetration rates 1s the cutput of an acceptable process,
and therefore is itself acceptable,

Still, the Siting Council must acknowledge the potential for
structural changes in the new home heating market which might affect the
penetration rate of electriec heating in the future. The Siting Council
has seen evidence in another proceeding of the increased availability of
natural gas on Cape Cod (See In Re Colonial Gas, 11 DOMSC 111 at 121,
131). Moreover, Commonwealth's econometric relationship is based on
only seven years of data, which does not instill confidence in its
long-term applicability.

Therefore, the Siting Council requests Commonwezlth to monitor
developments in the residential space heating market, and to report
significant impacts on the penetration rate of electric space heating in
its next forecast.

b. Average use per appliance

Commonwealth's previous methodology for forecasting average
use-per-appliance (forecasted as the product of total connected load and
the fraction of connected load operating) was the subject of Condition 2
to the Siting Council's previous Decision.

Specifically, the S8iting Council ordered Commonwealth to review the
availability of data on residential appliance connected loads and use
profiles, to demonstrate the applicability of data from the NEPOOL model
to Commonwealth's service territory, and to address appropriate changes
in the residential data base. In its Decision, the Siting Council
criticized Commonwealth's usage of data that were outdated, collected
outside of New England, and based on sets of households with demographic
characteristics that vary markedly from those in Commonwealth's service
territory, 9 DOMSC at 264, 309-317 (1983).
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Commonwealth responded to Condition 2 by changing both its method
of calculating average use per appliance and its sources of data.
Specifically, Commonwealth no longer uses data on total connected load
to caleulate average use-per-appliance. Instead, Commonwealth uses data
that it has collected on annual average use-per-appliance, modified to
reflect responses to price increases and changes in appliance efficiency
that have occurred since 1970 (Forecast at I.4.1i2-14),

Table 2 shows the data on annual average appliance usage that
Commonwealth uses in its forecast. 1In addition, the table lists the
sources of those data and the number of alternative data sources that
Commonwealth states it examined for each appliance, as well as the range
of appliance usage estimates taken from those sources, Note the wide
range of appliance usage estimates in the published literature.

The Siting Council commends Commonwealth for its efforts in
examining a significant sample of data sources, and for its efforts to
replace old data from a variety of geographic sources with more recent
data from the northeast region. This represents a credible attempt by
the Company to optimize its use of available data.

Moreover, the Siting Council is pleased with Commonwealth's
decision to use average annual usage data instead of connected load
data. This decision results in a better match between model structure
and data availability. It avoids the need for "level adijustments™ and
calibration of the NEPOOL model data, which the Siting Council has
criticized in previous Decisions (See In Re MMWEC, 11 DOMSC 237, 257-59
(1984); In Re EUA, 11 DOMSC 61, 76-79 (1984)).

Therefore, the Siting Council is satisfied that Commonwealth has
complied with the thrust of Condition 2 to its previous Decision.

Nevertheless, the Siting Council remains concerned with the
reliability of the available appliance usage data. For several
end-uses {e.g., lighting), Commonwealth continues to rely on old data
that are adjusted for application in the forecast. The Siting Council's
concerns are heightened by the uncertain future of federally mandated
appliance efficiency standards (Forecast at I.4.51), conflicting
evidence on the response of appliance usage to price decreases (see
section II.D.7, infra), the lack of evidence regarding relationships
between appliance usage rates and income, and the potential for the
introduction of new appliances and end-uses. In light of the
significant contribution of residential appliances to the peak load of
the COM/Electric System (see Table S-3, infra), the Siting Council
encourages Commonwealth to monitor these and other effects on its
estimates of appliance usage as appropriate.

Finally, the Siting Council encourages the evaluation of alternate
strategies for obtaining appliance usage data, including sub-metering
studies, conditional demand studies, and end-use allocation studies. In
future forecasts, the Siting Council expects Commonwealth to supply the
sources of its appliance usage data; to state the year in which the
data measurements were originally taken, along with the vear to which
the data are adjusted for application in the forecast; to identify
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TABLE 2
Sources of Annual Appliance Usage Data

Average Use Number of Range of Values

Appliance (KWH/vear) Source™ Sources {KHH/year)
Space heating 7588 Comm. 15 2558 - 14153
Off-peak water 3710

heating MRI-US 20 2628 - 5400
Water heating 3440
Refrigerator

(frost-free) 1874 MRI-NE 20 297 - 2250
Central A/C 1800 EEI/NEPOOL 11 798 - 3800
Freezer

(frost~free) 1626 MRI-NE 11 1280 - 1985
Refrigerator

{standard) 1249 MRI-NE 19 232 - 1500
Clothes dryer 1124 MRI-NE 25 714 - 1363
Freezer

{standard) 1063 MRI-NE 13 323 - 1560
Range 821 MRI-NE 20 b 492 -~ 2587
Lighting 534 NEPOOL N.A.
Room A/C 516 EET 14 140 - 2000
TV - color 320 EEI 16 b 320 ~ 1205
Misc. use 312 Comm. N.A.
Microwave oven 120 EET 9 80 - 300
Fossil heat b

auxiliaries 153 NEPOOL N.A,
Dishwasher 149 MRI-US 18 149 - 886
™V - B/W 100 EEI 16 100 - 652
Clothes washer 77 MRI~-NE 15 65 - 108

Sources: Forecast at I.4.12-14; Response to Information Request

D-28.C,
Notes: a Sources are referenced as follows:
Comm. Derived from Commonwealth's sales or load research

data.

MRI EPRI paper EA-682, Patterns of Energy Use by
Electrical Appliances, prepared by the Midwest
Research Institute using data ccllected in 1977.
"US" signifies data for the nation as a whole.

"NE" signifies data for the northeast region.

FEI Edison Electric Institute, EEI Pub. #75-61 Rev.,
used to obtain data for the model in 1982.
"EEI/NEPCOL" data used average wattage ratings from
NEPOOL model data.

Commonwealth calculates miscellaneocus use as a residual for
the model initialization year, then allows it to respond to
price changes. Lighting usage is takern from the NEPOOQL
model (from a report dated 1961-62) and adjusted for
Commonwealth's house size and househeld size for 1980.
Fossil heat auxiliary use is NEPOOL data for New England.
Forecast, at I.4.14; Response to Staff Information Reguest
D-28.C.
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alternative sources of data that were considered by Commonwealth; and
to state why Commonwealth believes that the data it used in the forecast
are superior to the alternatives.

5. The Commercial Forecast

Commonwealth continues to forecast commercial sales with an
end-use model., The model forecasts aEBual energy consumption for three
end-uses and seven commercial sectors as the product of the number of
enployees in the sector and the average annual use-per-employee for each
end-use, Total commercial demand is then the sum of total annual energy
consumption for all end-uses and sectors (Forecast at I1.4.56-59). See
section II.D.3, supra, for an analysis of the forecast of commercial
enployment by sector.

Commonwealth's previous methodcology for forecasting average annual
use-per employee (based on NEPOOL's data and model structure) was the
subject of Condition 3 to the Siting Council's previous Decision.

Specifically, the Siting Council ordered Commonwealth to review the
availability of data on commercial use-per-employee, to demonstrate the
applicability of NEPOOL's data and methods to Commonwealth's service
territory, and to address appropriate changes in the commercial data
base. In its Decision, the Siting Council criticized: Commonwealth's
use of NEPOOL data on base load usage in the retail sector to estimate
base load usage in the other commercial categories; Commonwealth's
"level adjustments" to improve the fit between the model's results and
actual historical data; and Commonwealth's treatment of end-use
saturations in the commercial models, 9 DOMSC at 318-325 (1983).

Commonwealth responded to Condition 3 by changing both its sources
of data and its methods of calculating use-per-employvee for each of the
three commercial end-uses.

To calculate use-per-employee for the temperature-sensitive
end-uses (heating and coeling), Commonwealth uses actual data on monthly
sales by rate class and the number of degree-days ("DDs") per month %o
develop econometric relationships for temperature-sensitive use per
customer per DD. Cormmonwealth develops relationships for three sets of
rate classes and end-uses ---— winter heating use by commercial heating

10 The three end-uses are: heating use, including electric space

heating and fossil heating auxiliaries; cooling use; and base load
use, including lighting and miscellaneous use. The seven
commercial sectors are: services; wholesale trade; retail trade;
transportation, communications and public utilities; state and
local government, including military; finance, insurance and real
estate; and construction, agriculture, forestry, fishing and
mining. (Forecast at I.4.59).
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customers, winter heating use by commerciallgon—heating customers, and
summeyr cooling use by commercial customers.

Next, Commonwealth calculates total commercial (excluding
municipal) temperature-sensitive load from these estimates of
use per customer per DD, actual data on the number of customers by rate
class, and actual DD data.

Then, Commonwealth allocates this estimate of total commercial
temperature-sensitive load te the six non-governmental commercial
sectors. At the same time, Commonwealth splits heating loads into two
parts for each sector: electric space heating and fossil heating
auxiliaries. The allocations use service-territory specific
saturations, prices and employment data, as well as data derived from a
run of the Commonwealth Model that uses NEPOOL's data on
use per customer per DD.

Finally, for each sector and end-use, Commonwealth divides the
temperature-sensitive load by the normal number of DD and the actual
number of employees in heated or cooled space, thereby producing the
estimates of use per employee per DD by end-use by sector. Commonwealth
assumes that these values react to price changes over the forecast
period via the model's price elasticity logic (see section II.D.7,
infra) {(Forecast at I.4.15-18, and I.4.56-60; Responses to Staff
Information Requests D-18, D-1%, D-20, D-21 and D-29).

The Siting Council is generally pleased with Commonwealth's new
methodology, and considers it a significant improvement over the
previous practice of relving on NEPOOL's regressions and data. Further,
the new methed apparently avoids the need for "level adjustments" of
data derived from NEPCOL's data base ---- a practice that the Siting
Council criticized strongly in the previous Decision, 9 DOMSC at 259-260
(1983).

Still, the Siting Council is concerned with one lirk in the new
logic =---= the allocation of temperature-gensitive commercial load among
the six commercial sectors. This allocation procedure is one place
where Commonwealth could improve its documentation. It is not clear
from the Forecast how Commonwealth uses NEPOOL's incremental
temperature-sensitive locad coefficients. In light of its continuing
concern with the applicability of these data to Commonwealth's service
territory, the Siting Council hereby requests Commonwealth to document
in detail in its next forecast the procedure it uses to allocate
temperature-sensitive commercial load among its commercial sectors.

11 Commonwealth also develops an econometric relationship for heating

use by municipal non-heating customers to estimate
temperature-sensitive use per customer in the government sector.
Commonwealth calculates temperature-sensitive use in the government
sector separately from its calculations in the other commercial
sectors. Forecast at I.4.16,
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To calculate base-load use per employee by sector, Commonwealth
subtracts its estimate of temperature-sensitive sales from total sales
for each sector, then divides by the number of emplovees in that sector.
The results are shown in Table 3 for the five yvears for which sales data
are available by sector. Commonwealth assumes that the base-load use
per employee data remain constant over the forecast period (except for
responses to price changes) at either the historic average oxr the 1982
level (Forecast at I.4.60-61; Responses to Staff Information Requests
D-17 and D-29.F).

TABLE 3
Historic data on commercial sector KWH-per-employee, by sector.

Commercial Five-year §Standard
sector 1978 1979 1980 1981 1982 Average Deviation
Trans. ,Comm,

Utilities 9585 2678 10254 11871 11891 10664 1144
Services 12095 11087 9418 9156 2473 10246 1284
Fin., Ins.,

Real Estate 8094 7823 8142 7623 7016 7740 456
Retail Trade 7127 7466 7104 7288 8150 7435 446
Wholesale

Trade 4330 4758 4594 4687 5174 4709 307
Government 3909 4310 3479 3547 3527 3754 355
Cons., Agr.,

Fish. etc. 1383 1216 1229 1245 1461 1307 109

Source: Forecast at I.4.61.

The Siting Council has several concerns with Commonwealth's new
methodology. First, Commonwealth does not account for long-term changes
in base-load use per employee that may result from efficiency
improvements, technical change, or factor substitution. Also,
Commonwealth does not present sufficient data for the Siting Council to
have full confidence in their reliability for a long-term forecast.

On the other hand, the Siting Councillgotes that the data presented
in Table 3 appear to be relatively stable. This stability not only
adds support for the appropriateness of Commonwealth's methodology, but
also instills confidence in the derivation of the data om
temperature-sensitive use per employee, from which the base load data
are derived. Certainly, the new methodology is an improvement over
Commonwealth's previous reliance on NEPOOL data and the base load retail
trade survey that the Siting Council criticized strongly in its previous
Decision, © DOMSC at 318-320 (1983).

12 Factor substition might include, for example, substitution of
capital for labor (or vice versa) in response to exogenous factors.

13 Commonwealth reviewed and redefined some cof its SIC code
designations in 1980, which explaing some of the variation in the
data for that year. Response to Staff Information Request D-29 E.
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Because of these improvements, and because of Commonwealth's
obvious efforts to improve this part of its demand forecast, the Siting
Council hereby finds that Commonwealth has complied with Condition 3.

Nevertheless, the Siting Council remalns concerned with the
reliability of the data available for forecasting commercial demand in
the long term. The Siting Council encourages Commonwealth to continue
to collect appropriate data on commercial demand, including data on
temperature-sensitive use by sector; +o investigate methods for
determining base load use and temperature-sensitive use by sector from
its existing data on total use by sector; to consider the feasibility
of monitoring a sample of customers within each commercial sector for
determination of base and temperature-sensitive loads; and to report
its progress in these and other areas in its next forecast.

Finally, the Siting Council acknowledges here that Commonwealth
has performed a survey to determine the saturation rates of electric
space heat and alr conditioning into its service territory. The Siting
Council is pleased both with Commonwealth's commitment to invest
resources in obtaining service-territory-specific data for i1ts forecast
of commercial demand, and with its stated intent to repeat the survey at
three-year intervals in order to monitor gaturation trends (Forecast at
1.4.81-84; Response to Staff Information Request D-29.A).

6. The Industrial Forecast

In this filing, Commonwealth uses a completely new methodology to
forecast industrial sales. Commonwealth no longer uses the method
adapted from NEPOOL of forecasting value-added and KWH-per-dollar
value-added for individual two-digit SIC codes. Instead, Commonwealth
forecasts total industrial sales as an econometric function of real
electricity price and an industrial production index, then uses
historical data to allocate total industrial sales to individual SIC
codes. The industrial production index is the sum of the national
production index for each two-digit SIC code as forecasted by DRI,
weighted by the share of total service-territory employment for that SIC
code (See section II.D.3, supra) (Forecast at I.4.62-63 and Appendix A
at 2-7).

The Siting Council approves of this change. In its previous
Decision, the Siting Council criticized the use of value-added data to
forecast industrial demand, citing the lack of data applicable to
Commonwealth'™s service territory, the small sample sizes of available
data, and the reliance on numerous assumptions that may or may not be
reasonable, 9 DOMSC at 325-7 (1983). The new methodology requires less
data and fewer unverified assumptions than the value-added method. The
Siting Council believes the new methodology to be a more reliable and
cost-effective way to forecast industrial sales.

Nevertheless, the Siting Council notes that the present methodology
relies heavily on DRI's forecast of national production indexes for
individual industries. Though the theory behind the new methodology
appears sound, and the regression results seem reasonable, the Siting
Council would prefer Commonwealth to forecast industrial sales using

-l



63

service—-territory-specific data by SIC code.l4 Indeed, Commonwealth
states its intent to do so as sufficient data become available =---
Commonwealth has only collected industrial sales data by SIC code since
1978 (Response to Staff Information Request D,30.D). In the interim,
the Siting Council accepts the current industrial forecasting
methodology.

7. Price Elasticities

Commonwealth incorporates price elasticities explicitly in its
forecasts of residential and commercial demand.

Specifically, Commonwealth begins by forecasting electricity prices
for each of its rate classes. Then, Commonwealth assumes that
customers reduce their usage rates (i.e., residential average
use per appliance, commercial use per employee) in response tc price
increases. The price elasticities define the magnitude of the reduction
in usage for a given price increase. Commonwealth assumes that the full
response to a given price increase occurs over a ten-vear period, and
that residential customers do not respond to short-run price decreases
(Forecast at 1.4.65-67).

The Siting Council is pleased that Commonwealth accounts for price
effects so explicitly. Still, the Siting Council notes that the
reliability of the price-response algorithm depends on both the quality
of available data and the structure of the price-response model.

In its previous forecast, Commonwealth based its price elasticities
on a NEPOOL review of numerous price-elasticity studies. In its
Decision, the Siting Council was critical of the NEPOOL elasticities,
citing the wide ranges of values found in the NEPOOL literature review,
the differences between NEPOOL's average values and the values produced
by Commonwealth's model, and the inapplicability of data from various
times and geographic locations to Commonwealth's service territory
during the forecast period, 9 DOMSC at 328-330 (1983). Thus, as
Condition 4 to that Decision, the Siting Ceouncil ordered Commonwealth to
perform an aggregate price elasticity study for its service area (See
section II.A., supra).

Commonwealth responded to Condition 4 by performing aggregate price
elasticity studies for three residential sub-classes (heating,
non-heating, and water-heating) and the combined commercial/municipal

14 See In Re Boston Edison, 10 DOMSC 203, 232-237 (1984) for a recent
Siting Council review of a forecast of industrial sales that uses
SIC code data from one utility's service territory.

15 Commonwealth forecasts prices for the following classes:
residential total, residential heating, off-peak water heating,
commercial, industrial, and street lighting. Electricity prices
are forecasted as the sum of the power cost charge —- based on the
output of Commonwealth's production cost simulator as adjusted for
purchased power and transmission costs -- and base costs by
customer class —-- based on the difference between estimated revenue
regquirements and the then-effective power cost charge, as escalated
by a forecast of the GNP deflator. Forecast at I.4.77-78.
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class. Commonwealth used regression analysis to develop short- and
long-term elasticities from 12 years of annual data for each class.
Commenwealth then compared the class-wide elasticities based on its
study with class-wide elasticities derived from NEPOOL's end-use
elasticities and weighted by Commonwealth sales data (Forecast zt
I.4.19-24; Response to Staff Information Request D-11),

Table 4 shows the results cof Commonwealth's price elasticity study.

Part A of the table shows short- and long-run elasticities for four
of Commonwealth's rate classes. These elasticities were derived from
the coefficients of regression equations that used actual data on
electricity consumption by cligsi7electricity price, and electricity
consumption lagged ocne vyear. ! Though some of the t-statistics on
the regression ccefficients are low, the Siting Council believes that
the regression results appear to be reasonable, because of the strong
theoretical basis for the specifications and the relatively high amount
of variation in the dependent variable that is explained (Forecast at
I.4.22-25}).

Part B compares the class-wide elasticities derived from
Commonwealth's study to the class-wide elasticities based on NEPOOL's
end~-use elasticities. For the residential e¢lass, the two class-wide
long-run elasticities are quite similay. Thus, Commonwealth decided to
continue to use most of the NEPOOL-based elasticities in its forecast of
residential demand. In contrast, for the commercial/municipal c¢lass,
the two long-run elasticities are quite different. Here, Commonwealth
decided to use end-use elasticities derived from its study in place of
the NEPOOL~based elasticities. Commonwealth calculated elasticities for
six end uses from the class-wide elasticity through an allocation
procedure that used the NEPOOL end-use elasticities,lgnd Commonwealth
data on consumption by end use (Forecast at I1.4.20).

Part C compares the commercial end-use elasticities derived from
NEPOOL data with those used in the forecast. Part D compares
NEPOOL-based elasticities for two residential end uses with those

16 The residential heating equation used average annual use per
heating degree day as a proxy for electricity consumption.
Forecast at I.4.22.

17 These regressions used the so-called "Koyck-lag specification." See
Response to Staff Information Request D-11, and Pindyck, Robert 8.
and Daniel I,. Rubenfeld, Fconometric Models and Economic
Forecasting, Second Bdition, at 232-233.

18 Note that Commonwealth based its decisions on the applicability of
NEPOOL elasticities on the relative values of the long—-run
elasticities, not the short-run elasticities. Commonwealth
believes that long-run elasticities have more of an impact on the
results of a long~-term forecast than short-run elasticities.
Commonwealth also considered the impacts of the different number of
residential and commercial end-uses. See letter from George
Aronson, Siting Council Staff, to Robert Fratto, Commonwealth,
dated April 12, 1985.
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TARLE 4
Results of the Aggregate Class Elasticity Study

A, Elasticities derived from regressions using Commonwealth's data.

Class Short-run Long=Run
Elasticity Flasticity

Residential Heating -0.520 -0.827
Residental Non-

Heating -0.144 -0.670
Residential Water

Heating -0.081 -0.096
Commercial /Municipal -0.206 =1.355

B. Comparison of NEPOOL-based and Commonwealth class-wide

elasticities.
Short-run Elasticity Long-run Elasticity
Commonwealth NEPOCL Commonwealth NEPOOL
Residential -0.220 -0.338 -(,682 ~0.601
Commercial/Municipal =0.206 -0.29 -1.355 -0.83

C. Comparison of NEPOOL-~based and Commonwealth commercial end-use

elasticities.
Lighting -0.20 -0.25 -1.40 -0.80
Miscellaneous Base

Load ~0.18 -0.25 -1.30 -0.80
Air Conditioning ~0.36 -0.50 ~2.00 -1.20
Electric Space

Heating -0.36 -0.50 -1.50 ~0.90
Fossil Heating

Auxiliaries ~0.40 -0.50 -0.80 -0.920
Street Lighting -0.30 -0.3 -1.00 -1.00

D. Comparison of NEPOOL-based and adjusted Commonwealth residential
end-use elasticities.

Electric Space

Heating -0.88 -0.7 =1.00 -1.5
Fossil Heating
Auxiliaries ~0.40 ~-0.7 -0.8 -1.5

Sources: Forecast at T.4.20-25 and 1.4.66; Response to Staff
Information Request D-33; Letter from George Aronson, Siting
Council Staff, to Robert Fratto, Commonwealth, dated April 12,
1985.
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derived from the Commonwealth study and used in the forecast. WNote that
the Commonwealth and NEPOOL~-based end use elasticities are quite
comparable for some end uses, but quite different for other end uses.

Generally, the Siting Council is satisfied that Commonwealth has
performed the required aggregate price elasticity study in an acceptable
fashion. Commonwealth has estimated service-territory-specific end use
elasticities for its commercial model, and has adequately justified the
applicability of NEPOOL-hased class-wide elasticities in the residental
class.

Still, the Siting Council is somewhat concerned with the variatioms
in end-use elasticities. The Siting Council notes that it is possible
that end-use elasticities taken from NEPOOL may be inapplicable to
individual residential end-uses in Commonwealth's service-territory,
despite the apparent applicability of the class-wide elasticities. The
Siting Council would appreciate comments by Commonwealth regarding the
impacts of this effect in its next filing.

Nevertheless, in light of the difficulties inherent in any estimate
of end-use elasticities, and the likelihood that the impacts of
variations in individual end-use elasticies are negligible (and in
recognition of Commonwealth's laudable efforts to improve the
reliability of this part of its forecast), the Siting Council finds that
Commonwealth has complied with those sections of Condition 4 requiring
it to demonstrate the applicability of NEPCOL elasticities and to study
price elasticities.

In addition to price elasticities, Condition 4 also required
Commonwealth to study income and cross-price elasticities. Commonwealth
did so by testing the significance of income and fuel prices as
explanatory variables in the regression equations which form the basis
for its estimates of class-wide elasticities., The regressions performed
poorly; thus, Commonwealth concluded that the income and cross-price
elasticities were insignificant. Commonwealth supported its conclusion
by citing a survey by the Electric Power Research Institute of 29
regidential electricity demand studies, which found that income
elasticities are fregquently insignificant and generally unstable.
Moreover, Commonwealth states that responsiveness to oil prices is
accounted for elsewhere in the Forecast in the residential penetration
equation (Forecast at I.4.19-20; Responses to Staff Information Requests
D-33.D and D-33.E).

The Siting Council finds that Commonwealth has de a good faith
effort to study income and cross-price elasticities. Therefore, the
Siting Council finds that Commonwealth has complied with Condition 4.

19 The 8iting Council does have one concern with the theoretical basis
for inclusion of additional explanatory variables in a Koyck-lag
specification. Specifically, the Kovck-lag specification is
derived as the difference between two equations using the values of
variables at different times. Pindyck and Rubenfeld, supra n. 17 at
{Footnote continued on next page)
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Finally, the Siting Council guestions Commonwealth's assumption
that residential customers do not react positively in the short term to
declining prices, since this assumptiorn seems to conflict with
prevailing theory (Forecast at I.4.65). If Commonwealth chooses to
continue this practice in future forecasts, the Siting Council requests
Commonwealth to document its reasons for doing so in detail.

8. Miscellaneous Forecasts

Commonwealth forecasts energy consumption for categories not
included in any other sector. These categories include: street
lighting, internal consumption in the Canal Power Plant, unbilled sales,
company use, system losses, and sales to Otis Air Force Base {"Otis™)
and a new AT & T computer center (Forecast at I.4.64). Commonwealth
also integrates its energy forecasts with an hourly load model to
produce its forecasts of peak demand and hourly load profiles (Forecast,
at I.4,70-76).

Otis and AT&T are large individual customers of Commonwealth.
Commonwealth projects that AT&T's demand will rise from 46,500 MWH in
1984 to 75,000 MWH per vear after 1985, and that Otis's demand will stay
at 12,500 MWH per vear through the forecast period. Sales and
employment at ATE&T and Otis are not included in Commonwealth's
calculations of KWH, employment, or KWH per emplovee for its forecast of
commercial demand (Forecast at I.4.64; Response to Staff Information
Request D-31).

The Siting Council appreciates the value of explicit treatment of
unusually large customers, and commends Commonwealth's efforts to avoid
double-counting.

Regarding the forecast of peak demand, Commonwealth describes maijor
improvements in the guality of the data used in its hourly load model,
In particular, Commonwealth is replacing NEPOOL data with data from its
own research into consumption patterns in the commercial and industrial
sectors. Commonwealth is also refining its usage of temperature data
for forecasting temperature-sensitive loads {Forecast at I.4.73).

The Siting Council is pleased with those improvements, as they
evidence Commonwealth's commitment to invest resources in the production
of quality data for its models. The Siting Council encourages
Commonwealth to continue to upgrade the guality of its data (see section
IiT.B.3, infra).

19 Continued
233, Equation 9.4. Inclusion of additional explanatory variables
would require use of weighted averages of two values of these
variables. The significance of this effect is not clear, but the
Siting Council Staff would be willing to discuss it with
Commonwealth upon request.
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9. Sensitivity Analysis

In its previous Decision, the Siting Council expressed its concern
with the overall sensitivity of the Commonwealth model to changes in its
data inputs or parameters, given the uncertain guality of some of the
input data. As Condition 1 to that Decision, the Siting Council ordered
Commonwealth to conduct a sensitivity analysis of its demand model, 9
DOMSC at 263 (1983); see section II.A., supra.

In response, Commonwealth analyzes the sensitivity of model results
to selected input variables. Commonwealth does not present a complete
sensitivity analysis, stating that such an analysis (Forecast at
I.4.11};:

...would encompass more than 250 model runs, with many runs
involving major data base changes. Without additional
software to facilitate this task, the commitment that would be
required... is not justified.

Instead, Commonwealth selects for its analysis the model inputs
that are based on data from cutside its service territory. Commonwealth
determines the percentage change in total net energy demand and
class—wide demand that results by 1993 from a five percent change in
each input.

Table 5 lists the variables that Commonwealth examines in its
sepsitivity analysis, along with selected results of the analysis
(Forecast at I.4.11 and I.4.85-100).

The Siting Council notes the wide range of responses to the same
amount of variation in different variables. The forecast of net energy
appears to be most sensitive to variations in commercial base load
use per employee (See section II.D.5, supra), average annual use per
residential appliance {See section IT.D.4, supra), and oil heating
system thermal efficiency (which affects the penetration rate for
electric space heating ---- gsee section II.D.3, supra). In contrast,
the forecast appears to be comparatively insensitive to wvariations in
values of elasticities for most individual end uses.

Generally, the Siting Council is pleased with Commonwealth's
sensitivity analysis, insofar as it quantifies the overall sensitivity
of the demand forecast to certain changes in individual parameters and
data inputs. This allows Commonwealth to improve its evaluation of the
benefits to the forecast of specific investments in data collection. 1In
addition, it allows the Siting Council to review the trade-offs between
the reliability of data that are not service-territory specific and the
appropriateness of their use in the forecast.

The $iting Council notes that the sensitivity analysis raises
broader issues surrounding the nature of the variables tested, the
magnitude of the variation of each input variable, and the
interpretation and use of the results.
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TABLE 5
Results of Commonwealth's Sensitivity Analysis

A. Variables included in the sensitivity analysis.

Variable name Degcription

BFT Household formation trends

SETR Second home trends

COST3 0il heating system thermal efficiency

TSATR Appliance saturation trends {for eight appliances)

RELL Long-run residential price elasticity (17 values)

RELS Short-run residential price elasticity (17 values)

AUSE70 Appliance average use in 1970 (for 15 appliances)

AWYR Appliance efficiency trends (for 11 appliances)

HSAU Housing size adjustments to average use

MWER Range average use adjustment for microwave
saturation

CBASE Commercial base load use-per-employee (for seven
commercial sectors)

c2 Commercial air-conditioning saturation trends (for

seven commercial sectors)
B. Respongse to a five percent change in the input variable.

Percent change by 1993 in:

Variable name Residential energy  Total net energy
AUSE70 - Frost free refrigerator 0.96 0.42
COST3 0.86 0.38
AUSE70 - Dryer G.49 0.22
AUSE70 - Lighting 0.43 0.19
HFT 0.325 0.135
AUSE70 - Range * 0.32 0.14
RELL - Space heating 0.23 0.10
AUSE70 - Color TV 0.22 0.10
AUSE70 - Room A/C 0.20 0.09
AWYR - Frost free refrigerator 0.19 0.08
AUSE70 -~ Standard refrigerator 0.15 0.06
RELS - Dryer usage, 0.15 0.06
RELL - Dryer usage 0.11 .05
Other residential

variables tested less than 0.1 less than 0,05

Percent change by 1993 in:

Variable name Commercial energy  Total net energy
CBASE -~ Retail trade 1.38 0.42
CBASE - Services 1.38 0.42
CBASE - Trans., comm. and util. 0.36 0.11
CBASE - Government 0.35 0.11
CBASE -~ Fin., ins. and real estate 0.32 0.10
CBASE -~ Wholesale trade 0.12 0.04
Other commercial
variableg tested less than 0.1 legs than 0,04

Source: Forecast, at I.4.85-100.

Note: * Responseg to increases in these variables are different
from responses to decreases. Values shown are the
responses to decreases.
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Commonwealth limits its sensitivity analysis to variables that are
not based on service-territory-specific data (Forecast at I.4.11}.
However, the Siting Council feels that other types of variables should
be analyzed for their impact on the demand forecast. Such variables
might include: exogenous variables that are difficult te forecast;
certain exogenous variables whose forecasts are supplied by DRI;
forecasts of trends that are based on a small sample of surveys; and
data for which different estimation methods yield significantly
different results.

Commonwealth's practice of varying each input variable by the same
percentage is useful for comparing the relative sensitivity of different
variables. However, the range of values that should be tested is
different for each variable. For example, the publiched data onh annual
use per residential appliance vary widely depending on the reference
{see Table 2, supra); in contrast, the historical data on base load
use per employee by commercial sector appear to vary little from year to
year (See Table 3, supral.

Further, the sensitivity analysis should be designed to optimize
the usefulness of the demand forecast as a planning tool. In addition
to its use for evaluating data collection efforts, the sensitivity
analysis should also help Commonwealth to understand the impacts of
changes in exogenous variables on its strategies for supply planning and
demand management, .

Admittedly, these broader issues signify a shift in the Siting
Council's conception of a sensitivity analysis ---=~ from that of a
diagnostic tool for improvement of forecast reliability, to that of a
planning tool that serves as part of the basis for supply-side
decigion-making. In view of this shift, the S5iting Council is satisFfied
that Commcnwealth has complied with the original intent of Condition 1
as imposed in the previous Decision.

However, the Siting Council would like Commonwealth to continue to
develop its sensitivity analysis of its demand model. To this end, the
Siting Council hereby requests Commonwealth in its next forecast to
identify significant variables that should be analyzed for their impact
on the demand forecast and to state why these variables were chosen; to
identify an appropriate range of variation for each variable; to
identify interrelationships that affect the selection of individual
variables and ranges of values; to document the results of available
sensitivity analyses performed on these variables; and to describe the
uses of the results for supply side and demand management
decision-making. Commonwealth is encouraged to meet with Siting Council
staff to clarify the scope of this reguest.

10. Summary
Generally, the Siting Councll is pleased with the major
improvements in Commonwealth's demand forecasting methodology. In

particular, the Siting Council commends Commonwealth for its thorough
responses to Conditions imposed upon it in the previous becision; for
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its new demographic and employment models, developed in conjunction with
DRI; for its decisions to change its residential and industrial models
to implement a better match between model structure and data
availability; for its improvement of its data on commercial use,
commercial saturations, end use elasticities, and residential appliance
usage; and for its preliminary steps to conduct a sensitivity analysis
of the demand forecast.

The Siting Council notes that Commonwealth's model appears to be
well documented and generally appropriate to the size and nature of
Commonwealth's service territory. Indeed, Commonwealth has developed
its methodology to the point where it can shift its focus from major
development efforts to model maintenance and refinement, and to
increasing its use of the demand forecast as a planning tool. B&Areas
where the Siting Council believes further maintenance and refinement are
warranted include: the reliability of data on residential appliance
usage and commercial end use load by sector; collection of data on
industrial use by SIC code; repetition of the residential appliance
saturation survey; and monitoring of the penetration rates of electric
space heating. In addition, the Siting Council enceourages Commonwealth
to refine its use of the sensitivity analysis as a tool to evaluate
improvements in forecast reliability.

The Siting Council hexreby APPROVES the demand forecast methodology
of Commonwealth without Conditions.
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IIT. ANALYSIS OF THE SUPPLY PLAN

A. Standard of Review

In keeping with its mandate to "provide a necesgary power supply
for the Commonwealth with a minimum impact on the environment at the
lowest possible cost", Mass. Gen. Law. Ann., ch. 164, sec. 69J, the
Siting Council reviews three dimensions of utility supply planning. The
adequacy of supply 1s a utility's ability to provide sufficient capacity
to meet its peak loads ard reserve requirements throughout the forecast
period. The diversity of supply measures the reliability of a utility's
mix of supply sources and facility types. The Siting Council's working
principle is that a more diverse supply mix, like a diversified
financial portfolio, is more reliable. The Siting Ceouncil also
addresses whether a supply plan minimizes the long-run cost of power
subject to the trade-offs with adequacy, diversity, and the
environmental impacts of new facility construction and cperation. In Re
Boston Edison, 7 DOMSC 93, 146 (1982); In Re NEES, 7 bOMSC 270, 306
{(1982). Finally, the Siting Council reviews utility demand management
programs, cogeneration projects and small power production efforts on
the same basis as the consideration of new conventional bulk power
facilities when analyzing the adeguacy, diversity and cost of a supply
plan. In Re Boston Edison, 10 DOMSC 203, 248 {(1984); In Re EUA, 11
DOMSC 61, 96 (1984).

The Companies state in their forecast that "Cambridge, Canal and
Commonwealth plan and operate their generating facilities as a single
entity and act as one participant within the New England Power Pool"
{("NEPOOL"}. Consegquently, the Siting Council reviews the adequacy,
diversity and cost of the supply plan for these three companies as a
single system, It follows that the findings of this review apply to
the supply plan of the System as a whole, and are not necessarily
applicable to the supply adequacy or need for facilities by any of the
individual companies.

B. Adequacy of the Supply Plan

COM/Electric forecasts significant growth in its peak load and
reserve requirementsg. However, the System does not forecast having
adequate capacity to meet its requirements throughout the forecast
period.

The System's load requirements are illustrated in Table S-1. The
System (including Belmont) forecasts that its winter peak load will
grow at a compound rate of 2.1 percent from 1985-1993; its summer peak
load, at a compound rate of 2.3 percent. Over the same period, the

System forecasts that itg "capability responsibility" --—- the sum of
forecasted peak loads and the reserve capacity required to meet NEPOOL
reliability standards —---- will grow at a compound rate of 2.9 percent
per vyear,
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Table S-1
COM/ELECTRIC SYSTEM PEAK LOADS AND RESERVE REQUIREMENTS

1985 1986 1987 1988 1989 1990 19921 1992 1993

A. Winter peak load®

Commonwealth 518 534 548 563 577 591 602 613 626

Cambridge 156 158 160 163 166 167 168 169 170

Belmont 20 20 20 20 20 21 21 21 21

System peak loadb 624 712 728 746 763 779 791 803 817

NEPOOL capabilit 819 847 886 893 908 932 952 986 1020
responsibility

B. Sunmer peaka

Commonwealth 497 514 531 545 561 575 588 599 609

Cambridge 203 205 208 211 215 219 222 223 223

Belmont 20 20 20 20 20 20 20 20 21

System peak 1oadb 706 726 746 764 783 801 818 832 844

NEPOOL capabilit 826 871 911 915 932 952 986 1020 1038
respensibility

Sources: Forecast, at I.2.35, I.4.111, I.5.11, and I1.5.14-15; Responses to Staff Information
Requests PL-1, PL-2 and PL-3.

a 211 loads are given in MW,

b The System's summer peak loads are noncoincident, so the System's peak load does not equal
the sum of the component loads.
The System's winter peak loads are coincident, but may not add due to rounding.

c Calculated by COM/Electric using NEPOOL methodology in accordance with the NEPOOL Agreement.
See Response to Staff Information Request PL-3a.

Notes:
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COM/Electric's capacity situation is illustrated in Table S-2. The
System states that it has approximately 1235 MW of existing generating
capacity, of which 426 MW is sold to non-affiliated utilities under
long-term contracts. To its 809 MW of net available capacity, the
System forecagts the following additions (as shown in the Forecast Table
E-17, at II.5.14-15):

o 40.5 MW from the Seabrook 1 nuclear power plant in 1986;

o 40 MW from the SEMASS waste-to-energy plant in 1987;

o} various amount of hydroelectric power from the Power Authority
of the State of New York ("PASHY"), growing from 0.6 MW in
1985 to 4.0 MW in 1993;

o] 27.4 MW from the Boott Mills and Swift River hydro projects by
1985;

o 32.6 MW of power from unidentified small power producers or
alternate energy sources by 1993,

Thus, COM/Electric forecasts having approximately 953 MW of net
capacity available to meet its requirements in 1993 —--- almost 8
percent less than its forecasted capability responsibility for the
summer of 1993 (1038 MW)}. Indeed, as Table S5-2 shows, the System
forecasts a capacity shortfall as early as 1991.

In light of this forecasted shortfall, the Siting Council states
that it is extremely concerned with the possible inadegquacy of
COM/Electric's supply plan over the forecast period.

Moreover, the Siting Council must examine the validity of the
System's assumptions for the timing and accessibility of forecasted
capacity additions. If Seabrook 1 is cancelled or delayed, if the
SEMASS plant is delayed beyond 1987, if power from PASNY or the other
hydro projects is not available as anticipated, if the System falls
short of its goals for acquisition of capacity from small power
producers, if existing capacity is no longer available for any reason,
or, if the System's load requirements increase faster than has been
forecasted ~-~- then COM/Electric might face significant capacity
shortfalls before 1991.

The System has excluded Seabrook 2 from its present supply plan due
to concern about increases in projected costs, delays in scheduled
completion, regulatory uncertainty, and consideration of cancellation by
the joint owners (Forecast at II.5.12). The Siting Council agrees that
this decision is prudent for planning purposes.

The Siting Council notes that cost increases, delays, and
regulatory uncertainty are also relevant to the status of Seabrook 1.
In April, 1984, the lead owner of the Seabrock project, Public Service
Company of New Hampshire ("PSNH"), halted construction of the Seabrook
project, because it was unable to obtain financing for the project.
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. ' TRBLE §-2 -
F. e COM/ELECTRIC GENERATING CAPACITY
e Winter rated capacity in Wi

" Fuel type 1993

Description 1983 1984 1987 1988 1989 1990 - 199t 1992
Existing units ‘
Nuclear 149,70 149,70 149,70 149.70 149,70 149.70 149,70 149.70 149,70
0il B4H.B7 BEB.87 BAB.B7 BAS.87 BAS.B7 84B.37 G4R.87 8AB.57 G4E.ET7
Qil/gas 194,40 1534.40 134.40 154.40 154.40 154,40 154,40 154,80 154.40
Digssl 13.79 1.7 1373 1.7 1L 1.7 1m0 1R1S 135
: _ Jet fuel 48,00  4B.00  43.00  4B.00 48,00  A3.00 48,00 48,00  4B.00
Subtotal {winter-rated) 1238,72 1234.72 234,72 1234.72 1234,72 1234.72 234,72 121872 173472
New capacity :
Pt. Lepreau | Nuclear 25.00 25,00 25,00 25,00 2500 25.00 0.00 .00 §.08
Swift River Hydra 4.50 4,30 4.50 4,50 4,50 4,90 4,59 §,30 4,50
Boatt Hills Hydro 22,90 22,90 22,%0 22,90 22,90 22,90  22.%0 2290 22.%0
Unidentified alt. 0.00 .00 7.66 12,60 17,80 22,40 27,60 I2.40 32.60
Subtptal S2.40 52,40 &0.00 4500 70000 700 3500 60.00 60,10
L Y
Dther capacity _
PASHY Hydra 0.40 1.3¢ .79 2.10 2.4 .9 5.20 3.60 4,00
Seabrook 1 Nuclear 0.06 40,50 46,30 40.30 40,30 40,30 40,30 40.30 - 40.3%
* Geahroak 2 Huclear 0,00 0.00 0,00 0.00 .00 0.00 0.0 0,00 6.90
BEMASS Trash .00 G.00 40,00 4000 4000 40,00 40,00 40,00 40.00
Subtatal 0,60  &1,B0 B220 BZ.A0  B2,90  BI.40 8370 B41D 84.30
Capacity sales -424.00 42400 -426.00 42600 426,00 426,00 -426.00 -424.00 -424.00
Net caparity Bai.72 902,92 950.92 954,32 142 967.12  947.42 952,82 953,22
NEPODL vapahility 826.90  871.00 91100 915.00 93200 95200 9E4.00 1020.00 1038.00
responsibility {sumpar}
Excass/shortage /.77 L2 39,92 41.32 0 2942 1542 -3B.5B ~&7.18  -B4.7B
Contingancies '
Net capacity if: !
PASHY entitiements nof included  BAI.12 901,62 949,22 954,22 939,22 964.22 944,22 942,22 .22
Beabrock ! cancelled 841,72 B&2.42 910,42 915.82  921.12 928.82 96692 912,32 %1272
Beabrook 1 delay to 1987 B41.72 862,42 930,92 954,37 94162 967.12  947.42 932,82 93372
BEMASS delayed to 1988 841,72 902,92 910,92  954.32  9AI.A2 947,12 947,42 93.82 9§22
All contingencies ghi.12  B41,12 BED.72 913,77 9IB.72 92372 903,72 90B.72 908.72
Excoss/shortage if: _
PASNY antitleamesnts not included 35020 .62 382 322 21,22 1222 -4 -7007R -BB.TE
Seabrack I cancelled ' I5.7¢  -8.58 -0.38 0.82 -10,88 -25.38 -79.08 -107.48 ~125.24
Saabrosk 1 delay to 19487 35,72 -B.38  39.92 41,327 ¥.462 0 1512 -38.58 -47.1B -BA7E
SEMASS delayed to 1988 I5.72 31,92 -0.08 41,37 29.42 1512 -3B.38  -47.18 -B4.78
All contingencies 5.2 -9.88 -42,28  -1.28 13,28 -28,28 -92.28 -111.28 -129.28

Sourcer Forscast, at I1.2.4, I1.2.12, IL.3.3, TL.%.5, IL.3. 14, 11.4.4, 1I.412-13, I1.5.11-34; Ressonses to Stafd
Inforeation Requests EB-1, E6-2, EG-4, EB-5, GPP-2, BPP-4, GPP-5, GPP-7, PL-3, PL-4, EG-7, EE-B, EG-9 and ASP-1.
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Though construction of Seabrook 1 was resumed in July, 1984,
construction of the Seabrook 2 was suspended indefinitely (Response to
Staff Information Request GPP-2),

Further, the Siting Council must take notice that on April 4, 1985,
the DPU issued its decision in the "generic" Seabrook 1 proceeding in
MNo. 84-152. The DPU had instituted the preceeding ~--— in response to a
petition from Canal, and three other electric companies ~--- to open a
consolidated docket to review certain aspects of the Seabrook project.
The DPU concluded that the investor-owned utilities, including Canal,
had failed to show requested financings were necessary, but that the
utilities could attempt to proceed with financing in a manner which
pPlaced risk of continued participation in the project on Shareholders.
Decision of April 4, 1985 at 71-72. The DPU also found the earliest
reasonable completion date which could be projected was August 1988,
with the possibility of a later date. Decision at 48-49. In view of
the potential impacts of the DPU's Decision, the Siting Council must
consider the impact of pogsible delays or cancellation of Seabrook 1 in
its review of COM/Electric's supply plan.

Likewise, the Siting Council must review the System's assumption
that the SEMASS plant will be in service by the summer of 1987. The
System states that "[rlefuse contracts from surrounding municipalities
and other sources are kev to moving forward with the project" (Forecast
at II.5.33). BSEMASS needs contracts for 1200 teons per day of refuse to
gualify for financing. Currently, SEMASS has long-terxm contracts for
948 tons per day of refuse, and expects to execute agreements for
ancther 75 tons per day. Contracts for delivery of an additional 230
tons per day of refuse are being negotiated. The System is also
negotiating with SEMASS to raise the Minimum Energy Price in the power
purchase contract (Response to Staff Information Request GPP-4;
Forecast at IT.5.33).

The Siting Council notes that the System appears to be making
efforts to complete the project. The Siting Council commends these
efforts.

Nevertheless, construction of the facility, which is expected to
take from 30 to 33 months (Id.), has not yet begun. The Siting Council
must consider the possibility that the SEMASS facility will not be in
service by the summer of 1987 as anticipated in the System's supply
plan.

Regarding power from PASWNY, the DPU is designated by law as
Massachusetts' official bargaining agent in negotiations with the Wew
York Power Authority (Ch. €04 of the Acts of 1935). 1In a letter dated
January 2, 1985, the DPU stated its intent to allocate all of

20 Specifically, the DPU investigated the estimated completion cost of

Seabrook 1, including construction and financing costs; the
estimated completion and commercial on-line dates; and the
estimated cperating characteristics of Seabrock 1.
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Massachusetts' share of power from PASNY to municipal light departments
--—- which precludes COM/Electric from purchasing any of this power.
Though the DPU stated its intent "....to continue to review the matter
as cutstanding court and federal regulatory cases are resolved"
(Respontse to Staff Information Request GPP-9), the Siting Council cannot
assume that PASNY pgyer will be available to the System as anticipated
in its supply plan.

Regarding the availability of existing capacity, the Siting Council
notes that the System has in service cne generating facility that dates
from 1926 (Blackstone 4 -- 2.9 MW); two generating facilities from 1930
(Blackstone 1 -~ 16.0 MW, and Blackstone 3 -- 2.9 MW); and two
generating facilities from the 1940s (Kendall i -- 19.0 MW, 1949, and
Cannon 1 -- 25,4 MW, 1947). (Response to Staff Information Request
EG-4). Though COM/Electric states that none of these units have a
scheduled retirement date at this time (Id), the Siting Council takes
note that 66.2 MW of the System's capaciE§ comes from generating
facilities that are more than 35 years old.

Therefore, the Siting Council finds that there exists a significant
possibility that the System's assumptions regarding planned additions of
capacity may prove to be optimistic. 8Specifically, the Siting Council
is concerned that COM/Electric may face a capacity shortfall earlier
than 1991 ---- indeed, under certain circumstances, as shown in
Table 5-2, as early as 1986,

The Siting Council has stated this concern on earlier occasions.
In its Decision on the System's previous forecast, In Re COM/Electric,
© DOMSC 222, 270-291 (1984), the Siting Council described the System’s
capacity situation in detail and qualified its approval of the supply
plan with four conditions:

1. That the Companies submit as part of theilr next filing a
contingency plan for how they will meet thelr capacity
responsibilities in the event that their proposed supply
additions (especially Seabrook Units 1 and 2, SEMASS, and
Hydro-Quebec) do not come on line on their currently scheduled
dates.

21 When asked during discovery to describe the nature of the legal,
regulatory, contractual and construction actions that must occur
before PASNY could deliver power to Massachusetts {Staff
Information Request GPP-5d4(1))}, COM/Electric neither described the
nature of the DPU's authority to allocate power among Massachusetts
utilities {though that decision was pending), nor discussed the
issue of "municipal preference." The Siting Council considers
these omigsions tc be sericus ones, as they evidence the System's
failure to analyze completely the status of forecasted additions of
capacity in its discovery responses,
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2. That the Companies submit as part of their next filing a
supply plan which is sufficient to cover projected peak demand
and resources [sicl for all forecast vears.

3. That the Companies' staff meet within 90 davs with the staffs
of the Council and the Executive Office of Energy Resources
to: further develop and refine the Companies' plans to
acquire either energy cr capacity generated by renewable
resources or co-generation; and discuss the range of load
management techniques available to the Companies, as well as
the Companies' plans for monitoring and analyzing the costs
and effectiveness of alternative load management and
conservation strategies.

4, That the Companies perform a cost-benefit analysis of all of
their projected supply additions (including lcad management
strategies, renewable resource projects, conservation, and
cogeneration options) to show which of their programs will be
most cost-effective over the life of the investment.

COM/Electric has responded satisfactorily to Conditions 3 and 4 in
this filing. In July, 1983, representatives of the System met with the
staffs of the Siting Council and the Executive Office of Energy
Resources ("EOER") in compliance with Condition 3 to discuss the roles
of alternative energy resources and load management in the overall
supply mix. At that time, COM/Electric also presented its Interim
Report on Conservation Planning and Load Management ("Interim Report").
The System has submitted extensive documentation of its efforts to
comply with Condition 4, including a description of its implementation
of the Load Management Strategy Testing Model ("LMSTM") and much
information on its conservation programs. Indeed, COM/Electric's
efforts to obtain power from small power producers and to use IMSTM to
investigate its potential for load management are two bright spots in an
otherwise bleak supply picture.

On the other hand, the Siting Council is not satisfied with
COM/Electric's response to Conditions 1 and 2. The System's own demand
and supply assumptions project a capacity shortfall by 1991 ---- just
six years away. Yet, in its initial filing, COM/Electric neither
submitted a supply plan sufficient to cover projected peak demand and
reserve requirements, as required by Condition 2, nor submitted a
contingency plan, as required by Condition 1. 1In view of these
omissions, and the sericusrness of the System's capacity situation, the
Siting Council cannot conclude on the basis of the evidence before it
that the System is able to provide sufficient capacity to meet its
requirements (See section IITI. A., supra).

Therefore, the Siting Council hereby REJECTS COM/Electric's supply
plan for its failure to meet the Siting Council's standards for
adequacy, and for its failure to comply with Conditions to the approval
of the previous supply plan.
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Further, the Siting Council hereby Orders the System to provide in
its next filing a supply plan that is sufficient to cover projected pezk
demand and reserve requirements for all forecast years. The System
shall supply in its initial filing its projections of capability
responsibility to NEPOOL for each summer and winter over the forecast
period, and shall clearly identify the sources of capacity that it
assumes will be available to meet its capability respongibility in each
season. The information supplied shall be compatible with that used in
the System's own generation expansion and production cost simulations.
This Condition is affixed hereto as Condition S-1.

In the sections that follow, the Siting Council reviews in more
detail the System's capacity options, policies toward cogeneratcrs and
small power producers, load management programs, and consideration of
construction of new generating facilities.

1. Capacity Options

As stated earlier, COM/Electric did not comply with the Siting
Council's Order requiring submission in its initial filing of a
contingency plan for how the System would meet its capacity requirements
in the event that proposed supply additions did not come on line as
scheduled.

Still, COM/Electric did provide some information on its capacity
options in its initial forecast filing. Further information, including
a brief response to the Siting Council's Condition on contingency
planning, was provided during the discovery process (Forecast
II.5.11-13; Response to Staff Information Request GPP-2(h)2).

In the long run, COM/Electric states that it will seek out capacity
"from neighboring utilities or Canadian utilities within the limitations
of practical transmission to our system" (Response to Staff Information
Request GPP-2(b)2). Canadian sources mentioned by the System include
capacity from a transmission entitlement related to its participation in
Phase 1 of the Hydrc Quebec project (28 MW), power purchases from the
Point Lepreau 2 nuclear power plant proposed to be constructed in New
Brunswick (up to 50 MW), and capacity from Phase 2 of the Hydrc Quebec
project (estimated at 58 MW)., Should Point Lepreau 2 not be built,
there exists some possibility that the System will be able to renew its
contract for 25 MW of capacity from Point Lepreau 1 after the existing
contract expires in 1991. Although the System does not specify the
nature of individual purchases from neighboring utilities, it states
that "COM/Electric has continuing opportunities to contract to purchase
and sell capacity with other NEPOOL participants" (Forecast at II.5.11;
Responses to Staff Information Requests EG-8 and GPP-8).

In the short run, if Seabrook 1 is delayed or cancelled, the System
states that it has "limited options” (Response to Stafif Information
Request GPP-2{b)2). COM/Electric restates its commitment to reduce its
system peak load growth through conservaticon and load management
programs, and to obtain power from alternate rescurces or from other
NEPOOL members., In addition, the System is considering the installation
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of gas turbines, which have an estimated lead time of five years, as a
short-term measure (see Sections III.RBR.2-4, infra, for reviews of the
System's policies toward power from alternate resources, load
management, and new generation).

The Siting Council notes that each of these coptions is subject to
considerable uncertainty.

Though COM/Electric has actively expressed its interest in
acquiring capacity from Point Lepreau 2, negotiations for a power
purchase contract are at an early stage. Even if a decision to build
the plant is reached by mid-1985, the New Brunswick Electric Power
Commission estimates that the plant could not be constructed and
in-service until at least the summer of 1991, Additionally,
COM/Electric expects that "transmission capacity will have to be
increased for New England to realize the full potential output from the
proposed Point Lepreau Unit II" (Response to Staff Information Request
GPP-3).

The issue of capacity credit from the Hydro Quebec projects is
still the subject of extensive negotiations. COM/Electric states that
it has "... supported options which maximize the capacity credit for
participants" (Id). Though commending this position, the Siting Counecil
recognizes that numerous negotiations and regulatory approvals remain
before the determination of the capacity benefits of these projects is
finalized, or indeed, before the status of Phase 2 of the Hydro-Quebec
project is determined.

Regarding the risks of reliance on NEPOCL purchases, the System
states (Forecast at I.5.11}:

«.. While this option affords maximum flexibility, it is obwvious
that not all NEPOOL participants can engage in such behavior
indefinitely since available capacity in the Pool would soon be
exhausted, Further, this is viewed as a limited option since
NEPOOL participants that have capacity to sell will offer their
higher cost oil-fired deneration and retain their nuclear and coal
capacity for their own system use.

The Siting Council generally agrees with this assessment. The Siting
Council adds that, because of the uneven distribution of capacity among
NEPOOL member utilities, cancellation of Seabrook 1 might require
several Massachusetts utilities to seek replacement capacity from the
Pcol simultaneously, thereby exacerbating the rigks of reliance on
NEPOOL purchases. See In Re EUA, 11 DOMSC 61, 90 (1984); TIn Re
Fitchburg, 11 DOMSC 29, 54 (1984).

In view of these uncertainties, the Siting Council unéderstands the
System's reluctance to specify its precigse plans for supply additions
over the forecast period. The Siting Council recognizes that
COM/Electric faces difficult trade-offs between securing adequate
capacity and maintaining the flexibility to optimize the diversity and
cost of its supply plan. A premature commitment to a single course of
action might needlessly sacrifice flexibility or result in unnecessary
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costs and risks. Moreover, such a disclosure might compromise the
System's ability to negotiate with suppliers of capacity.

Nevertheless, the Siting Council requires that supply plans
explicitly address available capacity opticns and trade-offs in a
reviewable fashion. True, COM/Electric's supply plan lists possible
supply options, but it does not examine systematically how the lead
times and magnitudes of these options interact with ite capacity needs
over time. WNowhere in its supply plan does COM/Electric describe the
interactions between the timing and magnitude of its capacity
shortfalls, and its need for purchases from NEPOOL for each forecast
vear. Nowhere does it examine guantitatively the sensitivity of these
purchases to assumed annual peak reductions from conservation or load
management programs, to delays of the Seabrook and SEMASS projects, to
the possible cancellation of Sesbrook 1, to variations in the amount of
capacity available from small power producers, or to changes in the rate
of demand growth in its service territory or in New England.

Without such an analysis, the Siting Council cannot find that the
System is taking all necessary steps to insure that its supply plan
meets mandated standards for adequacy, diversity and cost. The need for
this analysis is highlighted by the System's forecasted long-term
capacity shortfall —--- jidentified in the previous filing and
exacerbated in the current filing —---- and by the 8iting Council's
finding that the System's assumptions regarding planned additions of
capacity may prove to be optimistiec., Indeed, the System's failure to
produce a contingency analysis in response to the Siting Council's Order
is in itself grounds for rejection of the System's supply plan.

Therefore, the Siting Council hereby ORDERS COM/Electric to present
in its next filing a complete sensitivity analysis of the magnitude and
timing of its planned additions and capacity needs under a reasonable
set of contingencies in its next filing. The Siting Council hereby
informs the System that presentation of an acceptable sensitivity
analysis will be a prerequisite to approval of future supply plans or of
future applications to construct new generation or transmission
facilities under the Siting Council's jurisdiction. The Siting Council
staff is available upon request for technical assistance and further
clarification of the terms of this Condition, affixed hereto as
Condition 5-2.

The Siting Council encourages the Companies to file a new supply
plan within six months, as afforded under Mass., Gen. Laws Ann. Ch. 164,
Sec. 69J. The Council staff commits itself to working with the Company
in advance of such filing to help ensure that the elements of the filing
are adequate. Additionally, the Council staff commits itself to a
timely review of a filed supply plan such that the Staff's review does
not stand in the way of the construction of any transmission line that
the Council has determined is needed for reliability purposes.
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2, Cogeneration and Alternate Energy Sources

In its supply plan, COM/Electric presents an aggressive policy in
pursuit of capacity and energy from alternate resources. The filing
includes a target for capacity from alternate resources by 1993,
adoption of innovative contracting policies, and descriptions of
projects in progress.

COM/Electric has established a target of 100 MW of capacity to be
supplied from alternate resources by 1993. This capacity target is
integrated into the Comparison of Resources and Requirements (Table
E-17) of the System's supply plan, and into Table 8-2 of this Decision.
The System already has contracts for approximately 70 MW of such
capacity. Though almost 90 percent of the System's capacity under
contract is from two facilities (SEMASS and Boott Mills Hydro), and
though the System does not mention other alternate enexrgy projects of
comparable gize, the System is confident that sufficient numbers of
smaller projects will materialize to achieve its goal (Forecast at
II1.5.12, II.5.14~15, and IT.5.28-29; Response to Staff Information
Request ASP-2),

The Siting Council is pleased that COM/Electric has made a strong
commitment to contract for capacity from alternate energy sources. By
setting an ambitious capacity target and integrating that target into
its supply plan, the System appears to be responding appropriately to
its capacity situation and its need to obtain diverse and cost-effective
sources of energy. The Siting Council encourages the System to continue
its efforte to obtain capacity from these sources and to adjust its
capacity target as circumstances warrant.

To achiewve the target, COM/Electric has adopted innovative
cohtracting procedures. The System routinely offers floor prices and
energy cost banking arrangements to potential developers. These
policies, along with the System's avoided cost rates, have been
successful in attracting project proposals from developers, as evidenced
by the large number of projects in progress that COM/Electric describes
in its forecast (Id).

Again, the Siting Council states its approval of the System's
policies for pursuing capacity and energy from alternate sources. These
pelicies demonstrate the System's sensitivity to the needs of project
developers, and add credibility to the System's whole approach to supply
planning.

COM/Electric is also considering cogeneration opportunities. The
System is investigating the possible installation of gas expander
turbines at three natural gas pressure reduction stations. It has
helped one customer to install a 60 KW modular cogeneration unit, and
has surveyed the interest of its largest industrial customers in
self-generation. Moreover, the System i1s attempting to acquire
interruptible generation from customers that own back-up generation and
would be willing to dispatch it on request to meet peak load. Finally,
the System states its willingness to negotiate contracts with any
cogenerators (Forecast at IT.5.35 and IIT.11-14; Response to Staff
Information Requests GPP-7, ASP-1 and ASP-2). The Siting Council
encourages the System to continue these efforts,
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However, COM/Electric has not formally followed up its survey of
large industrial customers interested in self-generation with offers of
technical assistance or incentives, nor has it estimated the potential
for capacity savings from these customers. ILikewise, the System has not
actively promoted small modular ceogeneration units. COM/Electric states
that it "purchased no electricity from cogeneration sources, industrial
or commercial in 1983 and at this time does not foresee any such
purchases," and that "the demand forecast does not include any load
reductions due to customer generation" (Responsge to Staff Information
Request ASP-1).

The Siting Council is concerned that the System's passive approach
to cogeneration is inconsistent with its pending capacity shortfalls and
the need for diversity of its fuel sources. Indeed, the System's
passive approach to cogeneration appears to be inconsistent with its
aggressive and laudatory approach to development of alternate energy
projects., In view of the potential benefits, the Siting Council expects
COM/Electric to actively encourage customers that are able to do so to
pursue cogeneration options, and to estimate the potential for energy
and capacity from these customers.

Therefore, the Siting Council hereby ORDERS the System in its next
filing to forecast its potential for acguisition of capacity and energy
from cogeneration, and its potential for peak reduction due to customer
self-generation., The System shall survey cogeneration potential among
its large industrial customers that have already indicated an interest
in self-generation, as well as those smaller industrial and commercial
customers that may be attractive candidates for modular cogeneration
units. The Siting Council further encourages the System to commence a
program by which these customers are routinely provided with information
on cogeneration technology and economics, including the emerging modular
units, by which these customers are routinely surveyed for their
interest and response, and by which the System provides these interested
customers with additional encouragement and incentives. The System
shall document its efforts to comply with this Condition, affixed hereto
as Condition S-3, in its next filing.

3. Load Management Programs

In the current filing, COM/Electric responds in detail to the
Siting Council's Order requiring a cost-benefit analysis of all
projected supply additions. The System is implementing a negzanalytical
model, the Load Management Strategy Testing Model ("LMSTM"), to
evaluate the costs and bhenefits of its load management programs on a
basis consistent with its evaluation of other capacity expansion
strategies. In its filing, COM/Electric documents the structure of
LMSTM, presents preliminary regsults, and describes the System's plans
for its continued use. The filing alsc documents the status of
COM/Electric's existing load management programs.

22 COM/Electric is one of four utilities nationwide to participate in
the implementation phase of IMSTM. Development of LMSTM is
sponsored by the Electric Power Research Institute.
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LMSTM is an "integrated corporate planning model to evaluate supply
cptions" (Forecast at IIT.15). The model simulates the impacts of
individual load management programs on the System's demand forecast,
power production costs, financial requirements, and rate design
strategy. As inputs, LMSTM uses: the Cambridge and Commonwealth Energy
Models and Hourly Load Models, for demand information; NEPOOL Generation
Task Force ("GTF") assumptions Ffor construction costs of conventional
generating facilities; forecasts of energy prices, GNP, and relevant
financial and operating data; and the System's Cost of Service studies,
for rate design information (Response to Staff Information Reguest
IM-1).

One output of LMSTM is an analvysis of the contribution to the
System's peak load from various end uses and customer types.
COM/Electric used LMSTM to produce hourly load shapes for typical summer
and winter peak days, then calibrated the load shapes through
comparisons with actual data and with output from its hourly load
models. COM/Electric used the calibrated model to forecast the sources
of peak demand over the forecast period.

Table S-3 presents the results of several forecasts of contribution
to peak by end use. As the table shows, Commonwealth estimates that
residential and commercial base load use each account for approximately
40 percent of its peak load, while Cambridge estimates that its
commercial and industrial sectors account for more than 80 percent of
its peak load. Peak losses in the transmission and distribution system
are also significant. The major sources of increases in Commonwealth's
peak load are air conditioning in residences, homes, and stores;
lighting in homes and stores; and miscellaneous residential baselcad.

In addition, Commonwealth forecasts significant peak load growth for
industrial SIC codes 20 (food), 34 (fabricated metals), 36 (electrical
machinery}, 38 {instruments) and 39 (miscellaneous). Cambridge
forecasts that almost all of its growth in peak demand will occur in the
commercial and industrial sectors.

The Siting Council is extremely pleased that COM/Electric has begun
to acquire the capability to disaggregate its forecast of peak growth.
The System igs now positioned to estimate with some measure of confidence
the full potential for load management within its major end use and
customer groups,

The Siting Council noteg that several features of this new
capability may require further refinements. The largest single end use
is "miscellaneous baselcoad" for residential non-heating customers, a
category that lumps together the contributions of most residential
appliances {(e.g., refrigerators). COM/Electric may find it useful to
investigate the role of indiwvidual appliances or groups of appliances
within this category. Similarly, the System may find it fruitful to
analyze the composition of peak loads in Cambridge bevyond the four
general rate classifications presented in this filing, especially within
Cambridge's large commercial sector.

—46-



85

R : ~ TABLE §-3 :

B T . -COM/ELECTRIC. SOURCES OF PEAK LOAD
Year 1982 1988 1993 Changes# Changes
Seasan summer  suRder  susser §2-88  B8-93

Hour 1600 1700 1700

- Comannwaal th I58.7 431.8  483.8 77.1 2.0
-Residential Nonheating 1#2.0 85,7  204.4 43.3 1.1
. Elec water heating 1.8 2.4 2.5 0.6 0.1
“Rova A/C 9.4 4.2 51.9 1.8 10.7
Central A/C AN &.% 8.5 -0.1 1.6
Second hoaes 20.5 2%.2 3.0 8.7 1.8
Lighting 3.8 5.9 6.3 2.1 0.4
‘Misc. baseload 9.3 .7 1042 30.2 A4S
Residential heating 14.3 2.1 26.4 4.8 3.3
Elac water heating 7.3 1.6 4.2 1.3 6.8
Rooa A/C 3.5 1.0 7.3 1.5 2.5
Lentral &/C 0.7 0.8 1.t 0.1 0.3
Lighting 0.4 0.8 0.9 0.4 0.1
. Misc. baselpad 1.4 10.9 12.7 3.8 1.8
Cogsercial nomheating (44,4 165.2  184.4 20.8 1.2
Stores baseload 9.1 9.4 10.2 0.3 0.8
Défices baselsad 1.4 1.8 15.0 2.4 1.2
Stores lighting 35.7 31.8 40.7 0.9 .1
Befices lighting 45.2 35.1 3.9 9.9 §.8
Strest lighting 0.0 0.0 4.0 0.0 ¢.0
Canal service i1 1.0 1.0 -8, 1 8.0
Stores A/C 26.7 2.1 29.9 -2.5 3.8
(ffices A/C 14.2 14.9 17.4 ~0.2 1.4
aTMT 0.0 10.2 10.1 12 -0.1
Commercial heating 2.8 2.4 2.9 -0.2 8.3
Stores bassload 0.1 0 6.1 0.9 0.0
Df+ices baseload e.1 0.4 0.1 g.0 0.0
Stores lighting 0.3 0.4 0.4 0.1 0.0
Offices lighting 0.4 0.3 0.4 0.1 0.1
Stores A/C 0.5 0.4 0.5 =01 0.1
0ffices A/C 0.3 8.2 0.3 -0.1 0.1
Electric schaols 1.1 ¢.9 0.% -0.2 0.0
Industrial SIC groups 4.8 48.7 3.8 4.9 8.1
Otis Air Force Basze 9.4 8.9 8.9 -0.3 0.0
Casbridge 199.0  192.7  203.4 -6.7 11.1
Residential 2.1 3.9 24,2 1.2 0.3
Coamercl/Industrl 157.9  197.1  147.5 ~0.8 10.4
Belaont - 16.4 1.3 11.7 -7.1 0.4
Trans & Bist 3.4 7.4 g0.2 19.2 1.6
Off-peak HH 8.8 21.0 23.9 2.2 2.9

CO¥/Elec systea total 4259 7177 1913 71.8 71.6

Suuf:e: Forecast, at 111.32-37} Respunsé to Staff In{nrmAtiun Requast L¥-I,

Note: t Some of the changes fros 1982 to 1988 result from the ;witch in
the peak hour from 1400 to 1700,
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Generally, the accuracy of LMSTM appears to be constrained by the
quality of the available data and the accuracy of the System's demand
medels. Still, the preliminary results seem to indicate that IMSTM can
prove to be an extremely useful planning tool, and the Siting Council
encourages its continued development,

A second use for LMSTM is analysis of the potential capacity, cost
and benefits of specific load management and conservation programs.
COM/Electric describes the results of its most recent analyses in its
Demand Side Planning Report: Cost/Benefit Analysis of Conservation and
Load Management Options ("C/B Report").

The C/B Report estimates total pagential demand savings from five
programs of at least 33.5 MW by 1995, and mentions an additional 15 MW
of potential interruptible load from industrial customers with on-site
generating capacity. Commercial lighting and direct load control of
existing water heaters are two measures singled out as major scurces of
demand savings, but all five of the programs cited have benefits that
exceed program costs. The cost/benefit ratios of these projects are not
highly sensitive to customer participation rates. The C/B Report also
addresses the impact of the addition of new electric heating, electric
storage heat and heat pump customers on winter peak growth, and the
conditions under which the System might become winter-peaking (C/B
Report at 21, 28-31).

The C/B Report recommends that the System accelerate its existing
water heater wrap program, encourage commercial lighting conservation,
undertake a pilot direct load contreol study, and monitor the electric
space heating issue in order to use load management to further reduce
peak locads (C/B Repoxrt at 31). These measures will augment the load
management programs cgirently in place, which reduced COM/Electric's
1983 peak by 15.4 MW (Forecast at III.5).

The Siting Council notes that the results presented in the C/B
Report are preliminary in nature. Only five demand-side planning
options were examined. As the System itself states, "[u]ltimately, many
more options should be screened and, if found to be feasible, evaluated
in detail" (C/B Report at 10). Further, the analysis should state
clearly the basis for selecting specific levels of investment in
gspecific demand-side options, and should identify who pays the costs and

23 This estimate includes 8.5 MW from commercial lighting programs,
10.8 MW from timer-controlled water heaters, 2.9 MW from space
heating class water heaters, 1.3 MW from regular residential class
water heaters, and 0.4 MW from water heater wraps. It assumes low
customer penetration rates. C/B Report, at 21.

24 This estimate includes 7.2 MW from off-peak water heating, 4.1 MW
from power factor improvements, 2.8 MW potential from interruptible
rates, 1.0 MW from low loss transformers, and 0.25 MW from water
heater wraps. Forecast, at IIT.3 and ITI.5.
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who receives the benefits {e.g., ratepayers, shareholders, society) of
the programs. To the extent possible, the System should incorporate
data from actual experience in program implementation. The Siting
Council anxiously awaits further results from the System in these areas.

Nevertheless, the Siting Council is gquite pleased with the extent
of COM/Electric's good faith efforts to comply with Condition 4. The
care with which the System is analyzing its load management options, and
the commitment of resources to use LMSTM to evaluate its capacity
benefits and costs, show that the System is beginning to consider load
management programs on a par with other capacity alternatives.
Therefore, the Siting Ccuncil states that the System has complied with
the intent of Condition 4 as regards load management. The Siting
Council requests that the System continue its efforts to refine its use
of IMSTM and document its progress in its next filing,

The C/B Report states that load management programs are "important
strategic alternatives for reducing the anticipated capacity shortfall"
(C/B Report at 3). 1In light of the System's capacity situation, the
Siting Council encourages the System to implement its load management
programs as quickly as resources and prudent planning allow. The Siting
Council requests that the System provide in its next filing a target
schedule of annual peak reductions {in MW) due to load management
programs over the forecast period. The schedule should be similar in
nature teo the targets presented in the instant filing for capacity from
renewable resources ag part of Table E-17.

Finally, the Siting Council agrees with COM/Electric's statement
that "{tlhe key to succesgsful implementation of a demand-side planning
program is a flexible implementation plan that addresses the uniqueness
of various program options" (Response to Staff Information Request
CP-4). 'The Siting Council encourages the System to adopt implementation
approaches appropriate to its capacity needs, The Siting Council notes
that direct utility action and provision of services might be required
in those cases when utility actions are regquired for successful program
operation (e.g., direct load control, interruptible rates), when market
incentives do not colncide with the System's load objectives (e.g.,
third-party development of new commercial facilities}, or when decisions
that affect peak load additions can be influenced only within a limited
time frame (e.g., consumer purchases of durable appliances, new building
design). The Siting Council encourages the System to provide direct
services and undertake direct action as appropriate, and not to rely too
heavily on any individual strategy for program implementation.

4, New Construction

In the instant filing, COM/Electric does not request approval for
construction of any new facilities. However, COM/Electric states in its
forecast that it is jinvestigating the feasibility of constructing new
generation in order to meet its projected capacity shortfalls. Types of
facilities under consideration include coal-fired capacity, conventional
gas turbines, and combined-cycle gas turbines.
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The System is investigating the feasibility of constructing a 600
MW coal-fired plant, possibly on a site adjacent to existing oil-fired
units (Canal 1 and 2) in Sandwich, Mass. A preliminary study estimates
the site acreage requirements for two 600 MW coal-fired units at 55
acres, or 27.5 acres per unit. Depending on the site, the facility
might occupy as much as 40 acres. In addition, the study identified two
major problems requiring further investigation ---- a disposal site for
sludge from the scrubbers that would remove sulphur from the facility's
exhaust stack, and a source of fresh make-up water. Using estimates
provided by the Generation Task Force of the NEPOOL Planning Staff ("GTF
assumptions"), COM/Electric uses a 1984 capital cost for the cocal
facility of $1484 per XW for planning purposes, which comes to $890
million for a 600 MW plant. COM/Electric assumes that construction
requires ten years of lead time, also consistent with GTF assumptions.
COM/Electric states that it would need to seek participation by other
utilities in a unit of such size ({Forecast at II.5.13; Response to Staff
Information Reqgquest GPP-6a).

COM/Electric is algo investigating the feasibility of constructing
a 107 MW combined cycle gas turbine at an unidentified site. The System
estimates the land requirement as at least 5.5 acres. The facility
requires access to a supply of high pressure natural gas. Consistent
with the GTF assumptions, COM/Electric uses a 1984 capital cost of $691
per KW for planning purposes, which comes to $74 million for a 107 MW
plant. COM/Electric assumes that construction of a combined cycle gas
turbine facility requires eight years of lead time. The System can
reduce the lead time required to cbtain capacity from the facility by
installing the gas turbine first and adding the steam cycle at a2 later
date as required (Forecast at II.5.12; Response to Staff Informatiom
Request GPP-6b).

The Siting Council appreciates the System's descriptions of its
options for construction of new capacity. The Siting Council encourages
the System to continue its efforts to investigate these options as
appropriate to its capacity needs.

COM/Electric is reminded that applications to the Siting Council
for construction of new generation facilities should include
descriptions of "alternate methods of generation or sources of power,
[and the] effect if the specified generating facility were not
constructed", Rule 64.B(5) (1i}. The Siting Council interprets this to
mean that a complete application for construction of a new generating
facility should include descriptions of the utility's opportunities to
obtain power from alternative energy sources, cogeneration, load
management and conservation programs, power purchase contracts, and
growth control programs, along with an analysis of the magnitude and
timing of the utility's capacity needs under various contingencies (see
section III.A.1, supra). To be approved, the Siting Council must find
that the utility's proposal is superior to the alternatives, is
consistent with "current health, environmental protection, and resource
use and develcpment policies as developed by the commonwealth", and is
consistent with the mandate "to provide a necessary power supply for the
commonwealth with a minimum impact on the envirconment at the lowest
rossible cost", Mass. Gen. Law. Ann., ch.164, sec. 69J.
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In comparing the utility's proposal with the alternatives, the
Siting Council will analyze whether the utility can obtain comparable
capacity and energy benefits through comparable investment in
alternatives during a comparable lead time. Conditions s-1, S-2, and
S-3 to this Decision, as well as Conditions S-1, 5-2, 8-3, and S8-4 to
the previous Decision, are intended to guide the System's capabilities
toward compliance with this standard. The Siting Council hopes that
this statement clarifies its standards for proposals to build new
generating facilities and reduces the uncertainty surrounding the
requirements for such applications.

The Siting Council is encouraged by COM/Electric's progress toward
meeting this standard, particularly in the Systen's attempts to obtain
capacity from alternate energy sources and to analyze its potential for
load management with LMSTM. The Siting Council expects the System to
continue its efforts to perform cost/benefit analyses of its projected
supply additions, and therefore retains Condition S-4 to the previous
Decision as a Condition to the approval of this supply plan.

C. Diversity of the Supply Plan

COM/Electric depends heavily on oil to produce electricity. As
Table S~4 shows, nearly two thirds of the electrical energy that the
System forecasts to use in 1985 will be produced from fuel oil.
Moreover, 72 percent of the summer-rated capacity of the System’s
existing units is fired by residual fuel oil, 13 percent is fired by
either oil or natural gas, 4 percent is fired by jet fuel, and 1 percent
is fired by diesel fuel oil (see Table S5-2, supra).

On the other hand, the COM/Electric supply plan indicates that the
System is moving actively to reduce its oil dependence. The System
estimates that the share of electrical energy to be produced from oil
will drop to 55 percent by 1993. This supply plan assumes that oil will
be displaced by the addition of nuclear energy from Seabrook 1,
hydroelectric energy from Hydro Quebec, PASNY, and numercus small power
producers, and energy from various cogeneration and alternative energy
sources, including the SEMASS waste-~to-energy plant. The System
anticipates that the Hydro Quebec project alone will displace about 120
GWH per year from 1987-1991, and about 277 GWH per yvear starting in 1992
(Response to Staff Information Request GPP-1). The estimates do not
account for further displacement of oil through utility conservation
programs or through the addition of new generation capacity that uses a
fuel other than oil, which would decrease the System's dependence on oil
below the levels forecasted in Table 5-4.

The Siting Council commends COM/Electric’'s recognition of its heavy
dependence on oil-fired generation and its attempts to diversify its
fuel mix. The Siting Council encourages the System to continue its
divergification efforts especially in light of possible contingencies
(See section LIII.B, supra).
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TABLE S5-4 a
Forecast of Electrical Energy by Fuel Type
(GWH)

1985 (%) 1989 (%) 1993 (%)
Fuel 0il 2563 (65.2) 2324 (53.9) 2511 (54.5)
Matural gas 156 ( 4.0) 117 ( 2.7) 77 (1.7)
Uranium 1114 (28.3) 1365 (31.7) 1210 (26.3)
Hydro 99 ( 2.5) 233 ( 5.4) 400 ( 8.7)
Other 0 (0.0) 271 ( 6.3) 411 ( 8.9)
Total 3932 (100) 4310 (100} 4609 (100)

Source: Response to Staff Information Request EG-6.
Notes: ° Estimates are based on a simulated own load
dispatch and do not account for power exchanges
through NEPOOL,

b Estimates based on 1984 usage data.

D, Conservation Programs

COM/Electric presentsg detailed information on its conservation
programs in its filirng., The System has submitted descriptions of the
programg it is currently implementing; data on program costs, energy
savings and participation rates; and sample materials from its
informaticon programs. In addition, the System evaluates the impact of
conservation programs on its peak demand in its descriptions of LMSTM
and load management programs (see section III.A.3., supra).

COM/Electric states that its conservation programs saved
approximately 52 million KWH of energy in 1983.

Most of its savings result from the System's efforts to reduce
enexgy losses during the transmission and distribution of electricity
=——= 24.2 million KWH from insulating fuel oil storage tanks at
generating plants, 14.5 million XWH from a power factor improvement
program, 3.6 million KWH from a program to reduce the System's own use
of electricity for lighting, 3 million KWH from purchases of low loss
transformers, and 2.7 million KWH through reductions in transmissicn
line losses.

The remaining 4 million KWH are attributable to the Energy
Management Plan ("EMP") that the System is implementing in order to
assist its customers with their conservation efforts. Programs being
implemented as part of the EMP include: a Water Heater Wrap and
Weatherization Program, to provide "low-cost/no cost™ conservation
services; a Weatherization Assistance program, to distribute
conservation kits to the System's low-income customers; a rebate
program, t0 encourage customers with electric heat to install
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conservation measures recommended by a Mass-Save audit; a program to
provide energy audits to commercial, industrial and governmental
facilities; and an extensive energy information program (Forecast, at
III.1; Response to Staff Information Request IM-4a).

The Siting Council is pleased that COM/Electric is beginning to
implement a set of conservation programs. The Siting Council encourages
the System to continue to obtain benefits through implementation of
conservation programs as quickly as resources and planning permit.
Specifically, the Siting Council encourages COM/Electric to expand its
programs for assisting its customers with their conservation efforts in
an appropriate fashion,

To augment its program descriptions, COM/Electric presernts an
impressive array of summary statistics on its conservation programs.
For its water heating wrap and weatherization program, the System
presents data on the number and cost of measures installed disaggregated
by measure and fuel type (Forecast, at III.9 and Appendix A). For its
audit program, the Svstem presents data on the estimates of KWH and
dollars saved from each measure, disaggregated by facility type
{(Forecast, at Appendix B). Though the System did not use these data in
its demand feorecast, it did use the data to analyze the costs and
benefits of its existing conservation programs and to modify and further
develop its programs (Response to Information Request CP-3).

Again, the Siting Council is pleased that the System is monitoring
its conservation efforts so carefully. The Siting Council encourages
the System to continue these efforts. In addition, the Siting Council
encourages the System to augment its collection of audit data by
collecting actual usage data, and to use these data to improve its
demand forecasting as appropriate. ©Of particular interest to the Siting
Council would be estimates of the System's total conservation potential
for its ratepayers and the rate at which the System might implement
programs to achieve this potential.

Though COM/Electric presents substantial data regarding its emergy
conservation program costs and predicted savings, it does not document
the criteria that i1t uses to select levels of investment in each
program., Presumably, the System is in the process of refining its
cost/benefit analysis. The Siting Council requests that the System
include conservation programs in its cost-benefit analysis of projected
supply additions, and that the System document the results in its next
filing as part of its compliance with Condition 4.
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Tv. DECISION AND ORDER

The Siting Council hereby REJECTS, in part, and ACCEPTS, in part,
subject to Conditions, the Combined First and Second Supplements to the
Second Long-Range Forecast of Electric Power Needs and Requirements of
the Cambridge Electric Light, Canal Electric and Commonwealth Electric
Companies. As discussed herein, the Siting APPROVES unconditionally the
demand portion of the Forecast, and REJECTS and imposes four CONDITIONS
on the supply portion. 1In the next supplement, to be filed on or hefore
February 1, 1986, the Siting Council hereby ORDERS:

S-1. That the System provide a supply plan that is sufficient to
cover projected peak demand and reserve reguirements for all
forecast years, as described herein;

5-2. That the System present a complete sensitivity analysis of the
magnitude and timing of its capacity needs under a reascnable set
contingencies;

S-3. That the System forecast its potential for acquisition of
capacity and energy from cogeneration:

S-4, That the System continue its efforts to perform a cost-benefit
analysis of all of its projected supply additions and conservation
programs, and document its results in reviewable form.

. y
prer L] Wit
mes G. White, Jr.,ﬂﬁéq.
earing Officer

On the Decision:
George H. Aronson

Unanimously APPROVED by the Energy Facilities Siting Council on
2pril 25, 1985, by those members and designees present and voting:
Chairperson Sharon M. Pollard (Secretary of Energy Resources); Joellen
D'Esti (for Secretary of Economic Affajrs, Evelyn F, Murphy); Sarah Wald
{for Secretary of Consumer Affairs, Paul W. Gold}; Stephen Roop (for
Secretary of Environmental Affalrs, James S. Hoyte); Robert W. Gillette
(Public Environmental Member); Joseph W. Joyce (Public Labor Member).
Ineligible to vote - Dennis J. LaCroix (Public Gas Member).

2lz)25 %@ Q&&

B dte Sharon M. llag@
Chalrperson
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The Energy Facilities Siting Council APPROVES subiject to CONDITIONS
the First Supplement to the Second Long-Range Forecast of natural gas
requirements and resources of Bay State Gas Company ("Bay State" or
"Company™)

At the outset, the Siting Council recognizes that this decision
contains language which is highly critical of the Company's Forecast.
Therefore, the Council wants to indicate the specific reasons for
approval of this Forecast.

First, the Council recognizes that in the past it has not reviewed
gas company forecasts with the rigor applied to electric forecasts.

In the Siting Council's view, the state of the art of forecasting
gas sendout reguirements is comparatively underdeveloped, perhaps
resulting in part from the fact that the level of available gas supplies
served to form a constraint on growth, thereby reducing the importance
of forecasting. 1In a senario of constrained growth, and perhaps in the
absence of persistent guidance from the Council itself, gas company
forecast techniques generally did not improve.

The Siting Council believes the sendout forecasting will assume
greater significance in the emerging, more-competitive natural gas
markets. This decision exemplifies the type of review the Council will
attempt to bring to bear in the future.

Although critical of some of Bay State's current forecasting
methods, the criticisms might as easily be applied to some other gas
companies. Thus, the Siting Council's present decision is intended to
provide notice of the scope of future proceedings.

Indeed, the Council itself has implicitly condoned the practice of
requiring appropriate documentation and explanation through discovery
responses rather than in the initial filings. 1In this proceeding, Bay
State quite possibly might have been able to assuage some of the
criticism through further interaction with the Council.

Ag indicated, however, in the Procedural Order of April 11, 1985,
this proceeding has been subject to delay for several reasons. That
Procedural Order indicated that the preferred path was to terminate this
proceeding thereby affording the Company with the guidance contained
herein.

Accordingly, the Courncil APPROVES the current Supplement.
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I. Introduction
A, History of the Proceeding

A succinct view of this proceeding, hardly a mcdel of
administrative efficiency, is that the Siting Council's review was
entangled for the first six months in procedural disputes between Bay
State and the New England Fuel Institute, Inc. ("NEFI"). Thereafter,
the Siting Council's review was delayed due to substitution of a new
Hearing Officer and a change of personnel in the Siting Council's own
Staff. Accordingly, the recent Procedural Order of April 11, 1985, for
the reasons set forth therein, provided that this Decision would be
issued without additional proceedings.

Bay State filed the current Supplement on November 10, 1983, Bay
State supplemented its filing on November 30, and December 12, 1983 with
certain Siting Council Tables. In accordance with the directions of the
Hearing Officer, Bay State provided nctice of this adjudication by
newspaper publication.

On December 20, 1983, NEFI, an incorporated association of
independent retail and wholesale home heating oil dealers and
distributors in six New England States, filed a Petition to Intervene.

NEFI's Petition triggered a time-consuming dispute with Bay State
concerning the legitimacy of NEFI'g intervention. On February 17, 1984,
the Hearing Officer granted NEFI "full intervenor status" as to aspects
of the proceeding involving the marketing of natural gas. See
Procedural Order dated February 17, 1984.

Thereafter, Bay State and NEFI contested three particular
procedural matters. First, Bay State continued to advance its argument
that NEFI'g intervention should be dismissed. Secondly, Bay State
requested confidential treatment in the form of a Protective Order for
certain responses to information requests of the Siting Council Staff,
Third, on June 11, 1984 Bay State requested issuance of a subpoena to
NEFI directing NEFI to produce, inter alia, certain information
cohcerning its members, NEFI's position with regard to the importation
of Canadian natural gas, and any information in NEFI's possession on the
relative prices of oll and gas throughout the forecast period in Bay
State's service territory. Bay State requested the Hearing Officer by
subpoena to direct Mr. Charles Burkhardt of NEFI to appear to answer
guestions on these issues. Bay State filed an additional request for
issuance of another subpoena or June 20, 1984, seeking further
information concerning NEFI's members.

Both Bay State and NEFI filed several pleadings concerning these
issues. As reguired on Bay State's request, the Hearing Officer issued
the requested subpoenas on June 15 and 22, 1984, NEFI filed a Petition
to Revoke the Subpoenas on June 29, 1984, and Bay State filed its
Opposition to Revocation on July 11, 1984, On August 8, 1984, the
Hearing Officer orally stayed for an indefinite period the schedule
which had previcusly been set for NEFI's response to the subpoenas.
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On June 15, 1984, the Hearing Officer issued a Protective Order
specifying those portions of the responses to the Council Staff's
information requests entitled to confidential status. The effectiveness
of the Order was stayed, however, pending receipt of NEFI's responses to
the subpoenas. The Protective Order specifically provided Bay State
with the time required to seek review of the Protective Order as deemed
necessary by Bay State. The Hearing Officer's oral issuance of a stay
as to the subpoena schedule also served to stay the effectiveness of the
Protective Order. The "issues" surrounding the subpoenas and Protective
Order remained unresolved until April 11, 1985.

The April 11, 1985, Procedural Order alsc granted the Late-Filed
Petition to Intervene of Distrigas of Massachusetts Corporation
("DOMAC").

B. Background

Bay State serves approximately 193,000 customers in 56
Massachusetts communities. The Company serves three geographic areas
surrounding the cities of Brockton, Springfield and Lawrence. Bay State
is the third largest seller of gas at retail in the state, ranking
behind the Boston and Commonwealth Gas Companies. Actual 1982/83 firm
sales totaled 26,438 MMcf, representing approximately 18 percent of the
total firm gas sales in Massachusetts.

The Company's service territory is primarily residential. 1In
1982/83, residential customers represented approximately 93 percent of
the total number of customers and accounted for 63 percent of total firm
sales, Commercial businesses made up 7 percent of the firm customer
base and accounted for 26 percent of total sales. Industrial businesses
comprised only 0.4 percent of firm customers and accounted for 10.6
percent of firm sales. Sales are highly temperature sensitive -
approximately 63_percent of the 1982/83 normalized firm sales were due
to heating load.

Bay State also supplies gas at wholesale to 9 of the 13 remaining
utilities in Massachusetts and to 8 utilities in neighboring states.
In 1982/83 firm sales to off-system customers were 9 percent
of total gas sendout. In addition to selling gas on a firm basis, the
Company sells gas to a number of customers on an interruptible basis.
These sales amounted to 20 percent of total gas sendout in 1982/83.

Table 1 summarizes 1982/83 sales statistics and service territory
characteristics.

Bay State currently has two active subsidiaries, Northern
Utilities, Inc. and Bay State Exploration, Inc. Northern has a
wholly-owned subsidiary, Granite State Gas Transmission Inc. ("Granite
State"), an interstate gas transmission and supply company. Granite

1. Estimated from Forecast, Technical Supplement.



Table 1
Bay State Gas Company
1982/83 Sales Statistics

(MMef)
Division
Brockton Lawrence Springfield Total
Custoner Class Eustowers Semdout Customers Sendout  Customers Sendout  Customers  Sendout
Residential _
Kith Heating 55,107 8,822 23,378 3,056 44,252 5,5e8 122,737 13, 406
Without Heating 22, 567 9ee 8,809 202 25,133 622 96, 963 1,346
Commercial 5,616 2,958 2,239 1,219 5, 341 2,897 i3,19 6, 834
Industrial 392 1,069 123 &E7 254 1,0% 774 2,832

Total On-System Firm{l) 83,882 11,371 34, 554 5, 164 75, 040 3,303 193,276 26, 438

Of f~Systen Firm(2) 8797
Interruptible 8,351
Total Sales 37,586

{1} Excludes company use and unaccounted-for pas.
(2) OFf-gsystem sales statistics are not available by divisiom



99

State is the sole purchaser of pipeline natural gas supplies from
Tennessee Gas Pipeline Company on behalf of Bay State.

C. Previous Proceeding

In its decision on Bay State's Second Long-Range Forecast, the
Siting Council approved Bay State's sendout forecast and supply plan
subject to numerous conditions concerning methodology, reporting
requirements, and supply sufficiency, 9 DOMSC 129 (1983). 1In that
proceeding, the Council reviewed the Company's gas sendout forecasting
methodology in great depth. Similarly, the Council examined the
Company's ability to meet the peak day requirements of its on- and
off-system customers. For the first time, the Council examined Bay
State's ability to meet the requirements in each of ite divisions, along
with its ability to meet system—-wide requirements.

Bay State prepared its 198l forecast of sendout reguirements using
the ordinary least sgquares regression technique. Actual monthly sendout
data was regressed on degree day data. The resulting intercept term was
assumed to be a proxy for daily base load (sendout at a zero degree-day
level), while the slope of the regression line was used as an estimate
of heating use per degree day. These use factors were taken as
representative of the system-wide daily base and heating use factors of
existing customers under normal veax, design year and peak day weather
conditions,

The Company projected that beoth the bhase and heating use factors
would grow 3 percent per year. The Company stated gross load additions
were restricted to about 6 percent per year, but that due to
congervation and load loss, net growth was expected to be approximately
3 percent per year. The Company projected that each of its divisions
would grow at the same annual rate of 3 percent,

Using these base and heating use factors, and the appropriate
weather criteria, the Company projected future sendout requirements
under normal year, design year and peak day weather conditions. The
Company allocated the forecasted normal sendeut to the residential
sector on the basis of several undocumented assumptions regarding
customer use factors. The remaining normal vear requirements were

2, Siting Council Regulations require that a company's forecast be
based on substantially accurate and complete historical data and on
reasonable statistical projection methods. In past proceedings,
the Siting Council has found projection methods to be reasonable if
they are appropriate (technically suited to the size, nature, and
resources of the utility)}, reviewable (such that another person
given the same information and expertise could duplicate the
results), and reliable {such that the methodology, data and
judgements inspire confidence that the forecast predicts what is
most likely to occur). Fitchburg Gas & Elec. Light Co., 10 DOMSC
181 (1984).
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allocated to the commercial and industrial sectors in a subjective
manner which the Council found to be unreviewable, 2 DOMSC at 153-54.

The Council noted the seriousness of its concerns over Bay State's
use of a single equation to estimate the behavior of its entire customer
base, over an entire year. The methodology, particularly the assumption
that both base use and heating factors would increase 3 percent per year
in all divisions, did not account for the temperature responsiveness of
existing load, the temperature-sensitive nature of potential new load
additions, or for the variations in load growth potential across the
Company's service territory. The Company did not document how it
planned to meet its load growth goal, or whether it was in fact
attainable, No consideration was given to the potential types of load
to be added (base or heating load or end-use types) nor how the added
load would impact seasonal and peak requirements. Conservation assump-
tions were neither documented nor reflected in customer use factors, 9
DOMSC at 158.

The Council found the Company's forecasting methodology seriously
deficient in terxms of sophistication, documentation and more
importantly, reliability. Many assumptions underlying the forecast of
sendout were not provided. Subjective judgement provided the basis for
a large part of the forecast, rendering it unreviewable. Conseguently,
the Council found little basis on which to judge the accuracy or
reliability of the forecast, 9 DOMSC at 165-66.

Bay State was directed to make substantial improvements to its
forecast methodology and documentation, 9 DOMSC at 205-06.
Specifically, the Company was ordered:

- to meet with the Council staff to discuss the development of
an adequate forecasting framework to address specific concerns
outlined in the Order (Condition 5);

- to provide all data and judgements used to estimate historical
and projected customer use factors in each class and to
document how these data were incorporated into the forecast of
gendout requirements (Condition 4);

- to address the impact of conservatiorn on sendout requirements
(Condition 2);

- to report on its procedure to monitor growth potential in its
service territory (Condition 3);

- to discuss the issue of gas decontrol and its effect on total
forecasted sendout (Condition 1}; and

- to report certain sales and forecast data on a disaggregated
bagis (Condition 7).

On the supply side Bay State was ordered to address several issues,
9 DOMSC at 105-06. These included:

- ite ability to meet sendout reguirements during a proleonged
period of cold weather (Condition 9);

- its ability to meet sendout requirements in the event of
design weather in the 1984/85 split-year {Condition 8);
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- its process for evaluating the costs and benefits of
incremental gas supply surpluses (Conditions 10); and

- the treatment of off-gystem gas sales in Council tables
{Condition &),

Bay State has satisfactorily met only a few of these conditions,
has partially complied with others, and failed to address the condition
requiring a cold snap analysis for each division.

Bay State has satisfactorily complied with those conditions
requiring changes in the Company's reporting of certain sales and
forecast data. The Company has submitted disaggregated historical and
forecasted sales data for each of its three service territories
(Condition 7). Additionally, the Company has identified its firm and
optional off-system sales as well as contracts which guarantee delivery
through a pipeline interconnection, and therefore impact peak day
requirements (Condition 6). The Company demonstrated that in the event
of a 1984/85 design split-year it would experience no shortfalls on a
seasonal basis (Condition 8). Finally, Company representatives and
Council Staff met on several occasions to discuss compliance with
conditions of the Order (Condition 5).

The Company has partially complied with other conditioms.
Condition 4 regquired that the Company provide all data and judgements
used to estimate historical and forecasted base use, heating use, and
average use factors in each customer class and describe how these data
and judgements were incorporated into the forecast. While the Company
has outlined in its filing all historigal base and heating use factors
for all classes, it has not done so for forecasted data. In this regard
we find the Company has not met the requirements of this condition. We
address these issues in more detail, infra.

The Company has addressed the issue of conservation in greater
detail, as required by Condition 2. But the Company has failed to
accurately and reliably integrate that effort into its forecast of
future sendout reguirements. Accordingly, portions of the requirements
of that condition are reimposed as Condition No. 4.

Condition No. 3 required the Company to discuss its procedure to
monitor growth potential in its service territory, including its policy
with respect to the addition of new load and the use of fuel use
profilegs in the residential sector. In imposing this requirement, the
Council was attempting to follow up on a condition imposed on the Bay
State in Docket No, 80-~13 which directed the Company to conduct a study
of customer use.

In response to that earlier condition, the Company responded that
because it already had in place a procedure to continually monitor
short~ and long-term growth potential there were no plans to undertake
additional studies. The Council ordered the company to further document
these procedures to monitor growth potential.
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Again, the Company has attempted to respond to the concerns of the
Council in its response. Again, that response is inadequate. The
Council orders the Company to address these concerns again in
Conditions 1, 2, and 3.

The Council finds that the Company has not addressed its ability to
meet cold snap conditions in each of its divisions as required by
Condition 2 and we reinstate that requirement as a condition to the
approval of this filing. This issue is discussed more thoroughly,
infra.

ITI. Analysis of the Sendout Forecast

In this year's filing Bay State has partially responded to the
Council's concerns in the previous Order. However, the Council remains
concerned over the reviewability, appropriateness and reliability of Bay
State's filing. The Company has submitted monthly division—-specific
historical data, which form the basis for the forecast of future usage
by existing customers. It has provided disaggregated historical and
forecast data for each division. 2And it has discussed, in a very
limited fashion, market considerations in the various classes of
service. Finally, the Company has made some changes in components of
its forecast, most notably the normalization process.

Nonetheless, documentation remains incomplete and in the case of
normal year, design year and peak day forecast methodologies, is
nen-existent. Certain methodological issues are unresolved and remain
troublesome. The Company has again failed to outline, in any detail,
the basis for its forecasted load additions. It has not demonstrated
that it understands the temperature-responsive character of its existing
and new load additions, and the impact these will have on seascnal, peak
and design requirements. Simplistic assumptions form the basis for the
allocation of forecasted loads to seasons. Peak day and design year
methodologies still do not adeguately and reliably reflect the potential
impact of planned load additions on sendout requirements.

The Council believes that if a company is to be able to plan for
the long- and short-run resources and facilities necessary to meet
requirements in a reliable, economic manne¥, that a company must be able
to predict the usage of existing and new customers under normal year,
design year and peak-day weather conditions.

In predicting the requirements of existing customers a company must
estimate how usage varies with temperature over the course of the year
and how total use and usage patterns are changing due to changes in the
various factors which influence gas consumption, including the price of
gas, regional economic conditions, and behavioral changes in the stock
and characteristics of gas-using equipment (due both to replacements and
additions of equipment and improvements in appliance efficiencies).
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In predicting future load additions, a company must estimate the
types and numbers of customers added ({(residential, commercial,
industrial) and the types and characteristics of end-uses added.
Understanding these issues is important because it enables a company to
predict the short- and long-run annual, geasonal and peak requirements
of its customers. It also gives a company information as to the degree
and manner in which it is able to influence total usage and timing of
usage, sc it may make more cost-effective supply and facility planning
decisions in the long-run, and better, least-cost dispatching decisions
in the short-~run.

Bay State's sendout forecast does not instill sufficient confidence
for the Council to even attempt tc determine that the Company can plan
to meet its customers' needs in an adequate, least-cost fashion.

This decision will focus on discussing the incremental changes in
Bay State's forecasting effort since its last filing and the major
continuing weaknesses of the current Bay State forecast.

A. Results of the Forecast

System-wide annual on-system requirements in a normal year are
forecast to increase 1.5 percent per vear between 1982/%3 and 1987/88,
one-half the annual rate forecast in the previous year. Growth is
projected to occur primarily in the Brockton and Springfield divisions,
with estimated annual growth rates of 2.0 percent and 1.8 percent,
respectively. The Lawrence division is forecast to experience minimal
growth, at 0.25 percent per year.

Consumption in the commercial sector is projected to increase the
fastest, at 3.3 percent annually. Sales to the industrial sector are
projected to grow approximately 1 percent per year. Overall,
residential sales are projected to grow (0.8 percent per year. Sales to
residential customers with gas heating are projected to grow at an
annual rate of 1.4 percent per year, while sales to residential
customers without gas heating are projected to decline over 7 percent
per year.

Because of their differing growth rates, the various class shares
of total sales change over the forecast period. Commercial sales' share
increases slightly, from 24 percent of total sendout to 27 percent. The
residential sector's relative share is projected to decrease slightly,
from 64 percent to 61 percent of total sales., The industrial sector's
share is projected to decrease by less than one-third of one percent, to
10.3 percent of total sales in 1987/88.

3. These figures exclude the impact on growth rates of the
requirements of Bay State's wholesale, off-system customers.
Off-system annual and on-peak requirements are discussed infra.
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B. Analysis of the Forecast Methodology

The following sections discuss the Company's method for addressing
each component and the Council's evaluation of the Company's approach.

Section 1 examines the normalization process used to develop a base
for projecting future requirements of existing customers. Section 2
examines the Company's projections of additions of new load and
customers in each class and year. Section 3 examines the Company's
study of residential conservation. Section 4 analyzes how the Company
integrates these three components into an overall forecast of sendout
requirements in the heating and non-heating seasong of a normal year.
Sections 5 and 6 examine the Company's design vear and peak day
methodologies and the resulting forecasts.

1. Normalization of 1982/83 Sales Data.

In order to develop a base from which to project future sendout
requirements of existing cuitomers the Company weather-normalizes its
1982/83 monthly sales data. It does so for each division and for each
of six customer groups - the heating and non-heating segments of the
residential, commercial and industrial classes. The Company develops an
estimate of monthly base use for each customer group by averaging tota
sales in months in which sendout was judged to be primarily base load.
The Company does not adjust these use factors for the changes in the
number of meters from one month to the next or for the differences in
the number of days in each month.

Any remaining sales in each month are assumed to be entirely
heating load. The Company._divides this heating load by the number of
actual billing degree days experienced in each month to derive a

4, Sales data reflect the wvolume of gas for which the Company bills in
a month, while sendout data reflect the physical volume of gas
actually sent out in a month. The difference is captured in the
unaccounted-for category.

5. For example, in the residential heating class in Brockton the
average of July and August sendout is assumed to be base use in
each month of the 1982/83 split-year. However, the months used to
estimate base load vary across divisions and subclasses. The basis
for selection of these months is unclear and should be explained by
the Company in its next filing should it continue to use this
method.

6. The variation in the number of meters from one month to the next,
and the range in number of meters within the split-year, is quite
significant in some cases, and could have a considerable impact on
normalized sendout.

7. Billing degree days represent the average of the calendar month
degree days for any one month and those for the prior month. The
use of billing month degree days is an attempt to more accurately
correct Mcf sales in a month with the corresponding number of
degree days, since the billing periods do not correspond to a
calendar month.

~10-
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monthly heating factor (heating use per degree day) for each month.
Based on annual averages, the Company derives estimates of monthly base
use per customer and heating use per degree day per customer.

Using these monthly heating factors (usage per degree day) the
Company corrects actual sendout experienced in 1982/83 to account for
variations in weather from a normal vear weather criteria. This results
in weather-normalized estimates of 1982/83 monthly sales for each of the
six service classifications, in each of the three divisions. In these
adjustments, the Company treats non-heating customers in the same manner
as heating custcomers, correlating an estimated heating use with actual
degree days, and correcting this heating load for variations in weather
from normal.

Currently, the Company disaggregates sales data on the basis of
whether or not a customer uses gas for heating purpcses. However, the
basis for disaggregation is unclear (i.e., whether it is based on rate
classification, and if so, which rates are included under each
category}.

Formerly, Bay State did not explicitly normalize sales to
commercial and industrial customers. The Company stated that because
these sales were not gredominately temperature sensitive, it was
unnecessary to do so. In contrast, the Company currently rnormalizes
not only commercial and industrial heating sales, but also commercial
and industrial non-heating sales. The magnitude of the_weather
adjustment te commercial and industrial sales is large. Az a result,
the Council must question the Company's undocumented decision to change
such a basic assumption regarding the characteristics of a large part of
its customer base.

Normalized heating use factors for the commercial and industrial
non~heating classes exhibit some unexpected patterns. In the Brockton
division, the highest heating use per degree day in 1982/83 occurred in
September and Octobex, the third and fourth warmest months of the vear,
respectively. In the Lawrence division, the industrial group exhibited

8. Implicit in the Company's regression analysis of aggregate sales
was the normalization of commercial and industrial sales. However,
in allocating normalized sales to customer classes, commercial and
industrial normalized szles were assumed to be equivalent to actual
commercial and industrial sales, respectively. The implied
adjustment to commercial and industrial heating use may have
resulted in an improper allocation to the residential sector.

o. The positive weather adjustment to 1982/83 commercial and
industrial sales is equivalent to 30 percent of the total new load
added over the forecast period, or 120 percent of the average
annual load added over the forecast period.

=11



106

its highest heating increment in September, at a level twe and one-half
times the level for January. Heating use for September and October in
the Springfield commercial class is negative, indicating that usage in
these months is less than the estimated monthly base use, estimated from
July and August sales.

These irregularities are counterintuitive and unexplained by the
Company. The Council believes they are indicative of underlying
problems in the level of aggregation chosen by the Company. The Company
has not demonstrated that the groupings exhibit enough similarity in
their end-uses and consumption patterns to warrant relying upon them for
purposes of normalization. The groupings do not account for different
types of commercial and industrial customers or buildings, different
intensities of energy usage, or different end-uses, aside from space
heating. The attempt to correlate non-heating usage with decgree days
implicitly assumes that all end-uses are predominately temperature
sensitive and positively correlated with weather.

The importance of an accurate and reliable method of normalizing
historical sales data should not be understated. An improperly normalized
historical data base, used as a baseline for future projections, could
introduce more error intc a forecast of future gas requirements than an
unreliable forecast of new load additioms.

An alternate method of disaggregating commercial and industrial
sales data which might prove tc be more reliable than the Company's
current approach is one based on SIC codes. This could eliminate
problems created by too much aggregation, and, to some degree, account
for consumption differences associated with building types, energy
intensity, and temperature sensitivity. Additionally, using SIC-coded
data provides an opportunity to analyze changes in the composition of
the commercial and industrial base over time, changes in energy use
patterns within particular SIC ccdes, and the responses of certain
SIC-code groups to market conditions and marketing policies.

Clearly, such data are already useful to the Company for preparing
marketing plans and strategies. The Company has assigned four-digit SIC
codes to all of its commercial a industrial accounts for purposes of
developing marketing strategies. Approximately 64 percent of
commerciallind industrial sales are made to customers in ten, two-digit
SIC codes.

Accordingly, the Company is ordered to present an analysis of
commercial and industrial usage patterns by SIC code, at least at the
two-digit level. The appropriate level of disaggregation will have to
be determined by the Company after an analysis of existing data. This
study of usage patterns should include an analysis of the homogeneity of

10. Response to Information Requests SF-11, dated May 4, 1984.
11. Estimated from figure provided in Response to Information Request
SF-11, dated May 4, 1984.

-12a
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energy intensity, end-uses, and usage patterns within individual
SIC codes. Condition No. 1 addresses this issue.

In future filings, the Company should outline clearly the basis and
rationale for its disaggregation of sales data for the purposes of
weather normalization. The Company should demonstrate that the manner
in which it disaggregates the data is the most appropriate given the
characteristics of the customer base and the available information.

Bay State's normalized 1982/83 sales data constitute a major
compeonent of the forecast of future sendout requirements, The data
represent what the Company expects existing customers sendout
requirements will be in future years under normal weather conditions, if
all other conditions of 1982/83 remained unchanged, including the number
of customers, gas prices, the price of other fuels, cother economic
factors, the stock and efficiency of energy-using equipment, and the
behavioral characteristics of customers.

To forecast what these existing customers will use in future years,
it is necessary to project the impacts on energy use of forecasted
changes in each of these factors, Similarly, it is necessary to project
conservation effects due to behavioral changes and changes in equipment
efficiencies, and permanent and temporary losses of customers due to
general economic conditions or to lower alternate fuel prices. The
Company's treatment of these influencing factors is discussed in the
following sections.

2. Forecast of Future Load Additions.

Irn its previous filing Bay State projected that system-wide
load would grow at an arnual rate of 3 percent, a fig e consistent with
the then existing supply and distribution capability. The Company
allocated load growth to the residential sector on the assumption that
these customers’ use factors would remain unchanged from the previous
year. Any remaining load to be added was allocated to the commercial
and industrial classes in a su?éective manner consistent with historical
data and Company expectations.

The Council found several problems with the Company's methodology.
In particular, the Company's assumption that base- and
temperature-sensitive loads would increase 3-percent per year failed to
account for the impact that new load additions, if different in energy
use characteristics from the existing load, might have on seasonal and
peak requirements.

In this year's filing Bay State has modified its method of

forecasting future load additions. 8Still, the Council finds that Bay
State has inadequately documented its judgements concerning the factors

12. 9 DOMSC at 143 (1983).
13. 9 DOMSC at 139-140 (1983).

-13-
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likely to impact load growth plans and projections. While the filing
containg a limited, general discussion of market considerations and
expectations in each sector, it fails to outline basic information on
load added by end-use or by market sector (new construction,
conversions, etc.). In the commercial and industrial sectors no
distinction is made between gross load additions and expected load loss;
only net inecreases in sales are outlined. No distinction is made
between load growth due to the addition of new customers and that due to
increased sales to existing customers. Trends in load growth exhibited
in prior forecasts are no longer evident in this yvear's filing, yet the
forecast provides no explanation of why these reversals of trends are
expected to occour.

a. Residential Sales

The following sections discuss Bay State's forecast of residential
load additions. The discussion ig divided into several components.
First, the Council discusses the information presented in the Company's
filing and in response to information requests (Section i). Secondly,
the Council presents its analysis of the presented information and
outlines the problems identified (Section ii). FPinally, we discuss Bay
State's marketing and sales data which are part of this record but
conflict with the Company's Siting Council Filing.

The Council realizes that the following discussion is very detailed
— perhaps to the point of being inappropriate for a decision of this
nature. However, this is intenticnal and necessary so that the Company
thoroughly understands the problems associated with this portion of its
Siting Council filing.

i) 8iting Council Filing

In its filing, Bay State outlines the elementary assumptions which
presumably form the basis of the forecast of future load additions in
the residential class. The key assumption is that the Company expects
to add load to the residential heating class during the forecast period
at the same rate as load was added during calendar year 1982.

The Company expects to focus its marketing efforts primarily on
three areas: existing non-gas residences which would require minimal
service extensions due to their close proximity to gas mains; inactive
services; and existing gas residences which do not use gas for heating
purposes. The Company states that it will focus equipment sales and
rental activity on high efficiegiy heating units, conversion burners,
room heaters and water heaters, Additionally, regarding residential

14. Irn the filing the Company outlines assumptions regarding annual
usage of the various equipment types as follows: high efficiency
heating upit = 110 Mcf; conventional heating unit - 128 Mcf; and
convergion burner - 125 McE.
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non-heating customers, the Company states that there will be no
additions and that any load losses will be due to heating conversions,
based on historical information.

In response to Staff information requests the Company stated that
it expected to add 465 MMcf of residential heating load ann&glly, based
on "existing sales personnel™ and the "areas to be served". This
added load is due either to existing customers who add appliances, or
customers who convert to gas heating, although the Company cannot
provide a breakdown between the two. The Company states that the
average annual consumption of a heatiniscustomer in all divisions was
assumed to be between 110 and 125 Mcf.

Within the tables contained in the filing, Bay State outlines the
load it expects to add in the residential sector in each year of the
forecast period. In the residential heating sector Bay State projects
that it will add a total of 1159 MMcf over the forecast period, or 232
MMcf per year. For the Brockton, Lawrence, and Springfield divisions
the annual load addition is proiected to be 101 MMcf, 8 MMCE7 and 124
MMcf, respectively. These figures are net of conservation. The
Company projects that it will lose a total of 420 MMcf in the
residential non-heating class over the forecast period, or approximately
84 MMcf per year.

The Company also cites per-capita income, person-per-household, and
service~territory gas saturation statistics, as well as population data
for New England, Massachusetts and the Company's service territory. The
Company states that in the next five years its greatest competitor will
be fuel oil, with }Bcreasing competition from electric central heating
and water heating. However, Bay State gives no explanation of how
these various factors will affect its ability to market gas in the the
residential sector in the next five years nor does it explain how these
factors are accounted for in the forecast.

ii) Analysis of Forecast Data - Residential Heating

An examination of the annual customer and lcoad additions to the
residential heating class reveals several inconsistencies in the
Company's calculation of new customer additions; end-use assumptions;
average annual usage assumptions for new and existing customers; and
conservation assumptions.

15. Response to Information Requests SF-5, dated May 4, 1984,

16. It is unclear whether these estimates are for total consumption or
for heating use only. Response to Information Requests SF-16,
dated May 4, 1984,

17. The Companv's assumptions regarding conservation are discussed more
thoroughly infra.

18. Forecast, page unnumbered.
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The Company calculates the number of new customers to be added by
dividing the net loig to be added by the average annual usage of
existing customers. This implies that new customers will have the
same annual gas requirements as existing customers. However, the
Company states that part of its sales effort will focus on marketing
high-efficiency burners. Presumably, the appeal of this equipment is
that it offers customers the opportunity to substantially reduce gas
usage, and therefore total costs. Yet, the Company's forecast
methodology treats the average usage of new customers in a manner
inconsistent with marketing assumptions. Alse, the Company has stated
that the average annual consumption for new customers would be between
110 Mcf and 125 Mcf, presumably based on engineering end-use estimates.
The method used in calculating the total number of new customers does
not support this statement.

Additionally, the Company's method implies that it does not intend
to market total gross load added to new customers. In other words, Bay
State allocates cnly net volumes of gas {gross load minus conserved
volumes) for marketing to new customers. What becomes of conserved
volumes is unclear. Whether these volumes are marketed to existing
residential customers, to some other class, or not at all, is not
reported by the Company in its filing.

Bay State's filing indicates that it expects residential heating
customers to conserve, Yet the Company projects that average annual
usage of all customers will not decline over the forecast period. If
the Company is forecasting conservation, then customer use factors -
base and heating use per degree day - should reflect this,

Additionally, the Company states that it expects existing customers
to add new appliances. Although it is difficult to discern from the
data in the filing, these appear to be heating customers who are adding
room heaters and base load appliances. Howeveyr, the types of
appliances, volumes added and timing of these additions by existing
customers is unknown, as is the answer to the gquestion of whether the
addition of appliances by existing heating customers will offset
conservation in whole or in part.

For there to be no change in the average usage figures from year to
veay, conservation by existing customers, additions of appliances by

19. Response to Information Requests SF-16 dated May 4, 1984.

20. BAn analysis of data for the residential non-heating class indicates
that for every customer lost from this class, 24.1 Mef, the overall
average annual usage, is also lost, indicating no change in usage
by existing customers. Therefore, we infer that all appliances
added are in the heating class.
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existing customers, and new heating load additions would have to offset
one another exactly. Without additional supporting information, we find
this to be improbable. 1In any case, the Company has not shown - even
qualitatively, much less empirically - that this is what it is in fact
projecting.

The Council finds Bay State's treatment of new load and customer
additions in the residential heating class inconsistent and unreliable.
This does not mean that the Council challenges the ability of the
Company to achieve its projected growth; the Council simply can make no
finding on the reliability and attainability of those goals based on the
Company's filing. And, regardless of the reliability of the Company's
estimates of annual load additions, the Company's treatment of them for
feorecasting purposes, is neither reviewable nor reliable.

Accordingly, the Council finds that the Company has not adeqguately
demonstrated to the Council that it understands the effect of its load
growth plans and projected conservation on total annual regquirements and
total number of customers to be added. The prcoblem appears to be
primarily one of insufficient documentation and care in preparing the
forecast.

2 well documented forecast of new load additions would outline,
ameng other things, the following:

- the total net and gross load to be added in the residential
heating class; and a statement of what the company plans to do
with conserved volumes of gas (e.g., market them within the
residential heating class or some other class, or not at all);

- the portion of load growth (net or gross, depending on what
becomes of conserved volumes) to be marketed to new gas
heating customers; the portion to be marketed to existing
heating customers who add appliances; and the portion to be
marketed to non-heating customers who convert to gas service;

- how equipment end-use estimates are used in projecting the
annual requirements of new customers and in determining the
number of new customers the company expects to add; and

- how existing customers' annual average usage (base and heat)
are expected to change (due to appliance additions,
replacements and improving efficiencies); how the average
annual usage for new customers differs from existing customers
(due to smaller homes, more efficient appliances).

Condition 2 addresses these issues.
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1ii) Analysis of Forecast Data - Residential Non-Heating

There are also inconsistencies and problems in the Company's
forecast of residential non-heating sendout.

As noted previously, the Company states in its filing that all
losses in the non-heating class would be due to conversions to gas
heating. VYet, careful examination of the incremental changes in the
number of residential heating and non-heating customers indicates that
over the course of the forecast period the number of customers lost from
the non-heating class far exceeds the number of customers added in the
heating class (by approximately 75 percent). This contradicts the
Company's stated assumption that all customers lost from the non-heating
classification would be converted to the heating class. In fact, more
residential customers are apparently projected to leave the system than
are projected to be added, resulting in a net decrease in the number of
residential customers.

In its filing Bay State states that it projects future activity ir
the residential non-heating class on the basis of historical
information. Yet, historically the reverse has been true - the number
of new heating customers (both new hook-ups and conversions) has far
exceeded the number of customers tranﬁferred or lost from the
non-heating class by a factor of 1.6.

In its previous filing Bay State projected that the number of
residential heating customers added would exceed the number of
non-heating customers lost by a factor of 1.5, indicating that all
non—heat%ag customers lost from that class were converted to heating
service.”™” This old projection is in line with the Company's current
assumption that all non-heating customers lost would be due to
conversion to gas heat.

21. Between 1978/78 and 1982/83 the Company added 19,279 customers to
the residential heating class. In those same years 12,039
customers were lost from the non-heating class, and are assumed to
have been converted to heating service. It is not possible to
determine solely from the filed tables the true number of
non-heating customers who have converted to gas heating service.
In fact, new non-heating customers may be added to the system and
non-heating customers may terminate service entirely. The tables
reflect only the net change in the number of customers.

22. In its 1981 filing the Company projected it would add 32,804
heating customers and lose 21,641 non-heating customers over the
forecast period. See Docket No. 81-13, Tables Gl and G2.
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When guestioned on the inconsistencies within the current filing
and between annual filings, Bay State responded that its f£iling should
be amended to read "...any load lost from the non-heating clas§3will be
due to conversion to a heating customer or to alternate fuel."

Still, the Council is unable to resolve these discrepancies. The
Company has provided no information to support its amended statements
regarding customexr losses from the non-heating class. Nor has it
outlined the extent to which non-heating customers are terminating gas
service for an alternate fuel, or the alternate fuel(s) to which these
customers are switching, or the reasons for any trends. Accordingly, we
cannot make a determination as to the reliability of these projections.

iv) Marketing Data

In discovery Bay State was asked for the historjigal information
it used for its residential load growth projections. Bay State's
response (hereinafter "SF-3") included:

- a two-page narrative which discussed 1983 residential
marketing considerations;

- a forecast of 1983 unit and load additions by division
{(Exhibit A);

- a list of 12 major assumptions behind the 1983 forecast
(Exhibit B);

- the 1983 unit and load forecast by month and division (Exhibit
¢,D,E and M) ;

- a schedule of 1983 sales promotions (Exhibit H);

- unit and gas line costs projections (Exhibit J);

- the "New Load Summarv", a document which outlined for each
division, monthly and year-to-date 1981 and 1982 historical
load add data in the residential, commercial and industrial
sectors: and

23. Response to Information Requests SF-4, dated May 4, 1984,

24, Specifically, Council Staff requested the Company to provide the
historical data for the twelve-month period ending December 31,
1982 which indicated by division and class, the number of customers
and load added including the composition of that load (e.g.,
new-hook-ups, conversions from non-heating). 8See Information
Request SF-3 and Response dated May 4, 1984.

25. Included in this document was an estimate of the split between
heating and base lcad in the residential and commercial classes.
Ir the case of industrial, the split between base, heating, and
process load was provided. BAlso included were monthly and annual
load forecasts in each month and division, disaggregated by
residential, and combined commercial and industrial. In the
Procedural Order dated April 11, 1985, several responses to
information reguests were afforded protected status. The responses
are discussed in only general terms in this Decision to preserve
that treatment.
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- four pages outlining 1984 unit and load projections by month
and division; 26
- a summary of 1983 new load and unit additions

Bay State's response included neither an explanation of the
information contained therein nor any explanation of how this
information related te its forecast of future sendout requirements as
filed with the Council.

Also, during the course of discovery, the ngpany submitted its
most recent annual sales plan, dated March 1983. This contained a
residential services marketing plan outlining the issues expected to
influence the Company's ability to market gas to domestic users over the
next five years, including demographics, gas prices, deregulation, gas
supply and conservation, among other things. Attached as an exhibit to
the sales plan were projections of residential sales volumes for the
19B83-1987 time pericd.

The sales plan alsc outlined a number of key assumptions behind the
new load forecast, including an estimate of 1983 housing starts captured
by gas, projections regarding conversion activity, estimates of
near-the-main prospects, and water heater addition and replacement
rates.

The existence, thoroughness and detail of these sales and marketing
documents raise serious questions about the soundness of the forecast
filings and forecasting process the Company presents to the Council.
Most notably, within that single response, presumably offered in support
and clarification of the filing, were five different forecasts of what
the Coggany expects its new residential load additions to be in future
years.

However, the forecast and historical data contained within 8F-3
conflict with the Companvy's filing, and do nothing to support the
Company’s Petition before the Council. Similarly, the residential
forecast contained in the sales plan differs substantially from that
provided in the Siting Council Forecast. Although in one vear the sales
plan corresponds to the Siting Council forecast, no other information is
consistent.

The document SF-3 points to discrepancies between the information
the Ccompany uses for internal planning and that provided to the Council,
The 1983 and 1984 forecasts (SF-3) contair projections for each month of

26, It ig unclear to what units, or c¢lass(es) this information
pertains.

27. TResponse to Information Request D-7 dated May 4, 1984.

28, Within the document SF-3 there are 1983 and 1984 unit and load
forecasts; 1982 unit and load historical data, which presumably
form the basis for the load projections in the Siting Council
forecast; and the unit and load figures contained in the New Load
Summary.

-20=



115..

the number of units of each end-use (design burners, conversion burners,
water heaters and room heaters), the number of new all-gas homes, the
number of new gas customers and the number of main and service
extensions. Additionally, the New Load Summary outlines for 1981 and
1982 the number of base and heating units actually added and the base
and heating load added, presumably based on an engineering estimate of
the annual consumption of particular unit types.

Yet, in discovery responses the Company indicated it had no
knowledge of the make-up of its load growth goal of 465 MMcf per vyear.
It indicated it did pot know the number of new hookups or conversions,
nor the split between base and heating lecad. Clearly, as SF-3 and the
Sales Plan indicate, the Company has information regarding how it
intends to meet its aggregate load-growth goal. It has information
which allows it to estimate historical and forecasted annual base and
heating load additions by end-use, as well as the number of new hook-ups
and conversions in each vyear.

This information should be an integral part of the Company's filing
with the Council. BAny petition which contains less than such basic
information as projected load additions by end-use and base and heating
load, and new hook-ups and conversions, is wholly inadeguate.

The Council cannot begin to reconcile the various conflicting
information provided by the Company. Any attempt to do so would require
protracted rounds cf discovery or hearings, or both. To truly uncover
the Company's growth plans or what it can reasonably expect to occur in
its the residential markets, would regquire the Siting Council Staff
itself to reproduce the Company's forecasting process and forecast.
Given the already protracted nature of this proceeding, the Council
believes that such a process would not be beneficial. The resources of
the Company and Staff would be better spent working to improve future
forecast submissions.

It is apparent to the Council that Bay State, either consciously,
or otherwise, has established two planning frameworks - an internal
one used for budgeting and marketing purposes and a second one, designed
to fulfill Siting Council requirements in a minimum way. It is unclear
whether Bay State's failure to integrate the two frameworks into a
single process which meets the requirements of both, results from an
unwillingness to do so, or an inability to transform that internal plan
into a format that complies with Siting Council rules and regulations.

29. It is unclear from the document whether this is the number of new
gas heating customers (including new homes, conversions of inactive
or non-gas service and conversions of non-heating services) or new
gas customers (which would include new hook-ups and reactivated
services, only).
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Regardless of its motivation, the Company is on notice that in
future filings it will be expected to present a Forecast Petition which
is consistent with its own internal documents, both in content and in
the level of documentation. A company of Bay State's size and
resources must be more responsive to the Council's regquirements, It
must demonstrate to the Council that it thoroughly understands its
markets, and, as such, is able to reliably project future requirements.

These issues are addressed in Condition No. 2.
b. Commercial and Industrial

The Company states that its commercial and industrial sales efforts
will seek to add new customers while assisting existing customers in
their energy usage decisions, The Company will use its rates, policies,
advertising, and sales force to accomplish these two main objectives.

The Company states in its filing that "[alfter research and
considerable discussion, the Commercial Industrial Sales Department
concluded that the incremental gas load due to new bus%ﬁess customers
would represent about 1 MMcf per year from 1983/1987." The Company
alsc states that "..each year the Company's sales managers review the
yvear's sales record to date and, tempered (primarily) by forecasted
business cond%&ions and energy prices, establish a sales "goal" for the
coming vear.,” The filing further states that, at the time, "[t]lhe
goal for 1984 ha53aot vet been formulated, but will likely be between .8
MMcf and 1 MMcE."

However, an examination of the tables in the filing indicates that,
on average, the Company projects that it will add 283 MMcf of load
annually. This figure is the net change in commercial and industrial
sales each yvear; there is no indication of the gross amount of load
added or lost each year. Furthermore, the tables indicate that Bay
State expects to add, on average, 450 new commercial and industrial
customers in each year of the forecast period. Again, the figure
represents the net change and gives no indication of the number of
customers lost in each year due to business closings.

In attempting to rectify the two figures reported in the filing
(the 0,8-to-~1 MMcf per vear sales ¢oal, and the 283 MMcf reported in the
tables} one could conclude that the 1-MMcf proiected increase in sales
is attributable to new commercial and industrial customers, as stated,
while the 282 MMcf difference between 283 MMcf and 1 MMcf, is
attributable to increased sales to existing customers.

However, closer examination of the forecast data raises doubt
regarding this possible explanation. Comparing the number of new

30. Forecast, Section II, page unnumbered.
31. Id.
32. 1Id.
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commercial and industrial customers added and the 1 MMcf increase in
sales presumably due to new customers, reveals that on average a new
commercial or industrial customer is projected to use slightly over 2
Mcf per year. This seems highly improbable given that the average
domestic water heater consumes approximately 30 Mcf per year and the
1982/83 average annual use per Bay State account for existing commercial
customers is approximately 540 Mcf and for industrial customers,
approximately 3,800 Mcf per vear.

The Company was asked in discovery to rectify these
inconsistencies: the estimate of sales attributable to new business
custeomers {1 MMcf per year between 1983-1287)}, the yet-to-be-established
1984 sales goal (between 0.8 and 1 MMcf), and the annual average net
increase in commercial and industrial load as reported in the filed
tables (283 MMcf per vear). The Company responded that "[tlhe
incremental gas load attributed to new business customers is anticipated
to be about 1 MMcf per vear. However, there will be switching to
alternate fuel, conservation, and cutbacks due t03§conomic conditions.
The net increase has been chown in the forecast." Clearly, this
response does little to clarify that information already available to
the Council.

In its filing, Bay State references its five year (1983-87)
marketing plan. This document, provided in discovery, outlines those
market sectors and business types which, due to their energy ug and
fuel selection characteristics, the Company expects to target. Also
included in this document were detailed discussions of those factors
likely to influence Bay State's ability to market gas in the commercial
and industrial sectors in the coming five years: available equipment
and changes in equipment technology; cogeneration; the availability of
dual-fuel equipment; demographics; conservation; marketing programs and
policies; and gas and oil prices. As an addendum to the sales plan, Bay
State presents electric, olil and gas price forecasts through 1990, and
1983 and 1984 commercial and industrial sales forecasts by general
end-use ({(space heating, base, and process).

Those annual forecasts provided with the five year marketing plan
do not agree with the Siting Council forecast for the same years and do
little to support the Company's filed forecast. The Council cannot
reconcile the conflicting information and accordingly cannot make a
finding on the reliability of the Forecast before it.

One final piece of evidence submitted by Bay State 1s the Stone and
Webster commercial sector marketing study - a detalled analysis of the
commercial market in Bay State's service3§erritory, as well as an
analysis of the potential for new sales,. Tt discusses future

33. Response to Information Requests SF-7 dated May 4, 1984.

34. Response to Document Regquest D-7 dated May 4, 1984.

35, The Stone and Webster Commercial Market Study, Preliminary Report,
August 1982 was supplied in response to Document Request D-2 dated
May 4, 1984.
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expectations regarding gas' marketability; new technologies; fuel
selection criteria; and population, personal income and employment
growth trends. In addition, the study gives a very detailed analysis by
SIC codes of energy use profiles, and current fuel source by end-use.
The study also outlines those SIC codes which due to their fuel use
characteristics are attractive marketing targets.

Again, problems arise in attempting to establish a link between the
material and observations presented in the Stone and Webster Report and
information jin the Siting Council filing. It is unclear what role, if
any, the Stcone and Webster Study played in the development of Bay
State's commercial and industrial forecast. Judging from the
information before the Council, the study played no role in the
development of the Forecast.

The information within the Siting Council filing does little to
inspire confidence in the Company's added load projections. While the
Company's internal sales plan and the commercial market study do nothing
to substantiate the Siting Council forecast, they do indicate the tvpe
of information available to the Company in formulating marketing plans,

Clearly, Bay State commissioned the Stone & Webster Commercial
Market Study in order to ald ir marketing strategy formulation. It is
unfortunate that Bay State has not taken the information provided to it
in order to bridge the gap between its marketing plans and strategies
and the forecast it prepares for the Siting Council. These factors
examined by Stone and Webster are precisely the ones that a
well-prepared forecast should consider. This is true of both the
commercial and industrial sectors.

While the Company chooses to omit price data, 8IC-code data and
end-use information from its Siting Council forecast, it has
demonstrated that it examines these same data in its internal planning.
This is not acceptable. The Council expects Bay State to use the same
tools of analysis in its Siting Council Forecasts as those used in its
marketing plans.

Specifically, in its commercial and industrial forecast, Bay State
should discuss its expectations regarding the price of gas and the
prices of competing fuels, dual fuel users, technological developments,
and the makeup of its new commercial and industrial customers by SIC
codes at least at the two-digit level,

At a minimum, Bay State should present its commercial and
industrial load growth plans on the basis of SIC code. The Company
should outline which SIC market groups it intends to target, the reasons
for that particular strategy and support for its expected new commercial
and industrial load composition.

Additionally, in preparing its commercial and industrial new load
forecasts, the Company should outline what end-use types it expects to
target during the forecast period and the impact these plans are
expected to have on normal and design, annual, seasonal, and peak
regquirements.
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The Company should address these concerns in its response to
Condition Mo. 3.

3. Conservation

In response to Condition 3 of the Council's previous order, the
Company conducted a study of residential conservation. Using multiple
regression analysis, the Company quantified the annual reduction in
usage per degree day per customer from Bpril 1978 to March 1983. The
Company assumed average use per meter per month is a function of degree
days, degree days squared and four additional (dummy) variables which
measure the change in usage per degree day from one split-year to the
next.

The result of the Company's study indicates a fairly consisggnt
decline in use per degree day per customer in the heating class. The
estimated annual average historical reduction in usage per degree day
are 3,7 percent for Brockton, 6.0 percent for Springfield, and 4.6
percent for Lawrence. The estimated annual change in total annual
requirements are 2.3 percent 3.3 percent, and 2.5 percent, respectively.

In order to project future reductions in annual requirements the
Company regressed the decline in annual reguirements over time. The
projected conservation rates in the residential class are 1.6 percent
for Brockton, 1.2 perxcent for Springfield, and 1.7 percent for Lawrence.

In studying historical conservation the Company 4id not distinguish
between conservation during the non-heating ggason, conservation during

the heating season and conservation on peak. Other companies have
observed that conservation rates are greater during su r and shoulder
months than during the heating seascon and peak periods, Accordingly,

it is possible that Bay State’'s conservation rates based on annual
averages overstate the conservation which can realistically be expected
to occur during the heating season and other peak pericds.

Given the closer margin of supplies over requirements that exists
during the heating season and peak periods as compared to other times of
the year, it is important that a company have a sense of the variability
of conservation across the vear. The Siting Council believes that Bay
State should develop seasonal conservation estimates for those classes
for which it is projecting conservation. Accordingly, the Council

36. The residential non-heating group in the Lawrence division did show
some fluctuation in use per degree day, however the Company
attributes this to changes in customer mix with respect to builder
classification.

37. These figqures were reported incorrectly by the Company in its
initial petition. The figures cited above are corrected. See
Response to Information Request SF-12 dated May 4, 1984,

38. Response to Information Request SF-15 dated May 4, 1984.

39. See Boston Gas Company 1984 Long-Range Forecast Supplement, Docket
No. 84-25, and 10 DOMSC 278 (1984),
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reguests the Company, in its reexamination of conservation in its next
filing, to giwve attention to the issue of seasonal conservation rates.
Additionally, the Company should state its expectations regarding
conservation on peak and illustrate how it reflects this in its forecast
of future reguirements. Condition No. 4 addresses this issue.

The Council makes several additional cobservations regarding Bay
State's conservation study.

Most prominent is the Company's own observation that "...the
projections implii}tly assume that the conditions which define them
remain unchanged"  ~ and that "[the] model was designed to measure
conservation to date, not to forecast demand. As such, it intentionally
excludes variables such 25 price, disposable income and other
determinants of demand." In line with the Company's cwn cbservations,
the Council cautions the Company in its use of the conservation
estimates in projecting future conservation,

Secondly, the Council notes discrepancies between the historical
and forecasted conservation rates reported in the conservation study and
those ciiculated from the average use figures reported in the Forecast
tables. Historical average heating use figures show a decline of
nearly 12 percent between 1978/79 and 1979/80. But, between the 1979/80
and 1981/82 gplit-years heating use per degree day remained stable, for
a total average annual decline of slightly over 3 percent per,year. 1In
those same years base use decreased over 5 percent per vear. Total
average usage per customer (base and heating) declined by slicghtly less
than 3 percent over those same five years.

In short, the data in the filing indicate historical trends
different from what is reported in the Company's conservation study.
Specifically, the Company's annual data presented in the filing show no
decline in heating usage with all conservation being manifest in the
base usage.

40. Currently the peak day forecast implicitly assumes conservation by
residential heating customers. This is because peak requirements
are assumed to grow at the same rate as normal year and normal year
sales have a dampened growth rate due to the effects of
conservation.

41. Forecast, Exhibit 2, page unnumbered

42. 1d.

43. Reported on those tables are heating use per degree day and annual
base use per customer. Although the Council has nothing on the
record regarding how these figures were derived, based on its
understanding of the previous forecast methodology, it is assumed
that these usage fiqures were derived using regression analysis.

44, Between 1978/79 base use per custcomer also increzsed by over 3
percent. Between 1979/80 and 1981/82 base use per customer
declined by 7.9 percent per year, for an average annual decline of
over 5 percent for the five years.
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Thirdly, we note that the Company assumes that no conservation will
occur in the commercial and industrial sectors. Without elaborating,
the Council notes, the Company's marketing plan totally refutes this
assumption. As noted, in the commercial and industrial sectors the
Company makes no distintion between gross and net load additions, and in
fact some of the load erosion projected in this class could be
conservation. The Company should state its expectations regarding
commercial and industrial conservation in future filings. It should
distinguish between load loss due to business closings and load loss due
to conservation.

Finally, the Company projects conservation in the residential
heating class ranging from 1.2 percent to 1.7 percent per year - yet
fails to4§eflect the conservation in its forecasted customer use
factors. The projected average annual use per customer figures show
minimal or no decline over the forecasted period. For these to be
consistent with the forecast conservation figures, new customers would
have to use significantly more gas, on an annual basis, than existing
customers. Yet, the Company calculates new customers by assuming they
have the same annual requirements as existing customers.

As the Council has stated numerous times, "[tlhe ability to
forecast sendout accurately depends upon forecasting conservation”
and "[i]f the Company is proiecting conservatizg by existing customers..
the customer use factors should reflect this.” Ir this regard, we
find that the Company has not adeqguately complied with the requirements
of Condition 3 of the previous order. While the Company has made a
commendable effort to measure historical conservation, it has failed to
adequately integrate that information into its overall forecast of
sendout requirements. As discussed previocusly, the Company has not
reflected the forecasted conservation in the projected number of new
customers. Accordingly, the Company is ordered to reflect any
forecasted conservation both in forecasted customer use factors and
forecasted customer additions. Condition No. 4 also addresses this
concexrn.

In sum, while the conservation study is an admirable attempt to
rigorously quantify conservation to date and project future
conservation, the Company's application of its results is inexact by
comparison, In fact, in terms of sophistication, the bulk of the Bay
State forecast by comparison is seriously lacking. The Council would
like to see the Company distribute its forecasting resources in a more
even manner, improving the whole of its forecast efforts together. 1In
this way the key elements of the forecast - normalization, new load

45. Assuming that consumption patterns, as reflected in usage figures,
will remain unchanged, the Company reports constant annual average
use factors in each division in both the residential heating and
non-~heating classes. Forecast, Tables G-1 and G-2.

46. See Tn Re Boston Gas Co., et al., 4 DOMSC 50, 64 (1980).

47, See 9 DOMSC 129, 158 (1982).

-27~



122 -

forecast conservation estimates, and documentation - would be more
balanced in terms of sophistication, appropriateness and reliability,

4, Normal Year Forecast

Bay State's filing contains no documentation regarding the
development of the forecast of normal year requirements. To the extent
possibkble, Council staff gained its knowledge about Bay State's forecast
only after analyzing thoroughly the numbers contained in the filing.
The normal year forecast is the cornerstone of any company's filing and
the level of documentation presented in Bay State's filing is
inadequate. Ironically, previous Company filings contained more
information regarding normal vear methodology than the present filing.
The Council expects a company to progress - not regress - in its
forecasting efforts over the vears.

In future filings the Company must state explicitly how it
incorporates its projections of future load additions into the forecast
of normal year sendout requirements. The Company must state its
expectations regarding the temperature sensitivity of new lcad additions
and the distribution of new load across the vear, at least at a seasonal
level., It must document its projections and assumptions, and illustrate
its calculations with examples. Condition 5 addresses this issue, If
the Company feels it is unable to comply with the requirements of this
condition, it should seek assistance from Council staff.

In forecasting normal year future sendout reguirements, Bay State
proceeds in the following way. The Company normalizes 1982/83
historical sendout by division and class. These seasonal figures become
the base for the forecast of future sendout reguirements, for both
normal and design year planning purposes.

Next, the Company adjusts the residential heating gross load
addition figures for expected conservation {although, as discussed
above, it is not clear that the Company has properly reflected
conservation in this class). The Company assumes no conservation in the
residential neon-heating, commercial or industrial classes. Conservation
rates are assumed to be the same in the non-heating and heating seasons.

In allocating new load additions across the split-vear the Company
makes the simplifving assumption that new load will be distributed
between seasons in the same proportion as 1982/83 existing load. For an
example, if historically 34 percent of residential heating sales
occurred in the non-heating season and 64 percent occurred in the
heating season, Bay State assumes that net new load added will be
distribu&gd in the same proportion. This holds true for all customer
classes.

48, However, because the different classes are growing at different
rates annually, the seasonal composition of total load is
forecasted to change slightly over the forecast period, with
heating season sendout becoming a greater proportion of total
sendout by the end of the forecast period.
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The Council believes to be highly improbable the assumption that
new load will exhibit the same distribution across seasons as existing
load. In future filings the Company should explicitly support its
assumption regarding the allocation of new load across seasons and state
its expectations regarding the type and temperature sensitivity of new
load, the timing of new customer additions, and the types, temperature
sensitivity and timing of load losses.

Additionally, the Council suggests the Company consider using
monthly data as a more appropriate and reliable way to inczgporate its
annual new load projections into the normal year forecast. To the
normalized monthly data, the Company could add monthly estimates of new
load additions. Annual estimates of new heating load could be allocated
to months on the basis of the normal monthly degree day distribution.

In the case of commercial and industrial loads, where load types may not
be so clearly defined, judgements regarding the targeted market sectors
use patterns might have to replace more rigorous methods. This is an
area where SIC coding could be potentially valuable.

Alternately, the Company could make more realistic assumptions
regarding the base/heating composition of new load and its disgﬁibution
across the year using 1ts knowledge of load types to be added.

5. Design Year Forecast

All gas companies plan their resources and facility requirements
on the basis of a design weather criteria, the worst seasonal conditions
for which a company plans to meet firm reguirements. Bay State bases
its design year planning on the assumption that the worst conditions it
will experience in a split-year will be such that the total split-year
will be 10 percent colder than a normal split-year. Furthermore, all
additional degree days in a design year are assumed to occur in the
heating season, so that a design heating season is nearly 13 percent
colder than a normal heating season.

Bay State forecasts that system—-wide design sendout requirements
will be 6.8 percent greater than normal year sendout requirements. This
relationship is projected to hold true for each year of the forecast
period. Because all additional degree days in a design year are assumed
to occur in the heating season in each year, design heating season
sendout requirements are appggximately 10 percent greater than normal
heating season requirements. Design requirements are forecast to grow

49. See Commonwealth Gas Company First Supplement to the Second
Long-Range Forecast, 1983, Docket No. 83-5.

50. See Boston Gas Company Second Supplement to the Second Long-Range
Forecast, 1984, Docket No. 84-25. '

51. These figures exclude the impacts of the increased requirements of
off-gystem customers during a design year. The Company assumes
that wholesale customers will request all optional winter volumes
during design weather conditions. Off-system requirements are
discussed in detail infra.
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at the same annual rate as normal requirements throughout the forecast
period. As discussed next, this appears to be so because they are
forecasted as a percentage of normal regquirements.

Further examination of the Company's f£iling shows that the
relationship between design and normal heating season sendout in each
division differs from that of the system as a whole. 1In the Brockton,
Lawrence and Springfield divisions, design heating season sendout
exceeds normal heating season sendout by 10,4, 10.8 and 9.5 percent,
respectively.

An analysis of the Company's 1982/83 sendout data shows that the
relationship between design heating season sendout and normal heating
season sendout for that particular year is approximately the same
relationsh%g as that forecast in the current filing for each of the
divisions. Had a design yvear occurred in 1982/83 in the Brockton,
Lawrence and Springfield divisions, requirements would have been 10.1,
10.2 and 9.5 percent greater than normal, respectively. Although, these
"historical" relationships are not exactly those forecast, they are
sufficiently close that, absent any other documentation, one could
conclude that the Company developed the forecast relationship based on
the 1982/83 figures. With no other informggion before it, the Council
can only coniecture as to this conclusion,

As was true of the normal year forecast, the Company provided no
documentation of design year forecast methodology in its filing. Given
the lack of documentation in support of the design methodology we have
nothing on which to judge its appropriateness or reliability. The
Council staff, however, makes several observations regarding the
contents of the filing.

In general, in each division and each forecast year, design and
heating season sendout are proportional by the same factor. Yet, if one
examines the types of load expected to be added and lost by the Company
this assumption loses its credibility. For example, in the Lawrence
division in 1984/85, 82 percent of total load projected to be added is
to be added in the heating season; 90 percent is due to heating
customers; and 64 percent to heating customers in the heating season.
Arguably, this pattern of load additions would have the effect of
aggravating design and peaking problems. The Council has seen evidence
in other cases that heating use per degree day i1s greater in the heating

52. Using the reported monthly design degree day data (See Table DD,
page unnumbered) staff calculated expected design heating season
sendout for each division for 1982/83. These figures approximate
the volume of gas that customers on the system would have used in
the 1982/83 szplit-year had design weather conditions occurred.

53. Alternately, the Company may have used regression analysis in
developing the historical relationships between normal and design
heating season sendout and in forecasting design heating season
sendout.
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season than in the non-heating season, and that heating use per degree
day is most likely greater during the design year than during a normal
year, given the same customer composition, 9 DOMSC at 16-19. It is not
clear that the Company captures this phenomenon in its design vear
forecast and is an issue which should be addressed in future filings.

Because of the importance of the design year forecast to a
company's commitment to new rescurces and/or facilities, it should be
among the most carefully prepared elements of a company's forecast. As
well, it should be among the most thoroughly documented elements of a
company's forecast.

That Bay State's failure to provide any documentation on its design
vear forecast methodology is not acceptable. In its next forecast, the
Company shall present a detailed description of its design year forecast
methodology, including, but not limited teo, a description of all
historical and forecast data used, including heating and base use
factors, and a discussion o§4how new load additions are expected to
effect design requirements. Conditions & addresses this issue.

6. Peak Day Methodology

A peak day is the coldest day for which a company plans to meet the
sendout requirements of its firm customers. In the case of Bay State,
firm customers include those off-gsystem customers guaranteed delivery on
a peak day. WNext to the design year methodology, the peak day
methcdology is perhaps the most important aspect of a company's sendout
forecast. A company determines the adeguacy of its existing facilities,
capacities and daily supply sources in part from its peak day
reguirements.

Once again, Bay State provides no explanation of the method it uses
to forecast peak day sendout requirements during the forecast period.
The only related information provided in the filing is contained in the
technical supplement. Based on 1982/83 historical data the Company
computed a daily base load and a heating increment, presumably
applicable to a January peak day.

In discovery, the Company was asked to explain the basis for its
peak day forecast figures, for each division and year. Additionally,
the Company wag asked to outline those volumes of gas guaranteed to
off-system customers on-peak, and assumptions mangregarding new
customers' contribution towards peak day sendout.

54. If new load is expected to be increasingly temperature sensitive,
as the current filing indicates, it might be expected that design
requirements are exacerbated by the addition of temperature
sensitive loads. It is this issue, among others, which we expect
Bay State to address in its next filing.

55. Response to Information Request SF-19 dated May 4, 1984.
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In response, the Company provided, for each division and year, the
daily base-use and heating-use-per-degree-~day figures which formed the
basis for the peak day calculations. Additionally the Company outlined
those off-system customers gquaranteed delivery on-peak and the volumes
guaranteed. However, Bay State failed to outline the method by which it
developed the usage factors.

Again, Council staff was required to infer the actual methodoclogy
used and assumptions made by the Company in forecasting peak day
divisional requirements. Apparently, that the Company assumes peak day
base load (calculated from the January base-use estimate divided by 31)
and heating use per degree day w%%l grow at the same annual rate as
total firm sendout reguirements.

Again, the Company's methodology fails to account for the
temperature sensitivity of new load additions. If the Company's new
load additions are predominantly temperature sensitive - and the
forecast and sales data indicate they are - then peak day requirements
are likely to grow at a faster rate than total annual requirements.
Just as heating season requirements are projected to grow at a faster
pace than non-heating season requirements (8.0 percent versus 6.9
percent, respectively), peak day requirements are likely to grow at a
faster pace than total split-year or heating season sendout
requirements,

For a Company that is responsible for meeting nearly 20 percent of
the peak day requirements in the Commonwealth, this method is neither
appropriate nor reliable. BAccordingly, the Company is ordered in its
next filing to develop and document a methodology which addresses the
changing nature of its customer base, including the temperature
sensitivity of new load additions. ¥Further, the Company should
specifically state its assumptions regarding peak day use factors.
Condition No. 7 addresses this concern.

7. Off=System Sales

Bay State is unique in that a major portion of its sales are to
other gas utilities for resale to end users. The Company currently has
9 off-gystem customers in Massachusetts and 8 in surrounding states. At
the time of the filinag, volumes under contract for the 1985/86 split
year totalled 4,163 MMcf. Of this amount, 3,010 MMcf was firm while
1,153 MMcf was at the purchaser's option. Over 70 percent of these
volumes are under contract for the heating season.

The Council realizes that some of these contracts have been
renegotiated since the Company filed. However, the Council has not

56. This is essentially the same assumption made by the Company in its
prior forecast, where it was assumed that since the goal was to
have firm on-system regquirements increase 3 percent annually, then
peak requirements would grow accordingly.
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attempted to modify Bay State's forecast of off-system sendout. The
Council expects Bay State to update this information in its next filing.
The Company is also expected to continue to provide that level of
information on off-system sales and contracts as provided in this year's
filing., Condition 8 addresses this issue.

The Council is alsc aware that all of the Company's off-system
contracts expire in March 1988. Although the expiration of these
contracts is not an issue in this review {because the relevant date
falls ocutside the time-frame of the Supplement) the next filing should
address the issue. With the awvailability of numerous new supply
sources, many of Bay States off-system customers may opt to reduce
significantly, or opt out of completely, their ING contracts. To the
extent that Bay State is not able to market this gas to interruptible
customers or use it to displace higher cost gas in ite own dispatch, Bay
State's retail customers may be adversely effected. In sum, with
Canadian and domestic gas available in the near future to many of its
off-system customers, Bay State may find itself with considerable gas
surpluses in the 1988/89% split-year and beyond.

8. Summary

In previous Decisions and Orders concerning Bay State's forecast,
the Council has attempted to give the Company guidance as to improvement
of its forecast methodology and documentation. The Company has been
conditioned to better document its forecast and the data and judgements
which comprise it. It has been ordered to present a study of customer
use factors and to further document and describe its procedures to
monitor growth potential. VYet, it has repeatedly falled to adeqguately
respond to the Council's orders and requests.

To some extent, the Company's failure to comply with these requests
has been the failing of the Council to £fully articulate its
requirements. However, the Council believes that its regulations
outline in sufficient detail what its mandate requires of gas companies.
Tt should not need to reiterate them with every company and every
Decision and Oxrder.

In this decision, and for the reasons identified at the onset,
however, the Council has attempted once again to remedy this situation.
We have outlined in detail those requirements upon which the approval of
this filing is conditioned.

The Company shall address the specific items outlined within the
text of this decision - not only the more general issues outlined in the
Conditions at its conclusion.

Accordingly, Council Staff shall be available to the Company to
provide assistance with meeting the requirements of this Order.
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ITI. Resources and Facilities

In the past, the Council has focused its supply side reviews
primarily on a gas company's ability to meet the requirements of its
firm customers. In the past, the Council has not scrutinized the costs
of gas supply alternatives, but examined mainly the adequacy of a
company's resources to meet normal vear, design vear and peak
requirements.

However, with the range of supply alternatives currently available
or awaiting approval, at different prices, deliverability levels, and
contract terms, the Council is compelled to examine whether a gas
company's choice of supplies is congistent with the Council's mandate to
ensure "“a hnecessary energy supply with a minimum impact on the
environment at the lowest possible cost." Mass. Gen, Laws Ann. ch. 164,
sec. 69H (emphasis added).

We have previocusly stated, "[in] the future, the Council will
attempt to review each company's basis for selecting a supply
alternative or the company's decisionmaking process to ensure that the
company's decision are kased on projections fougqed on accurate
historical information and projection methods.”

In reviewing Bay State’'s current filing, the Council has examined,
as before, the adequacy of Bay State's supplies to meet its firm
customers' normal vear, desigrn year, and peak day, and cold snap
requirements. However, as stated, the Council is unable to make a
finding on the reliability of Bay State's forecast of gendout
requirements under all conditions, and therefore can make no
determination regarding the reliability and cost implications of the
Company's supply planning.

With the above caveat znd assuming the Company's requirements are
as projected, it appears that in the short-run, with existing supplies,
the Company is able to meet the requirements of its customers undeggthe
worst conditions of design weather and significant forecast error.

Although satisfied that the Company will not experience a supply
shortfall in the short run, we are not so satisfied in the long-run.
Similarly, the Council is unable to determine whether the Company's plan
ensures a necessary supply at the lowest possible cost. We are in no
way suggesting a deficiency in the Company's supply planning. Rather,
the Council is providing notice of the intended scope of future
proceedings. In spite of our reservations regarding the reliability of

57. Fall River Gas Company, Docket No. 84-20, 12 DOMSC , (198%),

58. If 1985/86 design heating season requirements are Eupercent greater
than forecast, the Company would be able to meet firm sendout
requirements. However, this assumes that propane is available as
previously under centract.
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the Company's sendout projections, we present in the following sections
an analysis of what the Company presents in its filing.

A. Resources

Bay State receives the majority of its pipeline natural gas from
two major suppliers under four contracts. The Granite State Gas
Transmission Company providessgipeline natural gas to the Bay State
under its CD-6 rate schedule, Algonguin Gas Transmission Company
provides pipeline natural gas to the Company under two contracts, The
bulk of this supply is provided year-round under the F-1 rate schedule.
Firm winter service is provided under Algonquin's WS-1 rate schedule.
Additionally, the Company has contracts with Algonquin for synthetic
natural gas (8NG), purchased during the heating season. However, as
discussed infra, the Company has chosen to market out of this supply
source for the remainder of the contract period, which ends September
31, 1987.

To supplement its pipeline supplies, the Company has a contract
with DOMAC for the purchase of imported LNG. Proposed contract
amendments are for the purchase and transport of propane. These are
discussed infra. Additionally, the Company has three contracts for the
purchase and transport of propane. These are discussed within.

The Company has agreements with both of its pipeline suppliers for
underground storage service. The agreements provide for the storage by
Bay State of pipeline gas during the non-heating season and best-efforts
redelivery to Bay State during the heating season. Except as noted
below, these contracts are unchanged from the previocus year, and will
not he discussed in detail.

The Company's Brockton division is served only by Algonquin. The
Lawrence and Springfield divisions are served by Tennessee. As such,
certain supply sources are allocated to divisions based on this
constraint, in addition to contractual constraints on volumes which the
Company is allowed to take at each city-gate station. Table 2
summarizes the provisions of the Company's existing supply contracts,

1. Proposed CD-6 Contract Amendments.

Tennessee has filed a certificate application with the Federal
Energy Regulatory Commission ("FERC") to revise its delivery obligations
on a dg&ly and annual basis for wvarious customers, including Granite
State. Additionally, Tennessee has requested authorization to

59. On April 1, 1982 Bay State's and Granite State's contract with
Tennessee Gas Pipeline Company merged into a single contract
between Granite State and Tennessee. As a result of this merging,
the natural gas is now provided by Granite State to Bay State.
Forecast, page unnumbered.

60. Tennessee Gas Pipeline Company, FERC Docket No. CP84-441-000.
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fontract
RVL/AcCe ND@ Expiration
Supplier Lontract (M) (%NcF) Date
Granite Stats CD-6 20,950 65.8 11/1/2000
Algonquin F-1 9,027 I3.4 11/1/89
Algonquin N5-1 1,092 18.2 11/14/8%
Algonguin BNG-1 2,786 (1) iB.1 9/30/87
STDRABE ABREEMENTS
Raximue
Starage Daily Contract
Capatity Hithdrawel Expiration
Supplier Contract {MNct) (M¥cF) Date
f. Underground Storage
Sranite State 655 1623 14.8 §/172000
Granite State  Penn York 1894 17.2 33198
Algonquin 818 677 7.8 1572000
Algonquin 818 BOG 8.0 6/5/84
111, SUPPLEMENTAL
Eontract Quantitias Contract

PIPELINE SUPPLIES
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Table 2
Bay State Bas Company
Existing Supply Sources

(M) Expiration Date
A, LNB (4
1/71/2000
DOKAC 2610
Proposed Asended ACR Jie
B. PROPANE
Petrolane Northeast 350 (Firm) 3431785
Bas Service 347 (Optional) . '
C.M. Bining 25 (Firal 3731489
17 {Bptional} o
Lountry 8as 28 {Fira) 3/31/83

Distributors

18 {Optienal)

{1} The Cospany has elected its option to coapletely market out of this
supply source for the remainder of the contract peried.

{2
best-efforts basis.
{3

or 824 Ncf.

S
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The transportation of all underground storage gas is currently on a

One of load of propane is equivalent to approxisately S000 galiens



transport storage return gas on a firm basis for certain of its
customers, discussed infra.

Tennessee's application proposes to increase Granite State's
maximum daily quantity ("MDQ") and annual volumetric limitation ("AVL")
by approximately 43 MMcf and 10,700 MMcf, respectively. The record
before the Council does not indicate what portion of these increases
will be passed on to Bay State. Accordingly, Bay State is directed to
discuss in its next filing on the status of this FERC proceedings, and
its participation in this proposal, by way of any precedent agreements
or contracts executed or anticipated to be executed with Granite State.

2. P-1 Contract Amendments/Proposed F-4 Rate Schedule

In its recent FERC rate case,61 Algonguin proposed to increase the
annual contract volumes for its customers from the current 270 times the
F-1 MDQ to 280 times the MDQ. The proposal was approved for a one-vear
test period beginning with 1983-84 split yvear. At the time of its
filing, Bay State expected that the proposal would be extended beyond
the one-year test period. However, since the time of Bay State's
petition, Algonquin has restructured its proposal.

Algonguin now proposes to gsll additional gas volumes under the
proposed new F-4 rate schedule. Interim interruptible service is
proposed to begin immediately uporn authorization by FERC. During this
period it is proposed that Bay State receive a maximum of 5,112 Mcf per
day. Beginning on November 1, 1985 a developmental period will begin
under which Bay State will receive 2,442 Mef per day and 891,330 Mcf
annually on a firm basis. Finally, beginning on November 1, 1986, full
service will begin. During this phase Bay State will receive 5,112 Mcf
per day and 1,865,880 MMcf annually.

3. SNG-1 Tariff Revisions

In November 1984, FERC accepted a revised SNG~1 rate schedule. The
revisions have incorporated expanded flexibility into the tariff
provisions allowing Algonguin's customers to respond to gas supply need
under changing operating conditions. Bay State has opted to take
advantage of this new flexibility by completely marketing out of future
SNG-1 deliveries, while retainirg, within certain parameters, the right
to call on this supply. The schedule provides that a customer may
request supplemental one-year quantities before the start of each
heating season and spot deliveries during the SNG season. The
availability of such supplemental and spot quantities is dependent upon
Algonguin's ability to obtain the necessary feedstock supply. The
Council commends the Company for marketing out of its highest cost
supply, in light of the availability of other lower cost alternatives.

6l. Algonquin Gas Transmission Co., FERC Docket No. RP83-44.
62. Algonguin Gas Transmission Co., FERC Docket No. CP84-654-001
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Currently, Tennessee is authorized to transport 21,818 Mcf per day
on a best-efforts basis for Granite State. Of this amount, Bay State
is entitled to 17,222 Mcf per day. Tennessee is proposing to continue
best-efforts transportation for Granite State's acceount at a reduced
volume of 6,818 Mcf per day and 749,980 Mcf per vear. 'The remainder of
thisg daily entitlement, 15,000 Mcf, would be provided on a firm basis.
All of this gas would be transported to the Bay State's Lawrence
division.

As is the case with the proposed amendments to Tennessee's CD-6
contract, it is unclear what portion of the benefits of this proiect,
namely the transportation upgrades, would flow to Bay State, and which
would flow to Bay State's subsidiary, Northern Utilities. The Council
requests that the Company clarify this matter in its next filing.

Also, the record indicates that Granite State's request for upgrade
of the Consolidated transportation remains unsatisfied. Again, the
Company should indicate the status of this request in its next filing.

5. Proposed DOMAC Contract Amendments

Bay State obtains imported LNG from DOMAC under a contract which
expires on January 1, 2000. This contract currently provides a maximum
annual qguantity of 2,610,000 MMBtu, Although DOMAC will vaporize up to
10,000 MMBtu daily for Bay State, transportation from DOMAC to Bay State
via Boston Gas and Tennessee is on a hest-efforts basis. See Boston Gas
Company, 10 DOMSC 278, 322 {1984).

In 1983 Distrigas of Massachusetts Corporation filed an application
with FERC to amend its Certificate of Public Convenience and Necessity.
The purpose of the amendment was to reflect an agreement entered intc by
DOMAC and its custcomers. The agreement results from a contract
amendment between Sonatrach, the Algerian national oil company, and
DOMAC's affiliate, Distrigas Corporation, to amend the éxisting ILNG
contract. 'The Amendment, among other things, provided for a new pricing
mechanism, and modifications in contract guantities and delivery
schedules.

The Agreement between DOMAC and its customers provides for changes
in the annual contract quantities and truck Call Out Rights for certain
of DOMAC's customers. The agreement also provides that the parties
shall ccoperate in efforts to achieve a connection from DOMAC's terminal
to an interstate pipeline to facilitate deliveries by DOMAC to its
customers.

The agreement provides that Bay State's annual contract quantity be
increased by 500 BBtu annually beginning in April 1984, bringing the
Company's total annual entitlement to 3110 BBtu. It provides that
should Bay State agree to increase its ACQ by more than 500 BBtu before
April 4, 1984, such additional increase shall be utilized to satisfy
Boston Gas' request for additional reductions in ACQ.
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The SNG-1 contract expires in October 1987. Algonguin has
indicated that its "willingness to operate the facility after 1987 will
depend on t seasonal volumes and production rates requested by the
customers". The Company is reguested to discuss in its next filing
its plans regarding SNG-1 after the contract expires.

4, Underground Storage Transportation Upgrade

As discussed previously, the Company has four long-term contracts
for underground storage services. Underground storage from Granite
State is provided through two contracts. The first, with Consolidated
Gas Supply Corporation, provides a storage capacity 1,622,660 MMBtu,

The second storage service, with Penn-York, provides a storage volume of
1,894,000 MMBtu and a maximum daily delivery rate of 17,200 MMBtu.
Currently, all of the gas stored under these two arrangements must be
used in the Lawrence and Springfield diwvisions.

Additionally, the Company has two contracts with Algonguin for
underground storage service. The first, under the STB storage schedule,
provides a gross storage volume of 676,960 MMBtu with a daily delivery
rate of 7,522 MMBtu. The second, under the SIS rate schedule, is a
short-term contract with an expiration date of June 15, 1986. The
contract provides 800,000 MMBtu of storage capacity and 8,000 MMBtu
daily withdrawal quantity.

Currently, the transportation associated with all of these storage
contracts is on a3 best-efforts basis and therefore not considered a
reliable gas supply on the coldest days of winter season. However,
Granite State has requested that Tennessee upgrade to £irm the
trangportg&%ogEOf both the Consolidated and Penn-York storage
services.

As discussed previously, Tennessee has a certificate application
proposal pending before FERC in which it is requesting authority to
provide fi transportation of storage gas for certain of its
customers. Granite State ig slated to receive 15,000 Mcf per day of
firm transportation in conjunction with the Penn-York storage service.

63. In Re Algonquin SNG, Inc., No. 84-36, 12 DOMSC __ (1984).

64. It is Granite State, not Bay State, which contracts with Tennessee
for all gas supply, storage and transportation services. Likewise
Bay State, in turn, contracts with Granite State for similar
services.

65. See letter dated February 21, 1984 from R, Orris, Granite State, to
A. Baker, Tennessee. Response to Information Request S-2 dated May
4, 1984.

66. Tennessee Gas Pipeline Company, FERC Docket No. CP84-441-000.
Tennessee has filed a Proposed Settlement Agreement dated February
5, 1985, covering the transportation of storage gas in Docket No.
CP84-441-002,
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The agreement provides that Bay State increase its vaporization
from 10,000 MMbtu per day to 11,920 MMbtu per day. Additionally, it
provides for an increase in truck Call Out Rights from 11.0 trucks per
day to 13.1 trucks per day, based on the new ACOD.

Pending action by FERC, all parties apparently are operating under
the terms of the proposed amendment.

ILNG can be delivered from DOMAC's import terminal at Everett,
Massachusetts, to all of Bay State's divisions by transport traller and
can be delivered, during the period November 1, through March 31, to Bay
State's Lawrence and Springfield divisions by pipeline displacement
utilizing the facilities of Boston Gas Company and Tennessee. However,
while the vaporization by DOMAC is firm, transportation by Boston Gas
and Tennessee is best-efforts. As such, it is not considered as a
pipeline gas supply on the coldest day of the winter season. Normally,
all of the LNG which is received from DOMAC during the period April 1
through October 31 is transported to LNG facilities for storage until
the following winter season.

6, Propane

At the time of its Ffiling, Bay State had three long-term propane
contracts. The largest, with Petrolane-Northeast Gas Service, Inc.,
provides for an annual volume of propane equivalent to 917,431 MMBtu.
The other two contracts with C.M. Dining, Inc., and Country Gas
Distributors, Inc., are relatively small. These contracts provided
annual volumes equivalent to 43,199 MMBtu and 45,872 MMBtu,
respectively. Transpoxrtation of all propane volumes undexr contract are
the responsibility of the suppliers. The Company is entitled to a total
of 18 truck leoads per day. BAll of these contracts have initial
expiration dates of March 31, 1985. However, all provide for unilateral
extension by Bay State for five years, or on a year-to-year basis, by
the mutual consent of the parties involved.

For purposes of analyzing the adequacy of the Company's supply
plan, the Council has assumed that all of these contracts will be in
effect throughcut the forecast period. In its next filing, however, the
Company is requested to submit any new propane contracts and to discuss
in detail its planned propane purchases throughout the forecast pericod.

7. Boundary/CONTEAL,/Trans-Niagara

In 1984, FERC approved a Settlement Agreement in Phase 1 of the
Boundary Proceedings providing for firm initial service (FIS%7of partial
Boundary Gas volumes to four companies, including Bay State. On

November 1, 1984, Bay State began receiving 9,928 MMBtu per day at its
Springfield division.

67. Boundary Gas, Inc., et al., Docket Nos, CP-107-000, et.al.
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The FERC proceeding on the Phase 2 Boundary import project is
progressing slowly before FERC. The Company's filing indicates that it
expects the project to come on-line beginning in November 1986. In the
event that the full Boundary project is not approved, the FIS will
continue with an initial termination date of October 31, 1992.
Otherwise, the FIS project will terminate when full volumes begin
flowing.

During proceedings before FERC on the Boundary and Trans-Niagara
Canadian Gas Projects, two new sources of supply for the Northeast
emerged, Consolidated Gas Supply Corporation and National Fuel Gas
Supply Corporation proposed to sell volumes of domestic natural gas to
customers in the northeast United States, including Algonguin, for
resale to certain distribution companies, including Bay State. This
proposal is referred to as the CONTEAL proceeding and constituted Phase
1A of the Boundary Gas Project.

The Phase 1A settlement was approved in June 1984 and service began
November 1, 1984, At that time, Bay State began to receive 9,764 MMBtu
per day from CONTEAL, delivered to the Brockton Division. On November
1, 1985 the gas will be available on a firm basis. As part of the
settlement, Ray State's purchases from CONTEAL will diminish to 6,706
MMBtu per day on November 1, 1986. The initial termination date of the
CONTEAL project is October 31, 1992.

Algonquin has agreed to deliver on a best-efforts basis all or a
portion of the CONTEAL volumes to Tennessee at the existing
interconnection between Tennessee's and Algonquin's pipeline at Menden,
Massachusetts, Additionally, Tennessee has agreed to deliver on a
best-efforts basis this volume to Bay State's Springfield and Lawrence
divisions.

Bay State is also a participant in the proposed Trans-Niagara
project pending at FERC. The Company's filing reflects the January 1983
decision of the Canadian National Energy Board to reduce by half all
pending gas export applications, including the Pan Alberta-Algonguin
contract. Thus, the Company forecasts that it will be entitled to 1;452
BBtu per year and 3,978 MMBtu per day. At the time of its filing the
Company expected gas supply from the project to be available beginning
in November 1, 1986.

The Council guestions whether any of these Canadian projects will
rrovide the projected supplies by the forecasted dates. Since Bay State
filed this Supplement, there have been delays to the FERC proceedings
due to continued negotiation regarding the price of gas imports, and
competing FERC certificate applications regarding pipeline
transportation arrangements, and competing sources of supply. Given the
pace of these projects, the Council recuests Bay State to discuss these
projects in depth in its next filing and to adjust the anticipated
commencement dates. Bay State should be prepared to justify its
decisions regarding levels and terms of purchases as compared to other
supply alternatives. Condition 9 addresses these issues.
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8. Conservation Programs

The Siting Council evaluates conservation programs as a supply
source on the same basis as other supply sources. The Siting Council
considers these programs as part of its mandate of ensuring necessary
gas supplies at the lowest possible cost with a minimum impact on the
environment. Mass. Gen. Laws Ann. ch. 164, sec, 69H. Bay State’s
Supplement does not discuss conservation in terms of deliberate action
being taken by a gas company to meet requirements which otherwise would
be met from conventional supply sources (as opposed to "conservation" in
the form of observed customer behavior). At a time when Bay State has
supply alterratives and must plan for new contracts, the Siting Council
believes conservation should receive concurrent attention. The Council
also notes that there may be Company-sponsored conservation programs
which, in conjunction with other supplv resources, could reduce total
supply costs below what it costs to supply customers withcout such
conservation,

We recognize that Bay State has ap_active division, Con-Serve,
which promotes ernergy saving services. Additionally, the Company has
contracted with a third-party vendor, Citizens Conservation Coggoration,
for conservation services in conjunction with the LAFUT funds.

The $iting Council requests the Company to address such programs in
its next Supplement, and the potential impact and cost-effectiveness on
its supplies.

B. Facilities

Bay State reports no changes to its LNG and propane facilities
since its last filirng., Table 3 summarizes the capabilities of the
Company's existing ING and propane facilities.

The largest of the Company's LNG facilities is located in Ludlow,
in the Springfield division. This facility has storage, liguefaction
and vaporization capabilities. The second major LNG facility is located
in Faston in the Brockton division. This facility has only storage and
vaporization capabilities. Two small ILNG satellites are located in the
Brockton division. A third satellite is located in Lawrence.

68. Response to Information Request SF-20 dated May 4, 1984.

©9. Response to Document Request D-7 dated May 4, 1984.

70. We note that the Bay State's Prospectus indicates that the Company
undertook a ™major project to improve vaporization capacity of one
of the Companv's liquefied natural gas (ILNG) storage facilities."
Yet, the filing does not reflect this. 8ee Prospectus, June 17,
1983, Response to Information Requests D-4 dated May 4, 1%84.
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Table 3

Bay State Bas Company
Existing LNG and Propane Facilities

Location Division Storage  Vaporization Liguefaction,
Capacity Laparity Laparity
{MMct /day) {Mct Fday) {¥Mcf /day)
NG
Ludlow Springfield 1020 i} 7.3
Eastan Bracktan 8000 5
Marshfield Brocktan 8 i2 i
Scituate{l} Bracktan 8 4 -
Ludlow{2} Brockten 0 4 -
Lawrence Lawrence 13 9 -
Provideace -~ N/& 160 K/A -
Propane
¥, Springfield Springfield .3 Yo
. Longeeadow Springfield 9.3 13
Northhaspten-  Springfield 4.5 11
Brockton Brocktaon 7.6 22
Taunton Brocktan 32,4 12
H. Madway Brackton 20.3 3
Lawrence Lawrence 24,9 2

{1} These are portable LNG vaporizers and have no associated storage.
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The Company has a contract for 100 MMcf of LNG storage in th;?1
Algonquin LNG, Inc. storage facility in Providence, Rhode Island. LNG
is delivered to this facility during the non-heating season from both
the DOMAC and the Company's Ludlow ING facility by transport trailer.
Redelivery of this LNG to the Company is by transport trailer and/or by
pipeline displacement to the Brockton division utilizing the facilities
of Algenquin and Providence Gas Company. This delivery is on a
best-efforts basis and is not considered as a reliable supply source on
the coldest days of winter.

The Company has seven liquid-propane (IP) air plants located
throughout its service territory. Three of these LP air plants
are located in the Brockton division. The Lawrence division has a
single LP air plant while the Springfield division has three facilities.
The storage and vaporization capacities of these plants are also
outlined in Table 3.

IV. Comparison of Resources to Requirements
A, Normal Year

During a normal year the Company must have sufficient resources to
meet the requirements of its firm customers; to refill underground and
LNG storage before the start of each heating season; and to meet fuel
gas requirements for storage injection, withdrawal, transportation and
ligquefaction. Bay State must also have sufficient LNG and/or propane
supplies on hand to meet the firm and opticnal requirements of its
off-gystem customers.

Tables 4 and 5 summarize the Company's forecast of heating and
non-heating season requirements and the resources it plans to use to
meet those requirements.

1. Normal Non-Heating Season

During a normal non-heating season, in addition to the requirements
of firm on-system customers, Bay State require§2approximately 780 MMcf
to meet the needs of its off-system customers. Additiona%%y, the
Company reguires gas to refill underground and LNG storage.

71. Although the filing makes no mention of it, other information in
the record indicates that the annual ING storage guantity at the
Algonguin facility is scheduled to increase to 118 MMcf in 1987,
See Prospectus, June 17, 1983, Response to Information Requests D-4
May 4, 1984.

72. During the non-heating season the Company assumes that off-system
customers will request only firm volumes.

73. DNot shown in the Company's Tables are the supplies necessary to
refill propane storage. The Council expects all inventory activity
to be accurately reported in future filings.
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Table 4

BAY STATE §AS COMPANY

COMPARISEN OF RESDURCES TC REBUIREMENTS

NORMAL NOM-HEATING SEASON

1985/86 1984/87 1487/48
REQUIREMENTS mmmmmmmm= memmmmmen e
Horaal Fira Sendout 10192 10327 10442
Sales Far Resale m 79 m
Subtotal 10971 11106 11241
Interruptibles 9430 8943 8869
Fuel Reisbursesent
Storage Refill
Underground 2008 2146 2144
Propana
LN5 184 199 535
TOTAL 22847 22394 22811
.RESDUREES-
Tennesse £B- 131% 11310 11310
- Interruptibie 1060 1000 1000
Boundary 2129 2125 pALH
Algonquin F-1 40467 L0467 4047
. Interruptible ~ J-1/1-2 k&1 300 300
Consalidated 400 0 0
CONTEAL 2089 2089 1435
rTranﬁ-Hiaqara 851
 DOMAC LNG 1444 1444 1444
Propane 58 b a8
TATAL 22843 22393 22810

{{} Staff has adjusted the F-1 voluaes to reflect the changes in the
In the absence of additional inforaation,
the Council has assumed that the Cospany would take its full MDR

that project by Algonquin.

sach day of the heating season and the resainder of the ACR
in the non-heating seasen.

accordingly.

Interruptible sales have heen adjusted
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Table 3
BAY STATE GAS COMPARY
CONPARESON OF RESOURCES TO REQUIREMENTS
NORMAL HEATING SEASON

REQUIREMENTS 1983/86 1984/87 1987/88
‘Noroal Fire Sendout 20983 21307 U629
-Bales For Resale 22 7252 2798
Subtatal 27214 2355% 28421
fue] Reimbursesent 124 99 118
TaTL 23340 23458 245435
RESOURCES
Tennesse - Ch-4 - 9440 2540 Rb40
Storage Return 65S 133 73 942
) Pean York 734 734 947
Boundary 1499 14635 1653
Algonguin F-1 49460 4950 L
WS-1 1092 1092 1092
Storage Return 878 419 677 677
18 800 ¢ 0
CONTEAL 1474 113 1013
Trans-Hiagara 50t 401
Algonquin LNG 190 140 100
LNE fros Storage 29 4535 403
BOMAC ING . 1646 14b4 1bbk
Pragane 13 33 449
TOTAL 2334 23659 24547

—-46-



141

Bay State projects the availability of interruptible pipeline
supplies from both Algonguin and Granite State throughout the forecast
period. 1If this gas should not be made available, it would have no
effect on the Company's firm on~ or off-gystem customers, but would
reduce sales to interruptible customers.

The Company expects to take its full entitlement of LNG from DOMAC
in each non-heating season. When these volumes (1444 MMcf) exceed the
requirements of ING storage refill and off-system customers, the
difference must be sent out. Assuming the accuracy of the Company's
forecast of sendout requirements is reliable, Bay State's supply plan
reflects sending out LNG in the 1986/87 and 1987/88 non-heating seasons.

Depending on the outcome of the pending contract amendments, the
level of DOMAC LNG volumes sent out in summer could increase. In future
filing the Company should outline the impact of increased DOMAC volumes
onh summer operations. Specifically, the Company should address the
changes in system cost and reliability resulting from the proposed
contract quantity, scheduling and dispatching amendments.

There may be reasons, other than take-or-pay obligations, for which
the Company would need to send out LNG in summer. Specifically,
physical constraints, such as an inability to move pipeline gas between
divisions, might require use of more costly supplies. The Company
should discuss any such reasons in its next filing.

2Additionally, LNG storage refill requirements shown on Table 4 are
those following a normal heating season. As discussed in the following
section, colder than normal weather in the previous winter would
increase storage refill requirements in the following non-heating
season., In that sense, the additional ILNG purchases and liquefaction
capabilities might be required in the non-heating season to provide the
extra refill requirements, both of Bay State and its off-system
customers, which would follow a design heating season.

The Company's filing also indicates that it plans to dispatch a
small amount (58 MMcf per vear) of propane in the heating season of each
year. Presumably, this is the take-or-pay portion of the Company's
summer propane allocation. In future filings, however, the Company
should so state and provide a summary of its monthly firm and optional
quantities of propane under contract.

Should none of the proposed new gas supply projects come on-line as
projected, Bay State will still be able to meet the proiected normal
vear non~heating season requirements of its customers. It is not clear
how the Company'’s normal vear, non-heating season dispatch would differ
should any or all of the new projects come on line.

2. Normal Heating Season

During the heating season of a normal year, Bay State must have
available sufficient sources of supply to meet the temperature sensitive
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requirements of its on- and off-system customers. To meet these
reguirements, Bay State plans to take its full seasonal allocation of
Granite State's CD-6 supplies. Additionally, the Company plans to take
from Algonquin its full daily allocations of F-1 and WS-1 volumes for
the full heating season.

The Company plans on receiving full heating season deliveries of
gas from its SIS storage service through its expiration in 1986, and 62
percent of the STB volumes in 1984/85 and 1985/86. In 1986/87 and
1987/88 the Company plans on receiving full STB volumes. However, the
transportation associated with both of these storage contracts are on a
best~efforts basis only.

The Council has reservations regarding the ability of the Company
to receive full storage volumes during the winter season. In the
1983/84 heating season, a period 67 percent warmer than normal, the
Company received only 22 percent of the total wvolumes requested for the

, 7
STB and SIS services.

Accordingly, should the Company continue to project the redelivery
of 100 percent of volumes stored under these contracts, it should
present support for such projections. It ghould also discuss how it
would replace this supply should it not be available as projected.

B. Design Year
1. Design Non-Heating Season

Because the Company assumes that a design non-heating season has
the same number of degree days as a normal non-heating season, the
requirements of its firm on-system customers are the same under both
conditions., However, because LNG storage and propane are used in
greater amounts during a design heating season, storage refill
requirements in the following non-heating season are greater.

Additionally, Bay State's off-system customers are projected to
increase their requirements during a design non-heating season, due to
their increased storage refill requirements. These additional volumes
are projected at the optional contract volumes, In comparing resources
to requirements, the Company outlined all resources which it projected
would be available to it, rather than the resocurces it would use to meet
design non-heating season requirements, In future filings the Company
shall outline what supplies it plans to dispatch in a design non-heating
season. Tables 6 and 7 summarize the Company's design non-heating and
heating season requirements and resources.

In the non-heating season the Company shows the availability of
over 5000 MMcf of interruptible gas from Tennessee and Algonquin, over
four times the amcount projected to be available during a normal

74. Response to Information Reqguests S5-3 dated May 4, 1984.
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Tabie &
BAY STATE GAS COMPANY
COMPARISON DF RESOURCES TO REBUIREMENTS
DESIGN NOK-HEATING SEASOM(1)

1985/86 1984/87 1987/88
REQUIREMERTS ———— e ———te
Noraal Fira Sendout ' 10192 10327 10462
Bales For Resale 1179 1179 1179
Subtotal 11371 11504 11441
Interruptibles 0 0 0
Fuel Reimbursement
Storage Refill
Underground 3366 1089 344
Propane : :
LN 17564 1764 1764
TOTAL 16501 16359 17619
RESRURCES
Tennesze . £o-4 11310 11310 {1310
Interruptibie 5000 5040 2000
Boundary s i) 2123 2343
Algonquin F-1 4067 4047 4067
Interruptible ~ 1-1/1-2 730 730 750
Consalidated 400 400 400
CONTEAL 2089 2089 1435
Trans-Niagara gal
DOMAC LNG 1444 1434 144
Propane 58 58 58
TOTAL 27243 743 27660

{1} The Cospany has not properly refiected in its filing how it
wouid actually dispatch to meet design non-heating season conditions.
It has only indicated total volumes available. Whether all
rteeaining gas would be suld to interruptibles in unclear.
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Table 7
BAY ETATE GAS COMPANY
COMPARISON OF RESODURCES TO REQUIREMENTS
DESIEN HEATING GEASON

REQUIREMENTS 1985/86 1984/87 1987/88
Normal Firs Sendout 2931 23467 23820
fales For Resale - 2964 3011 w3
76098 26478 27559
Fuel Reiasbursement 178 167 194
TOTAL 26274 26449 27733
RESOURCES
Tennesse - - [D-b 2680 2640 7540
Starage Return 858 1256 1466 1622
Pean York 1154 1471 1893
Boundary ) 14%% 1653 1693
Algonguin F-1 5049 3049 5049
¥5-i 1092 1092 1092
Storage Return 578 &7 877 &77
518§ 800 0 0
CONTEAL 1474 1013 1013
Trans-Ni agara L1 A0t
Algonguin LNB 100 100 100
LMG from Storage 1664 1604 1564
IOMAC LNG 1466 1564 1664
Propane 204 §82 108t
o 27 26646 s
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non-heating season. The Company has not substantiated why it would
expect a greater availability of interruptible supplies following a
design heating season. It should state its expectations regarding this
in its next filing. Should this gas not be available, it would not
effect the ability of the Company to meet firm requirements.

The Company's filing indicates no purchase of CONTEAL volumes
during a design non-heating season. We assume this is an errcr, and
have shown CONTEAL purchases on Table 6.

2. Design Heating Season

During a design heating season Bay State must have sufficient
resrouces to meet the additional temperature sensitive requirements of
its firm on-system customers and the additional requests of its
off-gystem customers. During a design heating season the Company also
uses more fuel gas due to increased LNG and propane vaperization. The
Company expects to meet these additional requirements by taking
increased quantities of storage return gas, and by vaporizing additional
quantities of propane and LNG.

In the 1985/86 heating season the Company plans on receiving full
volumes of STB and SIS storage return gas. The Council has already
expressed its reservations regrading this projection. Should only
fifty percent of these volumes be available, the difference could be
made up with propane. The Company's propane contracts existing at the
time of the filing provided for a total of 938 MMBtu of propane during a
heating season (535 MMBtu firm, 403 MMBtu option). Additionally, the
Company plans to start the heating season with 320 MMBtu of propane in
storage.

In 1986/87 and 1987/88 the Company expects supplies from
Trans-Niagara and Phase 2 of the Boundary project. We have already
expressed our concerns regarding potential delays in these two projects.
Should the full Boundary project nct be approved, Boundary FIS volumes
will continue. In this case the Company could make up the deficit with
increase propane vaporization.

In the event that both the Boundary Phase 2 project and the Trans-
Niagara projects fail to receive the necessary approvals as projected,
the Company could be short of necessary requirements by 757 MMBtu.
Propane oxr volumes from the F-4 proposal (772 MMBtu), if approved, could
make up that dificit.

Additionally, should the F-4 proposal be approved it is possible
that certain of Bay State's off-system customers might consider
reduction or elimination of their purchases of ING from Bay State,
reducing its reguirements. See Fall River Gas Co., Docket No. 84-20, 12
DOMSC _ (1985). Also, the Council would expect that should these new
supply sources not be forthcoming, Bay State would modify its marketing
plans to reflect the changed circumstances. The Company should address
these issues in its response to Condition No. 9.
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C. Peak Day

In addition to having sufficient gas supplies to meet the seasonal
and annual requirements of its customers, a company must have sufficient
daily pipeline supplies and facility capacities to meet the peak day
regquirements of its customers. A company must be able to meet the
requirements of its entire service territory, as well as the
requirements of each of its divisions. Table 8 outlines Bay State's
system wide peak day resources and projected requirements through the
Forecast period. These peak day sendggt figures include the
requirements of off-system customers.

From existing supply sources and facilities Bay State has a system
wide peak day capacity of 371 MMBtu, a margin of daily sendout capacity
over requirements of 38 percent in 1985/86. Under the settlement
agreement discussed supra, on November 1, 1984 Bay State began receiving
9,764 MMBtu per day from the CONTEAL project at its Brockton division
and 9,928 MMBtu from the Boundary FIS at its Springfield division.

On November 1, 1986, the daily entitlement from the CONTEAL
proposal will diminish to 6,707 MMBTu. At that time, the Company
projects that the full Boundary Proposal will provide 10,959 MMBtu per
day and that the Trans-Niagara will provide 3,978 MMBtu per day. This
will bring the Company's total daily supply to 373 MMcf, providing a 35
percent margin of supplies over requirements in 1987/88.

Should the Boundary and Trans-Niagara projects not be approved
within the forecast period, the Company will have sufficient daily
capacity from existing sources to meet its projected requirements. 1In
fact, the Company will still maintain a considerable margin of supplies
over reserves - projected at 33 percent in 1987/88.

Table 9 summarizes the daily pipeline supplies and facility
capacities allocated to each of Bay State’'s divisions and the projected
peak day requirements in each of those divisions. The Brockton division
is served only by the Algonguin Pipeline; the lLawrence and Springfield
divisions are served by the Tennessee pipeline. B2All three divisions
have propane and LNG vaporization capabilities.

Currently, all volumes from the CONTEAL project are allocated to
the Brockton division, while all of the volumes from the Boundary FIS
are allocated to the Springfield division. A majority of the volumes
from the Full Boundary projects will be allocated to Lawrence. The
remainder will be allocated to Springfield. Trans-Niagara volumes, when
available, will also be allocated to Brockton,

75. Bay State indicates that four of its off-system customers are
guaranteed delivery through a pipeline interconnection on a peak
day. They are: Westfield (1.2 MMcf), Holyoke (4.2 MMcf), North
Attlebore (1.4 MMcf), and Middleborough (1.2 MMcf). Response to
Information Request SF-19 dated May 4, 1984,
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Table 8

Bay State Has [osmpany
Peak Day Sendout

[982/83 1983/86 1984787 19B7/88

3
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Table §
Bay State Bas Coapany
Peak Bay Sendout
Divisonal Totals

BROCKTON 1985/84 1984/87 19B7/88
Algonguin

F-1 I3 33 33
W5-1 18 18 18
Propane i 37 37
LNE Vaporizatian 5i 1| 1|
CONTEAL 10 7 7
Trans Niagara 4 ¢
Total Resources: 15t 152 152
Forecast 114 118 121
Requirenents

B iy i By B N O Py P g By By g e By i O B B i Ay g B P i Sy B P i P M P By e P P B e P e e

LAWRENCE 1985/86 1984787 1987/88

Tennssses

ch N ) 17
Propane 21 A 2
LNE Vaporization 19 19 19
Boundary 9 ?
Total Resources Lt &8 48
Forecast 52 a3 M
Requiresents

0y N P By g iy g By g o i g A g S i Wy i O o B Py B P By Py ey i i B By By B B N By e By e P B

Springfisld 1985/8 1984/87 1987/88
Ternessee

£D-1 4 45 4
Prapane 30 50 30
LN Vaporization 59 5 59
Boundary FIS 10

Boundary 2 2
Total Resources 181 153 153
Foracast 108 102 103
flequiresents
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As the Table indicates should none of these projects receive
approval, each of the Company's divisions will have sufficient daily
resources to meet projected peak day requirements through the forecast
period, even allowing for some error in forecasting requirements.

D. Cold Snap

The Siting Council has defined a cold snap as a period of peak or
near-peak weather conditions, similar to the two-to-three week period
experienced during the 1980/81 heating season. The Companv's ability to
meet the requirements of a cold snap depends on its daily pipeline
entitlements, its daily supplemental serdout capacity and its storage
inventories.

In its previous Decision the Council found that orn a system-wide
basis Bay State was well situated for managing a cold snap in the
upcoming heating season. However the Council noted that in its next
filing the Company should explain and demonstrate that it would be able
to manage its resources so that it was equally well prepared for a cold
snap in future years. As a condition to the approval of its filing the
Company was ordered to demonstrate both the availability of resources
and sendouyscapacity to meet such cold snap conditions in each of its
divisions.

In response the Company replies: "During the meetings between
council staff and representatives of Bay State Gas Company, it was
decided that BRay State does have sufficient resources to meet prolonged
series of days at or near peak conditions. It has been suggested by
staff, therefore, that this issue has beern addressed sufficiently 9§ the
meetings and does not require additional discussion at this time."

The Council notes that while it encourages cooperation between its
Staff and the Company, such an exchange of information does not
constitute record evidence satisfying the requirements of an
adjudicatory proceeding. A company's ability to meet cold snap
requirements is a complicated factual issue. Further, the Council
itgelf is the ultimate fact-finder. Thus, the Council still requires
that the Company demonstrate in its filing that it has fully met the
requirements of all condition=s, 1In this regard, we find that the
Company has not met the requirements of this Condition. As such, it is
reimposed as a condition to the approval of this year's filing, and
affixed hereto as Condition No. 10.

Staff has conducted an analysis of Bay State's ability to meet cold
snap conditions in each of its divisions in the upcoming heating season.
The results of that analysis are presented in Table 10. The projected
requirements in each of the Company's divisions in January 1986 at the
60 degree day level are shown.

76. 9 DOMSC at 199 (1982).
77. Forecast, page unnumbered.

55—



150

Table 10
Bay State Gas Coepany
Cold Snap Analysis
January 198BS

Brockten lawrence. Springfield Totai
On-Systes Sendout
60 Degree Days 10z.9 4.4 84.3 2367
Dff-Bysteq Sendout 2.5 6.0 5.4 8.0
TOTAL SENDDUT
60 Begree Days 103.3 47.4 71.7 44,7
PIPELINE MD@ 61.0 19.0 3.0 136.0
REGUIRED
SUPPLEMENTALS
&0 Degree Days 44.5 2B.4 33.7 108.7
AVAILABLE
STORABE CAPACITY
' LNG - 808.0 13.0 1020.0 18410
Propane 132.3 4.5 163.3 320.1
SENDBUT CAPACITY
LNB 5i.0 19,0 §5.0 125.0
- Propane .0 22,9 49.¢ 110.0

-The following use factors were used in the analysis {based -on Jamuary 986 Peak Day Forecast): |
‘Heating Increment {5 0.7 1.2 3.4 :
Daily Base 12.4 5.3 13.4 3.3
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The projected requirements are based on the Company's 1986 peak day
heating and base use increments; the 60 degree day level was chosen as
representative of a cold snap level. 1In fact, a cold snap consisting of
a series of peak days is imprcbable. The Council instructs the Company
to present a more realistic cold snap standard in the future at the time
determined after consultation with the Council Staff. See Condition 11,
Perhaps an appropriate standard would be one comparable to the actual
two-week weather pattern which occurred during the 1981/82 cold snap.

Analysis indicates that in the Brockton division the Company would
require 44.5 MMcf of supplemental supplies on a 60 degree-day day. The
Company could meet this requirement entirely with LNG vaporization. To
meet ten days of sendout at this level would reguire that LNG
inventories at 55 percent of capacity. Should inventory levels be
lower, propane could make up the difference. The Company is able to
vaporize propane at full capacity for over three days if storage is
full, without replenishment.

At the 60 degree day level, the Lawrence division would require
sendout daily of 28.6 MMcf of supplementals to meet peak day
requirements. The division has vaporization capacity of 19 MMcf for LNG
and 22 MMcf for propane, and storage capacities are 13 and 24.5 MMcf,
regpectively.

To meet cold snap requirements in Lawrence, the Company would need
to vaporize propane up to the limits of storage (13 MMcf) and refill
storage daily. The remainder would have to be met with LNG (6.6 MMcf).
This dispatch would require that propane be ref%%led on a daily basis
{nearly 16 truckloads) and LNG every other day. An alternative
dispatch would make use of greater daily quantities of LNG, reducing
propane transportation requirements.

Because of the amount of ING storage, the Springfield division is
in the best position in terms of being prepared for meeting the
requirements of a cold snap. At the 60 degree day level, Springfield
requires 35.7 MMcf of daily sendcout of supplementals to meet its
requirements. Again, this could be met entirely with LNG. To meet ten
days of sendout at this level, LNG inventories would need to be at only
35 percent of storage capacity.

78. 1In its most recent decision involving Boston Gas Company in Docket
No. 83-25, the Siting Council analyzed the gas supplies which were
available to Boston Gas to meet a two-week cold snap similar to
that experienced from December 31, 1980 to Janwary 13, 1981. That
particular cold snap contained 703 degree days, or an average of 50
degree days per day. The Siting Council believes a similar
analysis would be appropriate for Bay State's future filings.

79. The propane contracts existing at the time of the filing provided
for a total of 18 truck lcoads of propane per day. Deliveries were
the responsibility of the supplier. Additionally, the Company, as
of 1983, owned four trailer transports and leased a fifth., Whether
these are used exclusively for transporting off-system volumes is
not clear. These issues should be addressed by the Company in

response to Condition 10. 57
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This analysis does not consider several factors. It does not
address the manner by which off-gystem customers request and receive
firm and optional volumes of ING and propane in fulfillment of their
contract entitlements. This is an issue we are particularly interested
in seeing the Company address in its response to Condition No. 10.

Secondly, it does not address the timing of DOMAC LNG shipments
which would increase available inventories during a cold snap . The
analysis also assumes that no best efforts delivery of storage gas will
occur during the cold snap. Finally, we have not addressed the impacts
of new projects, and attendant changes in city-gate capacities, nor of
potential delays in new projects. Again, the Company should address all
of these ilssues in its next filing.

V. Order and Conditions

The Council hereby APPROVES Bay State Gas Company's Second
Supplement to its Second Long~Range Forecast and ORDERS, as CONDITIONS
to approval:

1. That the Company present an analysis of commercial and
industrial usage by SIC code. The study shall address those
isgues outlined in Section II.B.2b.

2. That the Company present a substantially improved forecast of
load growth in the residential sector. At a minimum, the
Company shall outline for the residential heating and
non-heating classes the following information:

- the total gross load projected to be added in each year
and class;

- the total load leoss in each class and year due to
conservation and to customer losses;

- the total number of units of each type to be added and
the estimated total load due to each;

- the projected split between base and heating load in each
yvear and class;

- the projected distribution of base and heating load
additions for each class across the year, at least at the
seasconal level; and

- average annual base and heating usage for all heating
customers; new heating customers and all norn-heating
customers.

3. That the Company provide a substantially improved forecast of
commercial and industrial load growth., At a minimum, the
Company shall include for each year and class:

- the projected total gross load additions;

- the estimated load loss due to conservation and to
business closings;

~58—
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- the estimated base and heating load additions;

- the distribution of load additions, by base and heating,
across the year, at least at the seasonal level; and

- a discussion of targeted growth by SIC codes in the
commercial and industrial sectors.

That the Company discuss in detail the issue of seasonal and
on-peak conservation. Additionally, the Company shall reflect
forecasted conservation in customer use factors, and the
projected number of new customers. The Company shall provide
supporting documentation.

That the Company describe in detall its methed of
incorporating load growth projections into the forecast of
normal year regquirements, for each year and class, and at
least bxoken out by season.

That the Company provide documentation on how it projects
design year requirements. The Company shall provide all
supporting documentation, including, bhut not limited to,
forecasted heating increments and base use factors, by vear,
{(and by class if the Company elects such manner to project
design requirements).

That the Company develop and document a peak day forecast
methodology which addresses the changing nature of its
customer base. The Company shall specifically state and
document all assumptions regarding peak day base and heating
use factors and the effect of new customer and lcad additions
cn peak day sendout. The Company shall alsc address the issue
of conservation on-peak.

That the Company outline the status of off-system contract
renegotiations. The Company shall also continue to outline
existing and projected off-system sales for each division, as
well as off-system sales on peak.

That the Company discuss in detail its participation in all
new gas supply projects with applications currently pending at
FERC, or ERA. Bay State shall discuss its prcposed
entitlements under each proposal, the status of the
proceedings, and alternative plans or contingencies should the
project(s) be delayed beyond projected dates.

That the Company develop an appropriate cold snap standard
reflecting a realistic weather pattern and demonstrate that it
is able to meet cold snap conditions in each of its divisions
in each year of the forecast,

That the Company meet with the Council Staff before June 1,
1985, to discuss compliance with these Conditions.

~59-
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The Council acknowledges that satisfaction of all these COMDITIONS
is unattainable before the filing of the next Supplement, which will be
due September 3, 1985, The Council Staff and the Company shall reach
agreement at the meeting convened pursuant to Condition No. 11 as to
which Conditions shall be satisfied by next filing date. All
Conditions, however, shall be satisfied in the Third Long-Range
Forecast. The Siting Council shall have the discrection to modify the
list of conditions (pursuant to meeting with the Company as required in
Condition No. 11) upon a showing that the thrust of a condition can be
more appropriately met in a different manner. However, any
modification, including the reasons therefore, shall be documented.

Lz . Wffc@%

mes G. White, Jr. //

f
/

Unanimously APPROVED by the ergy Facilities Siting Council on
April 25, 1985, by those members and designees present and voting:
Chairperson Sharon M. Pollard (Secretary of Energy Resources); Joellen
D'Esti (for Secretary of Economic Affairs, Evelyn F. Murphy); Sarah Wald
{for Secretary of Consumer Affairs, Paula W. Gold); Stephen Roop (for
Secretary of Environmental Affairs, James S. Hovte); Robert W. Gillette
(Public Environmental Member); Joseph W. Joyce (Public Labor Member);
Dennis J. LaCroix (Public Gas Member).

Sharon M. jblla;d
Chairperso
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I. Introduction

This Partial Decision deals with two aspects of the supply plan
developed by Nantucket Electric Company ("Nantucket" or "the Company")
in connection with its First Annual Supplement to its Second Long-Range
Forecast of Electric Needs and Resources ("the Supplement”)}. These are
(1) Nantucket's decision to acguire an additional 3.6 MW of generating
capacity {(at a site yet to be determined) in order to alleviate its
current shortage of reserve capacity, and (2} the contingency plan it
has developed to cope with any supply shortages which might occur prior
to the time the new generating equipment can be installed. This Partial
Decision also considers Nantucket's undertaking (pursuant to an
agreement of all the parties to this proceeding reached in November
1984) to implement a conservation and load management program.

The Siting Council hereby APPROVES as part of Nantucket's supply
plan the Company's intention to acquire additional capacity (site
undetermined) and pursue a congervation and load management program,
subject to the conditions hereinafter set forth. All other issues
raised in Nantucket's Supplement are reserved for decision at a later
date, following further adjudicatory proceedings.

IT. Background, Purpose and History of Proceeding

A Background

Nantucket is an investor-owned utility that provides electric
service to the Island of Nantucket, exclusively. The Company is unigque
among Massachusetts electric utilities in the fact that it is not in any
way interconnected to the New England Power Pool ("NEPQOL"). Nantucket
is one of the smallest electric companies in the Commonwealth, having
annual sales totalling approximately one-tenth of one percent of
electric sales in Massachusetts as a whole.

Seven diesel generators with a total capacity of 19.95 MW provide
power to the system from the Company's plant in downtown Nantucket. The
units, installed between 1948 and 1978, range in size from 0.7 MW %o 6.9
MW.

The Company's forecast of sales and peak loads through 2008 are
documented in a report entitled "Development of a Master Plan" prepared
by the consulting firm of Charles T. Main Corporation in May of 1981
{"the Main report") and updated in March of 1984, This update forecasts
that Nantucket's annual sales will increase from 51,794 MWH in 1983 to
79,900 MWH in 1993. Summer peak load is expected to grow from 15.0 MW
to 18.4 MW over the same period. The forecast continues to point up the
concern expressed in the Siting Council's last decision that Nantucket
will have inadeguate reserve margin capacity -- based on loss of its
largest generator (6.9 MW) -- without additional generation.
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B. PuEEose

In keeping with its statutory mandate "to provide a necessary
energy supply for the Commonwealth," G.L. c¢. 164, Sec. 69H (emphasis
supplied), the Siting Council has determined that certain aspects of
Nantucket's supply plan regquire an immediate decision, even though
adjudicatory proceedings concerning its demand forecast have not yet
been concluded.

As discussed in detail below, the Siting Council is seriously
concerned that during the summer of 1985 and in later years, Narntucket's
ability to generate enough electricity to meet system load may be
significantly impaired due to the decreasing size of its reserve margin.

Three concrete proposals to address this supply problem are
currently before the Siting Council. Two of these - the acquisition of
a new 3.6 MW generatoxr and the implementation of a conservation and load
management program - have been assented to by all of the parties and
incorporated in separate settlement agreements. In order to encourage
Nantucket to take immediate steps to implement these proposals, the
Siting Council is approving them in this Decision. 1In the third area,
the Siting Council is herein reviewing Nantucket's contingency plan,
provided at the regquest of the Hearing Officer. Conditions are
enumerated in Section II-3 below in order to ensure that Nantucket does
in fact have an adequate and workable contingency plan.

c. History of the Proceeding

The procedural history of this docket is long and complex. On May
11, 1983, Wantucket filed its Supplement  with the Siting Council, This
filing consisted of the original Main report and a petition setting
forth information intended to satisfy the conditions upon which the
Siting Council had approved Nantucket's preceding forecast in 1982 (8
DOMSC 257 (1982). The Siting Council proceeding that was thus initiated
(and known as EFSC Docket No. 83-28) is still pending today. The
present Partial Decision represents an effort to reach a final
disposition of at least some of the issues raised therein.

The Siting Council received timely petitions to intervene in Docket
No. 83-28 from the Attorney General of the Commonwealth of
Massachusetts; a conservation organization known as the Nantucket Land
Council ("NLC"}; a group of individual customers of Nantucket styling
themselves Worried Electric Consumers about Rates and the Environment
{("WECARE"); and the Siting Council staff. After some preliminary debate
over the propriety of these interventions, conducted through moticns,

1. Styled "Petition of the Nantucket Electric Company for Approval of
its First Annual Supplement to its Second Long-Range Forecast of
Electric Needs and Rescurces."




























































































































































































































































































































































