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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 Supplement
to its Second Long-Range Forecast
of Gas Requirements and Resources

)
)
)
)
)

Docket No. 85-42

)

FINAL DECISION
The Massachusetts Energy Facilities Siting Council ("the Siting
Council" or "EFSC tt ) hereby APPROVES the Annual Supplement ("the
Supplement") to the Second Long-Range Forecast of Gas Requirements and
Resources of the Blackstone Gas Company ("Blackstone" or "the Company")
filed with the Siting Council on January 10, 1986.
I.

INTRODUCTION

The Blackstone Gas Company sells natural gas to 509 residential and
commercial customers in the towns of Blackstone and Bellingham.
Blackstone is the smallest gas company in the Commonwealth. In the
1984-85 split-year Blackstone's annual send~ut was 45.55 MMcf, less than
.03 percent of the total statewide sendout.
The Company currently has
327 residential with gas heating customers, 159 residential without gas
heating customers, and 23 commercial class customers. B12ckstone does
not have any industrial or interruptible class customers.
In its filing, Blackstone has indicated that it expects an increase
in customer numbers due to condominium construction. The Company
expects the addition of 20 customers in ~985-86 and an additional 100
customers by the 1987-88 heating season.
In order to accommodate these
customer additions, Blackstone has increased its maximum daily quantity
(MDQ) of Tennesse~ CD-6 gas service to 655 thousand cubic feet (Mcf)
(675 dekatherms).
The Company has a contract with the Tennessee Gas

1EFSC Gas Supply and Demand Data Base, Table G-5.
2

Verbal response to Staff Information Request SO-1, January 13,

1986.
3

Supplement, cover letter from Ralph W. Sullivan dated January 7,

198() •
4

Supplement, Table G-24.

-2-

Pipeline Company ("Tennessee") for all of its gas requirements and
purchases no supplemental supplies.
II.

SUMMARY OF PROCEEDINGS
A.

Procedural History

Pursuant to its Notice of Inquiry into the Evaluation of Standards
and Procedures for Reviewing Sendout Forecasts and Supply Plans for
Massachusetts Natural Gas Utilities ("the Notice of Inquiry"), issued
September 20, 1985 in Docket No. 85-64, the Siting Council staff
required Blackstone to file the Supplement under consideration herein by
November 1, 1985. After an oral motion for an extension of time to file
was granted by the Hearing Officer, Blackstone filed the Supplement on
January 10, 1986. The Hearing Officer issued a Notice of Adjudication
on January 13, 1986, and on January 28, 1986 Blackstone confirmed
publication and posting of the Notice in accordance with the Hearing
Officer's instructions. By February 10, 1986, the deadline established
by the Hearing Officer for petitions to intervene and motions to
participate as an interested person, no such petitions or motions had
been filed with the Siting Council. Accordingly, this proceeding was
left in an uncontested posture.
B.

Record

This decision is made on a record consisting of the Supplement and
attached cover letter dated January 7, 1986; the minutes of the verbal
responses to Staff Information Requests SO-1, SO-2, and R-1 made by
Ralph W. Sullivan, Blackstone's president, on January 13, 1986; and the
hearing on the Notice of Inquiry held November 18, 1985 (cited
hereinafter as "Tr., 11/18/85, at __").
III. ANALYSIS OF THE SUPPLEMENT
A.

Standards of Review

The Siting Council uses three criteria to review the methodologies
used in Forecast Supplements. Regulations of the Energy Facilities
Siting Council, Rules 69.2 and 66.5. Every gas company under the Siting
Council's jurisdiction must use a reviewable forecast methodology that
is appropriate to its particular system and reliable in its ability to
forecast future gas requirements and sendout. Given Blackstone's size
and position as an "all-requirements customer" of Tennessee, the Siting
Counc~l previously required Blackstone to submit only Tables G-5 and
G-24.
At a June 27, 1984 meeting with Blackstone, the Siting Council
staff reaffirmed this requirement and suggested that the Company use a
"narrative" filing format.

5

In Re Blackstone Gas Co., 4 DOMSC 201 (1980).
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Blackstone has submitted Tables G-5 and G-24 along with a narrative
filing which provides data on the number of customers. This information
filed was to complement the Company's oral comments on the Notice of
Inquiry (Tr., 11/18/85). Blackstone also submitted its bills for gas
purchased from Tennessee from January to December 1985.
B.

Forecast Methodology - Description and Analysis

Blackstone 1 s forecast methodology relies entirely on the "expert
judgement" of the Company's president. Given the system's extremely
small size and all-requirements status, this technique is appropriate.
The Company's narrative accompanying its Second Long-Range forecast,
filed August 7, 1981, is particularly revealing as to the value of
"expert judgement" as a forecast methodology.
The Company is operated by three officers and one employee,
all of whom have years of utility industry 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 pragtical basis for
anticipating supply and distribution problems.
In its last decision, the Siting Council acknowledged that although
this type of forecast methodology is appropriate for a company of
Blackstone's size, it is not readily reviewable and does not provide
basic background information necessary for proper review. To assist in
evaluating its forecast supplements in the future, the Siting Council
requested that the Company include in its narrative filing a brief
description of the forces and trends which Blackstone expects to affect
its sendout requirements (e.g., increased gas prices which i9crease
conservation and reduce the rate of oil-to-gas conversions).
Access to
such information will help the Siting Council to evaluate the
reliability of the Company's judgemental forecast in the future.
In its oral comments on November 18, 1985, Blackstone addressed
this issue. The Company stated that:
••• unlike the larger companies which have factors that they've
got to consider, such as the economies involved relating to
conversions, what happens when the cost of gas goes up, what
percentage of reduction in demand there will be, termination of
services for non-payment, which is becoming, fortunately, less
common, all of those factors which larger companies have to
weigh, ••• they do not realistically, we know they are there, they

6

Second Long-Range Forecast of Blackstone Gas Co., Docket No.
81-42, at 1.

4,

7

In Re Blackstone Gas Co., 12 DOMSC 7 (1985).
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have some minimal effect, ... but it's so minimal that we have
predic@ted our demands on the lack of change in the area that we
serve.
The Siting Council is satisfied that the Company is aware of these
forces and trends, even though the Company feels these variables are not
key determinants of sendout. The Siting Council therefore feels that
Blackstone's jUdgemental forecast is reliable for a company of this
size.
Table 1 lists the Company's forecast of normal year sendout for the
five-year forecast period, and the projected percentage increases in the
non-heating seasons, heating seasons, and annual sendouts. The
increases in sendout are due, in part, to the addition of residential
with gas heating customers from the construction of condominium units
described earlier (See Section 1. Supra). This increase in heating
season requirements will thus increase Blackstone's peak day sendout
requirements (See Section III.D. infra).
C.

Resources

Blackstone's total gas supply is provided by Tennessee under its
Small General Service (GS-6) rate schedule. Blackstone's contract with
Tennessee expires in November, 2000 and provides an MDQ of 655.9 Mcf
with an annual volumetric limitation (AVL) of 188,349 Mcf (194,000 Dth).
These volumes are not augmented by any supplemental supplies.
Table 1
Forecast of Normal Year Sendout
(Mcf)
Percentage Increase
in Sendout

Forecast of
Normal Sendout
Year

Non-Heating
Season

1985-86
1986-87
1987-88
1988-89
1989-90

20,000
20,000
21,000
21,500
21,500

Source:

8

Heating
Season

Non-Heating
Season

30,000
35,000
40,000
45,000
45,000

0
5.0
2.4
0

Supplement, Table G-5.

Tr., 11/18/85, at 8-9.
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Heating
Season

Total
Sendout

16.6
14.3
12.5
0

10.0
10.9
9.0
0
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D.

Comparison of Resources and Requirements

Blackstone's Tennessee AVL is more than adequate to meet design and
normal year requirements. For example, the 1985-86 normal year
forecasted sendout (50,000 Mcf) is ,less than one-third of the Company's
AVL (188,349 Mcf). Nonetheless, Blackstone is formally exempted from
forecasting peak load since neither Blackstone nor Tennessee collect
9
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 MDQ,
then the company's cold snap, design year, and normal year heating
requirements can be met. In its previous Decision, the Siting Council
requested that the Company, in its next filing, estimate its peak day 10
requirements and indicate the penalty for exceeding its Tennessee MDQ.
Blackstone estimates that its peak da~lrequirements will be 450 Mef, far
below its Tennessee MDQ of 655.9 Mcf.
The Company has been assured by
Tennessee that even if Blackstone does exceed its MDQ on any given day
that no sanction or penalty would be applied, as such a penalty
impositionl~ould be extremely detrimental to the Company and its
customers.
Therefore, the Siting 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.

9

In Re Blackstone Gas Co., 6 DOMSC 66, 69 (1981).

10

11
12

In Re Blackstone Gas Co., 12 DOMSC 7, 9 (1985).
Supplement, cover letter.
Tr., 11/18/85, at 5.
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IV.

DECISION AND ORDER

The Siting 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 November 1, 1986.

By

~--

Carolyn E. Ramm, Esq.
Hearing Officer

Dated at Boston, Massachusetts this 13th day of February, 1986.

On the Decision:
Steven E. Oltmanns

Unanimously APPROVED by the Energy Facilities Siting Council on
February 13, 1986, by those members and designees present and voting:
Chairperson Sharon M. Pollard (Secretary of Energy Resources), Joellen
D'Esti (for Secretary of Economic Affairs, Joseph Alviani); Sarah Wald
(for Secretary of Consumer Affairs, Paula W. Gold), Stephen Roop (for
Secretary of Environmental Affair, Ja es S. Hoyte); Madeline Varitimos
(Public Environmental Member), ennis Jr. LaCroix (Public Gas Member).
Ineligible to vote: Elliot J. Rosema
ublic O' Memb

i
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COMMONWEALTHD~ MASSACHUSETTS
Energy Facilities Siting Council

)

In the Matter of the Petition of
Hingham Municipal Lighting Plant
for Approval of its Occasional
Supplement for the Approval of
115 kV Transmission Line and
Substation

)
)
)
)
)

Docket No. 85-65

)
)

---------------)

FINAL DECISION

Carolyn E. Ramm, Esq.
Hearing Officer
February 13, 1986

-

.
j

On the Decision:
Brian G. Hoefler
William S. Febiger
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The Energy Facilities Siting Council hereby APPROVES, subject
to the CONDITIONS set forth herein, the petition of Hingham
Municipal Lighting Plant to construct an overhead 115 kV
transmission line between New England Power company's ("NEP") 115 kV
transmission line near NEP's East Weymouth substation and a
substation site adjacent to the Town of Hingham's sanitary landfill,
and to construct a substation on that site.
I.

INTRODUCTION AND HISTORY OF THE PROCEEDINGS
A.

Description of the Hingham Municipal Lighting Plant

The Hingham Municipal Lighting Plant ("Hingham" or lithe
Plant") is ~ municipally owned utility that purchases and
distributes electricity to approximately 8200 customers in the Town
of Hingham ("the Town"). In 1984 Hingham purchased 127,700
megawatt-hours ("MWh") of electricity and had a summer peak load of
23.9 megawatts ("MW") and a winter peak load of 24.6 MW.
Hingham is a member of the Massachusetts Municipal Wholesale
Electric company ("MMWEC"), a public corporation whose purpose is to
develop a bUlk power supply program for participating municipal
electric systems in Massachusetts.
B.

Purpose of the Review

In this filing Hingham requests the Energy Facilities Siting
Council's ("Siting Council") approval to construct an overhead,
double-circuit, 115 kilovolt ("kV") transmission line and aIlS
kV-to-l3.8 kV substation. The proposed line would tap NEP's 115 kV
transmission line near its East Weymouth substation and run
approximately 1.1 mile along a dormant Massachusetts Bay Transit
Authority ("MBTA") railroad right-of-way and Town streets to the
proposed substation site on Town land adjacent to the Town
landfill. Plans include consolidating Hingham's entire supply at
this substation thereby removing Hingham's supply from eight
substations off three NEP double-circuit, sub-transmission supply
lines. l
The estimated cost (1985 dollars) of the proposed line and
sUbstation is $2,800,000 which would be financed by funds currently
available from Hingham's property depreciation fund. The Plant
proposes to have the line and substation in service by October 1986.

c.

History of the proceedings

In this proceeding Hingham filed its petition for the
approval of its Occasional Supplement ("Petition") on September 20,
1985. Hingham's Long Range Forecast of Electricity Needs and

lNew England Power company is a subsidiary of the New
England Electric system ("NEES").

1
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Resources ("Forecast") is filed as part of MMWEC's annual forecast.
This Forecast was filed on August 1, 1985, and the Siting council's
decision is pending.
On September 30, 1985, the Siting Council Hearing Officer in
the instant proceeding issued a Notice of Adjudication including
notice of a public informational hearing to be held on October 21,
1985. Residents of Hingham and Hull and representatives from the
Siting Council Staff ("the Staff") attended the hearing to hear the
Plant's plans and ask questions. By November 1, 1985 the only
petition for status as an interested party that had been filed was
that of Michael Conti, a resident along the proposed route. The
Plant opposed this petition as lacking specificity and failing to
comply with the Siting Council's rules governing interventions. The
Hearing Officer rejected those arguments in a Procedural Order
issued December 10, 1985 and granted Mr. Conti the limited right to
participate in issues related to the environmental impact of the
line on his residence and immediate neighborhood.
In accordance with the Siting Council's intent of expediting
the adjudicatory process, it was agreed that an informal technical
session attended by representatives of the Plant and the Staff would
be held in lieu of formal discovery although the Siting Council
reserved the right to pursue written documentation to the extent
necessary. The technical session, including a field visit to walk
the proposed route, was held on December 17, 1985.
The Plant has submitted this Petition prior to a final Siting
Council decision on the demand forecast and supply plan submitted by
MMWEC on the behalf of Hingham. However, in the past the Siting
Council has approved facility construction plans prior to approval
of the latest forecast filing under certain circumstances where the
need for a facility is independent of an applicant's forecasted load
growth. See, e.g., Boston Edison Company, 13 DOMSC 63, 66 (1985).
While recognizing that the Forecast has not yet been adjUdicated,
the Hearing Officer expressly finds that the Plant's proposal to
build the 115 kV consolidated supply line "is consistent with the
[Plant's] most recently approved long-range forecast or supplement
thereto", i.e., that approved in EFSC Docket No. 82-1, as required
by M.G.L. c. 164, Sec. 691.
D.

Documents on Record

The following documents comprise the Siting council's record
for this proceeding:
Occasional Supplement for the Approval of 115 kV Transmission
Line and Substation, Hingham Municipal Lighting Plant,
September 20, 1985.
Transcript of Public Hearing held before the Energy
Facilities Siting Council, at the Hingham Town Hall, 7 East
Street, Hingham, Massachusetts, held on Monday, October 21,
1985, commencing at 8:00 p.m., concerning: Occasional
Supplement for the Approval of 115 kv Transmission Line and
Substation, Fritz & Sheehan Associates, Inc.
2
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Hingham Municipal Lighting Plant's Responses to Certain
Information Requests of the Energy Facilities Siting Council
Staff Asked at a Technical Session, Hingham Municipal
Lighting Plant, January 22, 1986. ("Letter of January 22,
1986")
Hingham Municipal Lighting Plant's Responses to the Energy
Facilities Siting Council Staff's Second Set of Information
Requests, Hingham Municipal Lighting Plant, January 30,
1986. ("Letter of January 30, 1986")
Hingham Municipal Lighting Plant's Responses to the Energy
Facilities Siting Council Staff's Third Set of Information
Requests, Hingham Municipal Lighting Plant, February 5,
1986. ("Letter of February 5, 1986")
Hingham Municipal Lighting Plant Annual Report, 1984.
Letter from Joseph R. Spadea, Jr., Hingham Municipal Lighting
Plant, to Mr. John T. Casey, New England Power Service
Company, November 13, 1984. ("Letter of November 13, 1984")
Letter from Neil M. Reid, R.W. Beck and Associates, to Mr.
John T. Casey, New England Power Service Company, December
28, 1984. ("Letter of December 28, 1984")
Letter from John T. Casey, New England Power Service Company,
to Mr. Neil M. Reid, R.W. Beck and Associates, January 18,
1985. ("Letter of January 18, 1985")
Tariff No.3, Schedule II, Fourth Revised Page No.2,
Superseding Third Revised Page No 2, filed by New England
Power Service Company before the Federal Energy Regulatory
Commission, November 1985, a copy of which was forwarded to
Hingham Municipal Lighting Plant and received November 18,
1985. ("Proposed NEP Tariff")
Letter from Brian G. Hoefler, Energy Facilities Siting
Council Staff, to Mr. Joseph R. Spadea, Jr., Hingham
Municipal Lighting Plant, January 8, 1986. ("Letter of
January 8, 1986")
Letter from Joseph R. Spadea, Jr., Hingham Municipal Lighting
Plant, to Mr. Brian G. Hoefler, Energy Facilities Siting
Council Staff, January 16, 1986. ("Letter of January 16,
1986")

.,

ANSI C84.1-1982, "American National Standard for Electric
Power Systems and Equipment -- Voltage Ratings (60 Hz)",
American National Standards Institute, Inc., Approved October
15, 1982. ("ANSI Standard C84.1-1982")

3
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II.

SCOPE OF THE REVIEW

Before approving an application to construct facilities under
its jurisdiction, the Siting Council must find that the construction
is consistent with its mandate "to provide a necessary energy supply
for the commonwealth with a minimum impact on the environment at the
lowest possible cost." M.G.L. c. 164, Sec. 69H. In so doing, the
Siting Council determines whether plans for construction of the
applicant's proposed facilities are "based on substantially accurate
historical information and reasonable statistical projection
methods." M.G.L. c. 164, Sec. 69J.
The Siting council generally requires applicants to present
three kinds of evidence in support of new facilities construction
proposals. First, the Siting Council requires the applicant to
establish need for the facilities. For an electric transmission
system, the Siting council has found that the inability of the
existing system to withstand the loss of any single major component
is sufficient to justify the need for facilities to maintain
reliability. Boston Edison Company, 13 DOMSC 63, 67 (1985).
Alternatively the Siting Council might base its determination of
need on other reliability considerations or on a balance of cost
advantage versus environmental impact. Boston Gas Company, 11 DOMSC
159, 163 (1984); Massachusetts Electric Company et al., 13 DOMSC
119, 133 and 189 (1985).
Next, the Siting Council requires the applicant to present
plans for facilities that satisfy the previously identified need.
These plans must include information on expected costs and
environmental impacts, and any proposed environmental mitigation.
Along with presenting the proposed facilities, the applicant must
identify a reasonable range of practical alternatives including a
non-transmission alternative. Boston Edison Company, 13 DOMSC 63,
67 (1985); Siting Council Administrative BUlletin 78-2, "High
Voltage Transmission Facilities", at 3.
Finally, the Siting Council requires the applicant to show
that the proposed construction plan is superior to the proposed
alternatives. The proposal and alternatives are compared on the
basis of the environmental impact and cost of maintaining a secure
and adequate power source, all of which must be consistent with the
Siting Council's statuatory mandate. Administrative Bulletin 78-2,
at 4.
III.

REVIEW OF THE NEED FOR THE PROPOSED FACILITIES
A.

I

Description of the Existing System

AS indicated in Figure 1, Hingham is supplied from two NEP
power supply lines feeding six (three double-circuit)
sub-transmission supply lines in the Town, most of which facilities
are NEP-owned. These facilities are not part of the New England
Power Pool ("NEPOOL") Transmission Facility ("PTF") system, and
therefore Hingham must pay non-PTF carrying charges. Four of the
sub-transmission supply lines emanate from the East Weymouth
substation and operate at 23 kV nominal voltage. These include the
4
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Hull 1 and 2 lines ("Hull lines") which traverse the central part of
Hingham to the Town of Hull ("Hull") supplying three Hingham
substations (about 30 percent of Hingham's power supply) and all of
Hull's external power supply. Also supplying Hingham power at 23 kV
are the Randolph 1 and 2 lines ("Randolph lines") which Hingham taps
at Diersch Street to supply three other sUbstations in the southwest
part of town (45 percent). The other two lines operate at 13.8 kV
("northern Hingham lines") and supply two substations in northern
Hingham (25 percent). The eight substations within Hingham supply'
power from the sub-transmission supply lines to Hingham's power
distribution system at either 13.8 kV or 4 kV.
B.

Adequacy of EXisting System

The Plant states that its electric system planning objectives
include "design[ing] a system with adequate capacity that ensures
reliable, firm and good quality customer service on a timely and
economic basis." Petition, at 16. The Siting council agrees that
these are responsible system planning goals.
Hingham cites three primary reasons supporting the need of
new facilities to meet these objectives: (1) the current NEP power
supply does not meet acceptable reliability standards; (2) the
voltage quality supplied is poor; and (3) the transmission rates
Hingham currently pays are excessively expensive.
1.

Supply System Reliability

The Plant believes that the existing facilities do not meet
acceptable reliability standards because of their inability to
provide firm power. Hingham defines firm power as "no loss of load
resulting from the loss of [a] major single piece of equipment"
(Petition, at 18), a standard which is also known as single
contingency or, in the case of power supply lines, double-line
reliability. Specifically, the Plant asserts that loss of anyone
of the Hull or Randolph lines during high load conditions would
result in either customer outages or thermal overloads and voltage
degradation.
In support, the Plant provides letters stating that since
1978 NEP has asked the Plant to deactivate its automatic transfer
equipment for the Hull lines during the summer months due to
electrical loads beyond the thermal operating limits of these
lines.
Petition, Ex. 3-3. If a fault condition occurred on one of
these lines while the transfer switches were deactivated, the load
could not be transferred to the other line and a customer outage
could result. NEP has also restricted Hingham's use of the Randolph
1 and 2 lines by placing operating limits of 3.0 MVA and 6.6 MVA,
respectively, on Hingham's Diersch Street taps (Petition, Ex. 3-4)
even though Hingham's estimated 1985 summer peak load supplied by
these lines was 11.0 MVA. Petition, Ex. 3-5. These restrictions
allow NEP to serve its other Randolph line customers with
double-line reliability. Reliability on the northern Hingham lines
has also been affected. NEP once deactivated one of its northern
Hingham lines for an extended period of time leaving Hingham with a
single circuit to its two northern SUbstations. This line has since
been reactivated, but the Plant remains concerned that NEP may again
6

-15-

deactivate it.

petition, at 21.

The plant believes that these actions and others are
generally indicative of the difference between Hingham 1 s and NEp 1 s
operating interests. Since the facilities are NEP-owned, the Plant
finds itself in a disadvantageous position with regards to improving
reliability. Petition, at 19.
The Siting Council has long agreed that single contingency
reliability is a reasonable planning criterion. In the past, the
potential for either customer outages or thermal overloads caused by
a single contingency has sUfficiently established need. Holyoke Gas
and Electric Department, 3 DOMSC 1, 6 (1978); New England Electric
System, 3 DOMSC 79, 80 (1979); Middleborough Gas and Electric
Department, 3 DOMSC 98, 101 (1979); Commonwealth Electric Company, 6
DOMSC 33, 47 (1981): Taunton Municipal Lighting Plant, 8 DOMSC 148,
154 (1982); Boston Edison company, 13 DOMSC 63, 70 (1985).
Deactivation of the automatic load transfer switches on the Hull
lines for four months each year clearly creates the potential for
customer outages. Given Hingham's current load off the Randolph
lines, the Randolph load restrictions create a situation where
thermal overloads are practically inevitable in the event of a
summer supply interruption. 2 In addition, both Hingham's and
Hull's expected load growth only worsens the situation.
petition,
at 24.
To support its argument, the Plant documented NEP's outage
history on the Hull and Randolph lines. Petition, Ex. 3-6. In the
Siting council's view, a NEP supply interruption on one of its lines
should be of little concern to Hingham customers as long as Hingham
has single contingency reliability (which it has most of the year).
But while no direct relationship between these NEP outages and
Hingham customer outages is apparent, it is clear that NEP outages
do occur and could also occur under peak load conditions when the
Hull line automatic switching equipment is deactivated or the
Randolph line loads exceed the thermal capacity of a single line.
Although an occasional outage itself does not justifY a new
transmission line, the Siting Council believes a steady or
increasing outage history is an indication of reliability weakness.
Similar supply outage rates have been found SUfficiently frequent to
support the need for new transmission facilities. Taunton Municipal
Lighting Plant, 8 DOMSC 148, 154 (1981). Given the restrictions on
four of Hingham's six supply lines and thus the ever-present
potential for customer outages or thermal overloads, the Siting
Council agrees that Hingham does not have sufficient supply system
reliability and needs to take appropriate action to solve this
problem.

2The Randolph lines' restrictions are 3.0 MVA and 6.6 MVA
in order to proVide firm power from those lines, i.e., to avoid
exceeding the Randolph line thermal limits during a contingency.
Thus, under normal conditions these lines operate well under their
thermal limits.
7
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2.

Voltage Quality

The Plant argues that the voltage NEP supplies does not meet
acceptable quality standards. Problems with proper voltage can lead
to permanent damage to, or unsatisfactory operation of, customer
equipment, particularly in the case of industrial customers.
Hingham believes proper delivery voltage should meet ANSI Standard
C84.1-1977, nAmerican National Standard for Electric Power Systems
and Equipment -- Voltage Ratings (60 HZ).n3 This standard states
that normal voltage fluctuation should not exceed 10 percent of the
line's nominal rating, emergency voltage fluctuation should not
exceed 15 percent, and voltage should remain between 90 percent and
110 percent of nominal voltage.
The Plant reports Hull line voltage has violated two of these
standards: weekly voltage fluctuation has exceeded 10 percent, and
voltage level has dropped below 90 percent of nominal voltage. As
evidence Hingham submitted week-long voltage charts for the Kilby
substation in northeast Hingham. Petition, Ex. 3-7. The charts
record voltage at a point that is on the customer side of the 23 kV
bus but on the supply side of a voltage regulator that can correct
the voltage by about 5 percent.
According to the charts, weekly voltage fluctuation has
approached 12-13 percent, greater than the fluctuation that should
be reasonably expected. The Plant notes that over the course of a
year these voltage fluctuations are even greater. Petition, at 31.
The Plant has provided no indication of the extent to which
regulation damps out fluctuation, but it is possible that regulation
reduces fluctuation below the 10 percent standard. In addition, the
charts do not clearly indicate that voltage has dropped below 90
percent of nominal voltage. Nevertheless, the Plant reports that
customers have complained about the low voltages delivered, and that
voltage problems promise to worsen with growing load. Petition, at
30.
Apparently these voltage problems originate in Boston Edison
Company's ("BECO n) NEPOOL facilities that supply NEP's non-pool
transmission system. Since there are no voltage regulation
facilities at the East Weymouth substation, NEP supply voltage
flucuates with BECO voltage. (Letter of November 13, 1984, point
9.; Letter of December 28, 1984, point 9.; Letter of January 18,
1985, point 9.) Even if NEP agreed to install voltage regulation
equipment at East Weymouth, the Plant believes the voltage drop
through the Hull lines is so great that voltage delivered would
continue to be low.
The Siting council shares the Plant's general concern with
proper voltage delivery and believes that voltage degradation
problem should be appropriately addressed. This problem reinforces
3The Siting Council notes that the latest edition of ANSI
Standard C84.1 was approved in 1982. The Siting Council encourages
applicants to use the most current standards.
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the need for new facilities established earlier by lack of single
contingency reliability.
3.

Supply Delivery Costs

The Plant believes the cost of wheeling its power supply is
too high and states a desire to "gain more control over the sharply
escalating costs of its transmission supply system." Petition, at
36. These high costs result from two factors: transmission service
rates and energy loss surcharges.
Hingham currently pays NEP for transmission service under the
T-Non PTF-3 (nT_3 n ) rate, the rate for NEP customers with
sub-transmission power delivery at non-standard, non-PTF delivery
points, such as Hingham's unconsolidated system. NEP has two other
non-PTF rates which could be available to Hingham under different
delivery circumstances: The T-Non PTF-1 (nT-I") rate is for high
voltage, standard power delivery, and the T-Non PTF-2 ("T-2") rate
applies to sub-transmission, standard delivery. The following are
NEP's current and newly proposed rates for non-PTF power delivery in
Massachusetts:
Rate
T-l
T-2
T-3

Current

Proposed

12¢/kW/Month
23¢/kW/Month
73¢/kW/Month

33¢/kW/Month (+175%)
46¢/kW/Month (+100%)
220¢/kW/Month (+201%)

The current T-3 rate reflects a 143 percent increase in late
1984, when NEP raised the rate from 30¢/kW/month to the present
73¢/kW/month. Over 20 years this increase is expected to cost
Hingham customers about $1.9 million (1985 do1lars 4 ) if Hingham
remains on this rate.
Petition, at 51. NEP has filed a petition
with the Federal Energy Regulatory Commission to raise this rate
further to 220¢/kW/month, an additional 201 percent. (proposed NEP
Tariff)
Another source of high cost power transmission is NEpfs high
energy loss surcharge. As a T-3 customer, Hingham is charged for
energy losses totaling 2.5 percent of its metered electrical
purchases. Present worth analysis shows these losses and resulting
surcharges would cost Hingham customers about $3.4 million over 20
years. Petition, at 50.
The Plant argues that this surcharge is much greater than it
would be under the T-l or T-2 rates where the surcharges are
estimated at 0.6 percent and 1 percent, respectively. The 20-year
present worth cost estimates are $.81 million for T-l and $1.3
million for T-2. However, to qualify for either the T-l or T-2
rate, Hingham would have to invest in new supply facilities. 5
4AII 20-year present worth estimates in this decision have
been stated in 1985 dollars.
5nescriptions of the proposed plan to qualify for T-l and
alternative 2 to qualify for T-2 are given in Section IV., infra.
9
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The following is a comparison of the effects of these three rates on
Hingham, based on the estimated 20-year present worth costs,
including capital costs:

Rate
T-l
T-2
T-3

NEP Facility
Charges
$

525,000
1,000,000
3,200,000

Facilities
Cap. Cost
and O&M

Energy Loss
Surcharge
$

800,000
1,350,000
3,350,000

$3,275,000
4,725,000
0

Total
Cost
$4,600,000
7,075,000
6,550,000

Difference
from T-3
-$1,950,000
+525,000

The Siting Council agrees that the potential savings from the
lower T-l rate represents substantial savings to a system the size
of Hingham. If NEP's proposed rate increase is approved, Hingham's
savings would approach $7.4 million under rate T-l and $4.9 million
under T-2.
The Siting Council agrees that these transmission costs are
significant. In establishing need for new facilities, proposed
efforts to reduce costs should be carefully evaluated and balanced
against environmental impacts. Further, steps to reduce line losses
are generally consistent with energy conservation and least-cost
electricity pOlicies in the Commonwealth. But while Hingham has
offer red a strong case for establishing need for transmission
facilities based on economic grounds, it appears to the Siting
Council that this rationale primarily buttresses a more important,
threshold rationale -- need based on reliability grounds -- a need
the Siting Council has already determined exists. See section
III.B.I., supra. Since need has already been established, the
Siting Council will use these economic issues in its evaluation of
which alternative best satisfies the need to improve system
reliability at least cost and minimal environmental impact. See
Section IV.C., infra.
4.

Conclusions

The Siting Council finds that Hingham's current supply
delivery circumstances warrant mitigating action, in this case the
construction of new transmission facilities. 6 This finding is
based on the threshold criterion of no double-line supply
reliability. A secondary but important consideration is the
relatively high cost of supply from the current sub-transmission
system.
Finally, the Siting Council agrees that voltage quality is a
problem that should be addressed but makes no ruling on whether
voltage degradation justifies the proposed facilities.

6 See Section V., infra, for determination that the

appropria~mitigating action includes transmission facilities.

10

-19-

IV.

PROPOSED FACILITIES AND ALTERNATIVES
A.

Description of Plant proposal and Alternatives
1.

Proposed Plan:

Overhead 115 kV Transmission Line

To satisfy the need for facilities, Hingham proposes to
construct an overhead, double-circuit, 115 kV transmission line that
would tap NEP's 115 kV line near the NEP East Weymouth substation.
This line would run approximately one-half mile along a dormant MBTA
right-of-way and one-half mile along the Town streets of French
Street, New Hobart Street, and Sam Ryder Road to the Town landfill
site. The proposed plan is shown in Figures 2 and 3.
The Plant proposes to lease land adjacent to the landfill to
construct aIlS kV-to-13.8 kV substation. The Plant chose this
substation location because (1) it requires a reasonably short
transmission route: (2) it has close proximity to Hingham's newly
reinforced 13.8 kV distribution system; and (3) the land is
Town-owned with few other potential uses. Advanced voltage control
equipment at the substation would monitor and regulate voltage
levels supplied to the Hingham distribution system thereby resolving
voltage degradation problems. Compensated metering equipment at the
substation would measure actual line losses reducing the NEP
standard T-1 unmetered loss surcharge from 1 percent of total
purchases to an estimated 0.6 percent.
The current supply facilities would no longer be necessary
since the proposed line and substation are designed to meet all of
Hingham's supply requirements. Supply requirements should continue
to be met with the firm transmission capacity of the proposed line
well beyond the 20-year study period. The Randolph and northern
Hingham supply lines would be deactivated While the Hull lines would
remain in service to supply the Town of Hull. One regional benefit
of the proposal is that removing Hingham's load from the Hull lines
would free enough capacity to firm up Hull's supply, all of which it
receives over the Hull lines.
Since Hingham would receive power from NEP at high voltage
and a consolidated delivery point, Hingham would qualify for NEP's
T-l rate, currently 12¢/kW/month with energy line losses estimated
at 0.6 percent. The 20-year present worth of this proposal,
including NEP transmission rates and energy loss estimates, is
$4,600,000. Under the proposed NEP T-l rate increase to
33¢/kW/month, the present worth of this project increases to
$5,525,000. Each of these estimates includes the capital cost
estimate of $2,800,000.
2.

Alternative 1: Underground 115 kV Transmission Line

The Plant proposed several alternatives to its preferred
plan. Alternative 1 is similar to the proposed plan in all respects
except that it would be built underground. The plan would still
consolidate power delivery at high voltage and therefore also be
eligible for the NEP T-l rate with line losses estimated at 0.6
percent.
11
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Figure 2:

Proposed Hingham Supply System

v
'!~

Town
Landfill

~

J

~
Figure 3:

Proposed route following an META right-of-way
and Town streets to the proposed substation site.
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The 20-year present worth of this proposal, including NEP
transmission rates and energy loss estimates, is $7,425,000. Under
the proposed NEP T-I rate increase to 33¢/kW/month, the present
worth of this alternative increases to $8,350,000. Each of these
estimates includes the capital cost estimate of $5,250,000.
3.

Alternative 2: Expansion and Consolidation of
23 kV Sub-Transmission System

The second alternative involves improvements to the current
sub-transmission supply delivery system. The Plant claims that
"NEP's 23 KV sub-transmission system has been allowed to deteriorate
and is unquestionably inadequate." Petition, at 12. In proposing
this alternative, the plant apparently has two goals: improving
reliability and qualifying for NEP's T-2 rate. To meet these goals
the Plant proposes a number of improvements, including reconfiguring
and reinforcing the present system to increase capacity, reduce
outages, and consolidate delivery.
Major points of the proposal include purchasing NEP's
facilities in the Town, constructing new sub-transmission lines to
supply the Randolph line substations from a consolidated delivery
point, reconductoring a large segment of the Hull lines, and
building or reconstructing six substations. The northern Hingham
lines would no longer supply Hingham power. This plan in large part
appears to accomplish both goals although the Plant notes "building
upon this unreliable system would .•• have numerous technical and
economic shortcomings.- Petition, at 12.
Since Hingham would receive power from NEP at
sub-transmission voltage and at a consolidated delivery point,
Hingham would qualify for NEP's T-2 rate, currently 23¢/kW/month
with line losses of 1 percent. The 20-year present worth of this
proposal, including NEP transmission rates and energy loss
estimates, is $7,075,000. Under the proposed NEP T-2 rate increase
to 46¢/kW/month, the present worth of this alternative increases to
$8,075,000. Each of these estimates includes the capital cost
estimate of $4,050,000.
4.

Alternative 3:

Non-Construction Alternative

The plant's final alternative is a non-construction
alternative. Hingham would continue to receive its supply through
six NEP sub-transmission supply lines and eight sUbstations.
Since Hingham would continue to receive power from NEP at
sub-transmission voltage and an unconsolidated delivery point,
Hingham would still be subject to NEP's T-3 rate, currently
73¢/kW/month with line losses of 2.5 percent. The 20-year present
worth of this proposal, including NEP transmission rates and energy
loss estimates, is $6,550,000. Under the proposed NEP T-3 rate
increase to 220¢/kW/month, the present worth of this alternative
increases to $12,975,000. These estimates include no capital costs
for system improvements.
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B.

Adequacy of the Range of Alternatives

There are several conceivable alternatives to the proposed
and alternate plans outlined above. Two alternatives conceptualized
by the Plant when it began planning several years ago were dismissed
for environmental and economic reasons. One plan would have
involved a radial 115 kV transmission line ("the Union street
radial") extending from NEP's East Weymouth substation to a proposed
substation site near the center of the Town. The route would have
been about two miles longer than the proposed route and would have
crossed wetlands and the Town's Main street. The other alternative
would have looped this radial transmission line by extending south
to Eastern Utilities Associates' 115 kV facilities in the Town of
Norwell. Two apparent benefits of this line would have been extra
reliability due to the looping and qualification as a NEPOOL
transmission facility. However, this line would have been
significantly more expensive due to its length of approximately
eight miles, and it would have crossed Wompatuck state Park, raising
many environmental concerns.
Based on preliminary analysis of these economic and
environmental rationales, neither of these alternatives appears
practical when compared with those presented in the Petition. Thus,
the Siting Council agrees that neither the Union Street radial nor
the looped alternative deserves further consideration.
However, during Siting Council Staff review of the Petition,
two other alternatives were identified as warranting consideration.
The first would involve rerouting the Plant's proposed transmission
plan along an existing utility right-of-way, both shortening the
route and avoiding some of the traverse along Town streets. The
second would be a "hybrid" transmission alternative combining the
Plant's overhead proposal and underground alternative. The hybrid
alternative would traverse the MBTA right-of-way and French Street
overhead but switch underground in the residential area along New
Hobart Street. Both of these alternatives received attention during
the proceeding and are discussed later in the environmental
section. See Section V. B., infra.
With the inclusion of the discussion generated by these two
additional alternatives, the Siting Council finds that the Plant has
examined a reasonable range of alternatives for satisfying the need
established in Section III., supra.
V.

ANALYSIS OF PROPOSED FACILITIES AND ALTERNATIVES
A.

Reliability Comparison

The 115 kV overhead and underground plans are similar in
almost all reliability aspects. Both plans involve new facilities
that would have statistically low outage rates (Petition, at 28) and
sufficient capacity to permit load growth for at least the next 20
years (Petition, at 10), providing good quality voltage over this
period (Petition, at 31).
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One possible reliability difference lies in the electrical
potential difference of the two alternatives. The Plant believes
the underground alternative could serve as a greater lightning
attractor than the overhead alternative due to the high voltage
transition from above ground to below ground transmission. Since
significant issues exist to judge the relative merits of the various
alternatives on least-cost, least-environmental-impact grounds, the
Staff did not pursue these technical considerations further. The
Siting Council makes no determination of their merits.
The second alternative, expansion and consolidation of the
present 23 kV system, includes a number of supply system
improvements that appear to relieve most of Hingham's reliability
problems. Buying the sub-transmission supply facilities would avoid
policy disagreements with NEP regarding its supply system;7
reconductoring would implement double-line reliability on the Hull
lines; rerouting the Randolph lines' supply directly to the East
Weymouth substation would eliminate line restrictions on the Diersch
Street taps, and retirement of the northern Hingham lines would
avoid future line deactivization. All current reliability problems
are addressed and apparently satisfied by this alternative although
the Plant maintains that the present sub-transmission system is
unreliable and that building upon an unreliable system is
imprudent. Petition, at 12. This argument has some merit since
many older, unimproved facilities would remain in service leaving
general expectations of higher outage rates on those facilities.
Therefore the Siting Council finds that one of the 115 kV
alternatives would provide a higher degree of reliability.
The Siting Council found in Section III that the present
supply system lacked sufficient reliability to establish need.
Since the non-construction alternative would leave the system in its
present state, this alternative does not meet acceptable reliability
standards and therefore is inferior to all other alternatives.
B.

Environmental Impact Analysis

The plant's preferred plan is presented as minimizing
enviromental impact in accordance with the Siting Council's mandate
and Administrative Bulletin 78-2. The Plant's environmental
analysis includes issues in three important areas -- transmission
line design, construction practices, and maintenance practices. The
Plant points out that it has considered, and where appropriate is
proposing, mitigation measures relating to all three issue areas.
Petition, at 55. Section I below addresses the Plant's
environmental analysis of the proposed plan.
In the area of transmission line design, a major issue is the
choice of underground versus overhead installation. Underground
installation is given the status of a project alternative. The
7Since the Town of Hull is also served by the Hull lines,
an agreement would have to be reached on cost allocations of mutual
supply facilities.
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Plant presented information on one partial routing alternative as
well -- use of the NEP transmission line right-of-way from the
railroad right-of-way to Hobart Street. Section 2 presents the
comparison of project alternatives.
1.

Environmental Impacts and Mitigation: Proposed Plan

This subsection reviews environmental impacts and possible
mitigation, as specifically related to the preferred plan. The
review is grouped into five sections -- water and land resources,
visual impacts, vegetation management, electrical effects, and
construction nuisances.
a.

Water and Land Resources

Transmission lines can affect water and land resources in a
number of ways -- causing, for example, impacts on wetlands,
waterways, water supplies, aquatic habitats, forest resources, and
wildlife habitats. The Plant believes such impacts are very much
minimized by its selection of a route fully utilizing existing
pUblic ways and a railroad right-of-way. What is more, the Plant
expects to provide some environmental enhancement at the substation
site by regrading and stabilizing nearby areas that were excavated
in a former sand quarrying operation.
With regard to water-related resources, the preferred plan
does not require any direct loss of or entry into wetlands or
waterways. Petition, at 71-72. The transmission line would pass
close to wetlands and waterways that border, and at several points
underpass (through culverts), the existing railroad track bed and
pUblic roadways along the preferred route. The Plant expects to
file with conservation commissions in both Hingham and Weymouth,
which may need to review project design and construction plans to
ensure that nearby wetlands and waterways are not indirectly
affected by proposed excavation work or other project-related
construction activities. Looking beyond the construction period,
the Plant has agreed not to use herbicides to control vegetation
from encroaching on the transmission lines or the substation site,
thereby precluding any possible concern that herbicide use might
have posed for potable water supplies or aquatic habitats. See
Section e., infra.
The need to clear vegetation to construct the proposed
facilities likewise would be reasonably limited, as a result of
using existing railroad and street rights-of-way, and a relatively
open substation site. The Plant's filing indicates that some tree
trimming would be required. Petition, at 55. Trimming appears to
be most needed along the railroad right-of-way, where the prospect
for possible future restoration of rail service requires that towers
be sited near one edge. As the edges are somewhat overgrown, it
appears that some topping and likely some removals of
small-to-moderate size trees would be required. Letter, January 30,
1986, Information Response 9. Possible impacts on abutting
residences from expected trimming activity would be limited, but
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might involve reduced ,shade 8 as well as some increased visibility
(See Section b, infra.). Trimming requirements along the street
rights-of-way (in Hingham) are expected to be minimal. No topping
or removal of the trees along residential property frontages is
planned. Id.
The Council agrees with the Plant that the proposed project
poses minimal concern for water and land resources.
b.

~

;t

Visual Impacts

Relative to other environmental impacts, the impact of
overhead transmission lines on visual resources is often readily
apparent, but at the same time difficult to avoid or mitigate. The
Siting Council is concerned with the possible visual impacts of the
Plant's proposed project, particUlarly in light of the fact that
towers are proposed to be placed along a segment of public roadway
which, although short, includes existing residential property
frontage.
The Plant has emphasized its efforts to mlnlmlze visual
impacts of transmission lines through choice of compatible
construction materials and structure design, and minimization of
tree trimming. Petition, at 59. The Plant also pointed out the
minimal visual impact of the proposed substation, as a result of
siting next to an existing landfill and expected use of vegetative
screening. Petition, at 62. Also, options for various longer
routes, all featuring a substation site near a school on Union
Street, were dropped in earlier planning stages. Petition, at 54.
With regard to style of transmission structure, the initial
proposal indicated a single-pole design utilizing wooden tangent
poles and steel corner poles. Later in the proceeding, the Plant
indicated that it preferred that all towers be of weathering-type
steel construction. As justification, it was argued that the
weathering-type steel pole is of environmentally compatible color,
requires no surface maintenance, and has a longer life than a wood
pole. Letter of January 30, 1986, Information Response 12.
Notwithstanding its preference for steel poles, the Plant has
agreed to utilize wood for the tangent poles along Hobart Street in
Hingham in an attempt to satisfy reported concerns of abutters
there. The abutters' concerns were based on inspection of a similar
above-ground 115 kV transmission line in Brockton that utilizes wood
tangent poles. li.; Letter of January 8, 1986.
Use of wood tangent poles, along with steel corner and angle
poles, is evident practice in both of the similar past projects
identified in the Siting Council review -- Brockton and

8pr imarily early-to-mid morning, if at all, along the
railroad right-of-way.
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Holyoke. 9 The Siting Council commends the Plant's accomodation of
abutter concerns along Hobart Street. It is noted that the Plant
also expects that consultation will be conducted with abutters along
the railroad right-of-way to learn their preferences as to type of
pole. Letter of January 30, 1986, Information Response 12.

~
...

=i

More generally, the Siting Council does support use of steel
poles at corners and major angles (and if appropriate at crossings
of larger roadways), as consistent with precedents involving public
street routes. As noted by the Plant, the availability of
weathering steel materials marks an improvement over past steel
construction in terms of aesthetics. Nevertheless, steel poles
broaden at the base (relative to the top) and particularly where
designed for corner and angle locations, can be of substantial
diameter (up to four feet). I~. Accordingly, the Siting Council
requests that vegetative screening (bushes and small trees) be
placed or retained near the bases of larger diameter steel poles.
Beyond the aesthetics of the trasmission structures
themselves, the Plant assessed the sensitivity of the project area
to visual impacts from the proposed facilities. The likelihood for
such impacts was considered in terms of two sensitivity factors -the scenic quality of the areas being traversed and the visibility
of the proposed facilities to residents or other viewers in the
area. Four identified segments of the proposed route were rated
(high, moderate, or low) for each of the two sensitivity factors,
and finally for overall visual impact sensitivity. Petition at
62-69.
The Plant concluded that the overall visual impact
sensitivity along much of the route would be low, citing low
visibility along the railroad right-of-way and French Street and low
scenic quality (with low-to-moderate visibility) at and near the
substation site. Only the Hobart Street segment posed moderate
visual sensitivity concerns.
The Siting Council finds that the Plant's analysis of visual
impact provides an appropriate basis for review, given the size and
setting of the project. Indeed, evidence of community or abutter
concern to date has been limited to the Hobart Street area, where
moderate impact was determined to exist.

,

Vegetation is an integral element in the visual sensitivity
factors -- both landscape quality and visibility -- addressed in the
Plant's analysis. Vegetation also stands out as the one existing
element in the project area environment that is in turn most subject
to alteration by the project. The Council notes that, while only
minor trimming is planned along Hobart Street, the Plant anticipates
possibly some toppings or removals of mid-sized trees along the
railroad right-of-way. Given that the determination of low visual
impact for this segment depends on low visibility, the Plant should
9The Brockton line is operated by Eastern utilities
Associates. The Holyoke line is operated by Holyoke Gas & Electric
Department, and was approved by the Siting Council in 1977. Holyoke
Gas & Electric Department, 3 DOMSC 1 (1977).
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endeavor to m~n~m~ze trimming there as well. The Siting
Councilencourages the Plant to include the sUbject of vegetation
trimming in the consultation already planned with railroad
right-of-way abutters relating to style of tower. Supra.
c.

Vegetation Management

Once the proposed facilities are in operation, the plant
expects to control vegetation through mechanical cutting rather than
chemical means. Use of herbicides will be avoided in maintaining
both the transmission line route clearances and the substation
area. Letter of January 30, 1986, Information Response 11.
The Council commends the Plant's commitment to avoiding use
of herbicides. At the same time, it is recognized that the
transmission line will utilize existing rights-of-way not owned by
the Plant nor exclusively intended for electrical transmission
purposes. Accordingly, pending project energization and for the
first two years of operation, the Siting Council requests that the
Plant advise the Siting Council of any known usage of herbicides or
plans to use herbicides (by others not sUbject to the Siting
Council 1 s jurisdiction, including but not limited to the MBTA) for
controlling vegetation along any sections of rights-of-way which are
part of the project transmission line route.
d.

Electrical Effects

Electrical effects of transmission lines and substations can
include possible effects on humans or on biological resources,lO
as well as possible nuisance effects involving noise or
radio/television interference. The Plant asserts that there is no
indication, based on current technology and general experience with
related electrical effects, that problems in any of the above areas
should be expected from operating the proposed facilities.
petition, at 70-71.
Distances to the nearest residence (or other receptor) are
approximately 30-35 feet for the transmission line and 100-120 feet
for the substation. Estimates of the field effects at the nearest
residence have been provided by the Plant. Letter of February 5,

,
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lOThe range of possible effects on humans and biological
resources includes those which have been known to occur in certain
situation(s) involving electrical transmission (for example, shock,
effects on pacemakers, effects on honey production by bees), and
other potential effects that have been hypothesized and/or
investigated but are not generally accepted as known or proven
effects of electrical transmission (for example, effects on milk
production by dairy cows, headaches or other perceivable discomforts
or symptoms in humans, chronic effects such as cancer in animals or
humans). The current status of past experience and knOWledge of
such effects was reviewed in detail in the Siting council's recent
review of transmission facilities proposed as part of the Hydro
Quebec Phase II expansion project. Massachusetts Electric Company,
et aI, 13 DOMSC 119 (1985).
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1986. In addition, an accoustical analysis is under way to help
ensure compliance with Massachusetts noise guidelines. Letter of
January 22, 1986, Information Response 3. 11
The likely electrical effects of the transmission line at the
nearest residence appear to be significantly below
edge-of-rights-of-way levels reviewed in detail by the Siting
Council in a recent approval of facilities planned as part of the
Hydro Quebec Phase II Expansion project. 12 The Plant also points
out that, to date, concern with possible health implications of
electrical effects has generally been limited to high voltage lines
(345 kV and above). The Siting Council finds that, given current
experience and knowledge, there do not appear to be any adverse
health implications of expected electrical effects that pose a
problem in approving the proposed facilities.
The Plant expects to use high quality tranformers and, if
necessary, take further actions to mitigate any noise and
interference problems. Petition, at 71. The Siting Council
commends the Plant for its attention to analyzing acoustics and its
commitment to addressing potential nuisance concerns related to
electrical effects.
e.

Construction Nuisances

The proposed project appears to involve minimal levels of
disruption for residents and others in the area. The construction
areas are easily accessible and should not involve extensive forest
clearing, blasting, or other special construction problems.
Despite the use of streets as rights-of-way, traffic
interference problems appear minimal. The Plant does not plan to
establish any staging yards along the route.
2.

comparison of proposed Plan and Alternatives

The range of alternatives considered in connection with the
proposed project include various longer routes, partial and full
underground installation along the proposed route, and a route
alteration affecting a minor portion of the proposed route, as well
as no-build and improved- low-voltage system approaches. See
Section IV.B., supra. Relative environmental impacts are discussed
below for only two categories within this range of alternatives -underground installation and the minor route alteration along the
proposed route.

llMassachusetts noise guidelines specify that new
facilities should not increase the average residual ambient sound
levels (levels exceeded 90 per cent of time, or L90) by more than
lOdB(A) at nearby receptors, and that new facilities should not be a
source of tonal noise.
12S ee Footnote 10. It was estimated that AC electric field
would not exceed 1.8 kV per meter and AC magnetic field would not
exceed 0.085 gauss along the edge of the Hydro Quebec project
rights-of-way in Massachusetts.
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The longer routes were considered and dropped by the Plant
during preliminary project planning, based on environmental and cost
factors including concerns involving significant public opposition
-- these longer routes were not formally presented in the proceeding
and therefore are not addressed below. The low-voltage-improvement
approach, considered and dropped based on reliability and economic
factors, was not detailed on a site-specific basis in the Siting
Council re~iew and thus not addressed in terms of environmental
impact.
a.

Underground Installation

The Plant initially presented an analysis of environmental
impacts, along with cost data, for placing the transmission line
underground along the entire proposed route. At the request of
Siting Council Staff, information showing the relative environmental
impacts and costs for underground installation along only the
eastern two fifths of the route was later provided as well.
The principal environmental advantage of the underground line
is that it would avoid limited visual impacts which would likely
occur along the public streets and on residential properties
abutting the route. See Section l.b., supra. In addition,
underground installation would avoid any possibility of electrical
effects (noise, radio/television interference, and effects on health
and biological resources), although such effects were not found to
be a problem with respect to the proposed overhead installation
based on current knowledge. See Section l.d., supra.
The Plant identified certain environmental disadvantages of
underground installation. These include possible impacts from
construction in wetlands at stream crossings, construction and
operation of oil-cooled transmission facilities, street openings
along the eastern one-half of the route and at crossings on the rest
of the route, significant expected rock-excavation on the western
end of the route, and long term maintenance to prevent all woody
vegetation (i.e., shrubs and trees) above the buried cable.
Available mitigation measures -- addressing in particular such
potential impacts as oil leaks, wetlands disruption, and community
construction nuisances -- were also recognized. However, the Plant
concluded that the environmental disadvantages of underground
installation, along with higher costs and greater likelihood of more
and longer outages, outweigh the environmental advantages.
Petition, at 79-83.
During the proceeding, Siting Council Staff sought
consideration of underground installation for a portion of the
route, preserving important environmental advantages while avoiding
some of the costs and specific environmental disadvantages of fUll
underground installation. Under this "hybrid" alternative, an
above-ground-to-underground transfer point would be established on
French Street near the existing NEP line crossing, and the proposed
line would continue eastward underground for 0.37 miles along the
remainder of French Street, New Hobart Street and on into the
proposed substation. Above ground transmission near residential
property frontages on Hobart Street would thus be avoided, as with
21
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the full underground line. However, two disadvantages of the full
underground installation, including the potential effects on
wetlands at two stream crossings and the required rock excavation at
the western end of the route, would not occur under the hybrid plan.
The Plant maintained its opposition to underground installation, even under the hyrid alternative. Cost and reliability
concerns appeared to be predominant factors in the Plant's
position. Letter of January 22, 1986, Information Response 7.
The siting Council believes, in general, that it should
consider with some care and reservation any proposal to the Siting
Council for approval of 115 kV or higher voltage overhead lines
passing through built-up residential and other sensitive areas on
other than separate rights-of-way. Such facilities can be somewhat
out-of-scale with a residential street. As discussed earlier,
choice of construction material and style of poles can be
significant in reducing the potential extent of incompatibility.
See Section l.b., supra. However, some degree of incompatibility is
probably inherent and unavoidable.
By contrast, shared use of an existing special purpose
right-of-way, such as the railroad right-of-way involved in half the
proposed route, has often been viewed in a positive light in
considering siting options for bUilt-up areas. Indeed, the Siting
Council has previously approved such siting twice in the last ten
years. 13 As suggested by these precedents, siting proposals
involving a significant portion of routing along such rights-of-way
are likely to be strong based on balanced least-cost and
least-environmental-impact grounds.
The Siting Council finds that the number of residential
property frontages directly bordering or very close to the proposed
route is indeed limited, consisting of fewer than ten existing
residences. In addition, the efforts being taken by the Plant to
mitigate potential visual impacts appear to be reasonable and
reassuring. Accordingly, the Siting Council accepts the Plant's
conclusions that, on balance, above-ground installation is the best
approach.
b.

The NEP Right-of-Way

A 700-foot segment of separate utility (NEP) right-of-way was
considered as a mino~ alternative, avoiding the proposed siting
transmission lines along a segment of French Street in Hingham. The
Plant identified environmental and other possible problems including
the need to traverse approximately 500 feet of designated wetland,
the apparent need to relocate existing NEP lines serving Hull, and
the need to negotiate for use of and perhaps seek to widen the
right-of-way. Letter of January 30, 1986, Information Response 10.

J

13See Taunton Municipal Lighting Plant, 8 DOMSC 148 (1982);
and Holyoke Gas and Electric Department, 3 DOMSC 1 (1979). The
Holyoke case involved siting along residential st~eets, as well.
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The section of French Street that would be bypassed has no
residential abutters and appears to present no special environmental
problems. Accordingly, the Siting Council supports the Plant's
arguments for using the French Street route rather than the NEP
right-of-way.
C.

Cost Comparison

The costs for the proposed facilities and alternatives under
current and proposed NEP non-PTF rates are compared below based on
20-year present worth analysis:

~

NEP
Non-PTF
Plan (Altern.)
Rate

Current
Facility
Charge

Total Cost
- Cur rent
Charges

Proposed
Facility
Charge

Total Cost
- Proposed
Charges

Proposed
Underg round (1)
Hybrid 115kV
Modify 23kV (2)
( 3)
No-Build

12¢/kW/MO
12¢/kW/Mo
12¢/kW/Mo
23¢/kW/Mo
73¢/kW/Mo

$4,600,000
7,425,000
6,400,000
7,075,000
6,550,000

33¢/kW/Mo
33¢/kW/Mo
33¢/kW/Mo
46¢/kW/Mo
220¢/kW/Mo

$5,525,000
8,350,000
7,325,000
8,075,000
12,975,000

T-l
T-l
T-l
T-2
T-3

All plans but the no-build alternative include capital costs.
The Plant plans to fund construction costs through its
municipal depreciation fund. Under Massachusetts law municipal
electric utilities are required to set aside 3 percent (or some
other amount as approved by the Massachusetts Department of Public
Utilities) of their physical plant costs in a depreciation fund for
future capital improvements such as "renewals in excess of ordinary
repairs, extensions, reconstruction, enlargements and additions."
M.G.L. c. 164, sec. 56A. This fund appears to have been created for
the kind of improvements that the Plant is proposing.
Since Hingham's depreciation fund currently stands at about
$3.5 million, Hingham would not have to assume any debt to finance
construction under the proposed plan (capital cost = $2.8 million).
Under either alternative 1 or 2 or the hybrid alternative, debt
would have to be assumed since the respective capital cost estimates
are $5.2 million, $4.1 million, and $4.4 million. Even if the
capital costs of the proposed line are underestimated by 50 percent
and the capital costs of the alternatives are overestimated by 50
percent, the proposed line is still the most cost effectvie
alternative.
Based on the above present worth estimates, the Siting
Council finds that the proposed plan is significantly less costly
than the alternative plans in terms of both current and projected
NEP non-PTF charges. The additional debt necessary to finance
alternative 1 or 2 or the hybrid plan increases the cost advantage
of the proposed plan.
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D.

Conclusions

The Siting Council finds that the proposed plan meets the
need established in Section III and, based on environmental and cost
advantages, is superior to all alternatives.
VI.

DECISION AND ORDER

The Siting Council hereby APPROVES the Petition of the
Hingham Municipal Lighting Plant to construct an overhead 115 kV
transmission between New England Power Service Company's East
Weymouth substation and Hingham's proposed substation site adjacent
to the Town of Hingham's sanitary landfill, and to construct aIlS
kV-to-13.8 kV substation on that site, subject to the following
CONDITIONS:
1.

The proposed line and substation is approved at a projected
cost of $2,800,000. The Plant is to notify the Siting
Council of any significant changes in this figure.

2.

The Plant shall use selective clearing and trimming along the
right-of-way to insure that as much natural vegetation as
possible is left in place. Appropriate visual and noise
screening will be used at the substation site.

3.

No herbicides will be used by or on behalf of the Plant for
clearing or maintenance of the transmission line right-of-way
or substation site.

4.

Wood tangent poles will be used along Hobart Street in the
Town and at any sensitive locations in Weymouth as may be
identified in consultation with abutters.

5.

The Plant shall notify the Siting Council when other required
city and agency approvals are obtained, and when actual
construction begins.

o~~~~
Carolyn E. Ramm, Esq.
Hearing Officer
Dated at Boston, Massachusetts, this 13th day of February, 1986.
Unanimously APPROVED by the Energy Facilities Siting Council
on February 13, 1986, by those members and designees present and
voting: Chairperson Sharon M. Pollard (Secretary of Energy
Resources); Joellen D'Esti (for Secretary of Economic Affairs,
Joseph Alviani); Sarah Wald (for Secretary of Consumer Affairs,
Paula W. Gold); Stephen Roop (for Secretary
Environmental
Affairs, James S. Hoyte); Madeline Variti s (p blic Environmental
Member). Ineligible to vote: Dennis J LaCro x (Public Gas
Member); Elliot J. Roseman (public Oil Membe
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

In the Matter of the Petition of
the North Attleboro Gas Company
for Approval of its Second and
Third Annual Supplements to its
Second Long-Range Forecast of
Gas Requirements and Resources

Docket No. 84-22

FINAL DECISION

The Massachusetts Energy Facilities Siting Council ("Siting
Council") hereby APPROVES the combined Second and Third Supplements to
the Second Long-Range Forecast of natural gas requirements and
resources of North Attleboro Gas Company ("North Attleboro" or "the
Company").
I.

INTRODUCTION AND HISTORY OF THE PROCEEDINGS

North Attleboro Gas Company serves approximately 2200
residential and 280 commercial and industrial customers in North
Attleboro and Plainville, Massachusetts. North Attleboro's historical
normal annual firm sendout is about 219 BBtu representing about 0.1
percent of total natural gas sales in the Commonwealth. Actual annual
firm sendout during the past five years ranged from 200 BBtu to 229
BBtu. North Attleboro makes no interruptible sales or sales for
resale.
North Attleboro filed its Second Supplement to the Second
Long-Range Forecast on August 15, 1984 ("Second Supplement"). Notice
of adjudication was issued on August 20, 1984 and duly pUblished in
accordance with the Hearing Officer's instructions.
On September 20, 1985 the Siting Council published a Notice
Inquiry ("NOI") in Siting Council Docket No. 85-64 concerning
evaluation of the Siting Council's standards and procedures for
reviewing long-range forecasts and forecast supplements of
Massachusetts natural gas companies. Ten days of hearings on the
were held during November 1985 at which all of the Commonwealth's
companies appeared and presented comments as to whether, and how,

of

NOI
gas
the
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Siting Council should revise its forecast review process to make it
more efficient and effective.
The NOI reset 1985 forecast filing dates for various companies
including North Attleboro whose filing date was set for November 1,
1985. The Third Supplement was filed on November 15, 1985 ("Third
Supplement" or "Forecast"). Along with the Third Supplement, the
record in this proceeding consists of the Second Supplement and cover
letter ("Cover Letter"), and the remarks of Jay Underhill, North
Attleboro president, during the hearing on the NOI held November 15,
1985 (cited hereinafter as "Tr., 11/15/85, at
H).
II.

SCOPE OF THE 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" (M.G.L. c. 164, sec. 69H), the Siting
Council must determine whether "projections of '" gas requirements
'" are based on substantially accurate historical information and
reasonable statistical projection methods" (M.G.L. c. 164, sec. 69J).
To ensure that the foregoing standard is met, the Siting Council
employs three tests in its forecast review: 1) A forecast is
reviewable if it contains enough information to allow a full
understanding of the forecast methodology; 2) a forecast is
appropriate if the methodology is technically suitable to the size and
nature of the company; and 3) a forecast is reliable if it instills
confidence that the data, assumptions and jUdgments produce a forecast
of what is most likely to occur. Haverhill Gas Company, 8 DOMSC 48,
50 (1982).
Given North Attleboro's size and characteristics, the Staff
limited its review to a system-wide determination of the adequacy of
its sendout forecast and its plans to supply those requirements.
Thus, Staff analysis focused on Siting Council Tables G-5 (Total Firm
Company Sendout), G-22D and G-22N (Comparison of Resources and
Requirements for Design and Normal Years), G-23 (Comparison of
Resources and Requirements - Peak Day Sendout), and G-24 (Agreements
for Gas Supply). The Staff reserved the right to pursue more detailed
analysis if the system-wide analysis proved inadequate.
III.

SUPPLEMENT ANALYSIS
A.

Forecast Methodology - Description and Analysis

North Attleboro's forecast methodology relies entirely on the
expert judgment of the Company president, Jay Underhill. "[T]hrough
my 32 years with the company and being so closely associated with it,
you just have a very, very distinct feel for what is happening '" on
your lines." Tr., 11/15/85, at 3-9. In the past the Siting Council
has held that such a methodology is appropriate for the Commonwealth's
smallest companies. Blackstone Gas Company,
DOMSC
, at 3 (1986).
-2-
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Although the Siting Council finds this methodology appropriate
for small gas companies, it still must review those companies'
forecasts. In its last North Attleboro decision, the Siting Council
found the forecast to be "almost unreviewable" due to the brevity of
the methodology narrative. North Attleboro Gas Company, 10 DOMSC 159,
161 (1984). However, in the present proceeding, North Attleboro
discussed its methodology with the Staff during the hearing on the
NOI, enabling more thorough Staff understanding of the factors
considered. Based on that discussion and additional Staff
conversations, the Siting Council is satisfied that the Company
understands the trends and underlying factors in its service
territory. Therefore, the Siting Council finds that North Attleboro's
methodology is reviewable.
During his oral comments at the hearing on the NOI, Mr.
Underhill discussed some of his considerations in determining future
requirements. Among those considerations, he stated that North
Attleboro is following a no-growth or very slow-growth policy while
the uncertainties persist in the gas supply markets. Tr., 11/15/85,
at 3-9 and 3-29; Cover Letter. Mr. Underhill noted that he expects
any growth to be primarily residential heating load. Tr., 11/15/85,
at 3-24. The anticipation of slow, predominately residential growth
is reflected in North Attleboro's expectation of adding five
residential customers, two commercial customers and one industrial
customer each year over the five-year forecast period. l
Third
Supplement.
Another reason North Attleboro follows a slow-growth policy is
because of the temperature sensitivity of its present and prospective
customers. The company has stated a reluctance to add new customers
that would create a need for large quantities of supplementals because
those customers would effectively be "subsidized" by other customers.
Indeed, the Company has exercised careful control over load additions
inclUding rejection of gas supply to an industrial park that would
have been a high winter demand customer. Tr., 11/15/85, at 3-27.
Conservation is not factored into annual forecasts primarily
because its effects are built into the sendout data. North Attleboro
finds that conservation can be detected over the past few years in
heating customers' annual usage, but the trend has leveled off. The
company does not anticipate further reduction in annual sales due to
conservation during the remainder of the forecast period. In the case
of peak day conditions, North Attleboro's experience is that "people
can do all the conservation they want in moderate weather, but •••
when it's five above zero or zero or ten below zero, conservation is
the furthest thing from people's minds." Tr., 11/15/85, at 3-38.

1

Since North Attleboro anticipates little growth or conservation
in its customer base, its sendout forecast is stable during the
forecast period. Over the next five years normal year sendout is only
expected to grow from 218.5 BBtu to 221.0 BBtu, or about 1.1 percent
1 North Attleboro does not expect to add any industrial customers
during the first forecast year.
-3-
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total growth. Staff analysis of historical trends leads to similar
conclusions about normal year sendout growth.
North Attleboro estimates its design year as ten percent above
normal year. Staff trend analysis indicates that the design year
estimate of 240.0 BBtu (forecasted to increase to 241.0 BBtU) is about
three standard deviations above normal year sendout. Even with the
uncertainties inherent in judgmental forecasts, this design sendout
level appropriately balances reliability and economics for a small
company as long as optional firm supplies are available above design
requirements as they are at North Attleboro. See Section III.C.,
~.
Given the forecast stability, agreement with historical data
and design planning criteria, the Siting Council finds that North
Attleboro's annual sendout forecast is reliable.
Peak day sendout is also expected to be stable growing from 1.7
BBtu to 1.8 BBtu (6 percent) over five years. However, historical
anomalies in North Attleboro's peak day data indicate that peak day
influences are not well-understood. In particular, for the past four
years North Attleboro reports the following peak days:
North Attleboro Gas Company
Peak Day Sendout (MMBtu)

Peak Day Sendout
Peak Day Degree-Days

1981-82

1982-83

1983-84

1984-85

1403

1640

1488

1666

68

59

68

58

Since the sendout vs. degree-day trend is exactly opposite to theory,
additional factors which the Company has not identified must influence
sendout.
In such a situation the Siting Council would normally expect
additional data analysis to explain this abnormal pattern. If all
explanations proved inadequate, a rationally-determined safety factor
would need to be applied in the forecast in order to assure sufficient
supplies to meet requirements that may exceed forecasted peak day
levels. However, in the case of North Attleboro, sufficient supply
well beyond forecasted requirements is already available under firm
contract. See Section III.C., infra. Given North Attleboro's
abundant supplies but limited staff, the Siting Council finds that the
Company's peak day forecast is adequate.

-J

B.

Resources

North Attleboro is supplied by various contracts with Algonquin
Gas Transmission Company ("Algonquin") and Bay State Gas Company ("Bay
state"). The primary supply contract is under Algonquin's F-l rate
schedule and provides for an annual volumetric limit of 219.8 BBtu,
annual demand charge equivalent to 1.2 BBtu and maximum daily quantity
of 814 MMBtu.
-4-
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Additional gas from Algonquin is supplied under three other
contracts. During the 1985/86 heating season North Attleboro began
receiving its first F-2 and F-3 contract volumes. These additional
supplies displace more expensive, but optional, liquefied natural gas
("LNG") and propane deliveries. Other Algonquin contracts include
winter service under Algonquin's rate schedule WS-l, and best efforts
storage return under rate schedule STB.2
The F-l and WS-l contracts expire in 1989, the fifth year of the
forecast period, but both contracts will continue in effect thereafter
until cancelled on one year's notice by either party. The Forecast
assumes these contracts will remain in effect during 1989-90. The F-2
and F-3 contracts will provide service through 2004.
North Attleboro has contracted with Bay state for LNG delivery
(after vaporization). Bay state provides 16 BBtu annually with an
additional 4 BBtu available at North Attleboro's option. This
contract expires after the 1988-89 contract year, and it is not yet
known whether the contract will be renewed.
The final North Attleboro supply is from its own propane-air
plant which is used primarily for peaking. The propane tank has a
capacity of about 4.0 BBtu although it contained only about 2.6 BBtu
at the beginning of the 1985/86 heating Season. Each summer North
Attleboro follows the propane spot market availability and pricing to
decide whether or not propane should be purchased. If propane is
available but uneconomical as it was prior to the last heating season,
no propane is purchased and North Attleboro enters the heating season
with its tank at less than capacity. However, the Company emphasizes
that propane is readily available during the winter -- if the propane
level is drawn down, supplies may be replenished on short notice.
One supply source has been dropped from North Attleboro's supply
plans. North Attleboro has a contract to purchase synthetic natural
gas ("SNG") from Algonquin SNG. However, on March 28, 1986 Algonquin
filed a Motion for Expedited Approval of Stipulation and Agreement, an
Abandonment Application and a Notice of Cancellation of the SNG-I Rate
Schedule in Federal Energy Regulatory Commission ("FERC") Docket No.
CP69-41. The Stipulation contains the agreement of all 16 SNG-1
customers to the cancellation of that rate schedule. Therefore,
assuming FERC approval, North Attleboro should not have further
obligations, nor should it receive further service, under the SNG
contract after the current contract year.
2 North Attleboro finds that storage return on a best efforts basis
does not provide service on the days it needs the gas -- the peak
days. Thus, the Company seldom uses this service.
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C.

Comparison of Resources and Requirements

A comparison of annual resources and requirements shows ample
supply available to meet all needs:

North Attleboro Gas Company
Annual Resources and Requirements (BBtu)

Total Firm
Resources

1985-86

1986-87

1987-88

1988-89

1989-90

288.0

295.3

295.3

295.3

275.3

219.0

219.5

221. 0

221. 0

34.8%

34.5%

33.6%

24.6%

240.0

240.0

240.0

241.0

241.0

20.0%

23.0%

23.0%

22.5%

14.2%

Forecast Sendout,
Normal Year
218.5
Percent Reserve,
Normal Year
31.8%
Forecast Sendout,

Design Year
Percent Reserve,
Design Year

The amount of reserve available under both normal and design
conditions indicates that North Attleboro is in good position to
supply its customers even if requirements are underforecast. During
the fifth year (1989-90) North Attleboro assumes its Bay State LNG
contract expires and is not renewed. Yet even without the LNG, firm
gas contracts should provide supplies about 14 percent above design
year requirements.
Peak day resources are also abundant. Over the next four years
North Attleboro's contracted firm supplies are expected to be double
design sendout. North Attleboro could withstand interruption of any
of its three sources of supply -- Algonquin pipeline gas, Bay state
LNG or propane-air -- and still meet design requirements. In the
fifth forecast year Bay State's LNG contract may no longer be
available. In that case North Attleboro's design day reserve is
reduced to 19 percent above forecast design day requirements, and
single contingency supply reliability no longer exists. Still, the
Siting Council believes that a 19 percent design day reserve is more
than adequate to assure design day reliability even with the
uncertainties in North Attleboro's forecast (~Section III.A.,
supra) •
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IV.

DECISION AND ORDER

The Siting Council APPROVES without conditions North Attleboro's
Second and Third Supplements to its Second Long-Range Forecast. The
next annual Supplement is due on November 1, 1986.

By

a{~/4:Ll?f/UcL-'-,
Carolyn E. Ramm, Esq.
Hearing Officer

Dated at Boston, Massachusetts this 24th day of April, 1986.

On the Decision:
Brian G. Hoefler

Unanimously APPROVED by the Energy Facilities Siting council on
May 1, 1986 by those members and designees present and voting:
Chairperson Sharon M. Pollard (Secretary of Energy Resources); Joellen
D'Esti (for Secretary of Economic Affairs Joseph D. Alviani); Sarah
Wald (for Secretary of Consumer Affairs Paula W. Gold); Patricia L.
Deese (Public Engineering Member); Dennis J. LaCroix (Public Gas
Member). Absent: Stephen Roop (for Secretary of Environmental
Affairs James S. Hoyte); Joseph W. Joyce (Public Labor Member); Elliot
J. Roseman (Public Oil Member); Madeline Varitimos (Public
Environmental Member).
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

In the Matter of the Petition of
Eastern Utilities Associates for
Approval of the Third Supplement
to the Second Long-Range Forecast
of Electric Power Needs and
Requirements, 1985-1994

Docket No. 85-33

Final Decision

Carolyn E. Ramm, Esq.
Hearing Officer

On the Decision:
Steven E. Oltmanns
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I.

INTRODUCTION

The Energy Facilities Siting Council ("Siting Council") hereby
APPROVES the Third Supplement to the Second Long-Range Forecast of the
Eastern Utilities Associates subject to certain conditions outlined in
Section IV.
A.

Background and History of the Proceeding
1.

~

1

Background

Eastern Utilities Associates (UEVA" or the "Companies") is a
Massachusetts voluntary association organized and existing under a
Declaration of Trust dated April 2, 1928, and is a registered holding
company under the Public Utility Holding Company Act of 1935. EUA owns
directly all of the shares of common stock of two operating electric
utility companies (the retail subsidiaries), Blackstone Valley Electric
Company (Blackstone) and Eastern Edison Company (Eastern Edison).
Eastern Edison owns all of the permanent securities of Montaup Electric
Company (Montaup), a generation and transmission company, which supplies
electricity to Eastern Edison, to Blackstone, and to municipal and
unaffiliated utilities for resale. EUA also owns directly all of the
shares of common stock of a service company, EVA Service Corporation.
The holding company system of EUA, the retail subsidiaries, Montaup and
EVA Service Corporation are referred to as the IIEVA System ll •

The EUA System's retail subsidiaries supply electric energy to a
combined service area of 539 square miles in Massachusetts and Rhode
Island with an estimated 1985 population of 656,000.
Eastern Edison distributes electricity in two separate geographical
areas in southeastern Massachusetts. The Brockton division of Eastern
Edison consists of 17 communities located in the area surrounding the
city of Brockton, serving a population of approximately 305,000. The
Fall River division of Eastern Edison consists of five communities
located in and around the city of Fall River, serving a population of
approximately 149,000.
Blackstone distributes electricity in northern Rhode Island,
serving Pawtucket, Woonsocket and five other surrounding communities
with a combined population of approximately 202,000. Blackstone is not
subject to the Siting Council's jurisdiction. However, the Companies
submit its forecast voluntarily since it is an integral part of the
System forecast. Regulations of the Energy Facilities Siting Council,
Rule No. 61.5. (2).
2.

--'i

History of the Proceeding

EUA filed the current Supplement to the Second Long-Range Forecast
of Electric Needs and Requirements ("the Supplement") on May 1, 1985.
The Companies, however, did not file Volumes I and II of the Technical
Supplement until August 1, 1985. Because the filing was incomplete
before the Technical Supplement was filed, the August 1 date was
regarded as the filing date. The Hearing Officer issued a Notice of
-1-
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Adjudication on May 1, 1985 and EUA provided public notice of the filing
by meeting the Council's publication and posting requirements. The
Council received no petitions to intervene, and hence the proceeding was
left in an uncontested posture.
Formal hearing was waived, and instead a technical session attended
by representatives of the Siting Council Staff ("staff") and of EUA was
held in November of 1985. SUbsequently the Staff issued its First Set
of Information Requests. A second technical session was held on
February 4, 1986. EUA timely filed its responses to the First Set of
Information Requests on February 28, 1986. The Staff issued its Second
Set of Information Requests on March 19, 1986, and EUA filed its
responses thereto on April 14, 1986 pursuant to an extension of time
granted by the Hearing Officer.
This decision is made on a record consisting of the Supplement,
both volumes of the Technical Supplement thereto, and EUA's responses to
the Staff's First and Second Sets of Information Requests.
B.

Previous Conditions

The Siting Council APPROVED the Companies' Second rupplement to the
Second Long-Range Forecast subject to eight Conditions.
1.

That the Companies conduct a literature review on
appliance use estimates, and either demonstrate the
applicability and superiority of the NEPOOL data in light
of that search, or address appropriate changes in the
residential data base. The Companies should concentrate
their initial efforts on the most energy intensive
appliances (ranges, refrigerators, freezers, water
heaters, and space heaters).

In response to Condition 1, EUA retained the services of
Planmetrics, Inc. to perform the literature search prescribed by the
Siting Council. The Companies also requested Planmetrics to investigate
techniques to more accurately estimate the average appliance energy
usage at the EUA service-territory level and to outline a proposed
program for implementation in the 1985 filing.
Ten appliance studies were reviewed to determine whether or not the
Companies' average use assumptions were reasonable in light of
demographic, economic and weather-related factors. The greatest weight
was given to the most recently developed studies that used data from
areas most contiguous to EUA's own service territory. Based upon a
comprehensive review of appliance end uses, Planmetrics concluded that

---j
1

111 DOMSC 61 at 109-110 (1984).
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EUA's estimates are reasonable and appear t~ represent average use
patterns typical of the New England region.
After studying the literature review conducted by Planmetrics, the
Siting Council recognizes that the NEPOOL appliance use estimates
derived in those NEPOOL estimates used are consistent with other
appliance use estimates derived on a regionalized basis. There is no
indication in the information presented to the Siting Council that those
NEPOOL estimates used by the Companies are applicable to the EUA service
territory. Comparing the regionally derived estimates was not the
intention of this Condition. Rather, the Companies must demonstrate
that the NEPOOL appliance use estimates are applicable to their service
territory.
The Siting Council is aware of a joint effort by several
Massachusetts electric utilities to undertake a study to directly meter
appliance use in residential customer homes. Since the Companies did
not adequately meet Condition 1 of the previously approved forecast, the
Siting Council ORDERS that EUA attempt to become an active participant
in this study and report to the Siting Council on their efforts to do so
or, should they fail to participate in the study, the Companies shall
present in their next filing:
(1) the reasons for such failure to
participate and (2) a plan for a study that would provide information on
appliance use within their own service territory. The companies shall
incorporate the results of this study into their next filing. The Siting
Council believes that the Companies t participation in this study would
satisfy the requirements of Condition 1. (See Section IV.)
2.

That the Companies perform an aggregate price elasticity
of demand study by class of service. The study should
include electricity prices, prices of substitute fuels
and income. The Companies should attempt to demonstrate
the applicability of the NEPOOL elasticities in light of
this study or implement appropriate changes.

EUA did not perform an aggregate price elasticity of demand study
for each service class as ordered by the Council. The Companies did,
however, retain the services of Planmetrics, Inc. to conduct an in-depth
literature search and analysis of elasticities derived at the regional
and national levels. The studies reviewed were prepared by universities
or sponsored by electric utilities and their national research
organization, the Electric Power Research Institute ("EPRI").
The Companies gave three reasons for not performing their own
elasticity study. First, Planmetrics t report outlining the development
of a macroeconomic energy model was not completed until the end of 1984
which was too late for it to be implemented in the current filing.
Second, the literature search revealed the need for using extreme
caution in using a single approach to estimate elasticities. A wide

2Technical Supplement Vol. II. Sec. IX.
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variety of estimates, model specification, and data samples in deriving
aggregate elasticities are needed to overcome imperfection in data and
regression model fit. It was presumed that the greater the consensus
among the estimates, the more reliable the elasticity estimate would be.
Third, the members of the New England Power Pool ("NEPOOL") sponsored a
regionalized analysis of elasticities on a state-specific and regional
basis. The results 0f this study were, however, not available at the
3
time of the filing.
The results of this study, entitled "NEPLAN Price
Elasticity and Applications Study," were submitted to the S!ting Council
Staff in response to the First Set of Information Requests.

~

1

The Siting Council recognizes that performing an aggregate price
elasticity study is a burdensome process to complete in one year. It is
understood that a study such as the one outlined in Condition 2 requires
an extensive commitment of resources. Although the Companies submitted
a literature search and analysis of elasticities derived at the regional
and national level, EUA did not demonstrate to the Siting Council the
applicability of the NEPOOL elasticities to their service territory.
The Companies may have demonstrated that the NEPOOL elasticities are
consistent with and in the range of other regionally derived estimates,
but did not prove that these regionally derived estimates are applicable
to the EUA service territory.
Consequently, the Companies did not meet Condition 2 of the
previously approved forecast.
(See Section IV.)
3.

That the Companies state their position regarding the
desirability of continued participation in Seabrook Unit
II and provide the most recent cost estimates. Also,
that EUA provide the Council with its next filing an
analysis of the relative economics of continued
investment in Seabrook Unit II versus investments in
alternative supply sources, including demand management
strategies, renewable energy, and cogeneration.

In its current filing, EUA sgated that it considers Seabrook unit
II to be, effectively, cancelled.
For this reason, the Companies did
not include Seabrook Unit II in any form in the forecast. However, EUA
has re-evaluated its position on the completion of Seabrook II after
1984 cost estimate revisions. Studies performed by the Companies
indicate that concerning EUA's investment, completion of unit II
remained economical when compared to combustion turbine capacity which
would be acquired to meet peak system demands in the absence of Seabrook
II. The Siting Council Staff had requested that EUA describe how and
when they plan to recover their investment in Seabrook Unit II if, in

3Technical Supplement Vol. II. Sec. IX.
4
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Response dated February 28, 1986 to Information Request I-2.
Supplement, P. II-56.
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fact, this unit is cancelled. The Companies responded by stating that
recovery of their Seabrook II investment is amortized over 10 ¥ears and
began in June, 1985 when Montaup's M-10 rate went into effect.
Therefore, Condition 3. has been satisfied.
4.

~

1

That the Companies submit to the Council a plan that
outlines how they plan to meet their capability
responsibility in NEPOOL for all years assuming (1)
Seabrook unit I comes on-line in December 1990, and (2)
Seabrook II does not come on-line within the forecast
period.

In response to Condition 4, EUA stated that it 7xpects Seabrook
Unit I to be commercially operable by October, 1986.
It further stated
that in the event that Seabrook unit I is delayed, the Companies would
rely on purchgses of combustion turbine capacity to meet required load
plus reserve.
The Companies explained in their response to the Siting
Council Staff's information requests that this short-term peaking
capacity would be purchased from other NEPOOL members and would in fact
be an economically feasible alternative. Since little or no energy from
this peaking capacity would be used to meet load, the Companies would be
acquiring the lowest cost capacity available without the associated high
energy costs. If extended delays develop, EUA would seek other
alternatives which may, through lower operating costs, offset their
higher fixed costs and provide more economical energy. The Companies
would look to peaking capacity purchases to meet its capability
responsibility. If purchases of other types of capacity are available,
these will be evaluated and the lowest cost alternative will be chosen.
Long-range capacity options which are available to EUA and currently
under consideration are combustion turbine capacity, the Ocean States

Power projgct, and several cogeneration/small power production
proposals.
With respect to Seabrook Unit II, as stated earlier, EUA considers
this to be effectively cancelled and is therefore not included in the
supply plan.
Therefore, the Companies have satisfied Condition 4.
5.

6

Response dated February 28, 1986 to Information Request S-17.

7
8

That the Companies submit a plan for monitoring and
evaluating the planned conservation and load management
program, which addresses those issues outlined herein.

Supplement, P. II-55.
Id., P. II-56.

9

Response dated February 28, 1986 to Information Requests S-3,
S-l-b-l.
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The Companies presently evaluate planned conservation and load
management programs on a present worth of revenue requirements basis.

EUA calculates energy savings using a probabilistic production costing
model, and calculates capacity benefits using an annual revenue
requirements model. Outputs from both models are combined and a present
worth of total revenue requirements is calculated for each option under
consideration

alternatives.

10

Revenue requirements are then compared among the

Conservation programs such as "Teaming Up" are monitored using

~

1

follow-up surveys among customer participants and through progress
meetings with the contractor for the program. Energy savings are based
on engineering calculations tempered with actual customer usage of
materials. Other options which EUA uses for monitoring f~ture programs
include metering, follow-up surveys, and pilot programs.
In addition, the Companies have created a Load Management Task
Force ("Task Force") to determine the impact of load management on the
EUA System. The Task Force consists of personnel from planning,
engineering, rates, customer services, and central metering.

The

responsibility of the Task Force is to coordinate all Company efforts
with regard to load management and to be responsible for ultimate
recommendations and plans. The objective of the Task Force is to
determine the poteY1ial effect load management options would have on
system capability.
The Siting Council is satisfied that this Condition has been
partially met. Although the Companies did not submit a plan for
monitoring and evaluating the planned conservation and load management
program, the Companies described the process by which these programs are
monitored and evaluated. The Siting Council is convinced that EUA is
taking adequate steps to ensure that these programs are economically
beneficial to the EUA System.
6.

That the Companies provide with [sic] its next filing
information detailing all measures they have taken to
insure that the System is maximizing potential peak
reduction from its existing water heater control program.
The Companies are also directed to outline the
feasibility of its current goal to control all water
heaters in all newall-electric homes. The Company
should specifically address all issues outlined herein.

The Companies submitted, in Volume II of the Technical Supplement
to the current filing, a preliminary copy of the study entitled

10

Response dated April 14, 1986 to Information Request S-20.

llId.
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Supplement, P. 11-64.
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"Determination of Optimal Electric Wa.ter Heater Control and Economic
Benefits (1985-1990)." The purpose of this study was to determine the
electric water heater time clock settings that yield the maximum
reduction on peak demand within reasonable operating constraints, and to
evaluate the annual benefit due to this load management in the short
term (1985-1990).

1
I

The Task Force study, and subsequent Resource Planning studies,
demonstrated that time clock settings must be chosen carefully. Since
certain combinations of control period and load shape can actually
increase system peak. The study demonstrates a control pattern which
could increase the peak reduction impact of the time clocks in place
from 2 MW to nearly 17 MW. The program involves increasing control
periods, resetting the control periods for summer and winter peaks, and
staggering the control peaks by division.
The economic benefits of the plan through 1990 are the result of
deferred peaking capacity purchases, sales of additional excess
capacity, and fuel cost savings. The short term benefits amount to
approximately $27 per water heater on an annual levelized basis.
The Siting Council is satisfied that EUA is monitoring its water
heater load management control program to maximize the peak reduction,
and that the Companies have adequately satisfied Condition 6 of the
previous decision. Still, the Companies Task Force recommended that the
benefit from additional sales of controlled water heaters be analyzed to
determine how advantageous a marketing venture would be. The Siting
Council ORDERS that the results of this analysis be presented in the
Companies' next filing.
(See Section IV.)
7.

That the Companies submit to the Council a comprehensive
plan for studying the feasibility of implementing direct
and indirect load management strategies covering all
feasible controllable loads.

Presently, EUA plans to study load management and demand-side
alternatives as well as supply-side strategies. As described supra, the
Companies have created a Load Management Task Force to coordinate all
the Companies' efforts with regard to load management and to be
responsible for ultimate recommendations and plans.
The first assignment of the Task Force was to evaluate the
potential of direct control of water heaters with respect to the present
time clock control. The Task Force concluded in this study that the
present time clock method of control is more effective than direct
control. Subsequent water heater studies which were performed by the
Task Force have indicated tha seasonal adjustment of time clocks can
t3
increase their effectiveness.

l3Technical Supplement Vol. II. Sec. X.
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The Siting Council is pleased that EUA has established this Task
Force and is exploring methods for load management. The Siting Council
encourages the Companies to continue their efforts in developing
additional load management practices.
In addition, EUA has acquired a group of planning models which
allow more timely and sophisticated analysis of integrated, least-cost
supply strategies. These models constitute the "screening systems"
developed by Planmetrics, Inc., linking load shape modeling, production
simulation, capital expenditure, and financial impact analysis programs.
This system allows EUA to evaluate the individual and combined effects
of both supply and demand-side options assumed for a given supply plan
and to determine what modifications might be desirab!~ in order to more
closely conform to the Companies· planning criteria.
EUA stated that the demand-side planning capability of this system
is analogous to that of EPRI's Load Management Strategy Testing Model,
which is studied by other electric utilities in the Commonwealth. EUA's
screening system analyzes all aspects of a utility plan rather than
demand-side gptions exclusively, incorporating a more detailed modeling
1
capability.
The models which comprise this system have recently been
acquired by the companies. EUA planning and data processing personnel
are currently evaluating these models to determine whether they are
comp~tible wilg the Companies' data processing capabilities and planning
requ1.rements.
The Siting Council is satisfied that EUA's Task Force and screening
system planning approach are analyzing the benefits from all direct and
indirect load management options which may be feasible to control.
Therefore, the Companies have met the requirements of Condition 7 of the
previous decision. The Siting Council continues to encourage the use of
demand and supply-side models to maximize potential peak cost reflective
reduction.
8.

That the Companies develop a comprehensive and aggressive
plan for the development of cost-effective renewables and
cogeneration and present this plan to the Council with
their next filing.

The Companies have stated that their Consumer Services
Representatives continually meet with the Industrial and Commercial
customers in their respective service territories. One of the primary
responsibilities of these individuals is to determine how a particular
customer can best be served. Through this process, EUA feels they have
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Supplement, P. II-67.
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managed to stimulate an interest in cogeneration. The representatives
provide engineering assistance for the interconnection of small projects
and are prepared to discuss appropriate auxiliary rates. Marginal
energy cost projections are made available to those developers whol~ould
sell any portion of the output from these cogeneration facilities.
The Companies' supply plan includes 20 MW of capacity from 18
cogeneration and small power production ("SPpll) sources by 1990.
The
Companies are aggressively pursuing this supply source as an integral
component of the capacity plan. EUA has developed a front-loaded
pricing mechanism designed to encourage future cogeneration development
while lowering customers' overall costs. The proposed pricing policy
provides private developers with payments above avoided cost in the
early years of the contract in exchange for a lower-than-avoided-cost
rate in later years when avoided costs are sufficient to support the
cogenerators' operation. On a present worth basis, this rate schedule
is significantly lower than avoided cost over the term of the contgact,
providing savings to EUA's customers by lowering lifecycle costs.
To assess the potential of economic cogeneration in its service
area, EUA retained the services of Arthur D. Little, Inc., to evaluate
system cogeneration potential. The purpose of this study was to
determine which commercial and industrial customers in the EUA service
territory employ production processes which may be conducive to
cogeneration. Only the EUA service territory was examined. Further, to
study the EUA service territory in a manageable manner, the Companies
focused on a limited number of the most promising sites. The Companies
felt that increasing the scope would result in minimal benefits to EUA,
since the cost of wheeling cogenerated pow
another system usually
20 from
gives the host system a pricing advantage. For each potential site,
A.D. Little will size, configure, and evaluate the economics of a
cogeneration system. Although a final draft of the study report had not
been completed at the time of the filing, the Companies have agreed t~l
submit a copy of the final draft when complete to the Siting council.
Although no firm contracts have been signed, communications between
the Companies and developers indicate that 20 MW of capacity by 1990 is
achievable. This capacity is included in Table 7. EUA expects to
reflect additional cogeneration/small power production capacity in
future forecasts after EUA is satisfied with its negotiations with other
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Response dated April 14, 1986 to Information Request 8-26.
Supplement, P. II-54, 61.

19 Id ., P. 11-61.
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Response dated April 14,1986 to Information Request 8-29.
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"
d that several large
d eve I opers. 22 Th e Compan~es
have ~nd~cate
cogeneration/small power production developers (over 150 MW) have
contacted EUA concerning projects with estimated in-service dates of
1989/90. Although not included in the Companies' supply plan submitted
to the Siting council, these projects could replace utility planned
additions, depending upon the relative economics. Availability of large
scale privately owned generation in the next decade will be dependent
upon the price which utilities can justify for power. If these projects
cannot be developed, the Companies intend to replace them with privately
owned qua1~fying facility (IIQF") capacity or purchased peaking
capacity.
The Siting Council is satisfied that the Companies are beginning to
take action which will promote the development of future cogeneration
and small power production capacity. The Siting Council requests that
EUA, in its next filing, report on the progress of its marketing
policies in developing cogeneration and small power production.

22
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Response dated April 14, 1986 to Information Request 8-25.
Response dated February 28, 1986 to Information Request S-1-b-2.
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II.

ANALYSIS OF THE DEMAND FORECAST
A.

Overview of the Current Forecast

EUA's adaptation of the NEPOOL/Battelle Model may be described as a
combined end-use and econometric model. It develops energy forecasts by
examining components of power consumption in the major customer classes.
The same basic model structure is used to make projections for each of
EUA's three service territories. To capture differences between service
territories, each area has its own data base.
In the residental sector, the end-use model develops total energy
use by multiplying the total number of household appliances times the
average use per appliance. In the commercial and industrial sectors,
consumption is determined through regression analysis as a function of
employment, historical trends in energy usage per employee, and/or the
price of electricity.
The forecast of key economic/demographic variables required as
input to the submodels were obtained through a contract with Data
Resources, Inc. The price forecast was prepared internally by EUA
personnel. Major assumptions, such as fuel oil prices and general
inflation rates, were coordinated between the two forecasts for
consistency.
The current forecast projects a 2.4 percent average growth in the
energy requirements of the affiliated Companies through 1994. Total
system requirements, inclUding sales to partial requirements customers,
are forecasted to grow at the slightly slower average rate of 2.2
percent per year. Peak loads for the affiliated Companies and the total
System are projected to grow at average annual rates of 2.2 percent and
2.1 percent, respectively. Table 1 summarizes the results of the
Companies' system forecast.
A detailed description of EUA's adaptation of the NEPOOL/Battelle
Model appears in the Companies' current filing and Technical suppleme~4'
and in the Siting Council's Decision on the 1981 forecast submission.
In the following description and discussion of the Companies' 1985
Forecast Supplement, the Siting Council attempts to focus only on
changes in the energy forecast methodologies and on those areas where
the Council sees need for improvement.
B.

Economic and Demographic Forecast

Future population and employment levels, personal income, fuel
prices and indicators of economic activity and inflation are important

24

See 8 DOMSC 192 at 196-220; Long-Range Forecast, March 31, 1985,
at pp. II-1 to II-52 and Technical Supplement, Volume I, Sections I to
VIII.
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TABLE I
Eastern ULilities Associates
System Load Forecast

Average Annual

Annual Energy
(6WHI
19B5
1994
Resident ial
lndustrial
Streetlighting &Misc.

1203
1143
B63
33

1443
1%1
37

2.32

Total Affiliated Sales

3242

4076

2.58

Affiliated Losses
Internal Use

163

205

2.58

Total Affiliated
Require.ents

3405

4281

2.58

Sales for Resale
Hontaup Losses

409
55

400
67

-0.25

3869

4748

2.3

Commercial

"

~

1

Co.pound
6rowth Rale
19B5 - 1994

15.35

2.74 I
2.62
1.2B

2.22

Total System
Requirements

Peak Load
(HWi
Blackstone Vall.y
East.rn Edison

237
414

271
54B

.3.16

Total Affiliat.d

651

B19

2.5B

Sales for R.sal.
Syst•• Losses

49
10

47
11

-0.46
1.06

710

B77

2.37

Total Syste,

1.5

Source: Supplement, p. 11-3.
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determinants of future energy demand. EVA has retained the services of
Data Resources, Inc. ("DRI") to provide fo casts of these key exogenous
2S DRI provided EVA with
inputs to the three forecasting submodels.
projections of population, per capita income, employment, fuel prices,
and price deflators for personal consumption expenditures. with the
exception of the last two variables, these measures are specific to each
of EVA's three service territories.
DRI's basic approach in developing these forecasts was to relate
forecasts of state level data, maintained in its regional economic data
base, to the data series that EVA maintains for its service areas. The
Regional Information Service modeling system used by DRI focuses on
employment as a chief indicator of economic activity in each sector.
Much of the analysis underlying the model was therefore directed towards
investigating the factors which cause employment in particular
industries to grow faster or slower in different regions. As a result
of this analysis, various levers are available with which to change the
assumptions about the relative attractiveness of each region in each
industry. Some of the factors which were found to be important in
industrial location were not appropriate subjects for manipulation in
this study, but most of the available levers were adjusted to generate
optimistic and pessimistic scenarios around a base case from a
specifically New England perspective. Table 2 presents average annual
growth rates from the economic/demographic forecast prepared by DRI.
Population in the Blackstone service area is projected to increase
by 0.21 percent per year. Brockton and Fall River service area
populations are also projected to increase, at average rates of 1.13
percent and 0.81 percent per year, respectively. This represents a
general increase in the rate of growth of EVA's service territory. In
its previous filing, population growth rates of 0.002 percent, 1.000
percent, and 1.003 percen per year were forecast for Blackstone,
Brockton, and Fall River.
Real per capita income in Blackstone,
Brockton, and Fall River is projected to increase at average annual rate
of 1.53 percent, 1.70 percent, and 1.30 percent, respectively. This
average rate of growth in real per capita income is projected to be
slower than that projected in the previous filing. In its 1983
long-range forecast, EVA projected real per capita income in Blackstone,
Brockton, and Fall River to grow at average annual rates of 2.3 perce27'
1.8 percent, and 1.8 percent, respectively, over the forecast period.

26

Commercial employment levels in Blackstone, Brockton, and Fall
River are all projected to increase at average growth rates of 1.84
percent, 1.93 percent, and 1.03 percent, respectively. These growth

25 See Tee hn1ca
'
1 Supp 1 ement, Va 1 ume II, Sect10n
.
IX, Data Resources,

Inc. Report.
-

~

26 see 11 DOMSC 61 at 69 (1984).
27 Id •
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TABLE 2
Easl'rn Utilili,s Associal's

Economic/Demographic Forecast
Av,rage Growlh Rales
19B5 - 1994

Tolal
Population

~

Per Capila
Income
(Real 1970 Dollars)

Commercial
E.ploy.ent

1.53

1. 84

-0.02

lnduslrial
Employment

Blackslon'

0.21 k

8roc klon

1. 13

1.7

1. 93

1.1

Fall River

0.81

1.3

1.03

-0.46

~j

I

Source: Supple.enl, pp. II-5 - II-I0.
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D.

Residential Energy Model

EUA's residential energy model is derived from the resid £tial
3 and is
power submodel in the NEPOOL/Battelle Load Forecasting Model,
essentially unchanged from that used by the Companies in their 1983
filing.

iI

The residential sector, which accounted for 36 percent of the total
energy consumption of the affiliated Companies in 1984, is forecasted by
EUA to grow at an average growth rate of 2.7 percent per year through
1994. The total number of residential customers is forecasted to grow
at an annual rate of 1.26 percent through 1994, while the average use is
forecasted to increase 1.46 percent per year. Electric heating
customers are forecasted to grow at 3.39 percent per year, while average
use by these customers is forecasted to grow at 1.18 percent per year.
Table 3 summarizes the results of the residential forecast.
To develop the residential energy forecast EUA performs several
steps:
a)
b)

an estimation of the number of households in the EUA
service territories is derived from population;
saturation levels of the nineteen appliance types
are estimated and applied to the number of
households to compute the total number of
appliances;

c)

1.

annual energy use for the nineteen appliance types
is estimated and adjusted to account for several
factors, including price elasticity, appliance
efficiency improvements, changing family size,
income changes, and appliance Substitution.

Estimating the Number of Households

The Companies' general method for calculating the number of
households is unchanged from their previous filing and will not be
discussed in detail here.
To account for differing household formation rates across age
groups, the Companies disaggregate the population forecast for each
service territory into six distinct age groups. Age-specific population
estimates are converted to households through household formation

31 see Report of the Load Forecasting Task Force of the NEPOOL
Planning Committee (October, 1981), "The NEPOOL Load Forecasting Model
An End Use Simulation Model for Long-Range Forecasting of New England
Electric Energy and Peak Demand, Overview of the NEPOOL Model," and Part
1, Chap. 1, IIResidential Power Submodule".
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rates are less than those forecast in the previous filing, specifically
2.4 per~snt (Blackstone), 3.5 percent (Brockton), and 2.6 percent (Fall
River).
Industrial employment levels in Blackstone and Fall River are
projected to decline at an average rate of 0.02 percent and 0.46
percent, respectively. In Brockton, however, industrial employment is
forecast to increase at an average rate of 1.10 percent over the
forecast period. The previous forecast of industrial employment in
EUA's last filing projected an increase in average growth rates in
Blackstone and Fall River of 1.3 percent and 2.0 percent respectively.
Fall River's industrial empl~~ment was projected to decline at an
average rate of 1.9 percent.
Since the last filing, then, EUA
forecasts less growth in industrial employment in Brockton, a decrease
in Blackstone, and a slower rate of decrease in Fall River.
While other utilities in the Commonwealth have chosen t~oadopt the
economic/demographic submodu1e of the NEPOOL/Battelle model,
EUA has
chosen to use an independent forecast of these key variables. The
siting Council is pleased that the Companies are using forecasts of
these key variables in its service territory rather than a regionalized
economic model.
C.

Price Forecast

The electric price forecast is a major input to the residential,
commercial and industrial forecasting model, and is itself dependent on
the forecasted energy levels and peak demands. In this year's filing
the Companies have used the same approach to forecasting electricity
prices by class of service as used in the previous forecast, and as
approved by the Siting Council.
As a result of the electricity price/energy growth interdependency,
the price forecast was developed in an iterative manner. Initial energy
forecasts and peaks were assumed in order to develop the first price
forecast. This price forecast was then used to drive the load
forecasting model, which in turn generated new energies and peaks. This
iterative process was continued until the change in electric price
forecast from one iteration to the next was minimal.
The Companies are commended for their excellent documentation of
the electric price forecast and encouraged to continue in this manner.

30see Commonwealth Electric Co. (Docket No. 82-4), 1982 Long-Range
Forecast, and Massachusetts Municipal Wholesale Electric Co. (Docket No.
82-1), 1982 Long-Range Forecast.
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Easte~n

Utilities Associates

Residential Energy Forecast

,

.~
j

1985

1994

6rowlh Rale
1965 - 1994

No. Residenlial Cuslomers
Average Use Ikwhl

212,981
5,650

238,427
6,438

1. 26 r.
1. 46

No. Residential Cuslomers
wi Eledric Heal
Average Use Ikwhl

8,058
14,661

10,875
16,299

3.39
1. 18

No. Residential Cuslomers
wlo Electric Heat
Average Use Ikwhl

204,923
5,295

227,552
5,967

1.17
1.34

SoureP: Supplement, Tables E-l and E-2, pages lll-I, IV-1.
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32

rates.
After the total number of households is determined, it is
split into owner/renter categories and single-family/non-single-family
housing types.
Included from the 1980 Census are age-distribution data, household
formation rates and housing split data. Included from the 1982
residential survey are housing split data. As in their last forecast,
the Companies use linear interpolation procedures and trends contained
in the NEPOOL model to derive estimates of the above factors for years
in which actual service area data are not available.
In order to compute the saturation levels of certain types of
appliances, estimates of personal income for each service territory as
well as income distribution across housing types are necessary. Total
personal income in each service territory is defined as the product of
historical and projected per-capita income and population values, data
supplied by DRI. Per-capita income is in real 1970 dollars, deflated by
the Consumer Price Index. Once a service area's total personal income
has been determined, the income is distributed across seven income
classes and four housing types.
Historical census data, update reports from the U.S. Department of
Commerce Bureau of Economic Analysis, and the 1982 Residential Survey
were all used in determining a data base (1978 through 1983) from which
to forecast per capita income. Separate forecasts of income
distributions were performed for each service area. The Siting Council
encourages EUA to continue updating its forecast methodology through the
use of service area-specific data as it becomes available.
2.

Estimating Appliance Saturations

As in the previo~~ forecast submitted to the Siting Council by EUA,
the saturation levels
of eight of the nineteen a~~liance types treated
in the model are forecast as a function of income.
These
saturation/income functions were derived from the 1970 Census of Housing
data for the three Standard Metropolitan Statistical Areas (SMSA's)
appropriate to EUA's service territories and data from the Companies'
1982 Residential Survey. The remaining eleven appliance types were not
considered to be income dependent. Saturation for lighting and
miscellaneous were assumed to be 100 percent. The number of fossil-fuel

32 Also referred to as headship ratios or heads of households to

population ratios and defined as the percentage of a particular age
group which are heads of households.
33 8 a t urat10n
.
.
d e f'1ned as th e percen t age 0 f t0 tal cus t omers 1n
.
15
a
service class with a certain type of appliance.

-,j

34 Room an d centra la1r
'
con d"1t10ners, electric clothes washers and
dryers, electric ranges, dishwashers, and freezers (standard and
frost-free).
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heating households was determined by subtracting the number of electric
heating households from the total number of households. The saturations
of refrigerators, televisions, and microwave ovens are based upon
results from the 1982 Residential survey and NEPOOL trends. Projections
of the numbers of electric space heating customers were based on average
penetration rates in each of the separate service area divisions.
Adjustments were made to consider master and single-metered apartment
complexes. Finally, the numbers of controlled and uncontrolled water
heaters were based on projections using Company records and the 1982
Residential Survey. Two assumptions made in forecasting these two
appliance types were that (1) 0.1 percent of the water heating customers
in the preceding year would convert to a controlled water heater, and
(2) all ~5w electric space heating customers will have controlled water
heaters.
The saturation levels for the nineteen appliance types in 1985 and
1994 for each division are summarized in Table 4.
Generally, the Siting Council is, pleased with the Companies'
methodology for estimating the number of appliances and the level of
documentation presented in their filing. As stated above, the Siting
Council encourages the Companies to continue to improve their
documentation of methodology and update their data base with 1980 Census
data and the 1985 Residential Survey. The Companies stated that the
most current information available to EUA is used in preparing a
forecast. Data from the 1970 Census was used to develop appliance
saturation functions for several appliances because (1) sound
relationships for those appliances could not be developed from the 1982
Residential Survey data, and (2) the 1980 Census did not contain
detailed ownership information for those appliances. The equations
based on the 1970 Census provided the best estimate of the relationship
between income and appliance owne~ghip available to the Company when the
long-term forecast was developed.
3.

Average Use

The final step in developing the residential energy forecast
involves estimating the total number of appliances and their annual
energy use. The actual number of appliances is determined by
multiplying the number of households by the saturation of the particular
appliance. For a particular appliance and year, the total energy
consumption is equal to the number of that type of appliance mUltiplied
by the connected load (appliance wattage ratings) and the number of
hours of operation annually.
A number of factors influence appliance annual use, such as
electricity price, appliance efficiency improvements and family size.

~

1

35 see Technical Supplement, Volume I, Section III, pages 1-23.
36

Response dated April 14, 1986 to Staff Information Request D-R-6.
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TABLE 4
Easlern Utilities Associates

Appliance Saturation Summary
[percenll

App 1ianee
Electric Range
Refrigerator
- Frost -Free
- Standard

Blackstone
19B5
1994

Brockton
19B5
1994

Fall River
19B5
1994

59.5

61.8

78.5

80.9

40.0

42.7

91.5

104.2
17.3

93.8
24.1

107.5
10.2

90.9
~
~,j.J

104.1
9.9

20.2

'J'"

Freezer
-1

i

- Frost -Free
- Standard
Dishwasher
Electric Clothes
Washer
Electric Clothes
Dryer
Electric Water Heater
- Controlled
- Uncontrolled
Microwave Oven

18.9
17.7
28.4

19.2

22.5

22.9

19.9

20.0

17.9
33.5

15.4
58.6

15. 7

20.9

63.5

32.9

21.0
39.8

74.6

76.3

83.2

84.7

83.0

84.0

48.b

49.9

58.1

b1.0

42.5

44.2

4. 1
1.8
20.3

4.3
1.6

22.1
17.5

3.8
6.4
18. 1

5.b

32.5

21.1
5.7
29.2

202.1
74.5
100.0
100.0

139.6
77.4
100.0
100.0

194.2
70.5
100.0
100.0

143.2
77 .4
100.0
100.0

100.0

62.2

68.3
7.7

71.2
7.9

4B.7
C'.7

49.0
0.7

5.B
94.2

7.0
93.0

2.4

2.9

97.6

97.1

b.b

4.2
30.3

Television

- Color
- Black ~ White
Lighting
Miscellaneous
Air Conditioning
- Roo,
- Central

119. b

85.9
100.0
100.0
60.7
2.B

2.9

199.2
70.5
100.0

Electric Space

Heating
Fossil Heating

1.9
98.1

2.2

97.8

Source: Technical Supplement, Volume 1, pa.ges 111-18 - III-23.

-

~
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In reality, some of these factors influence appliance connected load,
while others influence the average use by the household. In the model,
since appliance electricity ~,e is a product of connected load and the
annual use pattern integral,
the assumption is made that the influence
on hourly use factor~8is uniform, and the effects of the various factors
are not partitioned.
Therefore, in the model the number of hours of
operation is fixed and all required adjustments are performed to the
connected load data for the initialization year.

i1

As in the previous forecast, the Companies obtained connected load
data for 1970 (the initialization year) from NEPOOL. For
non-temperature-sensitive appliances, NEPOOL used national averages from
a variety of sources, including Edison Electric Institute (EEl), the
Association of Edison Illuminating Companies (AEIC), and NEPOOL member
sources. For temperature sensitive appliances, NEPOOL used data from
NEPOOL member sources.
The Companies obtained the annual pattern data from the NEPOOL
Model. For non-temperature sensitive appliances NEPOOL obtained these
data from load research findings reported by AEIC, from studies
conducted prima~ily outside of the New England region during the late
1950's to the 1970's. Annual use pattern data for temperature-sensitive
appliances was obtained from studies done in New England in the 1970's.
In past Decisions, the Siting Council has expressed concerns over
the use of the NEPOOL average use3~stimates, noting skepticism over the
quality and currency of the data.
Citing the major changes in
socia-economic and demographic characteristics since the time of the
studies, as well as differences between geographic locations that may
affect the timing, level, and duration of appliance use, the Siting
Council has encouraged, and in some cases ordered, companies to review
and document the appropriateness of the use of NEPOOL data in company
forecasts.
In its last EUA Decision, the Siting Council was "skeptical of he
use of the NEPOOL estimates without verification by the Companies."
The Siting Council ordered the Companies to conduct a literature review
of existing load research data, to review the applicability of the

40

37 Th'~s may b
e '~nterprete d as t h e numb er a f h ours annua 11y t h at th e
appliance is operating at full connected load.
38

For a complete discussion of the average use estimates in the
NEPOOL Model see NEPOOL Documentation, Technical Chapter I, p. 49 and
Chapter 6.
39see New England Electric System, 5 DOMSC 97 at 108
DOMSC 270 at 294 (1982)1 Boston Edison Co., 7 DOMSC 93 at
10 DOMSC 203 at 220-21 (1984); Commonwealth Electric Co.,
313 (1983)1 and Eastern Utilities Associates, 11 DOMSC 61
4°11 DOMSC 61 at 77 (1984).
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NEPOOL average use estimates, and to present the results to the Siting
Council. As noted in the previous discussion of the Companies' response
to this condition, the Siting Council is not satisfied that EUA has
demonstrated the applicability of the NEPOOL average use estimates to
their service territory.
(See Section I.B.1.) The Siting Council hereby
ORDERS that EUA attempt to become an active participant in a joint study
with other Massachusetts electric utilities in metering appliance use in
residential customer homes. Should the Companies fail to participate in
this study, they shall present, in their next filing:
(1) the reasons
for such failure to participate and (2) a plan for a study that would
provide information on appliance use within their own service territory.
The Siting Council believes that participating in a study such as this
will satisfy the requirements of this condition.
The Siting Council strongly urges the Companies to continue
updating their residential model data base. The Siting Council would
like the Companies to establish as one of their long-term goals in
forecasting load to develop their own appliance average use estimates
based on service area-specific data. Although NEPOOL estimates may be
appropriate in the absence of service-area-specific estimates, obtaining
these specific estimates could, at the very least, verify the
applicability of NEPOOL estimates.
The Companies make several adjustments to the initial connected
load values. To capture the effect on energy consumption due to changes
brought about by changes in the real price of electricity, the connected
load values are adjusted by an appliance-specific price-elasticity
adjustment factor. The price elasticity within the adjustment factor
includes a short-term component, to capture the immediate effects of a
price change (change in the utilization rate), and a long-term
component, to capture the effects in the later years of the forecast
(change in appliance stock). Also included in the adjustment factor is
an appliance-specific elasticity aging factor, to relate how many years
it takes a price change to be fully felt.
The specific short- and long-term price elasticities and the
elasticity aging factors are obtained from the NEPOOL Model. The
elasticities are derived from a NEPOOL review of studies conducted in
the 1960's and 1970'5, using data series ranging from 1946 to 1974, and
across various geographic locations including several national studies.
In the past the Siting Council has expressed concerns over the
Massachusetts Utilities use of the NEPOOL elasticities in their service
territory forecasts, even though it recognizes the difficulty of
obtainin~1reliable estimates of price elasticity for each end use
modeled.
In its last Decision, the Siting Council ordered the

41 See Commonwealth Electric Co., 9 DOMSC 222 at 328 (1983);
Northeast Utilities System, 1 DOMSC 234 at 235 (1977); and Eastern
Utilities Associates, 11 DOMSC 61 at 78 (1984).
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Companies to perform an aggregate price elasticity study by class of
service t~2verify that the NEPOOL estimates used by the Companies are
reliable.
As stated earlier (see Section I.B.2.), the Companies did
not perform an aggregate price elasticity study, and did not demonstrate
to the Siting Council that these regionally derived estimates are
applicable to the EUA service territory. As a result, the Siting
Council ORDERS the Companies to proceed with the development of the
long-term econometric model for model verification and forecasting
purposes. The information should be used as one standard to evaluate
the current elasticity estimates. The effort should explore, among
other things, the effect of electricity prices, prices of substitute
fuels, and income on demand for electricity. The companies must
demonstrate the applicability of the NEPOOL elasticities to the EUA
service territory in light of this study and other relevant studies or
implement appropriate changes. These other methods may include, but
should not be limited to:
a)
The evaluation of other elasticity studies;
b)
a review of the literature on the transferability of elasticity
estimates between service areas based on a consideration of economic and
demographic factors and the possible implementation of such a study for
EUA; and c) sensitivity runs using different elasticity estimates in the
current long-term model.
The Companies must submit in their next filing a plan with a time
schedule for developing and conducting such a model.
(See Section IV.)
The Companies perform a further adjustment to connected load to
account for expected improvements in appliance efficiencies. The
Companies base these estimates on the U.S. Department of Energy's (DOE)
base ca~3 efficiency improvements in new appliances relative to 1978
models.
EUA developed the efficiency trends on this information and
the assumed life of each appliance. These trends were then adjusted to
prevent double counting of the long-term price elasticity effects.
Another adjustment to average use is performed to account for the
size of the family or household. In the model, average uses for
electric ranges, refrigerators (frost-free and standard), electric water
heaters (controlled and uncontrolled), clothes washers and drY~is, and
microwave ovens, are believed to be influenced by family size.
These
adjustments attempt to capture decreasing family size. Average use of
electric water heaters is further adjusted to reflect changes in the
saturation of dishwashers.

42 11 DOMSC 61 at 109 (1984).
43 EUA (Docket No. 85-33), Long-Range Forecast, page 11-30.
44 Id .
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Final adjustments are made to account for changes in energy
consumption due to changes in personal income, and changes in the
average use of electric ranges due to substitution of microwave ovens.
After all average uses have been calculated and adjusted, they are
multiplied by the corresponding numbers of appliances to yield annual
energy uses for all the appliance types. Aggregating all 19 appliance
types by year yields the base residential forecast.
In its last Decision, the Siting Council criticized th~5Companiesl
documentation of the residential forecast level adjustment.
This
adjustment to non-temperature-sensitive appliances is to calibrate the
model to 1984 actual data. The NEPOOL Documentation indicates this is
to regionalize the non-New England connected load data by comparing
model-produced aggregate kWh with actual consumption for 1970. The
Siting Council requested that the Companies enhance the documentation of
this level adjustment and the assumptions contained therein. The
Companies stated that essentially, the residential calibration factor
shifts the intercept of the residential consumption. This area-specific
factor is applied to the average use of each of the appliances. A
sing e mU14~plicative factor is applied to the average use of each

7

appl~ance.

E.

Commercial Sector Energy Model

EUA's commercial sector forecast methodology is similar to that of
the previous supplement to it's long-range forecast. As in the previous
filing, the Companies used the commercial power submodule from its model
which forecasts commercial energy as a function of employment in each
division. The results of the current forecast indicate an increase in
commercial sector load throughout the forecast period at an average
annual rate of 2.62 percent.
(See Table 1.) This represents a slight
decline in commercial sector energy growth from the previous fili2~'
where an average annual growth rate of 3.04 percent was forecast.
The energy consumption in the commercial sector is assumed to be a
function of the level of economic activity in EUA's three service
territories, as measured by projected commercial employment. For the
years 1978-1983, commercial employment on a town level was obtained from
the Departments of Employment Security in both Massachusetts and Rhode
Island. For the years 1984-1994, the projected total commercial
employment in each service area was supplied by DRI.
Applied to the projected number of employees is a derived measure
of energy intensiveness, or annual energy consumption per employee.
Measures of energy intensiveness (kWh/employee) were derived from

45 11 DOMSC 61 at 79 (1984).
-i1

46

Response dated April 14, 1986 to Information Request D-R-7.

47 11 DOMSC 61 at 68 {1984}.
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employment and energy consumption data for the three service territories
for the period 1970 to 1981. Commercial energy consumption is divided
by the employment value and adjusted to account for the effects of price
changes; thus, the resulting energy intensiveness estimates are on the
basis of a constant electric price.
For each service territory, the six historial values of energy
intensiveness, on a constant price basis, are regressed over time to
produce equations used to derive energy intensiveness in the forecast
period.
In the model, the forecasted energy intensiveness values are
adjusted to capture the effects of changes in price on consumption
levels, necessary since the expressions for energy intensiveness were
developed under a constant price assumption. This price elasticity
adjustment factor (PEAF) is similar in form to that in the residential
model. Within the PEAF are short- and long-term elasticity components
and an elasticity aging factor.

One distinct difference between the current filing and the previous
filing is that the Companies no longer include an adjustment for
non-price related conservation. The Companies had previously assumed a
24 percent reduction in forecasted commercial class consumption by the
end of the forecast period, attributable to non-~Bice-related
conservation and not incorporated into the PEAF.
In the current
filing, EUA assumes that all conservation in the commercial sector is
price-related. The Companies support this a~§umption with data from
EUA's 1984 commercial and industrial survey.

so

As described in the previous Decision, the limitation in th
commercial sector model is the level of detail of the data base.
The
Companies attempt to explain consumption in the commercial sector by
examining historical usage trends over all building types and all end
uses. For example, office buildings are combined with schools and
hospitals and space conditioning is combined with lighting in spite of
different energy intensities and patterns of usage in each of these
end-uses within the commercial class. No attempt is made to identify
the behavior and factors which underlie consumption in these end uses.
The EUA forecast could be significantly improved with a more appropriate
data base.
The ,Companies are again strongly urged to adhere to their expressed
goal to disaggregate the commercial class by two-digit SIC code. The
Siting Council realizes that this is a long-term project; however, it
believes the resulting data base will allow the Companies to forecast

48 11 DOMSC 61 at 80.
49

Response dated April 14, 1986 to Information Request D-C-S.
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this sector on a disaggregated basis to capture the diversity of energy
usage patterns present in the commercial class.
The Siting Council is pleased with the Companies' commitment to
expand the commercial sector data base. The Siting Council requests
that EUA provide an update in it's next filing as to progress toward
this goal.
F.

Industrial Sector Energy Model

As in the commercial sector, and as in the Companies' previous
filing, the industrial energy forecast is dependent upon economic
activity in EUA's three service territories as measured by employment.
The industrial power submodel of the EUA Model was used to project
electric energy consumption of those customers in the manufacturing
industries (SIC codes 20-39). An exogenous projection of employment for
the three divisions is used to forecast industrial energy consumption.

To capture the effect of industrial mix, the industrial sector is
disaggregated by two-digit SIC codes. The Blackstone division is
disaggregated into 12 subcategories, 13 subcategories are used in
Brockton, and Fall River is forecast as a whole with 3 subcategories
forecast independently. Fall River is forecast as a whole due to the
lack of SIC-specific data before 1976.
For the historical period 1970-1983 industrial employment on a town
level and a two-digit SIC code level was obtained from the Departments
of Employment Security in Massachusetts and Rhode Island. For the years
1984-1994, total industrial employment projections in each service area
were supplied by DRI.
To derive annual energy use for a specific SIC code subcategory,
the number of industrial employees in that SIC is multiplied by the
derived estimation of annual energy consumption per employee in the
corresponding SIC.

This measure of energy intensiveness is expressed as

kilowatt-hours per employee (kWh/employee), and is developed in the same
manner as in the commercial sector forecast.
There are three adjustments performed to the industrial sector
forecast. First, since the expression for energy intensiveness was
developed under a constant price assumption, price elasticity becomes an
adjustment to the kWh/employee variable. The industrial sector PEAF is
similar to those used in the residential and commercial classes, varying
only in the values for short- and long-range elasticity coefficients to
reflect the responsiveness of the industrial sector to price changes.

I

A second adjustment is performed to Blackstone's historical
industrial base to reflect hydroelectric facilities installed by a
customer in the SIC code 22 subcategory in 1983 and by a customer in the
SIC code 30 subcategory in 1981. Historical energy sales were adjusted
prior to regressing energy intensiveness over time.
A final adjustment was performed to account for the effect of lost
energy sales due to three large firms that went out of business in
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Blackstone and one in Brockton. This was done by subtracting each
firm's most recent consumption (adjusted by price elasticity) from the
appropriate SIC category before performing regression analysis.
The Siting Council is critical of the adjustments which EUA
performs to its industrial sector forecast. In a previous decision, the
Siting Council stated it "believes that adjustments to historical growth
rates are appropriate in those instances when historical relationships
have changed in known and measurable ways, or when evegrs which
influence the data cannot be expected to occur again."
The Companies
did not provide any supportive evidence to document that these
situations will not occur in the future. The Siting Council finds that
adjustments such as these can reduce the reliability of the Companies'
industrial forecast. The Siting Council requests that in their next
filing, the Companies improve the level of documentation of the
industrial sector forecast by providing evidence supporting these
adjustments or to disregard these adjustments if such evidence is
lacking.
As in the commercial sector, the Companies assume that all
conservation which will take place in the industrial sector i g2 supported
by the data from EUA's 1984 commercial and industrial survey.
The Siting Council urges the Companies to continue development of
the industrial sector model so that projections of energy intensiveness
incorporate all factors likely to influence consumption in this sector.
The Companies are encouraged to continue further development of the
model, disaggregation of the data base by SIC code, and increased
documentation to support all adjustments made to the forecast in their
filings.
G.

Streetlighting and Miscellaneous

Annual streetlighting energy was projected as a function of
population in each service area. The expressions of energy
intensiveness were developed from a historical data base under a
constant price assumption. The manner in which these equations were
derived in similar to those described supra. The 1970-1983 energy
intensiveness equations for each division were adjusted by the PEAF for
streetlighting and miscellaneous, and then multiplied by estimates of
future population in the corresponding division (provided by DRI) to
produce a forecast of annual street lighting and miscellaneous energy in
the corresponding year.

-l

i

5lsee Fitchburg Gas and Electric Light Company, 13 DOMSC 85 at 94
(1985).
52
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H.

Sale for Resale

The sale for resale energy forecast is the sum of the individual
forecasts of EUA's sales to non-affiliated customers: Middleboro Gas and
Electric Department; Newport Electric Corporation; and Pascoag Fire
District. All three of these non-affiliated customers are
partial-requirements customers of EUA and therefore provide part of
their own generation. Sale for resale customers supplied EUA with
projections of the energy each expects the Companies to supply them with
throughout the forecast period. The Companies adopt these forecasts as
their forecast of energy sale for resale to these customers.
I.

Losses and Internal Use

EUA projects internal use and losses separately for each of its
divisions. Average annual growth rates of internal energy use are
projected to be 0.57 percent for5~lackstone, 4.89 percent for Brockton,
and 1.56 percent for Fall River.
For each division, losses are based
on 1982-1984 three-year averages of the percent of losses to the sum of
total sales plus internal use. The Companies estimate the percent loss
to total sales plus internal use to be 4.6 percent for5~lackstone, 4.75
percent for Brockton, and 4.73 percent for Fall River.
J.

Short-Term Modeling

The forecast methodology described in the current filing is one
designed only to produce long-term forecasts. Long-term forecasting
differs from short-term forecasting in that short-term consumption is
influenced by specific factors which a long-term forecast model cannot
consider (such as business cycles or weather conditions). For this
reason, the Companies employ a short-term forecasting model to derive
projections for periods up to three years in the future. A description
of the Companies' short-term forecasting methodology can be found in the
Siting Council's previous decision.
(11 DOMSC 61 at 82.)
The projections included in the Companies' current filing for all
ten years were derived with the long-term model. At the request of the
Siting Council, the Companies submitted their load and capabilities
55
forecast for the period 1985-1994 including short-term projections.
Although not included in the Companies' original filing, EUA's
short-term expectations as of January 1, 1986 are included in this
Decision and within EUA's internal planning approach. The Siting
council is pleased that the Companies recognize the variability between
short- and long-range forecasting and have adjusted their planning
processes accordingly.

53

Supplement, p. II-51

54 Id •
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K.

Peak Load

The Companies' system demand forecast was derived from the energy
forecast by first considering load factor and, secondly, load management
-- a process in use by much of the electric utility industry today. A
three-year average of the load factors in 1982-1984 was used to
determine projected separate summer and winter peak demands throughout
the forecast period. The load factor for the retail companies in 1994
is calculated to be 59.6 percent, which represents gn improvement of 1.2
5
percent over the 1984 load factor of 58.4 percent.
The peak loads were estimated by first considering the load factor
in conjunction with the energy forecast, and then adjusting for the
impact of known future load management programs. with EUA's proposed
water heater time clock control strategy as outlined in the current
filing, the Companies project a peak reduction of 16.6 MVl for the summer
and 15.8 MW for the winter of 1985, and 1~,4 MW and 17.6 MW for the
summer and winter, respectively, of 1994.
The Siting Council is
pleased with the level of documentation of the effect of load management
on peak demand, a significant improvement from the Companies' previous
filing.
L.

Conclusions

overall, the Companies' demand forecasting methodology meets the
Siting Council's standard of review. The methodology is appropriate to
the EUA System; the documentation provided by the Companies renders the
models reviewable and worthy of duplication by some larger utilities in
the Commonwealth; and, given available data and current assumptions, the
resulting forecast is reliable.
The Companies continue to show improvement in the level of
documentation and effort to increase the amount of service
territory-specific data. In an effort to improve the reliability,
reviewability, and appropriateness of the Companies' forecast, the
Siting Council encourages EUA to continue along these lines. To
reiterate the concerns expressed in preceding discussions, the Companies
are urged to:
1)
Submit to the Siting Council the final results of the
cogeneration study conducted by Arthur D. Little when they become
available;
2)
Update the Siting Council on their marketing efforts to
promote cogeneration/small power production;

56
57

Supplement, p. 11-2.
Supplement, p. 11-65.
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3)
Continue to increase the level of documentation in their
forecast, including:

a)
b)

the electric price forecast,
the methodology used to estimate appliance saturation

c)

all adjustments made to energy consumption in all

functions and energy intensiveness functions,
services classes;

4)
Increase the use of disaggregated EUA service
territory-specific data in all service classes.
Those CONDITIONS addressing the demand forecast as described supra
are listed in Section IV.
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III. ANALYSIS OF THE SUPPLY PLAN
A.

Introduction

The Companies' supply plan indicates how system requirements will
be met through 1994. EUA's objective in it's supply plan is to meet the
System's load requirements at minimum customer cost while adhering to
accepted business and engineering practices. In accordance with this
objective, the Companies outline three criteria against which supply
options are evaluated:
1.

Maintain capacity adequate to meet projected load
requirements plus NEPOOL reserves to maintain pool
reliability.

2.

Provide sufficient flexibility and diversity in power
sources to minimize future risk in the System's ability
to meet demand.

3.

Provide the level of service and reliability consist gt
5
with the above criteria at the least practical cost.

The Siting Council is pleased that the Companies have established a
supply planning objective that is consistent with the Siting Council's
mandate to "provide a necessary power 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 Companies' three criteria are
consistent with the Siting Council's focus on adequacy, diversity, and
cost in reviewing supply plans. The adequacy of supply is a utility's
ability to provide sufficient capacity to meet its peak loads and
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, offers lower
risk and is mbre reliable. The Siting Council also addresses whether a
supply plan minimizes the long-run cost of power subject to trade-offs
with adequacy, diversity, and thSg environmentai impacts of construction
and operation of new facilities.
In addition, the Siting Council
reviews utility demand management programs, cogeneration projects, and
small power production efforts on the same basis as new conventional
bulk power facili~bes when analyzing the adequacy, diversity, and cost
of a supply plan.
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Supplement, P. II-55.

59Fitchburg Gas & Electric Light Co., 13 DOMSC 85 at 102 (1985);
Commonwealth Electric Co., 12 DOMSC 39 at 72 (1985).
60commonwealth Electric Co., 12 DOMSC 39 at 72 (1985).
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All of the electric generating capacity in the EUA System is owned
or contracted for by the Montaup Electric Company. As of the filing
date of the current Supplement, March 31, 1985, the Companies'
generating capabilities (owned and purchased, less capacity sold)
totalled 846 MW. Of the generating capacity available in 1985, 40.8
percent was oil-fired, 35.3 percent coal-fired, 23.3 percent
nuclear-fueled, and 0.6 percent hydroelectric. Table 5 summarizes the
System's capability by source and Table 6 presents the percentages of
generation by fuel type. The Companies' projected energy mix assumes
that planned nuclear units come on line as projected and includes energy
from Hydro Quebec Phases I and I I and small power producers. The trend
over the forecast period is to decrease reliance on fossil fuels and
increase the use of nuclear power and hydroelectric power.
EUA's system load and capability forecast as filed on March 31,
1985 shows that the Companies are able to meet the projected peak demand
(including contract demand) and the NEPOOL reserve requirements through
1994. Table 7 shows the Companies' projected load, capacity and
capability responsibility in NEPOOL throughout the forecast period. As
shown, the Companies are able to meet projected requirements with excess
capacity in each year. The Siting Council expressed concern over the
Companies' ability to meet reserve requirements as, since the time of
the filing, the NEPOOL reserve requirement has been increased from 20
percent to 23 percent through November, 1986. The companies have
assured the Sitig~ Council that they are able to meet the required
NEPOOL reserves.
These plans in addition to the Companies' current
supply plans are discussed in detail below.
B.

Nuclear Additions

In making those load and capability projections shown in Table 7,
the Companies made certain assumptions regarding on-line dates for two
nuclear units presently under construction in which the System is
participating. The assumptions underlying the forecast are an
in-service date for Millstone I I I of May, 1986, and an in-service date
of October, 1986, for Seabrook I. These dates were based on the
estimates of the lead participants in the projects at the time of the
filing.
In its last decision, the Siting Council expressed concern over the
Companies' continued participg2ion in Seabrook II and the anticipated
completion date of this unit.
The Siting Council ordered the
Companies to include in their next filing, should Seabrook II be
included in the supply plan, an indication of their position with regard
to the desirability of completing that unit and to provide the most

---i,

61

Response dated February 28, 1986 to Information Request S-1-a.
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TABLE 5
East.rn Utiliti.s Associat.s
Existing Generating Facilities

(As of March 31, 19851
Unit
Bas.:
So••rs.t No. b
Hassachus.tts Yank••
Conn.cticut Yank ••
Maine Yanhe
Vermont Yankee

Wy.an tiD. 4
Pilgri. No.
Canal No. I
Colson Cove
lnt.r ••diat.:
So••rs.t No. 1 - 5
I

w
W

I

Canal No. 2
Cl.ary No. 9
Stonybrook No.

Location
So••rs.t, HA
Row., KA
Hadd•• N.ck, CT
Wiscass.t, ME
V.rnon, VT
Yar.outh, ME
Plymouth, MA
Sandwich, MA
Lor.nvi 11., NB

Syst•• Int.r.st
(MWI

Typ.

129.5
8

coal
nuclear

2b

nul:1ear

30
12
12

nue lear

74
142

7 III

SOlflerset, MA

22b (2)

Sandwich, MA
Taunton, MA
Ludlow, MA

292

So••rs.t, MA
Ludlow, MA

4B
(5)

m
10 141

nuclear
oil
nuclear

oi I
oil
No. 1 - 4 oil
No. 5 coal
oi 1
oi I
oi I

Syst•• Interest
Wholly Own.d Capability
Joint Own.rship (4.511
Joint Own.rship (4.511
Joint Own.rship 13.m
Joint Own.rship (2.2511
Joint Own.rship (2.011
Lil. of Unit Purchas. Contract 111.01)
Lil. of Unit Purchas. Contract 125.011
Purchas. Contract 15.3511
Wholly Own.d Capability
Joint Own.rship 150.011
Purchas. Contract
Purchase Contract

Peaking:

So••rs.t J.ts
Stonybrook No. "0

j.t fu.l
j.t lu.l

Wholly Own.d Capability
Purchas. Contract

(1) EUA is a joint participant with Main. El.ctric Pow.r Co. r.c.iving 7 MW in the su•••r 01 19B3 and continuing !hrough
Octob.r, 19B5.
121 Uni!s No. I and 2 w.r. plac.d in cold r,s'rv, .fl.c!iv. May 1, 197b, units No.3 and 4 w.r. plac.d in cold r.s.rv•
• 1I.etiv. January 1, 19BO.
13) EUA purchas.d 7b HW Ira. Taunton Hunicipal Lighting Plan! during 1982/83 pow.r y.ar. Th. purchas. declin.s .very
y.ar un til agr ••••nt t.r .inat.s dur ing pow.r y.ar 198b/B7.
(4) EUA purchas.s 10 HW Iro. HMWEC during 19B4/B5 and 1985/8b pow.r y.ars.
151 EUA purchas.s 40 MW fro. HMWEC b.ginning Nov••b.r 1, 1984 and varying during winter and sU.'.r p.riods until th.
agr ••••nt t.r.inat.s on Octob.r 31, 198b.

I
-J

en
I
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TABLE 6
Percent of Generation
by Fuel Type - Energy

~

Type

1985

1989

1994

Oil

40.8

33.1

32,2

Coal

.),J ....

'0

30,8

28,9

Nuclear

23.3

32.8

29.7

0,6

Oov

,

9,2

Hydro

,

'

1
Source: Supplement, p, II-bO,

-;

;

-34-

-77TABLE 7
Easte~n Utiliti~s

Associates

Comparison of Resources and Requirements IMegawattsl
lAs of January I, 19861
1984/85 1985/86 1986/87 1987i88

1988i89 1989/90

1990/91

Existing 6enerating Facilities:
SOf:erset Sleam

205

187

Somerset Jets
Canal No. 2

47

47

187
47

292
12

292

292

12
1

12
1
76
615

Wyman No. 4
No, 2 Station

,

~

Existing Nuclear
TDlal Capabilily &Joinl Ownership
Purchases:
Canal No. 1
Pilgrim No, 1
Cleary No. 9
Colson Cove
Stonybrook No. 2
Potter 2 CC
Tolal Purchas.s

0
76

76

632

615

142
74
63
7
50
0
336

142

40
15

142
74
17
0
50
0

332

283

2

0
89
2
3
4

74

61
0

187
'7
<,
292

12
7'
,0

615

187
47

187

47

187
47

187
47

187
47

187
47

292

292

292

292

12

12
1

292
12

"'0'"
,,'

12
1
76
615

12

12
1

I)

142
74
0
0
0

0
216

216

142

74
0
0

1991i92 1992/93 1993/94

0

1
76
615
142
74

0
0
0
0
216

1
76

76

76

615

615

615

615

142
74
0
0
0
0
216

142

142
74

142

J)

0
0
0
0
216

74

0
0
0
0
216

0
0
0
216

76

74

Sales:
Somerset No. 6

2
108
2
3
4
3
122

110

214

"
101

0
29
2
3
4
3
41

222

182

0
0
0

0
46
0

0
0
0

0
0
0
3

0

0

I]

"

0
0
3

4

4

4

10

3
10

3
10

3
10

206

206

206

206

206

46
0

33
46
0

33
46
0

33
46
0

33
46
0

33
46
75

T'
~"

0
0
1
0
80

20
0
1
0
100

20
0
17
0
li6

20
0

0
60

20
0

20

0
60
20

50
284

883

877

890

834

880

873

675

12

748
3

23.6

17.6

3
10

0
0
0
3
4
3
10

175

206

33
46
0

33

0

0
0
0
0
46

846

Reserve Requi r"elIrents

EUA System Load
Excess IDeficil1 in NEPOOL

Canal No.2
Som.rset Jet No.
Pilgrim No. 1
Maine Yankee
Vermonl Yankee
Tolal Sales
Capacily Purchases - Nel of Sales
Planned Addilions:
Seabrook I
Milislone III
Combuslion Turbine il
Hydro Quebec
Phase 1 1 6T
Ph as. II
Cogeneralion i SPP
Peaking Conlracl Purchase
Tolal Planned Additions
Nel Capacity Available

0

96

2
3
4

,

>

T

4

0
0
0
3
4
3

0

,

0
0
0
3

46
75

119

0
159

209

0
60
20
50
284

937

940

980

1030

1105

1105

883

873

922

979

1011

1037

1070

758
4

755
7

766
64

781
18

805
1

829
19

850
68

877

15.2

17.0

14.0

18. 1

21.6

22.0

22.0

22.0

50

0
60
20

Projected Peak plus

-1

--,

35

EUA Estimaled NEPOOL
Reserve Requirements (1.1
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63
recent cost estimates.
The Siting Council also ordered the Companies
to provide an analysis of the relative economics of continued
participg4ion in Seabrook II versus investments in alternative supply
sources.
In its current filing, EUA did not include Seabrook II in
its supplY6g1an, as the Companies consider this unit to be effectively
cancelled.
Should this unit not be cancelled, the Companies performed
economic evaluations which indicated that, for EUA, completion of the 66
unit remained economical when compared to cotnbustion turbine capacity.
In spite of the exclusion of this unit from the supply plan EUA is still
able to satisfy its load requirements and NEPOOL reserves throughout the
forecast period.
Northeast Utilities, the lead participant in the Millstone III
project, projects that this unit will be completed within the current
budget and on schedule. The Siting Council finds this date to be
acceptable in the Companies' current filing. The Companies provided a
summar~ of g7udies performed which verify that completing this unit is
economlcal.
The Companies' economic evaluations of Seabrook I indicate that
continued participation in and completion of th~a unit result in
customer savings for each sensitivity analyzed.
Customer savings were
realized assuming: 1) Point Lepreau II was available; 2) Point Lepreau
II was unavailable; 3) Seabrook I encounters a cost overrun of 21
percent; 4}a five-year write-off for Seabrook I instead of ten years;
and 5) the price of oil escalates at only 6.5 percent. The Companies
provided details from their studies at the request of the Sitig~ Council
in support of their investment and the projected on-line date.
In the event that Seabrook I is delayed, EUA plans to purc9flse
combustion turbine capacity to meet required load plus reserve.
This
purchased capacity would range from 3 MW in 1987 to 32 MW in 1990. The
Companies have studied various supply alternatives in this situation to

63

Id., P. 109.

64 Id .

65

Supplement, P. II-56.

66 Id ., P. II-57.
67 Id •
68 I d .

69
70

Response dated February 28, 1986 to Information Request 1-7.
Supplement, P. II-56.
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help in yre a reliable least cost supply with minimum environmental
impact~

C.

i

7

EUA Power Corporation

The Companies have recently entered into letter agreements, since
the time of the current filing, to purchase shares in Seabrook I from
Bangor Hydro Electric Company, Central Maine Power Company, Central
Vermont Public Service Corporation, and Maine Public Service Company.
This purchase, if approved, will be made through a new subsidiary, EUA
Power Corporation ("EUA Power"). EUA is currently petitioning the
Federal Energy Regulatory Commission ("FERC") for a declaratory order to
seek two determinations respecting the rates at which power from the
proposed acquisition of shares may be sold. The first determination
requested is that EUA Power will be allowed to sell power to
non-affiliates of EUA at market-based prices. The second requested
determination is a series of four determinations that would apply in
establishing cost-based rates for sales to EUA affiliates:
specifically, the debt/equity ratio, equity structure, rates of return,
and findings of any imprudent construction expenditures made by the
companies selling their shares to EUA Power prior to it's acquisition of
those shares. The acquisition of these shares is dependent upon a
satisfactory decision on these ratemaking issues.
EUA Power, previously named NuMaineCo Corporation ("NuMaineCo tl ) ,

would be acquired by EUA as a direct subsidiary. NuMaineCo was
originally developed to become a vehicle for the acquisition of Maine
utilities' shares of Seabrook I, if those utilities chose or were forced
to discontinue participation in the project. NuMaineCo was renamed EUA
Power Corporation when EUA became the prime candidate to invest in those
shares. EUA will acquire EUA Power with the approval of the Securities
and Exchange Commission, which approval is expected within several
months.
The purpose of EUA Power is not to sell power to the EUA System,
but rather to the New England wholesale power market. EUA Power prefers
to sell power in this wholesale market under unit sales agreements for
terms as long as possible, but is willing to make a variety of types of
sales, under a variety of terms as needed to sell as much of the power
as possible throughout the life of the unit. Since Montaup has no
intention to purchase power from EUA Power at this time, the Siting
Council will not be evaluating EUA Power as a supply source for EUA at
this time.
The services offered by EUA Power will be coordination-type
services rather than requirements service. The sales of power will be
non-firm and will either run for a stated period or carry stated
termination rights by EUA Power, for all sales. EUA Power will not have
1
71
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the resources to provide requirements service and will not undertake
this type of service.
On March 20, 1986 the presiding Administrative Law Judge in the
Companies' FERC petition found that the settlement was uncontested and
resolved all outstanding issues in the proceeding and certified the
executed settlement agreement and related statements and comments for
disposition. At the time of this Decision, EVA has purchase and sale
agreements with Central Maine Power, Bangor Hydro Electric Company, and
Central Vermont Public Service. A letter of intent has been signed with
Maine Public Service. An agreement has also been reached with Fitchburg
Gas and Electric for its 0.86 percent share of the project. These
72
purchases remain subject to state and federal regulatory approval.
Additional information concerning EUA Power will be made available
to the Siting Council as it becomes available, pending regulatory
approval. EUA Power1s Petition for a Declaratory Order and Motion for
Expedited Consideration and Waiver of Initial Decision before the PERC
can be found in the filing in Siting Council Docket No. 85-33.
D.

Hydroelectric

The bulk of hydroelectric power generation in the Companies' supply
plan will be provided by participation in NEPOOL agreements with
Hydro-Quebec. Hydro-Quebec Phases I and II are included under the
Companies' planned additions.
Phase I entails a 690 MW high-voltage DC transmission line (450 kV)
between the Hydro-Quebec and NEPOOL bulk power systems. The United
States DC converter terminal for this transmission line will be located
in Comerford, New Hampshire. This system will provide NEPOOL
participants with 33,000,000 MWh of energy over a period of 11 years.
The anticipated completion date for this project is late 1986.
Phase II, currently under negotiations, would increase deliveries
of energy by 7,000,000 MWh per year for 10 years. This proposed project
would extend the DC transmission line to a terminal in the vicinity of
Sandy Pond, in Ayer, Massachusetts. The capacity of the interconnection
would be increased from 690 MW to 2000 MW. The anticipated comPt3tion
date of this project, pending regulatory approval, is late 1990.
EVA
would receive an additional 280,000 MWh of energy per year as a result
of Phase II, with an increase in capacity benefits of 600 MW. The cost
for energy supplied by Phase II would be based on a percentage of fossil
fuel cost for New England.
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The Companies' sources of hydroelectric power also include four
privately owned small power producers, whose annual deliveries to the
EUA System total 17,700 MWh, and Blackstone's rehabilitated Pawtucket
No. 2 Station which delivers 6,250 MWh annually.
E.

Combustion Turbines

The Companies have indicated that increases in NEPOOL reserve
requirements and cancellation of Seabrook II and Point Lepreau II have
created a need for additional capacity for EUA by 1991. Options under
consideration for this time period include construction of new
combustion turbine capacity, purchased power, cogeneration and load
management. The Companies have determined that the cost per kW of the
peaking p~wer7~urchase is well below the expected cost of constructing
new capaclty.
The Companies' supply plan includes both a unit purchase contract
for combustion turbine capacity and for new construction of wholly owned
75 MW combustion turbine capacity in 1993. EUA plans to contract for
varying amounts of combustion turbine capacity in 1991. Preliminary
negotiations between the Companies and various supply sources indicate
that this capacity will be readily available in 1991 and commitments of
five or more years are obtainable. A contract option would allow EUA
adequate flexibility to easily incorporate other options such as
cogeneration and load management. In addition, EUA will begin the
specification and engineering process for constructing wholly owned
combustion turbines in 1987. The Companies estimate the capital costs
of this project to be approximately $480 per kilowatt in 1985 dollars,
which esults in a levelized carrying cost of approximately $100/kW
7S EUA is relying on combustion turbine capacity to provide
year.
peaking capacity and meet reserve requirements at a low capital cost.
Cogeneration or third-party projects could provide capacity to
replace this contract. However, the Companies feel that such projects
would probably be priced near but below the marginal cost of new
combustion turbine capacity. Later combustion turbine additions could
be displaced
deferred by other purchased power or demand-side
alternatives.

96

F.

Cogeneration and Small Power Producers

The EUA System supply plan includes 5 MW of cogeneration and small
power producer capacity in 1987, increasing to 20 MW by 1990. Although
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no firm contracts had been signed at the time of the filing, the
Companies state they are pursuing this resource as an integral component
of·the supply plan.
The Companies evaluate a cogeneration/small power production
project based upon an economic comparison of the developer's required
pricing stream with EUA's projection of its avoided cost. EUA
determines avoided cost by using a projection of Montaup's marginal
energy costs calculated using a production cost model. Marginal energy
costs are based on oil and coal fuel costs inflated using DRI's 1984-85
Winter Forecast. Avoided energy costs are calculated by the process
mandated by the Massachusetts Department of Public Utilities ("MDPU")
for determining short-run energy rates. A project is determined to be
an economical alternative if the levelized rate of payment to the
developer is low;? than the levelized avoided cost rate over the length
of the contract.
EUA evaluates each prospective project based on the following
criteria:
1)

The type of technology employed in the project;

2)

Size of the

3)

Size and financial strength of the sponsoring company:

4)

Impact on the ratepayer of the type of pricing stream
requested;

5)

Permits, financing, and fuel contracts already obtained; and

6)

The diversity which the project provides to the EUA System.

project~

Security provisions are developed by the Companies based on these
criteria to minimize the isk to ratepayers of failure of a project
7S
under contract with EUA.
EUA has developed a front-loaded pricing mechanism which is
designed to encourage fut~ge cogeneration development while lowering
customers' overall costs.
This pricing policy would provide private
developers with payments above the avoided cost during the earlier years
of the contract in exchange for a lower-than-avoided-cost rate during
the later years, when avoided costs are sufficient to meet operating
expenses. The Companies have indicated that on a present worth basis,

77

Response dated April 14, 1986 to Information Request 8-27 and

S-28.

78

==,
j

79

Response dated April 14, 1986 to Information Request S-27.
Supplement, P. 11-61.

-40-

-83-

this rate would be lower than the avoided cost over the term of the
contract, thus providing a savings to customers.
EUA retained the services of Arthur D. Little, Inc., a consulting
firm located in Cambridge, to assess the potential for economic
cogeneration in its service territory. The purpose of this study was to
determine which commercial and industrial customers employed processes
conducive to cogeneration. As discussed in Section I.B.8, the Companies
have stated that they will presont the results of this study to the
Siting Council when finalized.

~-j

The Siting Council is pleased with the Companies' intent to pursue
cogeneration and small power producers to diversify supply sources,
produce customer savings, and encourage alternative sources as the need
for added capacity grows. still, with no contracts yet signed, the
Companies have a long way to go to meet their objective. The Siting
Council strongly encourages EUA to continue and even hasten these
efforts and to update the Siting Council on its progress in marketing
its pricing policy to prospective project developers.
G.

Other Sources

EUA, along with other New England utilities, received offers to
purchase capacity from Point Lepreau II, a 630 MW nuclear unit proposed
in New Brunswick. The offer was contingent upon commitments from other
New England utilities to purchase capacity and build reinforcements to
the existing bulk transmission system. The Companies' analyses of the
economics of this project indicated that customer benefits would result
from unit construction. However, as reported in the current filing,
there has been insufficient evidence of interest by New England
utilities in this project, making construction of this unit unlikely.
Because of this uncertainty, Point Lepreau II was not included in the
Companies' supply plan.
EUA is currently considering another long-range capacity option not
included in the supply plan which the Companies filed. The project,
Ocean States Combined Cycle Power project ("Ocean Staten), is being
proposed by a partnership of J. Makowski Associates of Boston and
TransCanada pipelines. The proposed site for the 230 MW gas-fired
combined cycle unit is Burrillville, Rhode Island. EUA's interest in
this project would be approximately 40 MW. The Companies would use this
capacity to either replace or supplement other planned purchases or
additions depending on the amount of additional capacity required. The
planned in-service date for this unit is 1989.
H.

Conservation and Load Management

The Siting Council is continually urging companies to evaluate the
potential of conservation and load management as a means of achieving a
;
-i
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least-cost supply plan. In its previous decision, the Siting Council
evaluated the Companies' load management and conservation strategies to
help improve their programs. The following sections will review these
programs and any improvements made by the Companies since the previous
filing.
1.

Conservation
a)

"Teaming Up"

EUA has prepared similar conservation programs for Blackstone and
Eastern Edison. The Teaming Up conservation program ~~r Blackstone in
Rhode Island has been in place since October 1, 1983.
The Teaming Up
program was initially filed with the MDPU on behalf of Eastern Edison in
August, 1982. The program is described infra. This proposal was
prepared in response to an order of the MDPU to submit a program that
could be implemented ~~ a manner consistent with approved programs
already in existence.
Eastern Edison awaited a decision by the MDPU
for treatment of cost recovery for the program before implementing it.
However, no decision was ever reached by the MDPU and Eastern Edison
therefore never implemented the program in Massachusetts. As stated in
its previous decision, the Siting Council is concerned with this delay
in implementation and believes it to be inconsistent with sound supply
planning and possibly ~~consistent with established MDPU practice and
Siting Council policy.
Eastern Edison's proposed program consists of four parts designed
to reduce energy consumption and demand for electric space heating and
water heating as well as providing basic weatherization services for
low-income customers. The program components are summarized below.

81
82
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1)

Weatherization Grant Program
Grants up to $300 for installed weatherization measures
on electrically heated homes.

2)

Electric Water Heating Program
Wrap up of electric water heaters and $150 grants for
heating pump water heaters.

3)

Electric Resistance Space Heating Conservation Program
Grants up to $800 for converting electric baseboard to
electric storage heat or heat pump.

Response dated April 14, 1986 to Information Request D-R-5.
11 DOMSC 61 at 97 (1984) •
11 DOMSC 61 at 97 (1984) •
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4)

Conservation Kits
Free conservation kits for a customer who has had a RISE
audit.

The grant amounts, 15-20 percent of the cost of purchasing and
installing qualifying measures, are intended to approximately cover the
interest charges of a loan for 18 months (15 percent), and for 24 months
(20 percent), assuming an annual percentage of 18 percent or a simple
interest rate of 10 percent per year. The grants therefore are designed
to be the equivalent of a zero-interest loan.
The Siting Council recognizes again that these programs are
well-directed, being aimed at those appliances or areas that are most
energy intensive. The program also concentrates on those measures with
the widest customer appeal and quickest payback for participants. The
Teaming Up proposal seems an acceptable initial effort in developing
conservation strategies.

However, the Siting Council is concerned that the program has been
implemented in Rhode Island and not in Massachusetts. In its last
Decision, the Siting Council ordered the Companies to submit a plan for
monitoring and evaluating the planned conservation and load management
programs. Since EUA had not implemented the program in Massachusetts,
it did not fully comply with the Siting Council Order. The Companies
are ORDERED to monitor its Teaming Up program in Rhode Island and
evaluate the cost effectiveness of such a program, or some other
redesigned conservation plan in Massachusetts. Specifically, the
Companies should:
provide information on each program including cost,
participation levels, saturation of program measures,

demographics of participants and energy savings aChieved;
compare programs with conventional supply sources in
terms of cost and reliability to the system;
assess program components with respect to each other on a
comparable basis;

segregate the energy or demand reduction attributable to
Company programs from that attributable to other
exogenous variables (e.g., energy prices, weather,
government programs, economic conditions);

integrate the conservation data base with the demand
forecasting data base; and
incorporate the Teaming Up proposal with existing
informational and promotional programs.
The Siting Council also expects Eastern Edison to implement any and
all programs that will contribute to providing a least-cost reliable
energy supply for the System. The Siting council does not consider lack
of pre-implementation approval by the MDPU to be an adequate
justification for not adopting and undertaking programs such as this.
The Siting Council believes that such MDPU pre-approval is not a
pre-requisite for implementing cost-effective conservation programs,
especially since the MDPU has issued guidelines for the types or
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criteria it will use in determining ~ost-recovery for implementing
8
utility demand-management programs.
b)

"Community Save"

In May, 1984 Eastern Edison and Mass-Save Inc. combined efforts to
develop the "Community Save" conservation program in the Eastern Edison
service territory. The program is aimed exclusively at residential
customers.
The program begins with a Mass-Save Home Energy Survey. This
survey is a comprehensive energy audit which provides homeowners with
energy saving ideas. The audit evaluates the many areas in the home
where heat can escape. A computerized report is developed which can
help homeowners evaluate where they can achieve the greatest return on
dollars they invest in energy-savings measures.
During the survey, a work order can be completed on attic
insulation and ventilation in the home for customers that elect to
participate in Community Save. Completed work orders are then grouped
by geographical location, into batches of 10 to 20 homes. These groups
are then subject to bidding by insulation contractors, the lowest bid
being awarded the contract. It is through this bidding process that EUA
estimates 30 percent to 50 percent of the installation cost can be
saved.
The program also provides for a post-installation inspection.
is to insure that participating customers are guaranteed quality
workmanship.

This

Community Save was conducted in three phases, after Eastern Edison
divided its customers into three groups by service territory. The total
number of responses to the program was 3,150. Of this total, 573 homes
(18 percent) reached the bidding process and 145 homes (25 percent of
the homes bid on or 4.6 percent of the total number of customers
responding) had their attics insulated.
The average cost of insulating an attic was estimated to be $838
without the Community Save program. The average bid for homes
participating in the program was $473. The reSUlting savings on average
was $365 or 44 percent of the cost of inSUlating the attic. The average
first year energy savings for participants was estimated to be $223,
with an average payback of 2.1 years, as compared to 3.8 years for
customers not participating in the program.
For the 145 homes inSUlated, the total energy savings in the first
year totalled $32,417 with a total customer expense of $68,702. In
addition, customers spent $101,011 on other energy saving measures such

84

Western Mass. Elec. Co., MDPU No. 1300 (1983), at 88-95 and
Boston Edison Co., MDPU No. 1350 (1983), at 135-140.
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as wall and floor insulation, storm doors and windows, weatherstripping,
and caulking.
It was estimated that the program would save participating
customers a total of $32,417 per year at 1984 prices on various home
heating fuels. A total savings of $377,010 would be realized after 10
years wheg fuel savings and savings on insulation installation costs are
5
combined.
Eastern Edison estimated its total costs for the Community Save
program to be $20,060. The costs which Eastern Edison incurred are for
advertising and for installation inspections. When combined with total
customer costs of $68,702 the total program costs are $88,762. No
information was available as to the energy savings by Eastern Edison
resulting from this program.
The Siting Council is pleased that the Companies are pursuing
conservation as a means to reduce energy requirements. The Community
Save program represents a positive initial step in this direction. The
Siting Council encourages EUA to continue in this direction, developing
more conservation programs for all its customers in each service class
that will result in customers savings and cost-effective reductions in
energy requirements for the Companies.
c)

High Pressure Sodium Streetlighting

Eastern Edison presently has service agreements with 18 of its 22
cities and towns to replace all existing streetlighting fixtures with
more efficient high pressure sodium fixtures. It is estimated that
replacing these fixtures will reE~lt in an annual energy savings to the
cities and towns of 892,055 kWh.
2.

Load Management

The objectives of EUA's load management efforts are to reduce the
average cost of electricity, improve the load factor, reduce the need
for generation capacity by shifting use from peak to off-peak periods,
and improve system efficiency by reducing he share of electric energy
provided by relatively inefficient units.
To assess the potential
impact of load management on the EUA System, the Companies created a
Load Management Task Force in May, 1981. The Task Force is responsible
for coordinating all Company efforts concerning load management and to
develop recommendations and plans. The overall objective of this Task
Force is to determine the impact of various load management options on
the EUA System's capability.

87

85

.1
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Response dated April 14, 1986 to Information Request S-21.
Supplement, P. 11-67.

87 Id ., P. 11-64.
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The first assignment of the Task Force was to evaluate the
potential of direct control of water heaters in contrast to the existing
time clock control system. Approximately 26,000 water heaters are
presently controlled by standard time clocks. Unlike the current
system, direct controls would have the capability to respond to dynamic
changes in the System. Initially, the Task Force collected data for
diversified water heating load, payback effect, and water heater control
strategies. Following this, time clocks and direct controls were
compared to determine the effect of each system on peak load. The
benefits of expanded time clock control versus a phase-in of direct
control method were examined in terms of savings to the EUA system due
to peak reduction and total costs. Because of the shape of the EUA
System load shape curve and the high cost of direct controls, the Task
Force concluded that direct controls would not produce economic benefits
for the EUA System. The Task Force recommended that EUA examine methods
to improve the existing time clock control with supplemental battery
power, and other control schemes when cost effective.
The Siting Council noted in its last decision that there was a lack
of updated information concerning this study. In particular, the Siting
Council Was concerned with the assumptions which the Companies made
concerning future capacity:
1)

Seabrook I and II would come on-line in 1985 and 1990
respectively.

2)

The Companies would receive 30 MW of capacity from New
England Energy Park in 1989.

3)

The Companies would receive 12 MW of capacity from
Hydro-Quebec in 1991.

4)

The Companies would maintain excess capacity of 10 MW
(above NEPOOL capability responsibilitY~8and any amount
over 10 MW would be available for sale.

As a reSUlt, the Siting council ordered the Companies to provide in
their next filing information detailing all measures they have taken to
insure that the System is maximizing pggential peak reduction from its
existing water heater control program.
In response to this condition,
EUA submitted to the Siting Council a preliminary draft of the most
recent study, "Determination of Optimal Electric Water Heater Control
and Economic Benefits (1985-1990)," prepared March 25, 1985.
The Siting Council notes the assumptions made in this updated study
are representative of supply and economic conditions prevalent at the
time of preparation. These assumptions include:

8811 DOMSC 61 at 103 (1984).
89 Id ., at 109.
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~

1)

Deferred Stonybrook Jet capacity

2)

Canal 2 sales - $54.9/kW/year.

3}

Discount rate

4)

Inflation rate

5)

Seabrook I in-service date of August, 1986.

6)

Millstone III in-service date of May, 1986.

7)

EUA's Diversified Water Heater load shape can be
described by the weighted average of Massachusetts' and
Rhode Island's load shapes from the NEPOOL long-range
forecast.

8}

The average 1981-83 peak-day load shape best described
the shape of projected system loads. Current control was
backed out of these loads to yield uncontrolled load
shapes.

9)

Canal 2 can be sold to alleviate excess capacity in the
load management case.

10)

The number of controlled water heaters in each year from
EUA's long-term forecast best represents the EUA System.

11)

Peaks and energies are taken from the demand and energy
forecasts. The peaks used in the load management
analysis had to be ad~Bsted to represent an
uncontrollable value.

~

$15/kW/year.

9%.

~
~

6%.

The number of controlled water heaters and the rate of escalation are as
follows:
1985 Number of
Controlled Water Heaters

Rate of
Escalation

Blackstone
Brockton
Fall River

3,093
21,493
1,821

1.5%
0.9
1.3

Total

26,407

1.0

The Task Force identified four objectives in its load management study
of water heater control. The study was designed:

90Technical Supplement Vol. II, P. X-24.
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1)

To develop an optimal control scheme for electric water
heaters which would increase the load reduction on system
peak without creating adverse effects on the monthly peak
days throughout the year.

2)

To develop an optimal control scheme that is not highly
sensitive to reasonable changes in the peak-time or
peak-day load shape.

3)

To determine the additional peak reduction due to the new
control for each month in 1985.

4)

To evaluate the average annual benefit (dollars/water
heater) of the opt~~al control over a short period of
study (1985-1990).

Upon conducting the study, the Task Force reached several
conclusions. First, separate summer and winter control schemes must be
used to maximize the benefits of load management of water heaters in the
1985-1990 time period. The summer control scheme outlined would yield a
17 MW reduction on peak during June, July, August, and September, while
the winter control scheme would yield a 16 MW reduction on peak during
November, December, and January. The remaining months showed little or
no reduction on peak. These reductions in peak load in the summer and
winter months are reflected in the Companies' peak load forecast.
Because of the relatively low rate of growth in the number of controlled
water heaters, those seasonal peak reductions remained virtually the
same over the six-year time period. The total levelized annual benefit
to EUA for this type of load management was estimated to be $27/water
heater. This benefit is defined by its short term capacity and energy
savings. Sensitivity analyses performed on the proposed control scheme
indicated that this method is sensitive to the diversified water heater
loadshape but is not sensitive to reasonable changes in the peak-time or
peak-day load shape.
Upon completion of this study, the Task Force made several
recommendations. These include:

-

1)

Obtaining additional uncontrolled water heater load shape
data from the Companies' service territories.

2)

The optimal load management schemes should be reviewed
and evaluated on an annual basis to monitor their
effectiveness.

3)

The benefit from the sales of additional contrOlled water
heaters should be analyzed to determine how advantageous
a marketing venture would be.

,

9I rd ., P. X-9.
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4)

A long-range study should be performed to define the
full-scale capacity effect of each control scheme and to
determine the benefit of other types of control.

5)

The operations departments and EUA's customers should be
made aware of the new control settings, since acceptanc
92
of the program is an important part of implementation.

The Siting Council is pleased with the studies which the Companies
have performed to help insure that they are receiving the maximum
potential peak reduction from existing controlled water heaters. The
Siting Council strongly urges the Companies to continue their progress
in the area of load management and inform the Siting Council of their
efforts and progress. In light of the recommendations which the Task
Force has made, the Siting Council ORDERS the Companies to submit, in
their next filing, a detailed description of all efforts made to
continue studyirig controlled water heaters as a load management option
based on those recommendations. These issues are addressed in section
IV.
I.

Integrated Planning Process

The Companies planning process is one where both supply- and
demand-side alternatives are evaluated as integrated options during the
development of a supply plan. In accordance with this, EUA has acquired
a group of planning9~odels from planmetrics, Inc., known as the
"screening system".
These models help the Companies analyze a variety
of least-cost supply strategies by linking together load shape modeling,
production simulation, capital expenditures and financial-impact
analysis. This system allows planners to evaluate both individual and
combined effects of supply and demand options assumed for a given supply
plan, and to determine what modifications might be needed to conform to
the Companies' supply planning criteria. Other relevant variables
analyzed in this system include loss of load hours, generation by plant
and fuel type, and emergency energy requirements, all of which are
important supply planning considerations.
The Companies will be using this model in 1985 to study various
options, such as the impact and feasibility of load management,
controlling loads, and conservation. This system will allow planners to
apply new information concerning technologies, costs, system loads, and
end uses as this information becomes available.
EUA believes that this system is similar to the Load Management
Strategy Testing Model, developed by EPRI, which is used by other
Massachusetts utilities. However, since the screening system analyzes
all aspects of a utility plan, whereas the EPRI model only examines

92 1d . , P. X- 15 •
93

Supplement, P. 11-67.
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demand-side planning options, EUA's model incorporates more detailed
modeling capability.
The Siting Council encourages the Companies to incorporate models
such as this into their supply planning process. The Siting Council
feels that this approach to supply planning helps to insure an adequate
supply of least-cost energy to EUA's customers while minimizing
environmental impacts, so long as the Companies actually incorporate
such information into their supply decision-making process.
J.

Conclusions

The Siting Council in general is pleased with the supply plan of
the EUA System. The Companies' supply plan contains a diversity of
energy sources. EUA is continuing to explore ways to incorporate
alternative supply sources such as cogeneration and small power
production facilities and to develop conservation and load management
programs, but has yet to aggressively implement such strategies into
their supply system. The Siting Council recognizes that EUA's supply
planning process continues to explore ways to diversify the supply mix
to ensure an adequate supply of energy while minimizing customer cost
and environmental impact.

The Companies are encouraged to continue their efforts to diversify
supply sources and lower system costs. Specifically, the Siting Council
requests EUA to:
1)

Update the Siting Council on the Companies' efforts to
contract with cogenerators and small power producers;

2)

Update the Siting Council on the development of conservation
programs and load management techniques developed by the
Companies;

3)

Submit the results of studies conducted to analyze the benefit
of additional sales of controlled water heaters to determine
how advantageous a marketing venture would be;

4)

Continue to update the Siting Council on the progress made in
the development and organization of EUA Power.

Those Conditions addressing the supply plan as described supra are
listed in section IV.
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IV.

ORDER

The Siting Council hereby APPROVES the Third Supplement to the
Second Long-Range Forecast of Electric Power Needs and Requirements,
1985-1994, of Eastern Utilities Associates subject to EUA's compliance
with the following CONDITIONS in its next Supplement, which is due April
1, 1987:
1)

That the Companies attempt to become an active participant in
the study by several Massachusetts electric utilities to
directly meter appliance use in residential customer homes,
and report to the Siting Council on their efforts to do so.
The Companies shall incorporate the results of the study into
their next filing. Should the Companies fail to participate
in the study, they shall present in their next filing:
(1)
the reasons for such failure to participate and (2) a plan for
a study that would provide information on appliance use within
their own service territory.

2)

That the Companies proceed with the development of a long-term
econometric model for model verification and forecasting
purposes, and that the information contained in the price
coefficients be used as one standard to evaluate the current
elasticity estimates. The effort should explore, among other
things, the role of electricity prices, prices of substitute
fuels, and income on demand for electricity. The Companies
must demonstrate the applicability of the NEPOOL elasticities
to the EUA service territory in light of this study and other
relevant studies or implement appropriate changes. These
other methods may include, but should not be limited to:
a) The evaluation of other elasticity studies; b) a review
of the literature on the transferability of elasticity
estimates between service areas based on a consideration of

economic and demographic factors and the possible
implementation of such a study for EUA; and c) sensitivity
runs using different elasticity estimates in the current
long-term model.
The Companies must submit in their next filing a plan with a
time schedule for developing and conducting such a model.
3)

That the Companies are to monitor its Teaming Up program in
Rhode Island and evaluate the cost effectiveness of such a
program, or some other redesigned conservation plan in

Massachusetts.

Specifically the Companies should:

provide information on each program including cost,
participation levels, saturation of program measures,

demographics of participants and energy savings achieved;
compare programs with conventional supply sources in
terms of cost and reliability to the system;
assess program components with respect to each other on a
comparable basis;
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segregate the energy on demand reduction attributable to
Company programs from that attributable to other
exogenous variables (e.g., energy prices, weather,
government programs, economic conditions)~
integrate the conservation data base with the demand
forecasting data base;
incorporate the Teaming Up proposal with existing
informational and promotional programs.
4)

That the Companies submit in their next filing a detailed
description of all efforts made to continue studying
controlled water heaters as a load management option.

In keeping with the Procedural Order issued in this docket on March
5, 1986, EUA is excused from filing a formal forecast supplement in 1986
but is ordered to provide the Siting Council with a copy of its 1986
internal forecast as soon as POSSible.~~~

Carolyn E. Ramm, Esq.
Hearing Officer
Dated at Boston, Massachusetts this 24th day of April, 1986.

unanimously APPROVED by the Energy Facilities Siting Council on May
1, 1986 by those members and designees present and voting: Chairperson
Sharon M. Pollard (Secretary of Energy Resources); Joellen D'Esti (for
Secretary of Economic Affairs Joseph D. Alviani); Sarah Wald (for
Secretary of Consumer Affairs Paula W. Gold); Patricia L. Deese (Public
Engineering Member). Ineligible to vote: Dennis J. LaCroix (public Gas
Member). Absent: Stephen Roop (for Secretary of Environmental Affairs
James S. Hoyte)~ Joseph W. Joyce (Public La
mber); Elliot J.
Roseman (Public Oil Member); Madeline Va timos ( ublic Environmental
Member) .
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COMMONWEALTH OF MASSACHUSETTS
Energy Facilities Siting Council

Evaluation of Standards and
Procedures for Reviewing Sendout

Forecasts and Supply Plans of
Massachusetts Natural Gas
Utilities

Docket No. 85-64

FINAL ORDER
On September 20, 1985, the Staff of the Energy Facilities Siting
Council ("Siting Council") issued a Notice of Inquiry in the
above-referenced docket, soliciting comments from all Massachusetts
natural gas companies and other interested persons as to how the Siting
Council might improve its implementation of its statutory mandate to
secure a necessary supply of energy for the Commonwealth at minimal
environmental impact and the lowest possible cost. Mass. Gen. Laws c.
164, sec. 69H. In the context of a number of recent changes that have
taken place in the natural gas marketplace (see discussion at p. 6,
infra), the Siting Council Staff ("Staff") sought to make its reviews of
the sendout forecasts and supply plans filed annually by each company
(pursuant to Mass. Gen. Laws. c. 164, sec. 691) more effective in
carrying out the Siting Council's statutory mandate by promoting
appropriate and reliable sendout forecasting and least-cost,
minimal-environmental-impact supply planning -- and, at the same time,
to make those reviews more efficient and less burdensome to the
companies. This Decision describes the Siting Council's findings as to

how these goals can be effectuated and sets forth the changes in Siting
Council standards and procedures that will be used to effectuate them.
I.

History of the Proceeding

In the Notice of Inquiry issued September 20, 1985, all gas
companies (including municipal gas departments) in the Commonwealth were
instructed to comment on the issues raised in the Notice of Inquiry. At
a prehearing conference held October 15, 1985, a schedule was set for
the companies' appearances at the hearing in this docket, and the
companies were ordered to file executive summaries of their comments

prior to those appearances. A Procedural Order to this effect was
issued October 22, 1985. All companies did file their summaries prior
to their appearances at the hearing.
Ten days of hearings were held, commencing on November 13, 1985.
Representatives of each company presented verbal comments, and were
questioned extensively by members of the Siting Council Staff. The
hearing was adjourned on November 26, 1985. Thereafter the Hearing
Officer provided for an additional period for filing of written comments
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by interested persons other than regulated natural gas companies.
one set of such comments was filed, by Distrigas of Massachusetts
Corporation.

Only

After a thorough and careful study of the record of this
proceeding, including all written comments and the transcripts of the
ten days of hearings (cited herein as IITr., Co. Name, at

"), the

Staff developed the recommendations described below. The companies were
invited to comment on these recommendations, though not required to do
so. Written comments were filed by Boston Gas Company, Bay State Gas
Company, Commonwealth Gas Company, Colonial Gas Company and Berkshire
Gas Company, and a hearing was held Friday, May 16, 1986, at which
Boston Gas Company, Bay State Gas Company, Berkshire Gas Company,
Commonwealth Gas Company, Colonial Gas Company, and Fall River Gas
Company appeared. In addition, Essex County Gas Company made verbal
comments to the Hearing Officer by telephone. All comments have been
given careful consideration.

II.

Staff Recommendations
A.

Overview

The Staff's recommendations fall into three broad categories:

1)

changes in the substance of gas companies' forecasts and supplements
(collectively referred to hereinafter as IIforecasts ll or IIforecast

filings"); 2) changes in the procedure used to review these forecast
filings; and 3) approaches to implementing the recommended substantive
and procedural changes.
The recommended substantive changes focus on the definition of each
company's design conditions and of the Siting Council's reporting year;

the adjustment of projected sendout to reflect conservation and other
effects; assessing forecast accuracy; and encouraging least-cost supply
planning.

The recommendations pertaining to review procedures are

largely directed toward streamlining the review process in uncontested
forecast proceedings and to scheduling filing dates and forecast reviews
to maximize convenience and efficiency.

The recommendations pertaining

to implementation call for differentiation among the companies on the
basis of size; the issuance of revised instructions for gas company

forecasts in the form of a new administrative bulletin (proposed
Administrative Bulletin 86-1); and ongoing attention to specific issues
in individual forecast proceedings on an ad hoc basis.

B.

Changes in substance of forecast filings

1.
Design Year and Peak Day -- The Staff recommends that
each company be required, in its next forecast filing, to provide a
description of its design year and peak day. Such description should
include not only a detailed description of the standards the company
uses, but also why those standards are appropriate (with attention given
to the accuracy of the company's historical data and to the effect of
the design standard on the reliability of the company's forecast and the
cost of its supply plan) and how frequently the design conditions
selected by the company are expected to recur.
-2-
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The Staff's position is that the selection of appropriate design
criteria is of critical importance to the success of gas companies'

supply planning efforts. While there is room for considerable
difference of opinion as to what design periods should most
appropriately be addressed in supply planning -- year, heating season,
month, or day -- it is clear that the companies believe that planning
for design conditions is necessary. As Commonwealth Gas Company
remarked at the hearing, 11 We , as a normal course of events, do a
forecast based on normal weather for Company budgeting purposes, and in
addition to that, we do a design year forecast which determines the
amount of gas our customers would need if the weather meets design
requirements [sic]."

Tr., Commonwealth, at 13.

A number of companies plan for a design heating season (Tr., Bay
State, at 10, Tr., Berkshire, at 6) instead of or in addition to a full
design year. Some also plan for a design month, instead of or in
addition to a design heating season or a cold snap. Tr., Bay State, at
13; Tr. Berkshire, at 5-7, Tr., Colonial, at 36; Tr., Middleboro, at
9-10. Recognizing that these are useful criteria, the Staff is
persuaded nevertheless that the operational differences between planning
for a design heating season and a design year are not great. Tr.,
Commonwealth, at 13; Tr., Bay State, at 12. Moreover, supply planning
based on an entire design year may be more effective in insuring that
resources are available to refill storage after a design winter than

planning based on the heating season alone. See Tr., Colonial, at 35.
Thus, the Staff does not recommend departing from the Siting Council's
past practice of requiring companies to forecast their sendout
requirements for the entire design year.
At the same time, however, the Staff is interested in monitoring

the design criteria that each company uses in its supply planning to
ensure that those criteria bear a reasonable relationship to design
conditions that are likely to be encountered. Accordingly, it would ask
each company, in each forecast filing, to include a detailed discussion
of how and why it selected the design weather criteria that it uses,
giving particular attention to the frequency with which design
conditions are expected to recur.

2.
Cold Snap Preparedness
Many of the comments received
at the hearing questioned the value of a cold-snap preparedness analysis
for companies that are confident, at the outset of the heating season,
of their ability to meet firm sendout requirements throughout a design
winter.

Tr., Bay State, at 19-20; Tr., Commonwealth, at 25; Tr., Essex,

at 9; Tr., Fall River, at 11-14, Tr., Holyoke, at 106, Tr., Westfield,
at 50. While the Staff was not fully persuaded that cold-snap analysis
is unnecessary, it would be willing to examine this issue further in the
context of individual companies' forecast reviews.

Thus, the Staff

recommends that each company be required in its next forecast filing to
provide either an analysis of its cold-snap preparedness or an
explanation of why such an analysis is unnecessary to demonstrate that
the company will be able to meet its firm sendout obligations throughout
a protracted period of design or near-design weather.
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The Staff would like such explanations to discuss the company's
supply mix, inventory turnover practices, lead time for attaining

supplemental supplies, and historical experience of equipment
malfunctions, as well as the company's sendout experience in actual

historical cold periods. Companies able to demonstrate satisfactorily
through this explanation that their inventories and other supply
capabilities are such that cold snaps do not pose a threat to their
ability to meet firm sendout obligations may be excused from preparing
cold-snap analyses in the future, unless their supply mixes, inventory
turnover practices, equipment performance, or lead times for acquiring

supplies change.
3.
Forecast Split Year -- At present, forecasts filed with
the Siting Council must be made on the basis of a split year beginning
April 1 (at the start of the non-heating season) and running through the
following March 31. Numerous commenters criticized this approach.
Various commenters noted that their internal forecast years begin at a
different time (Tr., Colonial, at 23); that many pipeline gas contract
years and supplemental gas contract periods begin at or near the
beginning of the heating season (Tr., Colonial, at 25; Tr.,
Commonwealth, at 15); and that summer requirements for storage refill
are much more dependent on how much gas was actually sent out from
storage during the previous heating season than on how much is expected
to be sent out in the upcoming heating season (Tr., Boston Gas, at
141-142; Tr., Middleboro, at 6; Tr., Essex, at 93).
The Staff is persuaded by these arguments that the Siting Council's
split year should logically commence in November rather than in April.
Particularly because of the close relationship between summer storage
refill requirements and the preceding winter's sendout, the Staff agrees
that the non-heating season should be treated as part of the same year
containing that preceding winter. Thus, the Staff recommends that the
starting date of the Siting Council split year be changed to November 1.
This change would require each company, in preparing its 1986
forecast, to recalculate the actual sendout and number of degree days in
the five historical split years based on the new starting date. (Thus,
for example, the non-heating season of split year 1981-82 will now
consist of the months of April through October, 1982, instead of April
through October, 1981.) The companies would also have to take care that
weather data from all of the years averaged to produce their normal and
design years are placed on the same seasonal basis as their forecasted

sendout.

While recognizing that this realignment would cause some

inconvenience

for the companies in 1986, which is necessary to

accommodate their own interest in changing the split year, the Staff
believes that changing the starting date of the split year may produce a
clearer picture of how the companies plan their supply to meet their
requirements.

4.
Adjustments to Base and Heat Use Factors -Historically, the Staff has been interested in the ways in which the
companies adjust their sendout forecasts for the effects of variables
such as conservation (including investment in insulation and more
efficient appliances, and "behavioral" conservation), temperature
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sensitivity of base load, price of gas vis-a-vis prices of competing
fuels, income and other socia-economic features of their service
territories, and others.

At the hearings it became apparent that the companies have widely
divergent approaches to making such adjustments. Some companies "factor
in" certain variables when making their forecasts, qualitatively or even

quantitatively (Tr., Berkshire, at 24; Tr., Commonwealth, at 79-103);
some make judgmental adjustments (Tr., Fitchburg, at 30-31, 53; Tr.,
Commonwealth, at 79-103; Tr., Bay State, at 82). Some make few if any
explicit adjustments. Tr., Blackstone, at 9-10; Tr., Fall River, at
104, 107.
The Staff does not think the Siting Council should impose a method
for adjusting forecast sendout, and does not recommend doing so, but
would simply like to have a better understanding of how individual
companies make such adjustments and to what extent these adjustments
affect the companies' sendout forecasts. Thus, the Staff recommends
that the companies be required to make a narrative report of adjustments
to their base and heat use factors (or, if they use a different
methodology to generate their sendout forecasts, the variables for which
they adjust their sendout), of how they make such adjustments, and how
large an effect the adjustments have on the forecast results.
5.
Forecast Accuracy -- The Staff observed at the hearings
that the companies' forecasts vary considerably in their success at
predicting actual firm sendout. Some companies stated that their
forecasts have been consistently accurate to within one or two percent
of normalized actual firm sendout, taking into account the effects of
weather (Tr., Boston Gas, at 174; Tr., Middleboro, at 32-33). Some
merely felt that their forecast accuracy is reasonable or "acceptable"
(Tr., Essex, at 33; Tr., Fitchburg, at 29). Some felt that inaccuracies
of 15 to 20 percent were acceptable (Tr., Holyoke, at 128).
While ideally the Staff would like to see forecasts with a
negligible level of error, the Staff does not wish to overemphasize the
importance of forecast accuracy to the review and approval of the
companies' forecasts.
Obviously a certain degree of inaccuracy, or at
least uncertainty, is inherent in any long-range forecast.
At the same

time, however, the Staff believes that there are several reasons why
knowledge of past forecasts' performance can be important, both to the
companies and to the Siting Council.
The Staff stresses that it is not proposing that
should review past years' forecasts, in hindsight, on
close the actual firm sendout for those years came to
sendout. Nor is it proposing that the Siting Council

the Siting Council
the basis of how
the projected
impose any

particular standard of accuracy upon the companies' forecasts. The
Siting Council evaluates such forecasts on a forward-looking basis, in

terms of how appropriate, reviewable and reliable they are at the time
they are prepared. It does not make ex post facto judgements about
previously adjudicated forecasts based on how close they came to
predicting actual sendout, nor does it deny or condition approvals of
future forecasts merely because past forecasts may have been outside a
-5-
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certain range of accuracy. Emphatically, the Staff does not recommend
that the Siting Council change either of these policies.
Nevertheless, the Staff believes that a company's level of
confidence in its forecast, and the Staff's level of confidence in that
forecast, may properly be influenced to some extent by how well the
methodology used to prepare that forecast, and the data and assumptions
on which that forecast is based, have performed in the past. Thus,
reporting on the accuracy of past forecasts based on the same
methodology may help to document the reliability of a company's current
forecast.
The Staff also believes that comparing previous years' forecasted
and actual sendout can serve other useful functions. It can make the
companies aware of potential sources of inaccuracies in their forecasts.
If such inaccuracies arise from sources over which a company has no

control, such as weather, the company cannot be expected to be able to
eliminate them.
If, on the other hand, inaccuracies arise from sources
over which the company does have some control, such as customer number

projections, the company may be able significantly to improve its
forecasting.
In addition, being able to compare past years' forecasted and
actual sendout for the entire Massachusetts natural gas industry will
enable the Staff to develop a better understanding of how forecast
accuracy breaks down as forecasts are carried farther into the future.
Many commenters at the hearing noted that they have a high level of
confidence in their sendout projections for the first one, two, or even

three years of their five-year forecasts, but that their level of
confidence in the forecast drops off in its more remote years. Tr., Bay
State, at 127: Tr., Berkshire, at 27-28; Tr., Colonial, at 15: Tr.,
Commonwealth, at 71; Tr., Essex, at 38.

The Staff is aware that sendout in the later years of a forecast is
inherently harder to predict accurately than sendout in the earlier
years. However, the Staff would like to quantify this understanding.
By comparing actual normalized firm sendout in a given year with the
firm normal-year sendout predicted for that year in each of the five
forecast filings leading up to it, the Staff hopes to obtain a clear
picture of how firm normal-year sendout forecasts converge with actual
normalized firm sendout as they approach the year for which the
forecasts are made. This will enable it to make judgements about how
reliable long-range forecasts can reasonably be expected to be, and
about how appropriate the Siting Council's five-year forecast horizon
is.

For these reasons, the Staff recommends that the companies be
required to include an assessment of past years' forecast accuracy in

their documentation of their forecast methodology.
6.
Cost Studies of Supply Alternatives
As the Siting
Council and the companies are well aware, a number of dramatic changes
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have recently taken place (and indeed are still taking place) in the
1
American natural gas industry.
The effects of these changes on the
companies' demand and supply outlook were discussed extensively at the
hearings. Tr., Boston Gas, at 50-57; Tr., Colonial, at 63-66; Tr., Bay
State, at 8-9j Tr., Commonwealth, at 62-67; Tr., Essex, at 74j Tr., Fall
River, at 43-44; Tr., Fitchburg, at 55; Tr., Holyoke, at 117-119j Tr.,
Westfield, at 55-61. There was fairly wide agreement among the
commenters that the changes could result in a less supply-constrained
gas market in New England, giving the companies greater flexibility in
arranging their gas supplies.
Thus, the Staff believes it is now appropriate to begin focussing
on that portion of the Siting Council's mandate which requires it to
provide for an energy supply for the Commonwealth "at the lowest
possible cost." Mass. Gen. Laws c. 164, sec. 69H. Traditionally the
Siting Council has been more concerned with the availability and
reliability of gas supplies than with their cost. This was appropriate
in view of the limited gas supplies that have historically been
available in New England. In the coming more flexible market, however,
reliability, while still extremely important, need not be emphasized to
the exclusion of all other concerns.
The Siting Council recognizes, and will continue to recognize, when
appropriate, a trade-off between low cost and reliability. For example,
a highly reliable supply which is necessary to meet projected peak
requirements may be worth more than a supply that cannot be relied on at
peak periods. However, in the context of the Siting Council's mandate
to assure a least-cost supply it may be fair to examine the relative
cost of the various supply configurations a company could use to meet
its needs, especially since supplies of similar reliability may have
different costs.
Therefore, the Staff recommends that each company be required to
prepare a study comparing the costs of a reasonable range of supply
alternatives in conjunction with every forecast filing that indicates
that the addition of a long-term firm gas supply contract is
contemplated within the forecast period. Provision of these studies to
the Siting Council will enable it to ascertain what the different
companies' approaches to least-cost supply planning are, and assist it

1These changes include: deregulation of wellhead prices of several
categories of gas on January 1, 1985; relief from certain take-or-pay
obligations afforded gas purchasers under Federal Energy Regulatory
Commission ("FERC") Order 380; the emergence of a spot market for
natural gas; the attempt to create open access to pipeline
transportation -- as yet of uncertain success -- under FERC Order 436; a
precipitous drop in oil prices and concomitant downward pressure on gas
prices at the wellhead; and the prospect of large volumes of Canadian
gas soon becoming available in the Northeast.
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to develop a working definition of the statutory expression "lowest
possible cost," incorporating reliability considerations as well as
price considerations.

The Staff does not propose that the Siting Council prescribe a
particular methdo1ogy that companies must use in these cost studies. If
a company already performs such studies, the Staff does not propose that
that company conduct another one to meet this requirement; the Staff
recommends that the company's own study be available for review by the
Siting Council.
However, while the Staff recommends that the Siting Council hereby
notify the companies that it expects them to prepare such analyses as
part of their routine planning efforts when considering major new supply
options, the Staff does not recommend that the Siting Council require
the submission of such cost studies as part of each forecast or
forecast-supplement filing. Rather, they will be requested through
discovery in cases where the Staff believes the results of such studies
are needed to develop a complete review of a company's supply plan.
C.

Changes in Siting Council Procedures
1.

Discovery and Evidence

At the hearings, numerous commenters expressed frustration with the
Siting Council forecast review process, and especially with the
discovery phase of that process. Tr., Bay State, at 66-71; Tr., Boston
Gas, at 204-211; Tr., Colonial, at 87-98; Tr., Commonwealth, at 126-128;
Tr., Fall River, at 87-89; Tr., Middleboro, at 39-40; Tr., Holyoke, at
104-105; Tr., Westfield, at 44-47. They felt that often the process is
inordinately long and time-consuming, that the scope of discovery is
both too broad and too detailed, and that the Siting Council's forecast
decisions are issued too late to be of any use in the preparation of the
next year's forecast.

The Staff is sympathetic to these complaints, and shares the
companies' opinion that there is room for improvement in the forecast

-I

review process. Therefore, the Staff plans to implement new procedures
which will be designed to promote speed and efficiency in its review
process. These procedures may include increased use of informal
technical sessions to replace formal, written discovery in cases lacking
intervenors, and methods for making an evidentiary record in the absence

of either written discovery or a formal hearing.
The Staff's internal procedures, so long as they are consistent
with the Siting Council's regulations, are subject to change without
ru1emaking. Thus, the new procedures the Staff contemplates will be
non-binding and subject to change. However, the Staff has a strong
commitment to improving the efficiency of the review process. with the
companies' cooperation, it expects that process, as improved, to yield
decisions on the companies' 1986 forecast filings more quickly and
easily than in the past several years.

-8-
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2.
Filing Dates -- The Staff proposes the following filing
dates for 1986:
Bay State
Berkshire
Blackstone
Boston Gas
Colonial
Commonwealth Gas

9/1/86
10/1/86
11/1/86
9/1/86
10/1/86
9/1/86
10/1/86
10/1/86
10/1/86
10/1/86
11/1/86
11/1/86
11/1/86
10/1/86

Essex

Fall River
Fitchburg Gas
Holyoke
Middleboro
N. Attleboro
Wakefield
Westfield

This schedule is not significantly different from the schedule that
the companies' filings have followed in recent years. This schedule, if
adhered to, should permit at least a preliminary review of all forecasts
before the start of the heating season.
D.

Implementation

1.
Size Categories -- In the Staff's view, it is appropriate
for the Siting Council to treat companies of different sizes differently
in reviewing their forecast filings. Among the regulated companies
there is a tremendous variance in size -- from Boston Gas, with over

480,000 customers and an annual firm sendout of around 63 Bcf, down to
Blackstone, with 509 customers and a 1984 sendout of 45.55 MMcf. The
larger companies have comparatively greater sophistication in
forecasting and more resources to devote to it.

See Trer Boston Gas, at

15, 138; See Tr., Bay State, at 119-139. The smallest companies have
few resources, and do not appear to need sophisticated methods to be
able to insure that their customers' requirements will be met.

Tr.,

North Attleboro, at 7-12; Tr., Wakefield, at 16; Tr., Blackstone, at
7-10. Thus, it would be both fair and efficient to tie the level of the
detail and sophistication required in a forecast filing to the size of
the company making the filing.
I

Accordingly, the Staff recommends the establishment, for Siting
Council purposes, of three classes of companies.

"Large" companies

would be those whose annual sendout constitutes more than ten percent of
the total annual sendout in the Commonwealth; "medium-sized" companies

would be those that annually send out between one and ten percent of the
Commonwealth total; and "small" companies would be those that have an
annual sendout that is less than one percent of the Commonwealth total.
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Under this scheme of classification, companies would be assigned to
size categories as follows:

Boston Gas Co.
Commonwealth Gas Co.
Bay State Gas Co.

Medium

Small

Fall River Gas Co.
Berkshire Gas Co.
Colonial Gas Co.
Essex County Gas Co.
Fitchburg Gas &
Electric Light Co.
Holyoke Gas & Electric
Dept.
Westfield Gas &
Electric Dept.

Middleboro Gas Dept.
N. Attleboro Gas Co.
Wakefield Gas &
Electric Dept.
Blackstone Gas Co.

The Staff contemplates that the large companies' forecasts would be
reviewed in considerable detail, and that the Staff would work with
these companies aggressively to pursue enhancements to forecasting
techniques. Medium-sized companies would file much the same sort of
forecasts as the large companies would, but they would receive a level
of scrutiny -- and assistance -- appropriate to their size and
individual circumstances. The small companies would file an abbreviated
forecast. This approach to differentiating among classes of companies
should promote the goals of improved efficiency, effectiveness and
appropriateness of the review process.
2.
Administrative Bulletin 86-1: Tables and Instructions -The Staff contemplates that the substantive changes in forecast contents
discussed in Section II.B. above will be implemented through revisions
and additions to the set of Siting Council tables currently used in gas
company forecast filings. These tables, along with detailed
instructions for preparing Siting Council forecasts, are set forth in
Administrative Bulletin 86-1.
3.
Procedures -- As noted in Section II.C. above, the
procedural changes contemplated by the Staff would be implemented
internally, and would not be the subject of a rulemaking proceeding.
This would leave the Staff free to change a procedure that did not have
the desired result.
III. Findings and Conclusions
The Siting Council finds that all of the Staff recommendations
discussed above are likely to improve the efficiency and effectiveness
of reviews of forecast filings submitted to the Siting Council under
Mass. Gen. Laws c. 164, sec. 691. Accordingly, it hereby adopts those
recommendations in their entirety, as implemented in Administrative

Bulletin 86-1, which is attached hereto as Appendix I and herewith
approved.
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Specifically, the following recommendations are adopted:
1.

Large, medium-sized, and small classifications for

Massachusetts natural gas companies, as described at p. 8, supra, are
established.
-----

2.
In their next forecast filings, all large and medium-sized
companies are to include a detailed discussion of how and why they
selected the design weather criteria that they use, giving particular
attention to the frequency with which design conditions are expected to
recur.
3.
In their next forecast filings, all large and medium-sized
companies are to provide either an analysis of their cold-snap
preparedness or an explanation of why such an analysis is unnecessary_
Such explanations should discuss the companies' supply mix, inventory
turnover practices, experience of equipment malfunctions, lead time for
obtaining supplemental supplies, and sendout experience in actual
historical cold periods.
4.
In all future forecast filings, all companies will use a split
year commencing on November 1 to report historical and forecast sendout
data. Split-year data for the five historical years reported in the
forecasts must be recomputed to reflect the change from a split year
beginning April 1 to a split year beginning November 1, in accordance
with the detailed instructions provided in Administrative Bulletin 86-1.
5.
In all future forecast filings, all large and medium-sized
companies will make a narrative report of the variables for which they
make adjustments to their base and heat use factors (or, if they do not
use base and heat use factors to generate their forecast, the variables
for which they adjust forecast sendout). New Table G-6, to be found
along with instructions in Administrative Bulletin 86-1, is to be used
for this purpose.
6.
In all future forecast filings, all large and medium-sized
companies will report the accuracy of the five preceding forecasts,
using new Table FA and the accompanying instructions to be found in
Administrative Bulletin 86-1.
7.
The Staff is instructed to implement internal procedures
which, in its best judgement, will tend to improve the efficiency and
convenience of its forecast reviews.
So Ordered.

sus~n~~,L'--

Executive Director
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Unanimously Approved by the Energy Facilities Siting Council on May
Sharon M.
Pollard (Chairperson), Joellen D'Esti (for Secretary Joseph D. Alviani);
Sarah Wald (for Secretary Paula W. Gold); Stephen Roop (for Secretary
James S. Hoyte), Patricia Deese (Public Engineering Member), and Joseph
Joyce (Public Labor Member). Ineligible to vote: Elliot Roseman (Public
Oil Member), and Stephen Umans (Public Ele ricit Member).
29, 1986 by those members and designees present and voting:
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The Energy Facilities Siting Council (·Siting Council·)
hereby APPROVES subject to CONDITIONS the Third Supplement to
the Second Long-Range Forecast of natural gas requirements and
resources of the Berkshire Gas Company (·Berkshire· or ·the
Company·). This supplement covers Berkshire's projections
through the 1989-90 split-year.
The Siting Council encourages Berkshire to continue
improving the level of documentation in its methodology for
forecasting sendout requirements.

I.

INTRODUCTION
A. Procedural History

The Company filed the Third Supplement to its Second
Long-Range Forecast of natural gas requirements and resources
on August 2, 1984. A Notice of Adjudication of the Supplement
was issued and was published in accordance with the Hearing
Officer's instructions. The Hearing Officer granted the
intervention petition of Distrigas of Massachusetts Corporation
(·DOMAC·).
While consideration of the Supplement was pending, the
Siting Council Staff issued a Notice of Inquiry into an
Evaluation of Standards and Procedures for Reviewing Send out
Forecasts and Supply Plans of Massachusetts Natural Gas
Utilities (·the Notice of Inquiry·) in Siting Council Docket
No. 85-64. The purpose of this Notice of Inquiry was to
solicit comments from all of the Massachusetts natural gas
companies under the Siting Council's jurisdiction concerning
the Siting Council's review process of gas company forecasts
and how this process could be made more efficient and
effective, and the Siting council's decisions on those
forecasts more meaningful to those companies.
When the Siting Council Staff's inquiry in Docket No.
85-64 commenced, the review of Berkshire's 1984 Supplement was
still in progress. To promote efficiency in the review
process, the Hearing Officers in this proceeding and in Docket
No. 85-64 excused Berkshire from filing a 1985 forecast or
supplement, and instead ordered the Company to file a set Of
updated tables presenting one additional year of historical
data and forecast information (1989-90). ~ Procedural order,
Docket No. 85-64, October 22, 1985. Berkshire completed this
requirement by filing its updated tables on November 1, 1985,
fulfilling the 1985 filing obligations. These updated tables,

-111-

which include a one-year update of the Tables filed in 1984,
constitute part of Berkshire's current Supplement for purposes
of this review.
The Notice of Inquiry established specific suggestions for
changes in the standards and procedures to be followed by the
Siting Council in gas company forecast proceedings. After
requesting and receiving written comments on these suggestions,
the Siting Council Staff held 10 days of hearings on the Notice
of Inquiry in November, 1985. On November 14, 1985, Berkshire
appeared before the Siting Council Staff at the hearing to
answer questions regarding issues raised in the Notice of
Inquiry and the content of its pending Supplement. Berkshire's
responses are referred to in this Decision (as "Tr., 11/14/85,
at
").
As stated in the Procedural Order of October 22, 1985 in
Docket No. 85-64, the present Decision is made on the basis of
the Siting Council standards and procedures which prevailed at
the time the Supplement was filed. However, certain applicable
changes to those standards and procedures evolving from the
Notice of Inquiry are discussed in Section VII, infra, in
addition to suggestions and instructions for Berkshire's
implementation of those standards and procedures in its 1986
forecast filing.
The Siting Council Staff issued information requests on
November 18, 1985 to which the Company responded on November
25, 1985. Additional information and document requests were
issued on April 4, 1986. Berkshire filed its responses to
these requests on May 2, 1986.
B. Record
The record in this Decision consists of the Supplement
(including the updated tables filed November I, 1985); the
Company's responses to information requests filed November 25,
1985, and responses to information and document requests filed
on May 20, 1986; and the transcript of the November 14, 1985,
hearing on the Notice of Inquiry in Siting Council Docket No.
85-64.

II.

BACKGROUND

Berkshire is engaged in the distribution and sale of
natural gas in nineteen communities in Berkshire, Franklin, and
Hampshire Counties. The Company's 26,762 firm customers are

2
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distributed as follows: 15,204 residential with gas heating,
8,806 residential without gas heat, 2,666 commercial, and 86
industrial customers. Berkshire also has 41 customers with
interruptible gas service.
The Company receives pipeline supplies through stations
located in Pittsfield, North Adams, Stockbridge, and
Northampton. The Company's sole pipeline supplier is the
Tennessee Gas Pipeline Company ("Tennessee"). The Company has
auxiliary propane plants in Pittsfield, North Adams,
stockbridge, Greenfield, and Hatfield. Supplemental gas
supplies are also available during the heating season from
storage arrangements and displacement arrangements with Bay
State Gas Company ("Bay State") and Distrigas of Massachusetts
Corporation ("DOMAC").
Berkshire's service territories, which together exceed 500
square miles in western Massachusetts, are predominantly
residential, but also contain industrial, agricultural,
educational, and resort areas. Some areas of Berkshire's
service territories have recently experienced high unemployment
and stagnant economic conditions. Other areas have experienced
some economic improvement, resulting in decreased unemployment
with strong residential and commercial development.
Berkshire's total actual firm sendout in the 1984-85 split
year was 4,062 MMcf, which represents a decrease of 2.5 percent
from the total actual firm sendout of 4,165 MMcf in the 1983-84
split year. Normalized total firm sendout increased slightly,
from 4,179 MMcf in 1983-84 to 4,236 MMcf in 1984-85, an
increase of 1. 36 percent. (Response to Staff Information
Request SO-I.) Berkshire's normalized sendout data indicate
that normalized total firm sendout has been decreasing over the
past five years at an average annual rate of 2.15 percent, from
4,712 MMcf in split year 1980-81 to 4,236 MMcf in split year
1984-85. (See Supplement, Table G-5.)
Table 1 shows the forecast of send out by customer class
for the heating and non-heating seasons in split years 1985-86
and 1989-90. (See Supplement, Tables G-l through G-5; Updated
Tables G-l through G-5 dated November 1, 1985.)
Although the Company has shown a decline in normalized
total firm sendout over the past five years, the company
projects an increase in total normalized firm sendout from
4,322 MMCf in 1985-86 t.o 4,522 MMcf in 1989-90, representing an
average annual growth rate of 0.91 percent (See Table 1).
While the Company anticipates different growth rates in
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TABLE 1
For~cast

of Sendoui by Class

Normal Year

1989 - 90

1985 - 86

--------------------------------------------Healing
Percentage
Season
Se3;son
of Annual

Nonheating

Customer
Class

(MMc i)

(MMcf)

Firm Sendoui

0: )

I

i

--------------------------------------------Nonheallng
Healing
Percentage
Season
Season
of Annual
(MNe f)
(MNe f)
Firm Sendaui

m

Residentia.l

Healing

h.Q1
w,., (\
\;

1368.0

47.6

737.0

1463.0

48.6

Res id.nli al
NDnheating

126.0

91.0

5,0

116.0

83.0

4.4

Commercial

560.0

884.0

33,4

593.0

944.0

34.0

Indusl,ial

229.0

189.0

9.7

220.0

181. 0

8.9

25.0

160.0

4,3

25.0

160.0

4. 1

16.31. 0

2692.0

iOO. i)

1691. (;

2831. 0

100.0

Interruptible

650.0

300.0

65i), I)

300.0

Total Sendoui

2281. 0

2992.0

2341.0

3131. 0

Company Use and
UnaccDunted For

..

Total Firm
SendouL

Source:

FO!'2cast, Tables G-1 through 8-5;

Updated Tables 8-1 through G-5 dated November II 1985.
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terms of firm sendout for the various customer classes, it
expects the residentia1-with-gas-heating customers to remain
the largest service class, accounting for nearly 50 percent of
the Company's total annual firm sendout. The commercial class
follows, accounting for approximately 33 percent of the
Company's total annual firm sendout. Heating-season sendout in
the residential heating class is nearly double the sendout in
the non-heating season and the commercial class heating season
sendout is approximately 1.5 times as great as in the
non-heating season. The residential heating and commercial
classes together account for more than 80 percent of the
Company's total firm sendout.

III. PREVIOUS CONDITIONS
The Siting Council imposed four conditions in its last
decision on Berkshire's Second Supplement to its Second
Long-Range Forecast.
(In Re Berkshire, 10 DOMSC 127 at 145
(1984»:

1) That the Company shall, within 90 days, meet with the
Siting Council Staff to discuss Berkshire's peak day
sendout methodology and explain how the Company accounts
for potential sources of downward bias in these
projections.
2) That the Company shall, in its next Supplement,
provide the data which is the basis for its customer
usage projections, including the previous five years
actual base and heating factors for each class of
customer.
3) That the Company shall, in its next Supplement,
provide documentation to support the company's
jUdgements in its forecast of number of customers within
each class.
4) That the Company shall, in its next Supplement,
provide a description of its short term propane purchase
procedures, including the time that is needed to
contract for and deliver propane and the availability of
the transportation that is needed.

5
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In fulfillment of Condition One, Berkshire met with the
Siting Council Staff to discuss the Company's peak day send out
methodology on March 26, 1984. (Staff Memorandum dated March
30, 1984.) The outcome of this meeting is discussed infra,
Section IV. C.
In response to Condition Two, Berkshire has included in
its Supplement its calculations of past customer usage factors
on an annual basis from 1979 through 1984 as well as monthly
usage factors from 1976 through 1984 which are considered by
Berkshire in planning supply and forecasting sendout.
Additionally, the average number of customers and firm sendout
in the heating and non-heating seasons for each class of
service is available in Tables G-l through G-5. (See
Supplement.) The Siting Council finds that this condition has
been satisfied.
With respect to Condition Three, the Company included with
its filing a summary of anticipated 1984 marketing activity
substantiated by current Gas Availability Request (GAR) forms
initiated by customer inquiry. Berkshire maintains that this
summary and management judgement served as the basis for
forecasting the number of customers in each class for 1984-85
and other future years. The Siting Council finds that this
method of forecasting customer numbers is adequate for a
company of Berkshire's size and that Condition Three has been
satisfied.
Regarding Condition Four, the Company included with its
filing a brief description of its short-term propane purchase
procedures. The narrative describes the Company's purchasing
procedures in both the heating and non-heating seasons
including the minimum and maximum quantities available, the
time needed to contract for and deliver the propane, and the
means of transportation (rail or truck) used to deliver propane
to the Company's propane facilities. The Siting Council finds
that the Company's short term propane purchase procedures are
satisfactory, thus meeting Condition Four.

IV.

SENDOUT FORECAST

A. Normal Year
The Company defines a "normal year" as a year that is
neither warmer nor colder than average. (In Re Berkshire, 10
DOMSC 127 at 131 (1984).) To determine the average, Berkshire
calculated the average number of degree days in the heating and
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non-heating seasons over the period from April 1, 1965, to
March 31, 1985. The Company determined the average number of
degree days in the heating and non-heating seasons to be 5,613
and 1,849 respectively. Total normal split-year degree days
are 7,462. (Response to Staff Information Request SO-8, a-d;
Supplement, Table DD.)
The Company's forecasted sendout, highlighted in Table 1,
is determined by historic usage levels, the number of
customers, the number of degree days, and expectations of the
effect of conservation. Historic usage and the number of
customers are used to determine customer-usage factors. For
heating customers, the usage factors are separated into
base-use and heating-use factors, calculated independently.
The Company has not changed the formulas for calculating base
use and heating use factors since its previous filing. (See
Supplement, Attachment A.)

1) Customer Use Factors
a) Residential Heating Class
The forecast of base USe in the residential heating class
is dependent upon the average use per customer in July and
August during the most recent five-year historical period. The
base-use factor is then adjusted to account for the effect of
conservation on customer base use. Berkshire estimates
conservation will reduce base use by one percent per year
through the forecast period. Tr., 11/14/85, at 60. The
base-use factor, after being adjusted for conservation, is
mUltiplied by the average number of customers in this class,
and then multiplied by 5 (months), 7 (months), or 12 (months)
to find the total base use for a heating season, non-heating
season, or total split year, respectively.

I

Berkshire's forecast of heating USe in the residential
heating class is dependent upon historical residential
temperature-sensitive use as recorded in Company billing data,
which is adjusted for unaccounted for gas and company use.
Heating Use per customer per degree day is calculated on a
class-wide basis by SUbtracting the base use per customer from
the total sales per customer and dividing the result by the
number of degree days. The heating-use factor is then adjusted
to account for the effect of conservation on customer heating
use. The Company estimates conservation will reduce heating
use per degree day by 1 percent per year through the forecast
period. Tr., 11/14/85, at 61. Temperature-sensitive use is
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projected by multiplying use per degree day by the number of
degree days in a normal season or year by the average number of
customers.
The Company anticipates that conservation will continue
during the forecast period due to greater customer awareness
and the potential cost savings associated with conservation,
although the Company believes that the relative leveling of
energy costs will have the effect of decreasing the emphasis on
conservation. The Company has promoted conservation through
the sale of "conservationist" appliances and accessories, and
through the distribution of instructions in conservation
practices.
(See Supplement, at 4.)
Normalized sendout in the residential-with-gas-heating
class has been increasing in the heating season at an average
annual growth rate of approximately 1.5 percent and decreasing
in the non-heating season by 0.2 percent annually. Berkshire
projects sendout in the five-year forecast period will increase
at an average annual growth rate of approximately 1.3 percent
in both the non-heating and heating seasons. Although the
average number of customers has been increasing over the past
five years and the increase is projected to continue, base use
and heating use factors are projected to continue declining.
The heating use and base use factors have been declining at
average annual rates of approximately 1.5 percent and 1.6
percent, respectively. The Company projects that these
customer use factors will continue to decline, but at the more
modest rates of 0.6 percent and 0.7 percent for the heating use
and base use factors, respectively. (See Supplement, Table
G-l; Updated Table G-l dated November 1, 1985.)

b) Residential Non-Heating Class

-j

The average use per customer in the residential
non-heating class is dependent upon the annual average use
during the most recent five-year historical period. Data used
in calculating average use are taken directly from the
Company's billing records after being adjusted for Company use
and unaccounted for gas. Berkshire estimates conservation will
decrease average Use per customer in the residential
non-heating class by 1 percent per year through the forecast
period. (Tr., 11/14/85, at 61.)
Actual sendout in the residential-without-gas-heating
class has been declining over the past five years, due in part
to a declining average number of customers. Average annual
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rates of decline in sendout are approximately 2.6 percent and
7.8 percent for the non-heating and heating seasons,
respectively. Berkshire projects that this decline in
normalized sendout will continue through the five-year forecast
period as average split year use per customer factors decline
at an average annual rate of 0.7 percent. Projected declines
in customers and average annual use factors explain the
projected decrease in sendout for the non-heating and heating
seasons at average annual rates of 1.6 and 1.8 percent,
respectively.
The Siting Council noted a change in the Company's
forecast of sendout in the residential non-heating class. (See
Supplement, Table G-2.) Historically, the Company has reported
this sendout to be greater in the heating than in the
non-heating season. However, due to a change in data recording
practices, Berkshire forecasts a reversal here. The Company
has indicated that over the past five years, a number of
non-heating customers have converted from oil to gas for
heating purposes, even though this trend was not picked up in
the historical data because both heating and non-heating
customers were on the same tariff in the past. The Company
plans to continue its efforts of the previous two years in
reclassifying these customers for forecasting purposes.
(Response to Staff Information Request SO-3.)

c) Commercial Class

-~

The commercial class consists of both heating and
non-heating customers. Although the forecast of
commercial-class send out is reported as a single class, the
Company forecasts a portion of the commercial class (heating
customers) usage by breaking out heating and non-heating USe
and another portion (non-heating customers) based on a
use-per-customer basis. (Response to Staff Information Request
SO-7.) In forecasting sendout for commercial heating
customers, Berkshire uses the same methodology used for
residential heating customers. Base-use and heating-use
factors are calculated from company billing data oVer the most
recent five-year historical period which are adjusted for
unaccounted for gas and Company use.
The sendout forecast for commercial non-heating customers
is developed through the same methodology as that used for
residential non-heating customers. Average use per customer is
dependent upon annual average use over the most recent
five-year historical period as recorded in the Company's
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billing data. The commercial heating and non-heating customer
sendout forecasts are combined to produce a sendout forecast
for the commercial class as a whole. As in the residential
classes, Berkshire believes conservation will reduce sendout
requirements by 1 percent per year in the commercial class
through the forecast period. Tr., 11/14/85, at 61.
Normalized firm send out in the commercial class over the
five-year historical period at an average annual growth rate of
approximately 0.5 percent during the non-heating season and
increasing at approximately 1.0 percent during the heating
season. See Supplement, Table G-3(A); Updated Table G-3(A)
dated November 1, 1985; Response to Staff Information Request
SO-I. Berkshire projects an increase in average annual growth
rates of approximately 1.2 percent and 1.3 percent for the
non-heating and heating seasons, respectively. However, the
data supplied by the Company indicate evidence of a past level
in send out during the heating season above what the Company
expects will occur in the future. Berkshire's normalized
send out for the commercial class in the 1984-85 heating season
(965 MMcf) is greater than their most recent projection of
normalized sendout during the heating season for 1989-90 (944
MMcf). The Siting Council notes the more rapid than expected
amount of growth in sendout, and requests that Berkshire
reexamine its past and present projections for this class to
determine potential sources of influence on the projections

d) Industrial Class
The Company forecasts sendout in the industrial class
strictly on a use-per-customer basis. (Response to Staff
Information Request SO-7.) Berkshire uses the same methodology
for calculating average use for the industrial customers as it
uses in that portion of the commercial class where sendout is
forecast based on average use.

-j

The company adjusts sendout in the industrial class for
the effect of conservation. The magnitUde of this adjustment
is derived from information obtained through Company contacts
with individual industrial customers. Tr., 11/14/85, at 62.
Historically, normalized firm industrial sendout has been
decreasing at average annual growth rates of approximatelY 14.4
percent and 6.8 percent for the non-heating and heating
seasons, respectively. See Supplement, Table G-3(B); Updated
Table G-3(B) dated November 1, 1985; Response to Staff
Information Request SO-I. This decline is expected to continue
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at more modest annual rates of approximately 0.8 percent and
0.9 percent. A decline in customer use factors is forecast, as
the number of customers is projected to remain constant while
sendout decreases in the non-heating and heating seasons. The
Company believes the decrease in sendout requirements will be
due to decreased industrial activity within the service
territory as well as increased use of conservation methods.

2) Customer Projections
a) Residential Heating Class
During the five-year forecast period, the Company projects
that the number of customers in the residential heating class
will increase primarily due to conversions from oil heat to gas
heat, and secondarily from the non-heating class to the heating
class. Berkshire reported the average number of customers in
1984-85 to be 15,204, an increase of 289 customers from the
preceding year. Of these customer additions, 260 customers
were added as new services. (Response to Staff Information
Request SO-5-c.)
From 1986 through 1989, Berkshire expects residential
customers with gas heat will show a net increase of
approximately 425 annually, with a net increase of 400 in the
year 1989-90. This represents an average annual growth rate of
approximately 2.0 percent.
The Company reported a loss of 10 residential
heating-class customers in 1984-85 due to conversion from gas
to oil. (Response to Staff Information Request SO-5-c.)

b) Residential Non-Heating Class
Berkshire expects an average annual decrease of 0.9
percent in the number of residential non-heating customers,
primarily due to the conversion from the non-heating class to
the heating class. While the Company experienced a net loss Of
245 customers or 2.6 percent from this class in 1984-85,
historically, customer numbers in the residential non-heating
class have been declining at an average annual rate of
approximatelY 0.9 percent. (Response to Staff Information
Request SO-5-d.) Berkshire projects this trend to continue,
with a decrease in the average number of customers by 100 per
year for the remainder of the forecast period, from 8,706 in
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1985-86 to 8,306 in 1989-90.

c) Commercial Class
Berkshire projects the number of commercial class
customers to increase during the forecast period, from 2,666 in
1984-85 to 3,100 in 1989-90, representing a 3.1 percent average
annual growth rate. The Company notes that the total addition
of customers will be partially offset by those existing
customers going out of business. Net additions to the
commercial class are expected to be 80 customers per year for
the years 1985 through 1989, and 91 customers in the year
1989-90. The addition of commercial customers is believed to
be in response to improved economic conditions. Improvements
to the existing distribution system, as well as unused
commercial capacity, will allow the Company to meet expected
commercial additions. In Re Berkshire, 10 DOMSC 127 at 136
(1984).

d) Industrial Class
The Company forecasts the number of firm industrial class
customers to remain constant through the five-year forecast, at
85 customers. At the time the current Supplement was prepared,
Berkshire had expected five industrial customers to discontinue
gas service. Since that time, four of those five customers in
addition to several other industrial customers, have
discontinued service. The Company believes that changing oil
prices may cause certain industrial customers to convert from
gas to oil in the future.
(Response to Staff Information
Request SO-6.) However, since Berkshire relies on customer
surveys to obtain information concerning the industrial class,
the Siting Council feels that the Company is aware of both
subtractions from and additions to industrial class sendout.

3) Analysis
In general, the Siting Council is pleased with the
methodology which Berkshire employs in forecasting sendout for
a normal year. The Company uSes historical weather data over
the most recent 20 years to determine the average, or normal
year, and customer usage levels over the most recent five years
to develop customer use factors. These historical weather data
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allow the Company to develop the normal year based on a sample
which is representative of recent climatic conditions in the
service territory. The historical data on customer base and
heating use factors are used to project future requirements.
Customer use factors implicitly reflect recent developments in
new appliance efficiency ratings and Use patterns in response
to price changes. Adjustment of use factors for conservation
practices also helps to account for changes in consumption
brought about through improved appliance efficiencies. The
Siting Council feels that Berkshire's forecast methodology
allows projections to reflect changing customer usage patterns
across and within classes during the coming period of system
growth.
The Siting Council Staff, however, is concerned with the
level of documentation the Company has provided with respect to
its customer use factors and with the manner in which the
Company completes the required tables in its filing. In its
last decision the Siting Council ordered Berkshire to provide
documentation on customer usage projections and for the
forecast of the number of customers. In the current filing,
Berkshire provided formulas used in calculating customer USe
factors and documentation for the forecast of the number of
customers. However, there was no documentation regarding the
Company's basis for using a one percent conservation adjustment
in all of the customer classes. Such documentation should
accompany each of the Company's future forecast filings.
The Siting Council ORDERS the Company to expand and
improve the level of documentation in its future forecast
filings by including formulas used in calculating customer use
factors, and customer number projections, as well as expanded
descriptions of how the Company adjusted the forecasts of
sendout in each class to reflect the effect of conservation and
other important influences. (See Section VII and VIII.)

B. Design Year

1) Description
Berkshire defines a design year as the coldest year during
a 20-year historical period for which the company must plan to
meet firm customer requirements. In Re Berkshire, 10 DOMSC 127
at 136 (1984). The design year for which the Company planS is
based upon 8,140 degree days (1,973 degree days during the
non-heating season and 6,167 degree days during the heating
season), the coldest split-year actually experienced between
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April 1961 and March 1981.

2) Methodology
To forecast sendout in a design year, the Company uses the
same approach as for a normal year. Berkshire uses the same
number of customers in each service class and the same base use
factors, but employs higher heating-use factors to reflect the
Company's observation that higher gas consumption per degree
day occurs during the coldest weather. (Response to Staff
Information Request SO-9.) Heating-use factors are based on
the previous average of January use per degree day.

3) Analysis
The Siting Council finds Berkshire's design year sendout
forecast methodology to be acceptable. Berkshire accounts for
greater temperature-sensitive send out in the heating and
non-heating season of the design year by adjusting those
customer heating use factors. However, the Siting Council
requires that the Company increase the the level of
documentation in its design year sendout forecast. As part of
the previously stated Condition, the Siting Council ORDERS the
Company to include in its forecast filing those January
customer heating-use factors which it uses to forecast design
year sendout. (See Section VIII,)

C. Peak Day
1) Descr iption

-i

Berkshire defines a peak day as the coldest day which is
likely to occur during the forecast period. The company useS a
74-degree-day standard when planning for a peak day, which is
colder than the average temperature of the coldest day during
each of the past 30 years by one standard deviation. In Re
Berkshire, 10 DOMSC 127 at 136 (1984).
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2) Methodology
Berkshire projects peak day send out using historical
sendout recorded on the peak days in each of the previous five
years, divided by the corresponding average number of degree
days on that peak day. The Company then factors in its
projected aggregate net load growth to the historical peak day
usage derived above.

3) Analysis
In its previous Decision, the Siting Council expressed
concern with the Company's peak day sendout methodology. In Re
Berkshire, 10 DOMSC 127 at 137 (1984). The Siting Council was
concerned that because the peak day usage factor was not
disaggregated into base use and heating use components, future
peak day requirements would be underestimated. Also, the
Siting Council was concerned that Berkshire's projection of net
load growth would not adequately reflect the fact that
temperature-sensitive residential and commercial load would
replace lost industrial and non-heating residential load, and
also could cause future peak day requirements to be
underestimated. The Siting Council also expressed concern over
the adjustment for conservation, i.e., adjusting peak day use
factors after load growth is added. The Siting Council felt
that lack of adequate documentation hindered its ability to
review the forecast for reliability, and thus ordered the
Company to meet with the Siting Council Staff to discuss their
peak day sendout methodology. (See Section III.)
Upon meeting with the Siting Council Staff, the Company
stated that for supply planning purposes a different forecast
is used to estimate peak-day sendout, based on sendout data.
After comparing calculations based on sendout data with those
based on billing data, the Siting Council staff concluded that
• ••. uncertainties in these estimates are not crucial
because of Berkshire's evident excess capacity." (EFSC
Staff Memorandum, dated March 30, 1984).

Given Berkshire's current supply situation relative to its
peak-day requirements, the Siting Council is satisfied that
Berkshire's peak day sendout methodology is acceptable but
ORDERS the Company to increase its level of documentation of
the peak day sendout forecast methodology in future filings.
(~ Section VII.)
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In making this determination, the Siting Council
acknowledges that Berkshire currently has access to sufficient
supply sources to adequately meet peak day sendout
requirements. However, should this situation change in the
future when the Company has fewer reSOurces available to it,
the present methodology used to forecast peak day sendout may
not be appropriate or reliable. In that situation, the Siting
Council may require the Company to use a more detailed,
disaggregated and reliable forecasting methodology.
D. Summary
The Siting Council finds that the approach used by
Berkshire to forecast sendout requirements is an appropriate
forecasting methodology for a gas utility of Berkshire's size
and resources. By including the necessary information in
compliance with the previous decision's conditions, Berkshire
filed a Forecast Supplement which the Siting Council finds
reviewable. However, had this information not been provided,
the Supplement would have required extensive discovery and
document requests. To maintain this level of documentation and
to insure that Berkshire continues to add to it, the Siting
Council ORDERS Berkshire to provide fUll documentation
regarding its sendout forecast for normal and design years as
well as peak day. (See Section VII.) Moreover, Berkshire has
indicated that it is monitoring the impacts of energy
conservation and changing gas and oil prices on its customers'
consumption patterns, which, if documented, would serve to
instill confidence in the reliability of the projections.

V.

RESOURCES
A. Pipeline Gas

The Siting Council supports Berkshire's apparent move
toward lower cost pipeline gas and away from more expensive
supplementals. Since the previous forecast filing, Tennessee
has filed an application with the Federal Energy Regulatory
Commission ("FERC") to increase Berkshire's CD-6 allotment from
an annual volumetric limitation ("AVL") of 5256.65 MMcf and
maximum daily quantity ("MDQ") of 19.95 MMcf, to an AVL of
5,633.97 MMcf with an MDQ of 24.83 MMcf. (Tennessee GaS
Pipeline Company, FERC Docket No. CP84-441-000.) The Company
does not anticipate any curtailment from Tennessee within the
forecast period.
Due to a delay in the "AVL" project, which involves
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1

distribution customers on all portions of Tennessee's System,
Tennessee and certain customers, including Berkshire, entered
into a Settlement Agreement regarding firm transportation of
storage gas. FERC approved the Settlement Agreement insofar as
Tennessee was granted authority to transport Penn-York storage
gas to Berkshire up to 1.273 MMcf per day on a firm basis.
Previously, transportation by Tennessee of the 1.273 MMcf had
been authorized only on an interruptible basis. (An additional
2.258 MMcf already was authorized on a firm basis.)
Berkshire is a party to a precedent agreement for Canadian
Gas as part of Phase 2 of the Boundary Gas Project
("Boundary"). It has become evident since the time of the
Company's filing in 1984 that Phase 2 Boundary volumes will not
be available by the originally estimated 1986 in-service date.
As a result, Tennessee has filed an application with FERC for
authorization to provide interim sales of natural gas to
Boundary customers until the facilities necessary to import gas
from Canada are constructed. Tennessee would sell gas to those
customers, including Berkshire, under the CD-5 and CD-6 rate
schedules. This project, known as Interim Natural Gas Service
or "INGS", is pending FERC approval. (FERC Docket No.
CP86-251.) As proposed, Berkshire would receive 1.050 MMcf per
day under the INGS project. The Siting Council requests that
Berkshire, in its next filing and until the Boundary project is
in service provide an updated and detailed report on the status
of the AVL, INGS and Phase 2 Boundary Gas projects. The
Company's assumptions regarding these gas supplies should be
clearly stated on Table G-22.

B. Liquefied Natural Gas
The Company purchases liquefied natural gas ("LNG") from
DOMAC, with an AVL of 290 MMcf and firm MDQ of 1.3 MMcf. Since
DOMAC's LNG storage facilities are within Boston Gas Company's
("Boston Gas") service territory, Berkshire has a displacement
contract with that company. At the request of Berkshire's gas
dispatcher, DOMAC releases LNG to Boston Gas, which vaporizes
the volumes and injects them into its system. In return,
Berkshire's gas dispatcher orders the same volumes from
Tennessee, which then charges Berkshire for transportation by
displacement and charges Boston Gas for the volumes
transported. Berkshire can order displacement volumes on a
daily basis and receive them at various stations within each
division of the Company's service territory.
The Siting Council notes the Company did not discuss
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Distrigas' federal-government application or the impact of FERC
Order No. 380 on DOMAC's ability to supply LNG to Berkshire.
(Distrigas, ERA Docket No. 82-13-NG; Distrigas of Massachusetts
Corporation, FERC Docket No. CP77-217.) Because the status of
supplies from DOMAC is uncertain at the present time, the
Siting Council ORDERS Berkshire to provide a detailed update on
the status of the DOMAC supply source and, if necessary, to
specify its contingency plan for meeting sendout requirements
in a normal and design year and on a peak day if DOMAC LNG
supplies are not available as expected. (See Section VIII.)
The Company's report on the status of DOMAC LNG shall indicate
whether such a contingency plan is necessary.
Berkshire also has a contract with Bay State Gas Company
("Bay State") for an annual 200,000 MMBtu (205 MMcf) of LNG of
which 150,000 MMBtu (153 MMcf) are take-or-pay quantities. (See
10 DOMSC 127 at 138 (1984). Berkshire is entitled to 200 MMcf
of storage and 4 MMcf/day transportation by truck. This
contract is due to expire on March 31, 1988.
The Company has indicated that at this time, it has not
made any plans to renew the contract with Bay State. However,
Bay State has indicated to Berkshire a desire to provide
service beyond 1988. Alternatives to Bay State service which
the Company is considering include expansion of the existing
Tennessee AVL, Boundary, or DOMAC volumes. (Response to Staff
Information Request R-l.)

C. Propane
Berkshire has a contract with the Warren Petroleum Company
for 800,000 gallons (73.5 MMcf) of liquid propane, with an
option for an additional 820,000 gallons (75.3 MMcf) per year.
This contract is renewed on an annual basis.
The Company also purchased propane from the Commonwealth
Petroleum Company ("Commonwealth") until that contract expired
on March 31, 1985. At this time Berkshire has no contract with
Commonwealth to purchase propane. (Response to Staff
Information Request R-2.)
Berkshire has five liquid propane-air facilities in
various locations within its service territory. Total storage
capacity for all facilities combined is 65.5 MMcf with a total
vaporization capacity of 13.7 MMcf per day.
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VI.

COMPARISON OF RESOURCES AND REQUIREMENTS

A. Background
In past reviews of companies supply plans, the Siting
Council has focused primarily on a gas company's ability to
meet the requirements of its firm customers during peak day,
normal, and design weather conditions. With few exceptions,
the Siting Council has not compared the costs of gas supply
alternatives.
The Siting Council recognizes that a company's supply
planning process is continuous, and that tradeoffs may exist
between the reliability, cost, and environmental impacts of
different supply sources. Further, the Siting Council
recognizes that a company's supply decisions are based on the
information available and supply situation existing at the time
the company's management makes the decisions. Thus, each
company's supply plan will be different, and the Siting Council
will attempt to recognize the unique factors affecting the
particular company under review. In the future, the Siting
Council will attempt to review each company's basis for
selecting a supply alternative or the company's decision-making
process for selecting that supply to ensure that the company's
decisions are based on projections founded on accurate
historical information and sound projection methods.
In reviewing Berkshire's current Forecast Supplement, the
Siting Council has examined, as before, the adequacy of
Berkshire's supplies to meet firm requirements under normal and
design weather conditions, and peak day and cold snap
conditions. The Siting Council in general is satisfied that
Berkshire has sufficient supplies under these conditions. The
record in the instant proceeding is insufficient to enable the
Siting Council to judge whether the Company's plan ensures an
adequate supply at the lowest possible cost. To address this
lack of information in future filings, the Siting Council will
require the Company to perform cost studies. (See Section VII,
supra.)
--

B. Normal Year
In a normal year, Berkshire must have adequate supplies to
meet several types of requirements. Most importantly,
Berkshire must meet the requirements of its firm customers.
Second, Berkshire must insure that its underground storage
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facilities are filled prior to the start of the heating
season. To the extent possible, Berkshire also supplies gas to
its interruptible customers. Tables 2 and 3 present
Berkshire's projections of these requirements and the resources
it has available to meet these requirements for the non-heating
and heating seasons throughout the forecast period.
1) Non-heating Season

~

]
.•...

In the non-heating season, as shown on Table 2, Berkshire
plans to meet its firm requirements, refill underground
storage, and make sales to interruptible customers by using
CD-6 pipeline supplies from Tennessee, Boundary supplies
beginning in 1987-88, a small amount of LNG from DOMAC, and a
smaller amount of propane.
Storage refill should not constitute a problem to
Berkshire, due to the proposed increase in both its AVL and MDQ
of Tennessee CD-6 gas and because Berkshire is currently not
utilizing its entire allotment from Tennessee. (Response to
Staff Information Request R-3.)
The Siting Council concludes that Berkshire has sufficient
supplies on a seasonal basis to meet its requirements in a
normal non-heating season.
2) Heating Season
In regard to the supply plan for normal heating seasons
throughout the forecast period as presented in Table 3, there
have been several changes as mentioned above. The first is the
proposed increase in Tennessee CD-6 allotments and another is
the increase in firm transportation from Penn-York storage.
Tennessee CD-6 gas provides the majority of the Company's
supply in both the heating and non-heating seasons. Increasing
volumes of pipeline gas will serve to decrease reliance on
supplementals during the heating season. This will increase
system reliability while possibly lowering system costs.

-4

Berkshire plans to meet its normal heating season firm
requirements and the small level of heating-season sales to
interruptible customers with its underground storage return
gas, stored propane, and LNG through displacement from Bay
State. Berkshire also plans to take less than the available
quantity of CD-6 pipeline gas from Tennessee but also plans to
USe 158 MMcf from Boundary Interim Service in 1986-87.
Berkshire apparently has improved the reliability of its
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TABLE 2
Comparison of Resources and Requirements
IMNer)

Ilor".l Year
Requirements

Normal Firm
Sendcut

I

- 86

1986

Season

- 87

1987

- 88

1988

- 89

1989 - 90

1631

1649

1665

1682

1691

650

650

651)

650

650

0

0

0

0

0

300
65
0

300
65
0

300
65
0

300
65
0

300
65
0

2646

2664

2680

2697

2706

TSP CD-6

2472

2490

2281

2298

23i)8

Boundary*

0

0

225

0-o;.;:::J

225

DOnAe LNG

109

109

109

109

109

65

65

0"

'r

65

65

2646

2664

2680

2697

2707

Interrupt.ibles

~

1985

- Nonhealing

Fuel
F:eimbufE2ment

Stor age Re fill
- Underground

- Propane

- LNS

Purchase

TOlal

Resources

Firm Propane

Purchases
Total

* Boundary

Interim ServicE! proposed t.o be provided by TennesseE Gas Pipeline,

Source: Supolement, Table G-22Nj
Updat.ed Table fj-22N dated November i, 1985.
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Comparison of Resources and Requirements
iMMcfl

Normal Year - Heating Season
Requirements
Normal Firm
Sendolll

1985 - 86

1986 - 87

19B7 - 88

1988 - 89

1989 - 90

2691

2727

2760

2795

2831

300

300

.300

300

300

8

8

8

8

8

2999

3035

3068

3lO3

3139

2552

2430

2463

"'1:''"'
'::..1;)0;

25bl

150
100

150
100

150

150

100

100

225
100

0

158

158

158

15B

Other Firm LNG

146

146

146

90

90

Slored Propane

5

"

<

5

5

5

2953

2989

3022

3057

3139

Interruptible::
Fuel
Reimbursement

Tol.l

Resources
TS? CO-6

TGP Storage Return
- Firm

- Best

Ef forts

Bouildary*

Total

* Boundary

interim Service proposed to be provided by Tennessee Gas Pipeline.

Source: Supplement! Table G-22N;
Updated Table G-22N I dated November 1, 1985.
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supplies through the upgrade of Penn-York storage gas
transportation, and the increase in Tennessee CD-6 gas
quantities, while reducing dependence on supplementals. The
Siting Council is concerned, however, about the Company's
comparison of resources and requirements for the years 1985-86
through 1988-89. The Company's Tables are not in balance in
terms of firm sendout and supply and reflect a supply
deficiency of 46 MMcf in each of these years despite the
projected sales to interruptible customers. The Company stated
that it had no explanation for the discrepancy but would
countinue to seek an answer. Still, Berkshire told the Siting
Council that a combination of additional Tennessee CD-6 gas and
storage gas would be anticipated to be used to meet system
requirements in these years. (Response to Staff Information
Request RR-l a and c.) These additional volumes help to assure
the Siting Council that the Company actually has sufficient
resources available to meet forecasted requirements. However,
the Siting Council ORDERS Berkshire in its next filing to
resolve this discrepancy in its Tables. (See Section VIII.)

C. Design Year
During a design year, Berkshire must have sufficient gas
supplies to meet the sendout requirements of its
temperature-sensitive-use customers above normal-year
requirements. Tables 4 and 5 present Berkshire's requirements
and available resources during design year non-heating and
heating seasons.
1) Non-heating Season
In a design non-heating season, Berkshire expects that its
requirements will be greater than those in a normal non-heating
season due to the requirements of firm customers. Berkshire
anticipates that sendout to interruptible customers under
design conditions will not exceed that under normal
conditions. Berkshire has CD-6 pipeline supplies, and stored
supplemental supplies available beyond its normal year
resources to meet any unanticipated sendout requirements in a
design non-heating season. If required, Berkshire can reduce
its interruptible sales to meet firm or storage refill
requ i rements.
2) Heating Season
The adequacy of supply in a design-heating season depends
on daily sendout developments throughout the heating season.
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TA8LE 4
Comparison of Resources and Requirements
01Mcf )

Design Year

Requirements
Design Firm
Sendoll!

-

86

1986

Season

- 87

1987

- 88

1988

- 89

1989

- 90

1719

1738

1756

1774

1736

650

650

650

650

650

300

300
65

300
65

350

65

65

350
65

2734

2753

2771

2839

2801

TGP CD-b

2560

2579

2372

2440

2402

BDundaryt

0

0

225

225

225

i09

109

109

109

109

65

65

65

65

65

2734

2753

2771

2339

2801

InterrupUbles

~

1985

- Nonhealing

Slorage Rei i 11

- Underground

- Propane

To!al
Resources

DO~AC

LNG

Firm Propa.ne
PU!'Cha.S25

Tolal

fBoundary Interim Service proposed to be prDvided by Tennessee Gas Pipeline.

Source:

Supplement~

Table G-22D;

Updated Table 6-22D dated November i, 1985.
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TA8LE 5
Comparison of Resources and Requirements
iMMeI)

Deslgn Year - Healing Season
Requirements

1985

- 86

1986 - 87

1987 - 88

1988 - 89

1989 - 90

DesiQrl Firm
... b·)V

')",,, ...

2870

2908

2946

30.36

Interruptibles

.300

300

300

300

300

Fuel
Reimburs2ment

10

10

10

10

1')

3140

3180

3218

3256

3346

2605

2541

2579

2605

.. 0 ...'

200
100

200

200
100

250
100

.:,J'}

tc'v

Bcu:Joar'y*

0

158

158

158

158

DONAL LNG

""'

0

0

18

0

LNG

146

146

146

90

90

Stored Propane

1<

'."

35

,<
.j,J

35

35

3140

31BO

3218

,J'::'.,;!J

"1'\1::'

3346

Send out

1

Total

Resources
T8P [;D-6
0'
iGP ",tora.ge
Rebrn
- Fir i;l
- Best Efforts

Other Fir.

Tot,l

*8oundary Interim Service proposed to be provided by Tennessee Gas Pipeline.

Source: Supplement, Table G-22D;
Updated Table 8-22[1 1 daled November i) 1985.
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It is possible that the total available quantity of storage
return gas may not be accessible to the Company due to the fact
that volumes of storage gas not taken in the early part of the
heating season cannot be transported to the Company's service
territory due to daily transportation limits in the rest of the
heating season. Similarly, the use of supplementals is
dictated largely by the weather and the daily dispatch pattern
throughout the heating season. Indeed, a review of the supply
plan for a design heating season must go hand-in-hand with an
analysis of the cold snap plan, discussed infra.
Berkshire plans to use those additional Tennessee CD-6
supplies available beyond normal year requirements to help meet
requirements in a design heating season. The Company also has
supplies available from storage, LNG from DOMAC, stored
propane, and other firm LNG sources. Berkshire is also
entitled to quantities of LNG above the normal take to help
meet design requirements. In Re Berkshire, 10 DOMSC 127 at 140
(1984).
Table 5 indicates that Berkshire has sufficient supplies
to meet requirements in a design-year heating season. In the
event that the Company does not receive full storage return gas
volumes or LNG volumes, the Company can reduce its anticipated
sales to interruptible customers to meet firm customer
requirements.

D. Peak Day
Berkshire must have adequate sendout capacity to meet the
requirements of its firm customers on a peak day. While total
supply available for normal and design year requirements is a
function of the aggregate volumes of gas available over some
contract period, peak day send out is a sum of the maximum rate
of firm gas deliveries that a company is capable of taking and
dispatching in a single day, and the maximum rate of
dispatching from stored supplementa1s.
Table 6 summarizes Berkshire's peak day resources and
requirements over the forecast period. The peak day which the
Company plans for reflects the energy requirements on a
74-degree-day basis, as discussed in Section IV. C.
Berkshire's system has supply available to meet
requirements on a peak day in excess of 20 percent over the
system's firm needs. The majority of Berkshire's system
requirements on a peak day would be met with Tennessee CD-6
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TABLE 6
Comparison Df ResourcEs and Requirements

Peak Day
Requirements
Forecasted
Sendoui

1985 - 86

1986 - 87

1987 - 88

1988 - 89

1989 - 90

3b.7

37.1

37,4

")f. 7,

38

TGP
- CH
- Storage

24.8
3.7

24.8

24.8
3.7

24.8

3.7

3.7

24.8
3.7

Propane

13.8

13.8

13.8

13.8

13.8

5.3

< •
.1.,)

5.3

1.3

1.3

3

3

Resources

LNG Vaporization
Future Sources:
- BDundary'
- Bay Stat.e

Repla.cement
TDtal

0
i)

47.6

o

o
48,6

48.6

, fBoundary Interim Service proposed to be provided by Tennessee Gas Pipeline.
Source:

SuppleiDe-ni, Tab-ie 6-23;
UpdaL::o Table 6-23 dated November 1, 1985.
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pipeline gas. In the event that total allotments are not
available in full from other supply sources, the Siting Council
is confident that Berkshire's excess supply will be adequate to
meet peak day requirements. This appreciable margin in
resources compensates for any concerns that the Siting Council
may have regarding the reliability of the Company's peak day
sendout methodology. In Re Berkshire, 10 DOMSC 127 at 143
(1984).

E. Cold Snap
The Siting Council has defined a cold snap as a prolonged
series of days at or near peak conditions. For supply planning
purposes, Berkshire considers a cold snap to be a period of
sendout at or near peak conditions for approximately one week
in duration. Tr., 11/14/85, at 7. The Company's ability to
meet such a cold snap is related to both its ability to meet
design heating-season requirements and its ability to meet
peak-day sendout requirements. As in planning to meet design
heating-season requirements, the Company must demonstrate that
the aggregate resources available to it are adequate to meet
the near maximum level of sendout over a sustained period of
time. Further, it is similar to peak day sendout in that the
Company must show that it has and can sustain the ability to
deliver large daily volumes.
Berkshire is well prepared to meet the requirements of an
extended cold snap. Of its forecasted peak sendout
requirements of 36.7 MMcf in 1985-86, the Company receives 24.8
MMcf/day of Tennessee CD-6 pipeline gas. The remaining 11.9
MMcf/day can be met with storage gas, LNG, and propane.
Berkshire's propane-air facilities have a combined maximum
daily send out capacity of 13.8 MMcf/day, so that the Company
could meet its supplemental requirements with propane alone if
LNG or storage gas were not available. Berkshire also has 65.5
MMcf of propane storage capacity available on site. If propane
were available to refill this storage or the weather were less
severe than the Company's defined peak day, the Company's
ability to meet cold-snap requirements would be further
enhanced. Under peak day conditions, Berkshire has
approximately a 4-to-5-day supply of liquid propane storage but
reports that the Company has never encountered problems with
refilling this storage. Tr., 11/14/85, at 9. In the event
that the Company did encounter problems with refilling propane
storage, Berkshire could withdraw supplies from the liquid
propane storage terminal at Selkirk, New York, located
approximatelY 40 miles from Berkshire's service territory. The
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Company has indicated that Berkshire has trucks available for
transportation on a 24-hour basis. Tr., 11/14/85, at 9.
Berkshire's propane resources are in addition to the LNG
and storage volumes mentioned above. Combined, these resources
give Berkshire a more than adequate supply to meet a cold
snap. The Siting Council finds that Berkshire is well-prepared
to meet its firm requirements under cold snap conditions.

VII. IMPACT OF ORDER IN DOCKET NO. 85-64

~

j

The Siting Council's Order in Docket No. 85-64, along with
new Administrative Bulletin 86-1, implementing that order,
institute some changes in the filing requirements to be met by
Massachusetts gas companies in future filings, beginning in
1986. For the Company's convenience, the changes which are
most likely to affect its preparation of its next forecast
filing are briefly outlined below.
A. Forecast Accuracy
The Siting Council is instituting a requirement that each
gas company report on the accuracy of its past forecasts, vis a
vis actual normalized sendout for the same years.
The Siting
Council hopes that Berkshire will be able to provide this
historical data in its filings without great inconvenience,
using new Table FA (to be found in Administrative Bulletin
86-1).
B. Normalization Method
The order in Docket No. 85-64 requires gas companies to
describe in detail and justify their approach to normalization
of weather. Berkshire should include in its next filing a
detailed description and discussion of its normalization
technique, including its reasonS for using this method.
C. Design Year and Peak Day Selection
Administrative Bulletin 86-1 will require the gas
companies to provide a rationale for their selection of design
criteria. Berkshire already does this in their description of
Table DD. (See Supplement, at 2.) Berkshire states that the
design year used was the coldest split-year during the 20 year
period from April 1961 through March 1981 and the peak day is
the COldest day by one standard deviation from the average
coldest day in 30 years, from April 1951 through March 1981.

29

-139-

An explanation of how the design criteria are selected for both
annual and peak-day is required.
D. New Split Year

On the recommendation of many gas companies, the Siting
Council has determined that the split year used for Siting
Council reporting purposes should begin in November along with
the heating season rather than in April. This change will
affect all gas companies, requiring them to recalculate the
sendout for each historical base year in their forecast on a
one-time basis, as well as to adjust the seasonal degree day
content of the years forming the basis of their normal and
design-year criteria. The Siting Council recognizes that this
will cause some inconvenience in the preparation of the 1986
forecast, but expects that over the long run the new split year
will improve the accuracy and reliability of gas company
forecasts.
E. Analysis of Cold-Snap Preparedness
The order in Docket No. 85-64 requires that in their next
filing, all large- and medium-sized companies must submit
either an analysis of their cold-snap preparedness or an
explanation of why such an analysis is unnecessary to
demonstrate that they will be able to meet their firm sendout
obligations throughout a protracted period of design or
near-design weather. These explanations should discuss a
company's supply mix, inventory turnover practices, lead time
for attaining supplemental supplies, and historical experience
of equipment malfunctions, as well as the company's experience
in actual historical cold periods. Should Berkshire be able to
demonstrate satisfactorily through this explanation that its
inventories and other supply capabilities are such that cold
snaps do not pose a threat to its ability to meet firm sendout
obligations, it may be excused from preparing such cold-snap
analyses in the future, unless the Company's supply mixes,
inventory turnover practices, equipment performance, or lead
times for acquiring supplies change.
F. Cost Studies
Also in Docket No. 85-64, the Siting Council found it
appropriate to begin to focus on that portion of the Siting
Council's mandate that requires it to ensure for an energy
supply for the Commonwealth "at the lowest possible cost."
Mass. Gen. Laws c. 164, sec 69H. While the Siting Council
recognizes there may be a trade-off between cost and
reliability, the Siting Council seeks to examine the relative
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cost of the various supply configurations a company could use
to meet its needs, since supplies of similar reliability may
have different costs.
In this context, the Siting Council finds that in every
forecast filing that indicates the addition of a long-term firm
gas supply contract is proposed within the forecast period,
companies are to perform an internal study comparing the costs
of a reasonable range of practical supply alternatives. This
requirement is intended to cover instances when the following
types of contractual arrangements are proposed: (1) changes in,
amendments to or new firm pipeline supply contracts; (2)
changes in, amendments to or new firm gas storage contracts and
for firm transportation of storage gas; (3) firm supplies of
gas from a producer under a contract covering a two-year period
or longer, along with related transportation arangements; (4)
any arrangement for supplemental resources for which the supply
is intended for use for a period longer than a single heating
season, except for arrangements in which the company can adjust
the LNG volumes for the following heating season, or for
arrangements concerning supplies intended primarily for system
operation.
The Siting Council expects companies to prepare such
analyses as part of their routine planning efforts when
considering major new supply options. However, the Siting
Council does not prescribe a particular methodology that
companies must use in these cost studies. Also, if Berkshire
is already performing such studies, the Siting Council does not
require the Company to conduct other ones specifically to meet
this reqUirement. Finally, the Siting Council does not require
the submission of such cost studies as part of each forecast or
forecast-supplement filing; however, Berkshire may be required
to make individual studies available to the Siting Council at
its request in cases where the Siting Councilor its Staff
believes the results of such studies are needed to develop a
complete review of the Company's supply plan.

VIII. ORDER
The Siting Council APPROVES the Third Supplement to the
Second Long-Range Forecast of Berkshire Gas Company's natural
gas requirements and resources subject to the following
CONDITIONS which are to be met in the Fourth Supplement to the
Second Long-Range Forecast to be filed on September 1, 1986:
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1) That the Company should continue to improve the
documentation of its sendout forecast methodology for normal
year, design year, and peak day by including formulas used in
calculating customer USe factors, customer number projections,
the January heating use factors, and expanded descriptions of
the forecast Tables in a narrative form.
2) That Berkshire provide a detailed update on the status
of the DOMAC supply source and to specify (if necessary) its
contingency plan for meeting sendout requirements in a normal
and design year and on a peak day if DOMAC LNG supplies are not
available as expected. (See Section V. B. t supra.)
3) That the Company resolve any discrepancies in its
comparison of resources and requirements for the normal year
heating seasons in each of the years 1985-86 through 1988-89.
4) That the Company faithfully comply with the Siting
Council's Order in Docket No. 85-64 and that Order's
implementation in Administrative Bulletin 86-1.

James G. White, Jr.
Hearing Officer
June 26, 1986
UNANIMOUSLY APPROVED by the Energy Facilities Siting
Council by the members and designees present and voting: Sarah
Wald (for Paula W. Gold, Secretary of Consumer Affairs);
Joellen D'Esti (for Joseph D. Alviani, Secreatary of Economic
and Manpower Affairs); Stphen Roop (for James S. Hoyte,
Secretary of Environmental Affairs); Patricia L. Deese (Public
Engineering Member); Madeline Varitimos (Public Environmental
Member). Absent: Sharon M. Pollard (Secretary of Energy
Resources); Dennis J. LaCroix (Public Gas Member); Joseph W.
Joyce (Public Labor Member). Ineligible to vote: Elliot J.
Roseman (Public Oil Member); Stephe
• Umans (public
Electricity Member).
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The Energy Facilities Siting Council ("Council") APPROVES the Third
Long-Range Forecast of Gas Requirements and Resources ("1985 Forecast" or
"1985 Supplement") of Bay State Gas Company ("Bay State" or "Company")
subject to the Conditions imposed herein. l
I.

Introduction
A.

History of the Proceedings

Bay State filed an incomplete Forecast on October 4, 1985 and
provided a complete filing on November 6, 1985. A Notice of Adjudication
of the 1985 Forecast was issued and duly published in accordance with the
Hearing Officer's instructions. As no petitions to intervene or motions
to participate as an interested person were filed by the deadline
specified in the Notice of Adjudication, this proceeding was left in an
uncontested posture.
The Siting Council Staff ("Staff") issued two sets of Information
and Document Requests ("Information Requests") on May 16, 1986 and June 2,
1986, and held a technical session, attended by representatives of the
Staff and the Company, was held on May 27, 1986.
While consideration of the Forecast was pending, the Staff issued a
Notice of Inquiry into an Evaluation of Standards and Procedures for
Reviewing Sendout Forecasts and Supply Plans of Massachusetts Natural Gas
Utilities ("the Notice of Inquiry") in Siting Council Docket No. 85-64.
The purpose of the Notice of Inquiry was to solicit comments from all
Massachusetts natural gas companies subject to the Siting Council's
jurisdiction as to how the Siting Council's review process for gas company
forecasts and supply plans could be made more efficient and effective, and
its decisions on those forecasts and supply plans more meaningful.

-j

The Notice of Inquiry set forth a large number of specific
suggestions for changes in the standards and procedures followed by the
Siting Council in gas company forecast and supply plan proceedings. After
requesting and receiving written comments on these suggestions from all of
the regUlated gas companies, the Staff held 10 days of hearing on the
Notice of Inquiry in November of 1985. Bay State appeared at the hearings
on November 22, 1985, and answered numerous questions from the Staff
regarding not only the issues raised in the Notice of Inquiry but also the
contents of the Supplement itself. While Bay State's witnesses did not
testify under oath, they cast considerable light on certain aspects of the
1985 Forecast. They are referred to in this Decision as ("Tr., 11/22/85
at
"), and will be made a part of the record of this proceeding.
As stated in the Procedural Order of October 22, 1985 in Docket No.
85-64, the present Decision is made on the basis of the Siting Council
standards and procedures which prevailed at the time the 1985 Forecast was
filed. However, certain applicable changes to those standards and
procedures resulting from the Notice of Inquiry and the resultant Order in
Docket No. 85-64 are discussed infra, along with suggestions and
instructions for their implementation in the 1986 filing.
1.
The Council approved the First Annual Supplement to the Second Long
Range Forecast ("1983 Supplement") in June, 1985. In Re: Bay State Gas
Company, 12 DOMSC 93 (1985).
(4 )
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B.

Record

This Decision is made on a record consisting of: the 1985 Forecast;
the Company's reponses to Information and Document Requests filed May 27,
1986 and June 10, 1986; Granite state Gas Transmission, Inc.'s ("Granite
State") FERC Form No. 16; a letter from Chris GUlick, Bay state Gas
Supply/Demand Analyst, to James G. White, Siting Council Hearing Officer,
dated June 18, 1985; and the transcript of the Notice of Inquiry in Siting
Council Docket No. 85-64.
C.

Background

Bay state is the third largest local gas distribution company in
the Commonwealth serving 56 communities in three divisions. 2 The three
divisions are Brockton, Lawrence and Springfield. The Brockton division
provides service to Attleboro, Avon, Bellingham, Berkley, Bridgewater,
Brockton, canton, Dighton, Duxbury, Easton, East Bridgewater, Foxborough,
Franklin, Halifax, Hanover, Hanson, Holbrook, Lakeville, Mansfield,
Marshfield, Medfield, Medway, Millis, Norwell, Norwood, Norton, Norfolk,
Pembroke, Plympton, Randolph, Raynham, Rehoboth, Scituate, Seekonk,
Sharon, stoughton, Taunton, Walpole, West Bridgewater, and Wrentham.
Lawrence serves Andover, Lawrence, Methuen, and North Andover.
Springfield serves Agawam, Chicopee, Easthampton, East Longmeadow, Granby,
Hampden, Longmeadow, LUdlow, Northampton, South Hadley, Springfield, West
Springfield, and Wilbraham. 3
Table 1 reflects Bay State's total sendout and the average number
of customers for split year 1984/85 by customer class for its three
divisions ("on-system") and for off-system customers. The Brockton
division is the the largest of the service areas with 95,650 customers and
a sendout of 13,007 BBtu, while Lawrence has 36,101 customers and a
sendout of 6,165 BBtu and Springfield has 77,417 customers and a sendout
of 11,212 BBtu. Of the system's 209,168 customers, 88.3 percent were
residential heating and non-heating customers. Of the 28,843 BBtu of firm
on-system sendout sales, residential customers accounted for 52.3
percent. Off-system and interruptible sales were 2,070 BBtu and 11,604
BBtu, respectively.4
D.

Prior Conditions S

The preceding decision imposed 11 conditions upon Bay State.
conditions are listed below.

These

2.
G. Aronson, Report of the Energy Facilities Siting council, "The
Gas Industry in Massachusetts," (March, 1983).

3.
Bay State Gas Company was formed through the
Brockton/Taunton Gas Company, springfield Gas Light
Gas Light Company and Lawrence Gas Company in 1974.
Company, 9 DOMSC 129, 132 (1983) and Bay State Gas:
at 3.

merger of the former
Company, Northhampton
In Re: Bay State Gas
Annual Report 1984

4.

See Information Request No. 20.

5.

In Re: Bay State Gas Company, 12 DOMSC 93, 152-3 (1985).
(5 )
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Table 1

Total Annual Firm Sendout and Average Number
of Customers for 1984/85

Class of Customer

Annual Sendout
(BBtu)

Average Number
of Customers

Brockton Division
Residential Heating
Residential General
Commercial
Industrial
Company & Unaccounted
Total

7,008
474
4,150
5,276
1,007
17,915

59,143
21,305
7,412
7,790
95,650

Lawrence Division
Residential Heating
Residential General
Commercial
Industrial
Company & Unaccounted

3,372
188
1,441
1,027
508

25,293
8,165
2,483
160

Total

6,536

36,101

Springfield Division
Residential Heating
Residential General
Commercial
Industrial
Company & Unaccounted
Total

5,544
595
3,488
1,077
508

46,426
24,321
6,347
233

11,082

77,417

Bay State-Total System
-i

On-System Sales
Off-System Sales
Interruptible Sales

28,843
2,070
11,604

Total System

42,517

209,168
16

Source: Tables G-l through G-S of the 1985 Forecast and Information
Request No. 20.
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1.

That the Company present an analysis of commercial and
industrial usage by SIC code. The study shall address those
issues 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 loss 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
year and class;
the projected distribution of base and heating load
additions for each class across the year, at least at the
seasonal level; and
average annual base and heating usage for all heating
customers new heating customers and all non-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;
the estimated base and heating load additions;
the distribution of load additons, by base and heating [use],
across the year, at least at the seasonal level; and
a discussion of targeted growth by SIC codes in the
commercial and industrial sectors.

4.

That the Company discuss in detail the issue of seasonal and
on-peak conservation. Additonally, the Company shall reflect
forecasted conservation in customer use factors, and the
projected number of new customers. The Company shall provide
supporting documentation.

5.

That the Company describe in detail its method of incorporating
load growth projections into the forecast of normal year
requirements, for each year and class, and at least broken out
by season.

6.

That the Company provide documentation on how it projects
design year requirements. The Company shall provide all
supporting documentation, including, but not limited to,
forecasted heating increments and base use factors, by year,
(and by class if the Company elects such manner to project
design requirements.)

(7 )
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7.

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 load additions on peak day
sendout. The Company shall also address the issue of
conservation on-peak.

8.

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.

9.

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 proposed entitlements under
each proposal, the status of the proceedings, and alternative
plans or contingencies should the project(s) be delayed beyond
projected dates.

10.

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.

11.

That the Company meet with the Council Staff before June 1,
1985, to discuss compliance with these Conditons.

Compliance with these conditions, except for Condition 11, will be
discussed in detail, infra. In summary, the Siting Council has found that
as was the case in preceding decisions, nBay State has satisfactorily met
only a few of those conditions, [and] has partially complied with
others n• 6
On May 8, 1985, Siting Council staff members met with
representatives of Bay State regarding Conditions of the preceding
decision. This satisfied Condition 11.
Bay state fully complied with Condition 5 (discussed herein at 12):
and Condition 6 (at 14). The Company partially complied with Condition 2
(discussed at 11): Condition 3 (at 12 and 13): and Condition 8 (at 22).
The Company did not comply with Condition 1 (discussed at 12); Condition 4
(at 13 and 14): Condition 7 (at 13 and 15): Condition 9 (at 24)~ and
Condition 10 (at 15).
II.

-

~

j

Scope and Standard of Review

The Commonwealth of Massachusetts mandates that the Siting Council
review sendout forecasts of each gas utility to ensure the accurate
projection of gas sendout requirements of a utility's market area. The
Siting Council's Rules 62.9(2) (a), (b) and (c), require the use of
accurate and complete historical data and a reasonable statistical
projection method. In its review of a forecast, the Siting Council
determines whether a projection method is reasonable according to whether
6.

Ibid. at 101.
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the methodology is: (a) appropriate or technically suitable for the size
and nature of the particular gas utility's system: (b) reviewable or
presented in a way such that the results can be evaluated and duplicated
by another person given the same information and resources; and
(c) reliable, that is, provides a measure of confidence that the gas
utility's assumptions, judgements and data will forecast what is likely to
occur. The Siting Council applies these criteria on a case-by-case basis.
In order to ensure that the required gas is supplied to a utility's
customers with a minimum impact on the environment at lowest cost, the
Siting Council focuses its supply review on the adequacy, cost and
reliability of gas supplies needed to meet projected sendout
requirements. The adequacy of supply is measured by the company's ability
to meet projected peak day, cold-snap, and total annual firm sendout
requirements with sufficient reserves under both normal and design weather
conditions. The review of cost of supply addresses cost minimization in
concert with notions of adequacy and reliability of natural gas supply.
The reliability of supply reviews the likelihood that the resources will
be available to meet or contribute to meeting firm sendout requirements
under normal year, design year, peak day, and cold-snap conditions.
III.

Analysis of Sendout Requirements
A.

Overview of Forecast Methodology

The Siting Council appreciates the extensive narrative Bay State
provided in the 1985 Forecast.

-1

In this filing, Bay state has employed a new methodology for
forecasting base and heating use per customer. In the 1983 Supplement,
the Company developed baseloads by selecting months which were thought to
consist solely of base load sendout for each class of each division. 7
Monthly base load sales were calculated by dividing the base load obtained
above by the number of months in the base load period. For any month,
heating load was the difference between actual sales and base load.
Monthly heating-load factors were obtained by dividing the heating load
for any month by the billing degree days during that month. Heating use
per degree day is the average of the monthly heating use per degree day.
Then Bay state projected sendout for each class by mUltiplying the monthly
base load by twelve and adding it to the heating load, which was calculated
by mUltiplying the heating use per degree day per customer by both a normal
year's degree days and the projected number of customers. Sendout for a
design year was obtained by substituting a design year's degree days for a
normal year's degree days.
Bay State used a marketing plan to develop its estimate of the
number of customers for the forecast period. It was unclear how Bay State
calculated the number of customers for each class in the 1983 Supplement.
1.

Projection of Use per customer

The Siting Council commends Bay State for upgrading its methodology
by employing an econometric model to estimate use per customer. For a
7.
Ibid., See 1983 Supplement at 104-106 for a more detailed
description of Bay State's methodology in the 1983 supplement.
(9 )
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given customer class and division, Bay state uses a regression equation to
forecast sendout. The Company adjusted some of its regression equations
by an add factor. 8 The add factor is the difference between the actual
sendout for split year 1984/85 and the estimate of sendout for 1984/85
which is obtained by substituting actual 1984/85 values for the
explanatory variables into the regression equations. The add factor is
then added to the constant term of the regression.
a.

Residential Classes

Bay state developed separate regressions for heating use and
general use customers in each customer class. 9 Initially, the
independent variables for the residential regressions included degree
days, average gas price, crude oil import price, personal income and
persons per household. IO Bay state dropped the income and crude oil
import price because of collinearity and the small sample size for the
residential heating class, while persons per household proved
insignificant. For the residential general class, income was dropped for
the aforementioned reasons, while persons per household proved to be
significant in Brockton and crude oil import price proved to be
significant in Brockton and springfield. ll
The Siting Council commends Bay State for dropping the crude oil
import price as an explanatory variable for residential heating customer
usage. The price of crude oil will affect the threshold decision with
respect to the choice of heating fuels, but if gas is chosen as the
heating fuel then the quantity of gas consumed by residential heating
customer classes probably will not be affected by the price of oil.
For the residential class, Bay state used log-log models because
the Company suspected heteroscedasticity.12 Heteroscedasticity was
suspected as being caused by the introduction of conservation measures and
smaller, more energy-efficient housing units in Bay state's service
territory. The Siting Council recommends that Bay State explicitly test
for heteroscedasticity in its next filing.
The econometric methodology employed to estimate usage rates for
residential customers can be criticized for three reasons. First, if

8.

1985 Forecast at 3.

9.
For residential, commercial and industrial classes, Bay State
estimated equations for both heating and general customers.
10.
The gas and crude oil import prices were deflated by the consumer
price index for Boston. The time series data use in the regression
analysis and for forecasting sendout requirements are found in Appendix A
of the 1985 Forecast at A7-10 and Information Request No.7.
II.
Gas usage for residential general customers may depend upon the
price of oil because many older houses have gas space heaters and may
choose to use them instead of burning oil if the price differential
justifies it.

12.
In response to Information Request No. 1 the Company states that a
log-log transformation would reduce but not eliminate heteroscedasticity.
(10)
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behavioral conservation had occured, then it needs to be explicitly
incorporated into the model. 13 The estimated coefficients could be
biased, perhaps leading to an overestimate of sendout requirements which
might induce the Company to plan for more gas supplies than would be
necessary or cost effective.
Second, the price and income variables generally will impact upon
the sendout of more than one year. A distributive lag model might be more
appropriate for estimating sendout requirements. Although the siting
Council does not prescribe a particular methodology for forecasting
sendout, the importance of an accurate forecast requires that the Company
explore avenues to improve its forecast with respect to appropriateness
and reliability. The issue of the appropriateness and reliability of
incorporating distributive lag models is addressed in Condition Two of
this decision.
Finally, if the gas usage associated with new load additions is
lower than the average use per residential customer due to new units being
smaller and more energy-efficient, then gas usage of load additions should
be estimated in a separate regression from existing gas customers. This
issue is addressed in Condition Three.
Condition 2 of the preceding decision required Bay State to make
several improvements in its forecast of residential sendout, supra at 6.
Bay State complied in part with this condition. Bay State partially met
the required improvements by (a) estimating net customer additions by
division and class, (b) estimating annual use per customer by division and
class, and (c) calculating base and heating load by division and class.
However, Bay State was unable to forecast gross customer additions,
losses, load losses, load additions and conservation. l4
There are two reasons for the Siting Council's concern about the
ability of Bay State to determine gross customer additions and losses.
First, as Bay State concedes, usage rates between existing and new

-i

(footnote 12 continued from preceding page)
In Information Request No.2, the Company states that R no tests were
performed to identify heteroscedasticity." If heteroscedasticity exists
then the F and t tests will be less efficient.
In that instance, a
specific regression or explanatory variable may be rejected when the
regression or explanatory variables actually should be accepted. In
Information Request No.3, the Company provided regressions which it had
rejected. After reviewing this information, the Siting Council suspects
that the existence of heteroscedasticity might have affected the rejection
of income per capita as an explanatory variable in Brockton commercial
heating class.
13.
A distributive lag model could be used to capture the effect of
conservation behavior.
14.
Letter from Chris Gulick, Bay State Gas Supply/Demand Analyst, to
James G. White, Siting Council Hearing Officer, dated June 18, 1985,
states that Bay State does not maintain sufficient data to allow it to
meet the requirements of Condition 2.
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-154-

customers are different. Therefore, a more accurate forecast of sendout
requirements might be obtained by specifically forecasting usage rates for
both new and existing customers. Second and more importantly, should Bay
State be presented with having to plan for a potential shortfall in
supply, one option would be to curtail customer additions. Without
specific knowledge of gross losses and usage rates of existing customers,
the company would be unable to predict the reduction in sendout
requirements attributable to customer attrition, and thereby hinder
contingency planning.
Therefore, in Condition Three of this decision the Siting Council
will also address the need for Bay state to: (a) determine whether a
substantive difference in usage exists between current and existing
customers for each customer class of each division; and (b) demonstrate
whether the inclusion of gross customer additions and losses would make a
substantive contribution to meeting supply shortages.
Condition 5 of the preceding decision required Bay state to
document how it incorporates load growth in its forecast of a normal
year's sendout. The Siting Council finds that Bay State is able to
document its assumptions concerning load growth in its new methodology by
reporting the values of the explanatory variables. Therefore, the Company
complied with this condition when it submitted values for the explanatory
variables.
b.

Commercial and Industrial

For the commercial and industrial classes, Bay State's econometric
equations incorporated the following explanatory variables: degree days
(for heating classes only); personal income; wage and salary employment;
gas price; the number of meters; and the crude oil import price.
The Siting Council questions the use of the number of meters as an
explanatory variable for commercial and industrial customer classes. The
Company justified including the number of meters because new customers use
more gas than existing customers did. Should the Company continue to use
the number of meters to capture usage rates of new customers, then the
Company should provide in its next filing an explanation as to why this is
the most appropriate method of capturing the impact of this phenomena.
-~

In addition, if the trend of increasing customer usage is due to
the composition of the commercial and industrial activity of new customers,
then an analysis of commercial and industrial usage by SIC code is
appropriate. Indeed, Conditions land 3 of the preceding decision
specifically addressed the need for Bay State to improve its forecast of
sendout for commercial and industrial customer classes. Condition 1
required the Company to "present an analysis of of commercial and
industrial usage by SIC code," supra at 6. The Company was unable to
comply with this condition. IS Condition four of this decision addresses
this issue.
Bay state was able to meet Condition 3 in part by estimating annual
load for commercial and industrial customers by division and class. The
15.
Ibid., Bay State states that it posesses insufficient data to meet
the requirement of Conditions land 3.
(12)
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Company was unable to estimate load growth by SIC code, gross load
additions, gross load losses, conservation, business closings, and base
and load additions. 16
2.

Projection of Number of Customers

The Siting Council commends the Company for uSing regression
analysis to project the number of meters for each customer class and
division.
Bay state assumes the number of meters in the residential classes
for each division is a function of the number of households. 17
Population data for each county coincident with Bay State's service
territories was used to estimate the number of households. Since the
counties do not match Bay State's service territory, the county population
data were transformed to service territory data by mUltiplying the county
population by the proportion of the county's population which resided in
the Company's service territory in 1980. The service territory population
was then divided by the persons per household to obtain the number of
households.
For commercial and industrial classes, the number of meters was
expected to depend upon wage employment, crude oil imported price, and
average gas price. However, the number of residential heating meters was
estimated in an exponential model using a constant, annual rate and time
as explanatory variables. 18 According to Bay state, none of the
structural models performed satisfactorily.19
3.

Conservation and Weather

The Company does not specifically address the issue of conservation
in the 1985 Forecast. Conditions 4 and 7 of the preceding Siting Council
decision had required the Company to address the issue of seasonal and
on-peak day conservation. Other companies have found that conservation
rates vary on a seasonal basis. 20 They have observed that conservation
is greatest during the summer and shoulder months and less apparent during
the peak winter months. Thus, the Company could have determined whether

16.
See 1985 Forecast at 4 for the Company's response to Condition 3 of
the preceding decision ••

17.

Ibid.

18.
1967.

The constant is the estimated value of the number of meters for

19.
Ibid., footnote 3. The equation was justified because it performed
efficiently. Response to Information Request No. 4 is suggestive of the
Company being unable to examine other structural equations because of a
time constraint. Also, the Siting Council staff speculates that the
constant refers to the number of meters in each class as of 1970.
20.
See Boston Gas Company 1984 Long-Range Forecast Supplement, Docket
No. 84-25 and In Re Boston Gas Company et aI, 10 DOMSC 278 (1984),
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any of its three divisions experienced variations in the usage rates on a
seasonal basis. The Company did not comply with Condition 4. 21
Bay State incorporates weather into its forecast of sendout
requirements by including annual degree days as an explanatory variable
when it estimates average usage for its heating use customer classes of
each division. For a normal year, Bay state uses standards of
6332 degree days in Brockton, 6650 degree days in Lawrence, and 6133
degree days in Springfield. 22 For a normal heating season, Bay state
uses standards of 4804 degree days in Brockton, 4990 degree days in
Lawrence, and 4911 degree days in Springfield. 23
For planning purposes, Bay state views the design winter as a more
relevant reliability standard than a design year. 24 Bay state's design
winter standard is obtained by adding ten percent of a normal year's
degree days to a normal winter's degree days for each division. For a
normal heating season, Bay State uses standards of 5437 degree days in
Brockton, 5655 degree days in Lawrence, and 5524 degree days in
Springfield. 25
Condition 6 of the preceding decision had required Bay State to
provide documentation on how it projects design-year requirements. Bay
state complied with this condition by providing heating use and base load
for each division and each year of the forecast.
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-system customers guaranteed delivery on a
peak day. Next to the design-year methodology, the peak-day methodology
is perhaps the most important aspect of a company's sendout forecast. A
company determines the adequacy of its existing facilities, capacities and
daily supply sources in part from its peak-day requirements. Bay State
uses a peak day standard of 67 degree days in all three divisions. 26
21.
Letter from Chris Gulick, Bay State Gas Supply/Demand Analyst, to
James G. White, Siting Council Hearing Officer, dated June 18, 1985. The
Company responded to this condition in the preceding decision by stating
that it has complied by including a price variable in the regressions.
According to the Company, this is sufficient because conservation is a
response by consumers to changes in prices. However, the condition
required the company to specifically address the issue of customer
conservation behavior during peak periods or on a seasonal basis.

j

-

22.

See Appendix A of the 1985 Forecast at A 10.

23.

Response to Information Request No. 17

24.

Tr. 11/22/85 at 16.

25.

Response to Information Request No. 17

26.

Ibid.
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Condition 7 addressed the issue of how Bay State developed the
base and heating use factors used in calculating peak-day sendout
requirements. 27 In particular, the Company was required to provide
assumptions regarding the effect of new customers and load additions on
peak day sendout. Essentially, Condition 7 necessitated that Bay state
provide the Siting Council with a model which could explain the impact of
usage rates of new customers and expected changes in usage rates of
existing customers upon peak day sendout requirements for each division
for each year of the forecast period.
The Company converts its forecasted customer usage rates for each
class and division for each year of the forecast period into daily usage
rates for a peak day of 67 degree days. The customer usage rates are
multiplied by the estimate of the number of meters and aggregated to
obtain divisional sendout requirements for a peak day. Bay state did not
address the causes of the increase in its peak-day sendout requirements.
Again, the Siting Council finds that Bay State has partially
complied with Condition 7 of the preceding decision. The current
methodology permits the Company to explore whether the cause of changes in
peak-day requirements was due to changes in usage rates or customers,
though not as a result of load losses or load additions. 26 Furthermore,
the Company failed to address whether the increase in peak-day sendout was
due to growth in the number of customers or their usage levels.
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. In the past, Bay State's
cold-snap analysis have been based upon a 60-degree-day standard for each
day of the period. 29 Condition 10 of the preceding decision expressed
the Siting Council's concern that a two-to-three-week period of design
peak days was too stringent a standard to be used for supply planning and
required Bay State to develop a more appropriate cold-snap standard. Bay
state did not revise its cold-snap standard nor did it provide
justification for retaining it past one. 30 Thus, it did not comply with
the previous Condition 10.
B.

Sendout Forecast Results
1.

Introduction

The unadjusted regression equations used to forecast usage rates
and the number of meters in each of Bay state's three divisions are

27.

The Company's response to Condition 7 is provided in the 1985
Forecast at 83.

28.

1985 Forecast at 83.

29.

In Re: Bay State Gas Company, 12 DOMSC 93, 147-8 (1985).

30.
The Company's response to Condition 10 is provided in the 1985
Forecast at 83.
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Table 2

A Summary of Sendout Requirements and Equations
for Brockton

Rate of Growth of Use per Customer and Meters by Class
Sendout
Estimated
1984/851989/90.
I

1

Residential Heating
Residential General
Commercial
Industrial
Total

3.2
-7.9
2.2
1.7
2.6

Number of Meters
Actual
Estimated
1981/821984/851984/85.
1989/90.
3.4
-3.3
6.2
-1.9

3.2
-5.9
1.1
0.8

Use per Customer Regressions
(in MBtu)
1n(RGUPM) = 1.7271

3.134 1n(AGPD) + 0.0636 1n(COIPD) + 1.4531 1n(PPH) + e

In(RHUPM) = 0.0142 - 0.2659 In(AGPD) + 0.5831 1n(DD) +e
1n(CGD) = 558.034
1n(CHD)

(average use per meter)

8.1890 + 1.6531 In(Y) + 0.3859 In(DD) + e

In(IGD)= 6.3855 + 0.2051 1n(COIPD) + 1.2097 In(IGM) + e
In(IHD)=6.8185+0.9965 In(IHM) + 0.2967 In(COIPD)+ e
The Number of Meter Regressions
(in MBtu)
(RM) = 37,090.9 - 0.1975 (HOUS) + e
(CGM) = 382 + 6.05974 (EW) + e
(IGM)= -46.43 + (EW) + 1.5992 (COIPD) + e
(IHM)= 88
where RGUPM is residential general customers, RHUPM is residential heating
customers, CGD is commercial general customers, CHD is commercial heating
customers, IGD is industrial general customers, IHD is industrial heating
customers, RM is residential meters, CGM is commercial general meters, CHM
is commercial heating meters, IGM is industrial general meters, IHM is
industrial heating meters, AGPD is deflated average gas price, COIPD is
deflated crude oil import price, PPH is people per household, DD is degree
days, HOUS is the number of households, EW is wage and salary employment,
and Y is personal income.
Source: Tables 1-7 and G-1 through G-5 of 1985 Forecast
(16)
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Table 3

A Summary of Sendout Requirements and Equations
for Lawrence

Rate of Growth of Use per Customer and Meters by Class
Use per
Customer
Estimated
1984/851989/90.
Residential Heating
Residential General
Commercial
Industrial
Total

3.1
-8.9
7.0
2.1
3.5

Number of Meters
Estimated
Actual
1984/851981/821989/90.
1984/85.
4.1
-6.2
2.5
4.3

3.8
-8.3
2.5
1.1

Use per Customer Regressions
(in MBtu)
1n{RGUPM)

3.1372

In(RHUPM)

-0.1685

0.2458 1n(AGPD) + 0.6060 In(DD) + e

5.2652 + 1.1837 In(CGM) + e

In( CGD)
In{CHD)

(average use per meter)

= -25.2509

+ 3.0944 In(Y) - 0.94409 In(AGPD) + 1.916 In(CHM) + e

-12.1679 + 1.6236 In(IGM) + 3.3046 In(EW) + e

In(IGD)

The Number of Meter Regressions
(in MBtu)
(RM) = -12,636.3 + 0.8525 (HOUS)

-j

(CGM)

1220.1807 - 99.4422 (AGPD) + e

(CHM)

-6419.13 + 0.14708 (HOUS) + e

(IGM)

82

Source: Tables 1-7 and G-l through G-5
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Table D A Summary of Sendout Requirements and Equations
for Springfield

Rate of Growth of Use per Customer and Meters by Class
Use per
Customer
Estimated
1984/851989/90.
Residential Heating
Residential General
Commercial

Industrial
Total

2.4
-4.5
1.7
0.6
1.5

Number of Meters
Actual
Estimated
1981/821984/851984/85.
1989/90.
2.2
-2.8
2.6
-4.1

2.8
-4.2
1.9
1.7

Use per Customer Regressions
(in MBtu)
In(RGUPM)

3.2920

In(RHUPM)

= 1.9593

In(CGD)

= 3.8904

0.2503 In(AGPD) + 0.0838 In(COIPD) + e
0.2899 In(AGPD) + 0.3613 In(DD) + e

- 0.5150 In(AGPD) + 0.2234 In(COIP) + 2.4348 In(WE) + e

In(CHD)

10.7966 + 0.4286 In(COIPD) + 0.3288 In(DD) + e

In(IGD)

13.2502 + 0.8307 In(COIPD) - 1.6573 In(AGPD) +e

In(IHD) = 6.7396 + 0.5991 In(COIPD) - 0.0685 In(AGPD) + 0.7957 In(IHM) +e
The Number of Meter Regressions
(in MBtu)
(RM)

= 29,264.7

+ 0.2904 In(HOUS) + e

(IHM) = 48

Source: Tables 1-7 and G-l through G-5
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presented Tables 2, 3 and 4. Sendout in each class of each division is
obtained multiplying the aforementioned use per customer by the number of
customers. The sum of the four classes of customers is then multiplied by
a factor representing the historical ratio between sales and sendout to
forecast unaccounted-for sendout for the division. 31

~

The Siting Council is concerned about the Company's assumptions of
constant real prices for oil and gas used to forecast use per customer for
the forecast period, especially since the Company did not provide
supporting documentation. A result of these assumptions and add factoring
is that normalized usage rates for 1984/85 are produced, whenever the
explanatory variables include only degree days and/or prices. Thus, the
Company is effectively projecting send out with the same customer usage
rates as it would have obtained by employing the methodology of the
previous filing.

-I
For each division, the number of residential meters depended only
upon the number of household units. As stated above, the commercial and
industrial meters were expected to be structurally related to wage
employment, crude oil imported price, and average gas price. Bay State did
not report regressions for commercial heating meters in Brockton,
industrial heating meters in Lawrence, or commercial meters in Springfield.
2.

Brockton

Brockton's total send out was 17,915 BBtu and the number of customers
were 95,650 in split-year 1984/85. Residential heating, commercial and
industrial customers consumed more than 90 percent of total sendout to the
division. While there are 21,305 residential general customers, total
consumption is only 474 BBtu, representing less than 3 percent of total
sendout. The Company is projecting that sendout for the residential
general class will decline by about 7.9 percent per annum, while sendout
for residential heating, commercial and industrial classes will increase by
3.2, 2.2 and 1.7 percent respectively.
For Brockton, customer usage for the residential heating class was
found to be dependent upon deflated gas price and degree days. Commercial
general usage was obtained by constructing its use per customer for
1984/85, while commercial heating usage depended upon wage employment and
degree days. Industrial general usage is a function of the deflated oil
import price and the number of industrial general meters, while industrial
heating class usage is a function of the number of heating meters and
deflated oil import price.
Commercial general meters was dependent upon wage employment and
industrial general meters upon wage employment and crude oil import price,
while industrial heating meters was assumed to be a constant.
3.

Lawrence

Lawrence's total sendout was 6,536 BBtu and the number of customers
were 36,101 in split-year 1984/85. Residential heating, commercial and
industrial customers consumed more than 85 percent of total send out to the
31.

1985 Forecast at 32.
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division. While there are 8,165 residential general customers, total
consumption is only 188 BBtu representing less than 3 percent of total
sendout. The Company is projecting that sendout for the residential
general class will decline by about 8.9 percent per annum, while sendout
for residential heating, commercial and industrial classes will increase by
3.1, 7.0 and 2.1 percent respectively.
For Lawrence, customer usage for the residential heating class was
found to be dependent upon deflated gas price and degree days. Commercial
general usage depended upon the number of meters, while commercial heating
usage depended upon income, deflated average gas price, and the number of
meters. Industrial general usage is a function of the number of customers
and wage employment. No industrial heating class usage regression equation
was presented.
Commercial general meters was dependent upon deflated average gas
price and no commercial heating meters equation was reported. Industrial
general meters was assumed to be a constant; no industrial heating equation
was reported.
4.

Springfield

Springfield's total sendout was 11,082 BBtu and the number of
customers was 77,417 in split-year 1984/85. Residential heating,
commercial and industrial customers consumed about 90 percent of total
sendout to the division. While there are 24,321 residential general
customers, total consumption is only 595 BBtu representing about 5 percent
of total sendout. The Company is projecting that sendout for the
residential general class will decline by about 4.5 percent per annum,
while sendout for residential heating, commercial and industrial classes
will increase by 2.4, 1.7 and 0.6 percent respectively.
For Springfield, customer usage for the residential heating class
was found to be dependent upon deflated gas price and degree days.
Commercial general usage was dependent upon deflated average gas price,
crude oil import price, and wage employment, while commercial heating usage
depended upon crude oil import price. Industrial general usage is a
function of the deflated crude oil import price and the deflated average
gas price; and industrial heating class usage is a function of the number
of heating meters, deflated crude oil import price and deflated average gas
price.
Only the number of industrial meters were reported.
5.

Off-System Sales

Bay State has 16 off-system customers. The actual sendout for
1984/85 was 2,519 BBtu. 28 Contractual sendout requirements for Bay
State's off-system customers' firm and optional volumes are 2,454 BBtu and
637 BBtu in 1985/86.
28.
In the response to Information Request No.6, the Company provided
a value for off-system customer sales that is different than that given in
Table 8 of the 1985 Forecast and Information Request No. 20.
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Table 5

firm
volumes
(BBtu)

Company

~

1

optional
volumes
(BBtu)

total
volumes
(BBtu)

actual sendout
for 1984/85
(BBtu)

Berkshire

150.0

50.0

200.0

150.0

Cape Cod

558.4

167.0

725.4

539.2

Colonial

398.0

0

398.0

397.6

Concord

55.0

20.0

75.0

109.6

Essex

63.2

10.0

73.2

29.9

Fall River

263.0

87.0

350.0

291.3

Fi t chburg

250.0

75.0

325.0

244.8

75.0

25.0

100.0

87.9

177.5

52.5

230.0

177.6

Manchester

75.0

25.0

100.0

79.7

Middleboro

99.4

32.0

131.4

90.5

N. Attleboro

25.0

7.0

32.0

16.2

161.3

53.8

215.0

193.3

Norwich DPU

15.0

5.0

20.0

15.7

Valley

15.0

5.0

20.0

14.6

~

~

96.0

81.4

2,453.8

637.3

3,091.1

2,519.3

Gas Service
Holyoke

Northern
Utili ties

j

Off-System Sales and Contract Volumes, 1984/85

Westfield
Total

Source: Table G-24 and Response to Information Request No.6
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Condition 8 of the preceding decision required Bay State to outline
the status of off-system contract negotiations and off-system sales during
peak conditions. Following the expiration of Bay State's off-system
customer contracts in 1988, Bay State expects to retain Northern Utilities
as its only interstate customer, as well as "those intrastate sales which
are predominantly liquid."29 The Company expects off-system sales to
decrease to 1,073 BBtu in 1989. 30
However, the Company did not outline its expectations concerning
the impact off-system sales upon peak-day sendout requirements as required
by Condition 8 of the preceding decision. Again, the Company has only
partially complied with a condition set forth in the preceding decision.
C.

Summary and Conclusion

The Siting Council finds Bay State's methodology, which employs
regression analysis for the first time, to be appropriate for a company of
its size and resources.
Although the Siting Council finds Bay State's improvements in its
methodology laudable and appropriate, the Siting Council notes that an
econometric approach is only as reliable as the underlying data, the
theoretical basis of the economic model employed in the regression
analysis, the intimate knowledge of the service territory used in making
jUdgemental adjustments in the model and data, and the particular
econometric techniques. In the case of Bay State's econometric approach,
the Siting Council is concerned about the small sample size, the lack of
SIC coding for industrial and commercial customers, the potential of
heteroscedasticity, the failure to distinguish between existing and new
customer when estimating use per customer, the use of annualized data
instead of monthly data and the dropping of potentially important
explanatory variables.
Still, the econometric approach represents a significant
improvement over the previous methodology. The Siting Council encourages
Bay State to continue with its intended improvements in its methodology.
Also, the Siting Council appreciates the backup workpapers provided
in its 1985 Forecast and in responses to Information Requests, all of
which improved the reviewability of the filing. However, the
documentation continues to need improvement. Specifically, Siting Council
forms should be more fully utilized (or if substitute tables are used the
Company should ensure that all of the relevant data appears on the
substitute tables). The 1985 Forecast failed to include the DD Table, a
G-5 Table for total system sendout forecast, and a completed G-22 and G-24
Tables. Also, the descriptive section of the filing should outline the
location of the relevant data in greater detail.
In the preceding decision, the Siting Council acknowledged that Bay
state might have difficulty meeting all of the conditions imposed in that
order. Still, Bay State Was able to satisfactorily meet only two
29.

1985 Forecast at 11.

30.

Ibid. at 12.
(22)
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of the ten substantive conditions and to satisfy only another three in
part. Bay State totally failed to comply with five. 3l The Siting
Council is concerned that this is a pattern in which the Company "has
repeatedly failed to adequately respond to the [Siting] Council's
orders •••• "32
Some of the Conditions attached to this order once again require
Bay State to provide information that has been ordered in the past. See
Section VII. To assist the Company in complying with the Conditions set
forth in the current order, the Siting Council Staff shall be available to
provide assistance in determining the requirements that will adequately
meet the Conditions of this Order.
31.

In Re: Bay State Gas Company, 12 DOMSC 93, 154 (1985).

32.

Ibid. at 127.

-i

(23 )

-166-

IV.

Resources and Facilities 33

Bay State relies upon pipeline gas purchased from Granite state Gas
Company ("Granite State") and Algonquin Gas Transmission Company
("Algonquin"), and LNG to meet most of its sendout requirements. 34
During cold weather, these supplies are supplemented with underground
storage and propane. Granite state supplies gas through Tennessee's
pipeline system only to the Lawrence and Springfield divisions of Bay
state, while Algonquin supplies gas to Brockton.
A.

Resources

Bay state has supply contract with numerous suppliers, as shown in Table 6.
1.

Pipeline Gas Contracts

Bay state purchases pipeline gas from Granite state pursuant to a
contract dated April 1, 1982, with an initial termination date of December
1, 2000. This contract provides a maximum daily quantity ("MDQ") of 85.7
BBtu and annual volumes ("AVL") of 28,114.0 BBtu. 33 The annual volumes
are available on a seasonal basis with 15,510.6 BBtu and 12,603.5 BBtu
avai1abe during the non-heating and heating seasons, respectively. The
MDQ increase above the amounts reported in the 1983 Supplement by about
24.0 BBtu and the AVL increased by about 7,000 BBtu. Bay State expects an
increase in pipeline gas from Granite state of 2.41 BBtu (2.442 in the
summer) starting during the 1985/86 heating season.
Bay state purchases pipeline gas from Algonquin pursuant to a
contract dated November 1, 1969 with an initial termination date of
November 1, 1989. This contract provides a maximum daily quantity ("MDQ")
of 33.4 BBtu and an AVL of 9,027.2 BBtu. 36
33. Bay State's resources and facilities were given an extensive
examination in In Re: Bay State Gas Company, 9 DOMSC 129, 166-177 (1983).
Also, the relationship of Bay States supplies and a number of interstate
pipeline projects was dealt with in detail in In Re: Bay state Gas
Company, 12 DOMSC 93, 129-138 (1985). Therefore, this review will provide
a brief description of resources and facilities and an update of the
various pipeline projects Bay State proposes to be involved in.
34.
Granite State, a Wholly-owned subsidiary of Bay state, resells rate
purchased from Tennessee under CD-6 rate schedule to Bay State and
Northern Utilit ies, Inc. ("Northern"), under Granite state's CD-l rate
schedule. On April 1, 1982, Bay State's and Granite State's contracts
with Tennessee were merged into contracts between Granite state and
Tennessee. Also, Bay state's title to Boundary and CONTEAL gas were
assigned to Granite State.
35.

In Re: Bay state Gas Company, 12 DOMSC 93 (1985).

36.

1985 Forecast at 55.

37.

Ibid.

(24)
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Condition 9 of the preceding decision required Bay state to discuss
in detail its participation in all new gas projects which have
applications before the Federal Energy Regulatory Commission (nFERC n ) .
The Company's responded was that "Bay state is not participating in any
new gas supply projects which have applications pending before FERC or
ERA. d8
Through its own interventions before FERC, the Siting Council is
aware that Granite State and Bay state are designated as participants in
several projects under application at FERC. Therefore, Bay state has
failed to fully comply with a condition set forth in the preceding
decision. The Siting Council will reimpose the requirement Bay State to
discuss in detail its or Granite State's participation in projects pending
before or recently approved by FERC in Condition Six of this decision.
Granite State's entitlements under the Boundary gas project
application (Phase I), approved in FERC Docket No. CP 81-296, are to
increase its MDQ by 2.686 MMcf.
Tennessee's proposal to amend its CD-6 contract to increase firm
gas supplies in FERC Docket No. CP 84-441-000 etal. has not received
federal approval. Granite State's entitlements under this project would
increase its annual volumes and MDQ by approximately 10,698.4 BBtu and
45.6 BBtu, respectively.
Tennessee has received approval for its proposed firm
transportation of storage gas amendment to allow it to abandon its ISST-NE
rate, best-efforts transportation of storage gas and upgrade the
transportation service to FSST-NE firm transportation in FERC Docket No.
CP 84-441-002. Granite State's firm transportation entitlement is 15.0
BBtu per day.
Tennessee's proposed Interim Boundary service filed in FERC Docket
No. CP 86-251 has yet to receive approval. Granite state's proposed
entitlement under this project would be 2.8 BBtu per day.
Bay state's MDQ for Algonquin gas supplies was increased by 6.5
BBtu as a result of approval of Algonquin's expansion project in FERC
Docket No. CP 84-654. This supplies will be available beginning in
November of 1986.

-l

In FERC Docket No. CP86-480, Algonquin proposes to expand its
supplies to the region again. Bay State's entitlement would be 0.5 BBtu
per day.
2.

LNG

Bay State purchases imported
Corporation (nDOMAC n ) pursuant to a
The initial termination date of the
contract provides annual volumes of
38.

LNG from Distrigas of Massachusetts
contract dated January 1, 1978. 39
contract is December 31, 1997. This
2,610.0 BBtu.

Ibid. at 83.

39.
See In Re: ~ state Ga s Company, 12 DOMSC 93, 131-2 (1985) for
details of the amendment to DOMAC contract.
(25)
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In 1983 DOMAC filed an application with FERC to amend its
Certificate of Public Convenience and Necessity to provide for an increase
in Bay State's volumes to 3,110.0 BBtu.
The Siting Council notes that Bay state did not discuss the
availability of DOMAC LNG nor present a contingency plan in case this
supply source is not available as expected. 40 FERC Order No. 380 and
Distrigas Corporation ("Distrigas"), the parent company of DOMAC, having
filed for bankruptcy create uncertainty about the reliability of this
source of supply. Due to this uncertainty concerning the reliability of
DOMAC LNG throughout the forecast period the Siting Council in Condition
Seven will Order the Company to address this issue in its next filing.
3.

Underground Storage 38

The Company has five long-term contracts for underground storage
services. Undergound storage from Granite State is provided through two
contracts. The first, with Consolidated Gas Supply Corporation, provides
a storage capacity of 1,622.7 BBtu and a maximum daily delivery rate of
14.8 BBtu. The second storage service, with Penn-York, provides a storage
volume of 1,894.0 BBtu and a maximum daily delivery rate of 17.2 BBtu.
The transportation from Penn-York was firmed up under Tennessee's proposed
firm transportation of storage gas amendment in FERC Docket No. CP
84-441-002. Previously, the storage service from Penn-York had been on a
best efforts basis. Volumes under both contracts are transmitted through
Tennessee's system and must be taken by the Lawrence and Springfield
divisions.
Additionally, the Company has three contracts with Algonquin for
underground storage service. The first, under the STB storage rate
scheduler provides a storage capacity of 677.0 BBtu and a maximum daily
delivery rate of 7.5 BBtu. The second, under the SIS storage rate
schedule, provides a storage capacity of 800.0 BBtu and a maximum daily
delivery rate of 8.0 BBtu. The SS3 storage service, which succeeds the
SIS service, provides a storage capacity of 800.0 BBtu and a maximum daily
delivery rate of 8.0 BBtu.
4.

Propane

Currently, Bay state contracts for propane on a year to year basis
as the increase in pipeline and storage supplies has reduced the need for
propane. The Company used to contract for propane on a long-term basis.
Currently, the Company has decided to contract in short-term or spot
markets. Bay State has purchased 1,596 BBtu of propane in two sets of
40.

See response to Information Request No. 14.

41.
Bay State's Table G-24 in the original filing did not include a
summary of underground storage contract. The data for underground storage
was submitted in response to Information Request No. 13.
42.
Letter from Calvin Young, Siting Council Staff Analyst, to Chris
Gulick r Bay State Associate Gas supply Analyst, dated June 16, 1986
confirming a phone conversation on June 13, 1986.
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Table 6
Pipeline Supplies

I.

Supplier

1

Cont ract

Grani te State
Algonquin
Algonquin
Algonquin(l)

II.

III.

CD-l
F-l
WS-l
SNG-l

GSS
PennYork
STB
SIS
SS3

MDQ
(BBtU)

Contract
Expiration
Date

28,114
9,027
1,092
2,766

85.7
33.4
18.2
18.1

11/1/2000
11/1/89
11/16/89
9/30/87

14.8
17.2
7.5
8.0
8.0

4/1/2000
3/31/95
4/15/2000
6/5/86
3/31/2000

1,623
1,894
677
800
700

Supplemental Agreements
Contract Quantities
(BBtu)

Contract
Expiration Date

2,610
3,110

1/1/2000

LNG

DOMAC
Proposed Amended ACQ
B.

AVL/ACQ
(BBtu)

Underground Storage Agreements

Grani te State
Granite State
Algonquin
Algonquin
Algonquin

A.

Bay state Gas company
Existing Supplies

Propane

Sea-3
Pet rolane

835
761

2/28/86
3/31/86

Source: G-24 Table of 1985 Forecast and Response to Information Request
No. 13.
(1)
The Company has elected its option to completely market out of this
supply source for the remainder of the contract period.

(27 )
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short-term contracts with Sea-3 and Petrolane. In addition, Bay state
intends to make spot purchases of propane gas during the heating season.
5.

SNG

Bay State opted to market out of its contract with Algonquin for
SNG. The Company retained the right, within certain parameters, to call
on this supply.43 The SNG-l contract expires in October, 1987.
Algonquin SNG has filed to end production of SNG, should Algonquinrs
application receive approval, this supply source will not be available for
Bay State to rely upon.
6.

Spot Purchases of Pipeline Gas

Bay State makes spot purchases of natural gas from Granite state
and Algonquin. These spot purchases of gas occur primarily during the
non-heating season. Spot gas is purchased from Granite State under its
CD-l rate schedule and from Algonquin under its I-I & 1-2 rate schedules.
Bay State also purchases gas from other suppliers of spot gas. These spot
suppliers have included Citizen Energy Corporation and Tempro.
B.

Facilities

Bay State reports no changes to its LNG and propane facilities
since its last filing. Table 7 summarizes the capabilities of the
Company's existing LNG and propane facilities.
The Brockton division has LNG facilities which permit the Company
to store 808 BBtu and vaporize 51 BBtu. The propane facilities have
capacity to store 132.3 BBtu and vaporize 39 BBtu.
The Lawrence division has a LNG facility which permit the Company
to store 19 BBtu and vaporize 13 BBtu. The propane facility has capacity
to store 24.5 BBtu and vaporize 22 BBtu.
The Springfield division has LNG facilities which permit the
Company to store 1020 BBtu, vaporize 59 BBtu and liquify 7500 BBtu. The
propane facilities can store 163.3 BBtu and vaporize 48 BBtu.
The Company also leases 100 MMcf of LNG storage from the Algonquin
LNG, Inc. at its storage facility in Providence, Rhode Island. 44
V.

Comparison of Resources and Requirements
A.

Normal Year

During a normal year the Company must have sufficient resources to
meet the requirements of its firm customers and to refill underground
storage and storage for supplemental fuels before the start of each
43.
In Re: Bay state Gas Company, 12 DOMSC 93, 129-30 (1985) for
details of the Company's right to call upon this supply.

44.
See Bay State Gas Company, 12 DOMSC 93, 136 (1985) regarding the
leasing arrangement between Bay State's and Algonquin LNG Inc.
(28)
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Table 7
Location

Facility

LNG and Propane Facilities
storage
Capacity
(BBtu)

Vaporization
Capacity
(BBtu/day)

Liquefaction
Capacity
(BBtu/day)

Brockton Division

J

Easton
Marshfield
Scituate
Brockton
Taunton
W. Medway

LNG
LNG
LNG
Propane
Propane
Propane

800
8
79.6
32.4
20.3

35
12
4
22
12
5

19
24.5

13
22

a

Lawrence Division
Lawrence
Lawrence

LNG
Propane

Springfield Division
Ludlow
Ludlow
E. Longmeadow
Northhampton
W. Springfield

LNG
LNG

1,020

a

55
4

Propane

59.5

11

Propane

24.5

12

Propane

79.3

25

7,500

The Company has a contract for 100 MMcf of LNG storage in the Algonquin
storage facility in Providence.
Source: Bay State Gas Company, 12 DOMSC 93, 135 (1985).
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heating season. Bay State must also have sufficient gas resources to meet
the firm requirements of its off-system customers.
Tables 8 and 9 summarize the company's forecast of normal-year
non-heating and heating season requirements and the resources it intends
to use to meet those requirements. 45
1.

Normal non-heating season

During a non-heating season, sendout requirements consists of firm
gas for the three divisions, off-system customers and storage refill. The
1985 Forecast projects that non-heating firm and interruptible sales will
increase from 24,617 BBtu in 1985/86 to 25,202 BBtu in 1989/90. Firm
on-system sales in Bay States's three divisions is expected to increase
from 24,617 BBtu in 1985/86 to 25,202 BBtu in 1989/90. Off-sytem sales is
expected generally to decrease during the forecast period from 959 BBtu in
1985/86 to 789 BBtu. 46 Interruptible sales is expected to exceed 13,000
BBtu throughout the forecast period. In addition, the Company refill
requirements for underground storage will increase from 4,537 BBtu in
1985/86 to 4,909 BBtu in 1989/90.
The 1985 Forecast reflects Bay state's intent to take its full
entitlements of firm pipeline supplies from Granite State and Algonquin
under their respective CD-l and F-l rate schedules.
Bay state anticipates the availability of spot natural gas
supplies from both Algonquin and Granite State throughout the forecast
period. The Company intends to take in excess of 10,000 BBtu of Granite
State CD-l and Algonquin 1-1&2 spot gas supplies in each non-heating
season of the forecast period. If this gas should not be available, it
would have no impact upon firm sales of on- or off-systen customers, but
sales to interruptible customers would be reduced.
The company intends to take 1,212 BBtu of DOMAC LNG in each year
of the forecast period. When these volumes exceed refill requirements,
the difference must be sent out to firm on- and off-system customers. Bay
State's supply indicates that it intends to sendout LNG in each
non-heating season except 1987/88. In the other years, Bay state's take
of DOMAC LNG exceeds storage refill of Bay State's and Algonquin LNG
storage facilities.
45.
Bay State submitted its Tables 11 and 12 in 1985 Forecast at 72-81
in place of Tables G-22N and G-22D. In the Company's tables only total
sales and interruptible sendout were reported. The previously calculated
total on-system sales were added to Tables 8 and 9 of this decision.
46.
The Company did not report its off-system sales in its Tables 11
and 12 which replaced the Siting Council's G-22N and G-22D tables. Thus,
the Siting Council Staff estimated off-system sendout for heating and
non-heating season by subtracting interruptible sales and firm on-system
sendout from total sendout for each year of the forecast period. It must
be noted that on-system firm sales reported in section III B.5 differs
from the Staff's constructed off-system sales. However, the size of
interruptible sales forecasted for the period renders the difference
insignificant.
(30)
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2.

Normal heating season

During a heating season, Bay state must have sufficient available
gas supplies to meet temperature-sensitive sendout requirements consisting
of firm gas for the three divisions and off-system customers. The 1985
Forecast projects that on- and off-system firm and interruptible sales
will increase from 27,606 BBtu in 1985/86 to 28,675 BBtu in 1989/90.
On-system sales increase from 24,601 to 26,189. Off-sytem sales is
expected to peak at 2,348 BBtu in 1987/8 and decline to 434 BBtu in
1989/90. Interruptible sales is expected to exceed 4,000 BBtu throughout.
The 1985 Forecast reflects Bay state's intent to take its full
seasonal entitlements of firm pipeline supplies from Granite state and
Algonquin under their CD-l and F-l rate schedules, respectively.
Bay State projects the availability of spot market natural gas
supplies from both Algonquin and Granite State throughout the forecast
period. The Company intends to take 900 BBtu of Granite state CD-l and
Algonquin 1-1&2 spot market purchase gas supplies in each heating season
of the forecast period. If this gas should not be available, it would
have no impact upon firm sales of on- or off-systen customers, but sales
to interruptible customers would be reduced.
Bay State expects to take between 4,384 BBtu and 1,447 BBtu of
pipeline gas from underground storage during the forecast period. Of the
gas from underground storage, 2,749 BBtu is best efforts transportation
service in 1985/86. In the preceding decision, the Siting Council
questioned the abilit~ of Bay State to receive full volumes of its best
efforts gas supplies. 7 Again, the Siting Council has reservations
regarding the ability to receive close-to-full storage volumes during a
normal heating Season.
Bay state expects to take 1,398 BBtu of DOMAC LNG for each heating
of the forecast period. Bay state's supply plan anticipates meeting
sendout requirements in both the heating and non-heating seasons with
DOMAC LNG. Given the uncertainty of DOMAC LNG supplies, the Siting
Council is concerned about the reliability of a supply plan which depends
upon the availability of these supplies in order to meet its sendout
requirements. Condition 7 will address this issue.
In a normal heating season, Bay State also plans to send out
between 130 BBtu and 207 BBtu of propane air and 845 BBtu and 1,447 BBtu
of LNG from storage.
B.

Design Year
1. 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, sendout
requirements are adjusted only for LNG storage, spot market purchases and
supplementals. Thus firm on-system, off-system and interruptible sales
remain the same as before. Table 10, based upon the 1985 Forecast,
47.

Bay state Gas Company, 12 DOMSC 93, 140 (1985).
(31)
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TABLE 8
COMPARISON OF RESOURCES AND REQUIREMENTS
Normal Year - Non-heating Seasons
(in Thousands of BBtu)
1985/86

1986/87

1987/88

1988/89

1989/90

10,612

10,793

10,929

11,101

11,225

13,046
24,617

13,101
24,809

13,130
24,869

13,159
25,022

13,188
25,202

1,361
1,695
207
475
800
4,538

1,606
1,695
207
677
724
4,909

1,606
1,695
207
677
724
4,909

1,361
1,695
207
677
724
4,664

1,361
1,695
207
677
724
4,664

904
1,015

1,100
III
1,211

1,447
111
1,558

909
111
1,020

826
111
937

30,170

30,929

31,336

30,706

30,803

15,616
5,893
4,178
0
2,400
400
249
28,736

15,874
6,400
3,979
0
2,400
400
442
29,495

15,874
6,400
3,979
0
2,400
400
848
29,901

15,874
6,400
3,979
0
2,400
395
223
29,271

15,874
6,400
3,979
0
2,400
400
316
29,364

212
11

212
11
0
1,212

212
11

212

212

11

11

0

0
1,212

1,435

1,212
0
1,435

0
1,212
0
1,435

1,435

30,930

31,336

30,706

30,799

Requirements
Firm Sendout*
Off-System **
lnt er rupt i ble
Total Requirements
i

ij
1

Undergr'd Star. Refill
GSS-1
S-l firm
S-1 into
BTB
SIS/5S3
Total
LNG refill
Bay State
Algonquin
Total
Reg'ments and Refill

III

Resources
Pipeline
Grani te CD-l
Granite CD-1 into
Algonquin F-l
Algonquin WS
Algonquin I-1&2
Consolidated
Other
Total
Supplementa1s
Bay State LNG boil-off
Algonquin LNG boil-off
Algonquin SNG
DOMAC LNG
Propane Air
Total
Total Resources

0

1,212
0
1,435
30,171

0

°

Source: Table 11 of the 1985 Forecast.
* Firm On-System sendout was calculated from the three Tables G-5
**See Text.
(32)
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TABLE 9
COMPARISON OF RESOURCES AND REQUIREMENTS
Normal Year - Heating Season
(in thousands of BBtu)
Requirements

1985/86

1986/87

1987/88

1988/89

1989/90

Firm Sendout
Off-System *
Inter ruptib1e
Total Requirements

22,361

22,715

23,078

23,445

23,794

4,374
27,606

4,391
28,907

4,417
29,843

4,432
28,459

4,447
28,675

13,236
600
4,849
1,092
300
0
636
20,713

13,361
600
5,049
1,092
300
0
1,058
21,460

13,361
600
5,049
1,092
300
0
1,652
22,054

13,361
600
5,049
1,092
300
0
1,092
21,494

13,361
600
5,049
1,092
300
0

Underground Stor.
GSS-1
S-l firm
S-l (int. )
STB
SIS/SS3
Total

1,313
1,635
197
463
776
4,384

1,550
1,635
197
660
700
4,742

1,550
1,635
197
660
700
4,742

1,313
1,635
197
660
700
4,505

1,313
1,635
197
660
700
4,505

Supp1ementa1s
Bay State LNG
(boil-off)
Algonquin LNG
(boil-off)
Algonquin SNG
DOMAC LNG
Propane Air
Total

671
149
100
8
0
1,398
183
2,509

862
149
100
8
0
1,398
189
2,706

1,198
149
100
8
0
1,398
195
3,048

676
149
100
8
0
1,398
130
2,461

596
149
100
8
0
1,398
207
2,458

27,606

28,908

29,844

28,460

28,677

Resources

ij
I

Pipeline
Grani te CD-1
Granite CD-1 (int. )
Algonquin F-1
Algonquin WS
Algonquin 1-1&2
Consolidated
Other a
Total

Total Resources
Source:

1,312

21,714

Table 11 of the 1985 Forecast.
*See p. 29
(a) other refers to anticipated spot gas purchases from
undetermined sources response to Information Request No. 22.
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TABLE 10
COMPARISON OF RESOURCES AND REQUIREMENTS
Design Year - Non-heating Seasons
(in Thousands of BBtu)
1985/86

1986/87

1987/88

1988/89

1989/90

10,612

10,793

10,929

11,101

11,225

13,046
24,617

13,101
24,809

13,130
24,869

13,159
25,022

13,188
25,202

1,623
1,695
207
677
800
5,002

1,623
1,695
207
677
724
4,926

1,623
1,695
207
677
721
4,923

1,623
1,695
207
677
724
4,926

1,623
1,695
207
677
721
4,923

1,495
100
1,595

2,414
111
2,525

2,892
111
3,479

2,131
111
2,242

2,202
111
2,313

31,225

32,260

33,271

32,190

32,438

15,616
5,000
3,979
0
500
400
4,296
29,791

15,874
5,000
3,979
0
500
400
5,073
30,826

15,874
5,000
3,979
0
500
400
6,084
31,837

15,874
5,000
3,979
0
500
400
5,002
30,755

15,874
5,000
3,979
0
500
400
5,251
31,004

212
11
0
1,212
0
1,435

212
11
0
1,212
0
1,435

212
11
0
1,212
0
1,435

212
11
0
1,212
0
1,435

212
11
0
1,212
0
1,435

31,226

32,261

33,272

32,190

32,439

Regui rements
Firm Sendout*
Off-System **
Inter ruptib1e
Total
I

~

J

Undergr'd Stor. Refill
GSS-l
S-l firm
S-l int.
STB
SIS/SS3
Total
LNG refill
Bay State
Algonquin
Total
Req'ments and Refill
Resources

Pipeline
Grani te CD-l
Granite CD-1 int.
Algonqu in F-l
Algonquin WS
Algonquin 1-1&2
Consolidated
Other a
Total
Supp1ementa1s
Bay State LNG boil-off
Algonquin LNG boil-off
Algonquin SNG
DOMAC LNG
Propane Air
Total
Total Resources
=i

Source: Table 12 of the 1985 Forecast.
* Firm On-System sendout was calculated from the three Tables G-5
** See Text.
(34)
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TABLE-11
COMPARISON OF RESOURCES AND REQUIREMENTS
Design Year - Heating Season
(in thousands of BBtu)
Requirements

1985/86

1986/87

1987/88

1988/89

1989/90

Firm Sendout*
Off-System *
Interruptible
Total Requirements

24,601

24,994

25,394

25,803

26,189

1,969
27,442

1,792
28,587

1,781
29,523

1,824
28,210

1,731
28,355

13,236
0
5,049
1,092
0
0
0
19,377

13,361
0
5,049
1,092
0
0
0
19,502

13,361
0
5,049
1,092
0
0
34
19,536

13,361
0
5,049
1,092
0
0
0
19,502

13,361
0
5,049
1,092
0
0
0
19,502

Underground Stor.
G8S-1
S-l firm
8-1 (int.)
STB
SIS/SS3
Total

1,550
1,635
197
660
776
4,818

1,550
1,635
197
660
700
4,742

1,550
1,635
197
660
700
4,742

1,550
1,635
197
660
700
4,742

1,550
1,635
197
660
700
4,742

Supplementa1s
Bay State LNG
(boil-off)
Algonquin LNG
(boil-off)
Algonqu in SNG
DOMAC LNG
Propane Air
Total

1,244
149
100
8
0
1,398
348
3,247

2,136
149
100
8
0
1,398
553
4,344

2,600
149
577
8
0
1,398
515
5,247

1,862
149
100
8
0
1,398
450
3,967

1,931
149
100
8
0
1,398
527
4,113

27,442

28,588

29,525

28,211

28,357

Resources

1

Pipeline
Granite CD-1
Granite CD-1 (int. )
Algonqu in F-1
Algonquin WS
Algonquin 1-1&2
Consolidated
Other a
Total

Total Resources
Source:

Table 12 of the 1985 Forecast.
*See p. 29
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reflects that Bay State's take of firm pipeline supplies from Granite
State and Algonquin under their CD-l and F-l rate schedules,
respectively, will remain the same during a design non-heating season.
Although spot purchases from Algonquin are expected to decline by
1,900 BBtu, total spot purchases are expected to increase as Bay State
anticipates purchases from other sources by approximately 4,000 to 5,300
BBtu during the period. The Siting Council questions a supply plan which
depends upon increasing spot purchases especially in future filings when
plans for design non-heating season will follow design winters, a
circumstance in which many companies would seek spot supplies to refill
storage.
Bay State intends to increase LNG storage volumes of its own
storage facilities for a design non-heating season by between 724 BBtu
and 1,445 BBtu during the forecast period.
2.

Design heating season

During a design heating season, Bay State must have sufficient
available gas supplies to meet temperature sensitive sendout requirements
consisting of firm gas for the three divisions and off-system customers.
The 1985 Forecast projects that on- and off-system firm and interruptible
sales will increase from 27,442 BBtu in 1985/86 to 28,355 BBtu in
1989/90. Firm on-sytem sales to customers of Bay States's three
divisions are expected to increase from 24,601 BBtu in 1985/86 to 26,189
BBtu in 1989/90. Interruptible sales are expected to peak at 1,969 BBtu
in 1985/6 and decline to 1,731 BBtu in 1989/90.
The 1985 Forecast reflects Bay state's intent to take its full
seasonal entitlements of firm pipeline supplies from Granite state and
Algonquin under their CD-l and F-l rate schedUles, respectively.
Bay State anticipates the availability of spot market purchases
of gas supplies only from sources other than Algonquin and Granite State
throughout the forecast period. The Company expects that as much as
1,652 BBtu of these supplies will be available during a design heating
season of the forecast period. If this gas should not be available, it
would have no impact upon firm sales to on- or off-systen customers, but
sales to interruptible customers would be reduced. However, these spot
purchases approach the volumes taken by interruptible customers. Thus,
reliance upon these spot supplies may be critical to Bay state's supply
plan. The Siting Council expects the Company to address the issue of the
reliability of spot purchases in its response to Condition Eight in this
decision.
Bay State expects to take 4,818 BBtu of pipeline gas from
underground storage in 1985/86 and take 4,742 thereafter. Of the gas
from underground storage, 3,183 BBtu is best efforts in 1985/86 which
becomes 3,086 thereafter. The Siting Council questioned the ability of
Bay State to receive full volumes of its best efforts gas supplies during
a design heating season. 48
48.

Ibid.
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Bay state expects to take 1,398 BBtu of DOMAC LNG for each
heating season of the forecast period. Bay state's supply plan
anticipates meeting sendout requirements in both the heating and
non-heating seasons of a design year with DOMAC LNG. Given the
uncertainty of this supply source, Condition 7 will address this issue.
In a design heating season, Bay State also plans to send out
between 348 BBtu and 553 BBtu of propane air and 1,244 BBtu and 2,600
BBtu of LNG from storage.
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 its
firm peak day requirements, which for Bay State includes both its on- and
off-sytem customers. Tables 11, 12 and 13 outline the Company's peak day
requirements and resources for each of the three divisions (including
off-system sales). These tables indicate that Bay State has more than
adequate amounts of pipeline gas, firm transportation of underground
storage, and LNG and propane storage capacity to meet peak day sendout
requirements in each of its divisions. This assumes that the gas
supplies in the storage facilities equal or exceed daily sendout
capabilities.
Since Lawrence and Springfield receive their pipeline and
underground storage gas only from Tennessee's system and Brockton
receives its pipeline supply only from Algonquin, it may be useful for
Bay State to group the resources and facilities of Lawrence and
Springfield for the purpose of supply planning for a peak day. Treating
the Lawrence- Springfield divisions as a single unit will depend upon the
flexibility in Bay State's contracts regarding where the gas may be taken
off Tennessee's system. There may be a potential benefit to Bay State in
terms of reliability and costs to planning for gas supplies for Lawrence
and Springfield as a unit. Condition Eight addresses this issue.
1.

Brockton

In Bay State's supply plan the following facilities and sources
of supply are available to meet peak day sendout requirements of
Brockton: Granite State CD-l gas; Algonquin F-l gas; Algonquin winter
service; propane; and LNG. On a peak day, the Brockton division's
requirements increase from 123.5 BBtu in 1985/86 to 131.0 in 1989/90.
The peak day resources are 153.8 BBtu in 1985/86 and 153.4 BBtu
thereafter. Brockton has excess capacity to meet peak day requirements
amounting 30.3 BBtu in 1985/86 and is 22.4 BBtu in 1989/90. Pipeline gas
supplies available to meet peak day needs are equal to 63.7 BBtu in
1985/85 and 63.3 BBtu thereafter. The division requires about 60 BBtu of
supplemental fuels on a peak day.
2.

Lawrence

In Bay state's supply plan for Lawrence include the following
sources of supply and facilities: Granite state CD-l gas; underground
storage; propane; and LNG. On a peak day, the Lawrence division's
requirements increase from 55.9 BBtu in 1985/86 to 63.1 in 1989/90.
(37)
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TABLE 11
COMPARISON OF RESOURCES AND REQUIREMENTS
Brockton
Peak Day (BBtu)

,

1

Requirements

1985/86

1986/87

1987/88

1988/89

1989/90

Firm Sendout
Off-System

120.9
2.6

122.8
2.6

124.7
2.6

126.6
2.6

128.4
2.6

Total

123.5

125.4

127.3

129.2

131.0

12.1
33.4
18.2
0
0

11.7
33.4
18.2
0
0

11.7
33.4
18.2
0
0

11.7
33.4
18.2
0
0

11.7
33.4
18.2
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

0
0
0
0
0
0

51.0
0
0
39.1

51.0
0
0
39.1

51.0
0
0
39.1

51.0
0
0
39.1

51.0
0
0
39.1

153.8

153.4

153.4

153.4

153.4

Resources

Pipeline
Grani te St. CD-1
Algonquin F-1
Algonquin WS
Conso lidat ed
Other a
Underground Stor.
GSS-1
S-l firm
S-l (into )
STB
SIS/SS3
Total
Supp1ementa1s
Bay St. LNG
Algonquin SNG
DOMAC LNG
Propane Air
Total Resources

Source: Table G-23 of the 1985 Forecast
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TABLE 12
COMPARISON OF RESOURCES AND REQUIREMENTS
Lawrence
Peak Day (BBtu)
Requirements

1985/86

1986/87

55.9

57.6

59.3

61. 4

63.1

Pipeline
Grani te St. CD-1
Algonquin F-1
Algonquin WS
Consolidated
Other a

19.4
0
0
0
0

28.3
0
0
0
0

28.3
0
0
0
0

28.3
0
0
0
0

28.3
0
0
0
0

Underground Stor.
GSS-1/S1 ( fi rm)
STB
SIS/SS3

14.9
0
0

14.9
0
0

14.9
0
0

14.9
0
0

14.9
0
0

Supp1ementa1s
LNG storage
Algonquin SNG
DOMAC LNG
Propane Air

19.2
0
0
21.0

19.2
0
0
21.0

19.2
0
0
21.0

19.2
0
0
21. 0

19.2
0
0
21.0

Total Resources

74.5

83.4

83.4

83.4

83.4

Total

1987/88

1988/89

1989/90

Resources

,

1

Source: Table G-23 of the 1985 Forecast
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TABLE 13
COMPARISON OF RESOURCES AND REQUIREMENTS
Springfield
Peak Day (BBtu)
Requirements

1985/86

1986/87

1987/88

1988/89

1989/90

Firm Sendout
Off-System

98.8
5.4

99.8
5.4

100.7
5.4

101, 6
5.4

102.6
5.4

104.2

105.2

106.1

107.0

108.0

56.2
0
0
0
0
0

48.5
0
0
0
0
0

48.5
0
0
0
0
0

48.5
0
0
0
0
0

48.5
0
0
0
0

0

0
0
0
0
0

0
0

0

55.5
0

Total
I

i

Resources

Pipeline
Grani te St. CD-1
Algonquin F-1
Algonquin WS
Algonquin I-1&2
Consolidated
Other a
Underground Stor.
GSS-1
S-l firm
STa
SIS/SS3
'rota1
Supp1ementa1s
LNG storage
Algonquin SNG
DOMAC LNG
Propane Air
Total Resources

0
0
0
0
0

0
0

0
0

55.5

0

0
0
0

0

0

55.5
49.9
153.9

0

55.5
0
0
49.9

49.9

49.9

55.5
0
0
49.9

161, 6

153.9

153.9

153.9

0
0

Source: Table G-23 of the 1985 Forecast
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The peak day resources are 74.5 BBtu in 1985/86 and 83.4 8Btu thereafter.
Lawrence's excess capacity above peak day requirements is 18.6 BBtu in
1985/86 and 20.3 BBtu in 1989/90. Pipeline and underground storage gas
supplies available to meet peak day needs are equal to 34.3 BBtu in
1985/85 and 43.2 BBtu thereafter. The division requires about 20 BBtu of
supplemental fuels on a peak day.
3.

Springfield

For Springfield, Bay State has the following sources of supply and
facilities available: Granite State CD-l gas; propane; and LNG. On a peak
day, the Springfield division's requirements increase from 104.2 BBtu in
1985/86 to 108.0 in 1989/90. The peak day resources are 161.6 BBtu in
1985/86 and 153.9 BBtu thereafter. Springfield has excess capacity to
meet peak day requirements of 57.4 BBtu in 1985/86 and 45.9 BBtu in
1989/90. Pipeline gas supplies available to meet peak day needs are equal
to 56.2 BBtu in 1985/85 and 48.5 BBtu thereafter. The division requires
48.0 BBtu in 1985/86 and 60.5 BBtu in 1989/90 of supplemental fuels on a
peak day.
D.

Summary and Conclusions

The Siting Council finds Bay State's supply plan to be adequate to
meet forecast sendout requirements of its three divisions for a normal
year, design year and peak day. Since the filing lacked a cold-snap
analysis the adequacy of the supply plan to meet a cold-snap cannot be
addressed.
The Siting Council is concerned about Bay State's reliance upon
spot market purchases. In particular, in a design non-heating season the
Company intends to obtain natural gas in the spot market from undetermined
suppliers. Specifically, the spot purchases are designed to refill
underground storage. Should these purchases follow a design winter when
many companies may also be seeking such supplies, then the availability
and cost of such supplies may be uncertain. The decision of Bay State to
depend upon spot purchases may well be a suitable supply plan, but Bay
State has not demonstrated the reliability of spot purchases. In future
filings, the Company should demonstrate either that spot purchase are
reliable or that the Company has an appropriate contingency supply plan
for dealing with the potential unreliabilitly of spot market purchases of
natural gas.

( 41)
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VI.

Impact of Order in Docket No. 85-64

The Siting Council's Order in Docket No. 85-64, along with new
Administrative Bulletin No. 86-1, implementing that order, makes some
changes in the filing requirements to be met by Massachusetts gas
companies in future forecast filings, beginning in 1986. For the
Company's convenience, the changes which are most likely to affect its
preparation of its next forecast filing are briefly outlined below.
A.

Forecast Accuracy

The Siting Council is instituting a requirement that each gas
company report on the accuracy of its past forecasts, vis a vis actual
normalized sendout for the same years. The Company should determine what
factors had considerable impact upon forecast accuracy and specifically
address how much of an impact does inaccuracy in the estimation of number
of customers have upon sendout estimation. Also, the Company should
determine how much improvement is possible from forecasting use per
customer for new and existing customers separately.
B.

Normalization Method

The Order in Docket No. 85-64 requires gas companies to describe in
detail and justify their approach to normalization of sendout for
weather. In the 1985 Forecast, Bay State did not include a description of
its method of normalizing sendout. Bay State in its next filing should
describe its method of normalizing sendout data and then provide
justification for this procedure.
C.

Design Year and Peak Day Selection

Administrative Bulletin 86-1 will require the gas companies to
provide a rationale for selection of design criteria. Bay State views the
design winter as a more relevant reliability standard than a design year
for planning purposes since it believes that if a design winter can be met
then a design non-heating season can be met as well. 42 The Company
should provide support for this assertion. Also, Bay State uses a design
winter standard obtained by adding ten percent of a normal year's degree
days to a normal winter's degree days for each division. The Company
should provide a rationale for its design winter specifically referring to
the impact of this criterion upon adequacy, reliability and cost.
D.

New Split Year

On the recommendation of many gas companies, the Siting Council has
determined that the split year used for Siting Council reporting purposes
should begin in November along with the heating season rather than in
April. This change will affect all gas companies, requiring them to
recalculate the sendout for each historical base year in their forecast on
a one-time basis, as well as to adjust the seasonal degree-day content of
the years forming the basis of their normal and design year criteria. The
Siting Council recognizes that will cause some inconvenience in preparation
49.

Tr. 11/22/85 at 13-17.

( 42)
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of the 1986 forecast, but expects that OVer the long run the new split
year will improve the accuracy and reliability of gas company forecasts.
E.

Analysis of Cold-Snap Preparedness

The Order in Docket 85-64 requires that in their next filing, all
large- and medium-sized companies must submit either an analysis of their
cold-snap preparedness or an explanation of why such an analysis is
unnecessary to demonstrate that they will be able to meet their firm
sendout obligations throughout a protracted period of design or
near-design weather. These explanations of why such an analysis is
unnecessary should discuss a company's supply mix, inventory turnover
practices, lead time for attaining supplemental supplies, and historical
experience of equipment malfunctions, as well as the company's experience
in actual historical cold periods. If Bay State chooses to provide such
explanations and through them be able to demonstrate satisfactorily that
the Company's inventories and other supply capabilities are such that cold
snaps do not pose a theat to its ability to meet firm send out obligations,
it may be excused from preparing such cold-snap analyses in the future,
unless the company's supply mix, inventory turnover practices, equipment
performances, or lead times for acqUiring supplies change.
F.

Cost Studies

In the past, the Siting Council's review of a gas company's supply
plan has focussed primarily on a company's ability to meet the
requirements of its firm customers under normal and design weather
conditions. In the past, the Siting Council generally has not compared or
evaluated the costs of gas supply alternatives.
With a range of supply alternatives currently available at
different prices, deliverabililty levels, and contract terms, the Siting
Council must now ensure a gas company's choice of supplies is consistent
with the Siting Council's mandate to ensure "a necessary energy supply
with a minimum impact on the environment at the lowest possible cost."
Mass. Gen. Laws c. 164m sec 69H (emphasis supplied).
In this context, the Siting Council finds that in every forecast
filing that indicates that the addition of a long-term firm gas supply
contract is proposed within the forecast period, companies are to perform
an internal study comparing the costs of a reasonable range of practical
supply alternatives. Bay State should prepare an internal study comparing
the costs of a reasonable range of practical alternatives whenever its
subsidiary Granite State is contemplating a long-term supply which will
impact Bay State's supply plan during the forecast period. This
reqUirement is intended to cover instances when the following types of
contractual arrangements are proposed: (a) changes in or amendments to
existing firm pipeline supply contracts or new firm pipeline projects;
(b) changes in or amendments to firm gas storage contracts and for firm
transportation of storage gas or new firm gas storage and/or
transportation projects; (c) firm supplies of gas from a producer under a
contract covering a two-year period or longer, along with related
transportation arrangements; (d) any arrangement for supplemental gas
supplies for which the supply is intended for use for a period longer than
a single heating season, except for arrangements in which the company can
adjust the LNG volumes for the following heating season.
(43)
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The Siting Council expects companies to prepare such analyses as
part of their routine planning efforts when considering major new supply
options. In the case of Bay State, it should prepare cost studies
whenever its subsidiary, Granite State, is considering major new supply
options as well. The Siting Council does not prescribe a particular
methodology that companies must use in these cost studies. Also, if Bay
State is already performing such studies, the Siting Council does not
require the Company to conduct other ones specifically to meet this
requirement. Finally, the Siting Council does not require the submissions
of such cost studies as part of each forecast or forecast-supplement
filing; however, Bay State may be required to make individual studies
available to the Siting Council at its request in cases where the Siting
Councilor its Staff believes the results of such studies are needed to
develop a complete review of the Company's supply plan.
VII

Order and Conditions

The Siting Council APPROVES the Third Long-Range Forecast of Gas
Requirements and Resources of Bay State. Bay State shall be required to
meet the eight conditions listed below.
1.

That Bay State's next Supplement is due on September 2, 1986.

2.

That Bay State shall conduct a survey of other local gas
distribution companies (at least five) which employ
distributive lag econometric models to forecast sendout
requirements. The Company shall evaluate the methodological
and data issues involved in distributive lag models. Upon
completion of the evaluation, a report should be prepared for
the Siting Council which summarizes the results and either
confirms the appropriateness and reliability of the current
forecast methodology or modification of the present
methodology. The report should include the results of the
study.

3.

That Bay State collect and maintain data on gross customer
additions and gross customer losses on a monthly basis for
each class and division. Also, the Company shall outline how
it intends to develop and utilize a historical record on gross
customer additions and gross customer losses. Furthermore,
the Company shall outline a method for estimating gas usage
for new and existing customers. In complying with this
Condition, the Company should specifically address the
concerns stated in section III.A.l.a.

4.

That Bay State present an analysis of commercial and
industrial usage by SIC code. The Company shall address the
issue concerning customer usage differences between existing
and new customers. Also the analysis should include a
detailed discussion explaining what factors are likely to
influence the Company's ability to market gas in the coming
five years, including but not limited to: available
equipment; technological changes in equipment; cogeneration;
demographics; conservation; marketing programs and policy;
and gas and oil prices.

(44)
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5.

That Bay State outline the status of off-system contract
negotiations with each of its 16 off-system customers. The
outline should include, but not be limited to, the firm and
optional volumes expected for each off-system customer and
the termination date on each existing contract or proposed
ending date of renegotiated contracts.

6.

That Bay State discuss in detail its participation in the new
supply projects for which applications are pending at FERC or
approved by FERC within the twelve month period preceding the
company's new forecast filing. In particular, the Company
should at a minimum describe the status of each project,
the pipeline system through which the gas will be transmitted
upon, the volumes Bay state proposes to receive directly from
each project, and the volumes Granite State proposes to
receive from each project.

7.

That Bay State provide a detailed description on the status
of DOMAC LNG and submit a contingency supply plan for meeting
sendout requirements in a normal and design years and on a
peak day should DOMAC supplies not be available as expected.

8.

That Bay State describe the flexibility in its contracts with
Granite State to move pipeline and underground storage
volumes between Lawrence and Springfield and determine
whether cost and reliability reasons exist for treating these
two divisions as a single unit for peak day supply planning
purposes.

9.

That Bay State satisfy the requirements outlined in the Siting
Council's order in Docket No. 85-64, Standards and Procedures
for ReViewing Sendout Forecasts and Supply Plans of
Massachusetts Natural Gas Utilities, as described in Section
VI above.

Susan F. Tierney
Hearing Officer
Dated in Boston, this twenty seventh day of June, 1986.
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UNANIMOUSLY APPROVED by the Energy Facilities Siting Council by the
members and designees present and voting: Sarah Wa1d (for Paula W. Gold,
Secretary of Consumer Affairs); Joel1en D'Esti (for Joseph D. Alviani,
Secretary of Economic and Manpower Affairs); Stephen Roop (for James S.
Hoyte, Secretary of Environmental Affairs); Patricia L. Deese (Public
Engineering Member); Madeline Varitimos (Public Environmental Member).
Absent: Sharon M. Pollard (Secretary of Energy Resources); Dennis J.
LaCroix (Public Gas Member); Joseph W. Joyce (Public Labor Member).
Ineligible to vote: Elliot J. Roseman (Public Oil Member); Stephen Umans
(Public Electricity Member).

(46)
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The Energy Facilities Siting Council ("Siting Council") hereby
APPROVES subject to CONDITIONS the Fourth Supplement to the Second
Long-Range Forecast of natural gas requirements and resources of the
Essex County Gas Company ("Essex" or "the Company"). This supplement
covers Essex's projections through the 1989-90 split-year.
The Company's Fourth Supplement is essentially the same as the
previous supplement in terms of the form of the narrative and the
methodology used to project sendout requirements. Based on this, the
Siting Council's decision in this proceeding is brief, and will only
focuses only on selected aspects of the Company's sendout forecast and
supply plan.

I. INTRODUCTION
A. Procedural History
The Company filed the Fourth Supplement to its Second Long-Range
Forecast of natural gas requirements and resources on November 6,
1985. A Notice of Adjudication of the Supplement was issued and was
published in accordance with the Hearing Officer's instructions. No
petitions to intervene or motions to participate as an interested
person were filed.
While consideration of the Supplement was pending, the Siting
Council Staff issued a Notice of Inquiry into an Evaluation of
Standards and Procedures for Reviewing Sendout Forecasts and Supply
Plans of Massachusetts Natural Gas Utilities ("the Notice of Inquiry")
in Siting Council Docket No. 85-64. The purpose of this Notice of
Inquiry was to solicit comments from all of the Massachusetts natural
gas companies under the Siting Council's jurisdiction concerning the
Siting Council's review process of gas company forecasts and how this
process could be made more efficient and effective, and the Siting
Council's decisions on those forecasts more meaningful to those
companies.
The Notice of Inquiry established specific suggestions for
changes in the standards and procedures to be followed by the siting
Council in gas company forecast proceedings. After requesting and
receiving written comments on these suggestions, the Siting Council
Staff held 10 days of hearings on the Notice of Inquiry in November,
1985. On November 13, 1985, Essex appeared before the Siting Council
Staff at the hearing to answer questions regarding issues raised in
the Notice of Inquiry and the content of its current Supplement.
Essex's responses are referred to in this Decision (as "Tr., 11/13/85,
at
OJ.
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As stated in the Procedural Order of October 22, 1985 in Docket
No. 85-64, the present Decision is made on the basis of the Siting
Council standards and procedures which prevailed at the time the
Supplement was filed. However, certain applicable changes to those
standards and procedures evolving from the Notice of Inquiry are
discussed in Section VII, infra, in addition to suggestions and
instructions for Essex's implementation of those standards and
procedures in its 1986 forecast filing.
B. Record
The record in this Decision consists of the Supplement; the
Weather Analysis from September 1961, through August 1984; the letter
from Alan Neale dated June 25, 1986; and the transcript of the
November 13, 1985, hearing on the Notice of Inquiry in Siting Council
Docket No. 85-64.
II. BACKGROUND
The Company is engaged in the distribution and retail sale of gas
in seventeen communities in northeastern Massachusetts. The Company
serves approximately 30,500 firm customers disaggregated into
residential with gas heating, residential without gas heating, and
combined commercial and industrial classes. The largest class is the
residential class, which in split year 1984-85 had more than 66
percent of the total customers and more than 55 percent of the total
firm sendout in both the non-heating and heating seasons. (See
Supplement, Tables G-l through G-5.)
Essex has contracts with Tennessee Gas Pipeline ("Tennessee"),
Distrigas of Massachusetts Corporation ("DOMAC"), and Bay State Gas
Company ("Bay State"), as its major Sources of supply over the
five-year forecast period. Essex also is a participant in Phase 2 of
the Boundary Gas Project. The Company also has long-term storage
contracts with Consolidated Gas Supply Corporation ("Consolidated")
and Penn-York Storage Corporation ("Penn-York"). In addition, Essex
is entering into a precedent agreement with Arlington Exploration
("Arlington") for additional underground gas storage capacity. (See
Supplement, at 10.)
Essex's total actual firm sendout in the 1984-85 split year was
4,032 MMcf, which represents a slight decrease of 0.5 percent from the
total actual firm sendout of 4,053 in the 1983-84 split year.
Normalized total firm sendout increased slightly, from 4,074 MMcf in
1983-84 to 4,199 MMcf in 1984-85, an increase of 3.1 percent. (See
Supplement, Table G-5.)

2

-193-

Table 1 shows the forecast of send out by customer class for the
heating and non-heating seasons in split years 1985-86 and 1989-90.
(See Supplement, Tables G-l through G-5.) Send out in the residential
heating class is projected to grow at an average annual rate of 2.02
percent while commercial and industrial class sendout will have an
average annual growth rate of 5.84 percent. Sendout in the
residential nonheating class is forecast to decline at an average
annual rate of 3.55 percent. Total firm sendout for the total split
year is expected to grow at an annual rate of 3.42 percent.
III. PREVIOUS CONDITIONS
The Siting Council imposed three conditions in its last decision
on Essex's Third Supplement to its Second Long-Range Forecast. In Re
Essex, 13 DOMSC 37 at 45.
1) Essex shall describe in detail the basis for projecting
customer numbers in each class including the reason for
selecting any trends, and the method of utilizing data from the
Marketing Department, and independent data from census reports
or other available sources. A statement that such data is used
"judgementally" will not satisfy this condition. Essex shall
describe the impact of projections of customer numbers on its
sendout requirements in the heating season.
2) Essex shall present a detailed description and analysis,
with supporting documentation, of its peak day sendout
requirements and the supply resources available to meet the
requirements.
3) Essex shall present a detailed description on its plans and
contingency plans for LNG. The discussion shall include: the
status of the Distrigas and DOMAC federal government
applications; the impact of Order No. 380 on DOMAC's ability to
supply Essex with LNG; and identification of other potential
suppliers of LNG, and possible terms of delivery.
With respect to Condition One, the Company asserts that it has
accurate records of changes in customer numbers on which the Company
bases future projections of sendout on base use and heating use per
customer. Essex's Marketing Department closely tracks customer
changes on a monthly basis for the purposes of analyzing load
distribution and in order to update current forecasts. (See
Supplement, Exhibits 2, 3, and 4.)
Essex forecasts residential customers by trending the most recent

1
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TABLE 1
Fore[ast of Send out by Class
I~orlilal
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1985 - 86
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Nonhealing

Heating
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Heating

Season
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and
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52.6

845.0

1797,7

49.1

92,0

85,0

3,9

7),8

69,9

2,7

591. 0

1118.0

37.6

775.0

1495.0

42,3

34.6

235.3

5.9

40.2

278,4
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..

--------------------------------------------------------------------------------------------------------------------iotal Firm
SendouL

1482.0

3065.0

Interruptible

96.0

Total Sendoui

1578. (1

1738.0

3641.0

102.0

695. {)

143,0

3167.0

2433.0

3784,0

100.0

Sourc.e: Supplement, Tables 8-j through G-5.
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historical customer additions, utilizing Bureau of Census Reports for
comparison purposes to assure that projections are reasonable. These
population forecasts, combined with the company's internal review of
the physical system, allow for a determination of customer changes by
class. (See Supplement, at 3.) Commercial and industrial customers
are also~nded from historical data and reviewed utilizing
information from the Marketing Department regarding significant (high
use) customers. (See Supplement, at 3.) The commercial and
industrial class has been to a certain degree disaggregated with the
use of a Dual Fuel Rate structure. Essex now tracks dual-fuel
customers separately, given that on average they use roughly 17 times
the volume of the average commercial and industrial customers and that
they together account for apprOXimately 12 percent of the sales in
this class. Further, Essex "monitors" those factors which can
influence changes in customer numbers, such as sales of appliances and
the price of substitute fuels.
The Siting Council acknOWledges the Company's attempts to explain
its customer projections. Essex has stated to the Siting Council that
its Marketing Department looks at commercial and industrial customer
additions and the anticipated sendout requirements for each addition.
Also, the Marketing Department uses Bureau of Census reports
subjectively as a source for confirming assumptions or trends on the
number of anticipated customers in its service territory. Customer
growth targets are historical trends impacted by marketing efforts.
The Company has stated that, historically, the approximate growth
trend has been 250 MMcf per year, 10 MMcf of which is in the
residential class. The Company can also curtail sales to
interruptible customers, giving it more than adequate resources to
meet firm customer requirements. (Response to Staff information
Requests SO-4 and SO-7, Docket No. 84-15.) In addition, the Company
has stated that if the number of firm customers were to increase by
200 percent, the heating season sendout would only increase by 2.5
percent during a specified period. (Letter form Alan Neale, dated June
25, 1986.)
The Siting Council has concluded that the Company is using
adequate customer projection methods for a company of its size. The
Company appears to have adequate resources available to it
(supplementals and interruptible sales) to help meet possible supply
shortfalls. The Siting Council concludes that Condition One has been
met, but requests Essex to continue to improve the documentation of
its forecast of customer numbers.
Regarding Condition Two, Essex has provided the peak day sendout
in 1985 as well as projections for peak day sendouts over the
five-year forecast period. (See Supplement, at 9.) In projecting peak
day sendout, Essex determines the use per degree day per customer for
each customer class in each town after extracting base summer load.
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The design 76-degree-day use is then calculated and the daily base is
added in. Company use and unaccounted for gas is also added in to
yield the projected peak day requirements. To calculate future peak
days, normalized sendouts for each year are compared yielding a
percentage increase in load on a total system basis, after which the
peak design loads are adjusted. (See Supplement, at 10.) The Siting
Council accepts the Company's response to this Condition and concludes
that this Condition has been met.
AS will be discussed later in Section VI, the Siting Council
recognizes that the Company has more than adequate resources to meet
its peak day sendout requirements (even without certain planned
supplies), assuming its estimate of peak-day sendout is reliable. To
increase the Siting Council's confidence in the Company's projection
of peak-day sendout requirements, the Siting Council encourages Essex
to continue to improve the narrative description of its peak day
sendout methodology in future filings.
With regard to Condition Three, Essex briefly discussed its plans
concerning liquefied natural gas ("LNG"). If this supply were to be
discontinued, Essex stated that it would seek spot purchases during
the winter but would attempt to make summer purchases in order to
assure full storage prior to the start of the heating season. Essex
stated it has have already contacted other companies (Commonwealth Gas
Company and Colonial Gas Company) concerning the possibility of an LNG
supply. Essex would either liquify volumes of its own CD-6 pipeline
supplies or buy any excess volumes available to fill LNG storage. (See
Supplement, at 12.)
The Siting Council is concerned about DOMAC's federal-government
application and the impact of FERC Order No. 380 on DOMAC's existing
contract with Essex. Because of the status of supplies from DOMAC is
uncertain at the present time, the Siting Council reimposes a
condition to require that Essex provide a detailed update in its next
filing on the status of the DOMAC supply source, and specify its
contingency plan for meeting sendout requirements in a normal and
design year and on a peak day if DOMAC LNG supplies are not available
as expected. (~Section VII.)
IV. SENDOUT METHODOLOGY
A. Customer Use Factors
Essex projects gas sales for three firm customer classes: 1)
residential with gas heating, 2) residential without gas heating
(general), and 3) commercial and industrial. For each rate class and
each month, total projected sales are calculated by adding the base
load and heat load. In Re Essex County Gas Company, 13 DOMSC 37, 38
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(1985).
The monthly base use is the average daily base use per customer
mUltiplied by the number of customers and days in that month. For
each of the three customer classes, Essex projects annual base use
factors for each year in the forecast period based on historical
trends in the base use factor in Mcf per customer per day. (See
Supplement, at 8; Exhibits 6 and 7.) Essex's base use factor is based
on JUly and August sales data. (See Supplement, at 5.) The monthly
heat use is the daily heat use per customer (in Mcf/degree day)
mUltiplied by the number of customers and by the effective billing
degree days in the month. Essex calculates heating use factors for
the month of January, and then determines monthly heat factors from
the projected January figures using monthly historical percentage
variations. Monthly heat use factors are used for each customer class
for each split year in the five-year forecast period. (See Supplement,
at 8; Exhibits 6 and 7.)
In the residential with gas heating class, the Company notes a
decline in both base use and heating use factors. Essex attributes
this decline to factors such as increased appliance efficiency,
economic conservation, and use of supplemental fuels such as wood or
coal. Split-year base use factors show a slight decline over the
forecast period, from 112.1 Mcf per customer in 1985-86 to 106 Mcf per
customer in 1989-90, an average annual rate of decline of 1.11
percent. Essex projects heating use factors will decline from 0.011
Mcf per customer per degree day in 1985-86 to 0.0106 Mcf per customer
per degree day in 1989-90, an average annual rate of decline of 0.74
percent. (See Supplement, Table G-l.)
The use factors in the residential non-heating class have also
been declining, due to conversion of master-metered apartment
buildings to individually metered accounts, conversion of customers to
the residential heating class, and increased efficiency of appliances.
(See Supplement, at 6.) Average use per customer over the five-year
historical period has been declining at an average annual rate of 1.49
percent. Essex anticipates that this trend will continue as use per
customer is forecast to decline from 24 Mcf per customer in 1985-86 to
21.4 Mcf per customer in 1989-90, an average annual rate of 2.27
percent.
In the commercial and industrial class, base use and heating use
factors are calculated on an individual basis for the larger
customers. Use projections for any new large-customer are based on
engineering or architectural calculations as to heat, process use and
base use requirements. Any large customers wishing to convert to gas
are evaluated based on historical consumption of energy by that
customer. Where possible, Essex bases projections of use factors on
historical data. Essex forecasts a relatively constant rate of growth

7

-198-

in the commercial and industrial class throughout the five-year
forecast period. (See Supplement, at 7.)
Essex includes the effect of conservation in its projections by
using trend lines. The Company feels that, based on Company data,
actual quantification of conservation would serve no useful purpose.
Thus Essex recognizes the effect of conservation through customer use
factors. (See Supplement, at 13.) The Siting Council would, however,
be more comfortable if the Company could provide documentary
justification for this statement and requests Essex to do so in its
next filing.
Unaccounted-for gas has been determined to be 5.8 percent of
total firm sales with some rounding of fractional percentages. Total
unaccounted-for gas is then split up monthly in accordance with a
three-year historical average. Company use is a flatly projected
annual use which is spread in accordance with a five-year average.
Total firm sendout is the sum of total firm sales in each of the three
customer classes plus unaccounted-for gas and company use.
The Siting Council acknowledges the Company's effort to explain
changes in customer use factors and the significance of these changes
on sendout requirements in the forecast period. The Siting Council,
however, does not necessarily agree that quantification of the effect
of conservation would serve no useful purpose. The Siting Council
encourages Essex to continue to include detailed descriptions and
explanations of these changes in customer use factors, and
conservation, to help explain their impact on future sendout
requirements.
B. customer Projections

Essex projects that the average number of residential gas heating
customers will grow from 21,329 in 1985-86 to 24,753 in 1989-90, an
average annual rate of growth of approximately 3.02 percent. (See
Supplement, Table G-l.) This rate of growth is slightly slower than
that of the previous supplement, where an average annual rate of
growth of 3.16 percent over the forecast period was projected.
Residential customers are forecast by trending the most recent
historical customer additions. The Company utilizes Bureau Of Census
Reports for towns and cities in the service territory to assure that
internal projections of customer numbers are reasonable. These
population forecasts, combined with a review of the phYsical system,
are used to project changes in customer numbers.
The average number of residential-without-gas-heating customers
is projected to continue declining. In the past five years, the
average number of customers declined from 8,605 in 1980-81 to 7,413 in
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1984-85, representing an average annual rate of decline of 2.94
percent. The Company projects the average number of customers will
decline from 7,352 in 1985-86 to 6,904 in 1989-90, an average annual
rate of decline of 1.25 percent. (See Supplement, Table G-2.) The
major reason for this decline in average customer numbers has to do
with conversion of customers from the general class to the gas heating
class.
(See Supplement, at 6.)
The Company projects the number of commercial and industrial
customers will increase, from 2,845 in 1985-86 to 3,373 in 1989-90, an
average annual rate of growth of 3.46 percent. Historically, the
average annual rate of growth of customer numbers has been 2.23
percent, so the current Supplement indicates that the rate of growth
in customer numbers for the five-year forecast period will be greater
than the previous five years. (See Supplement, Table G-3 A and B.)
Commercial and industrial customer numbers are also trended from
historical data and reviewed using information from the Marketing
Department that pertains to individual high use customers. Essex has
determined that approximately 14 percent of the sales in the
commercial and industrial class are attributable to residential-type
users (multi-dwelling units that are master-metered), 12 percent to
dual-fuel customers, and the remaining 74 percent of sales to the rest
of the commercial customers. (See Supplement, at 7.)
In its last decision, the Siting Council criticized Essex for the
absence of discussion or description of the method of projecting the
number of customers in each of the three service classes, or the use
of empirical checking through independent census data on the
residential customers. More importantly, the Company did not describe
the impact of changes in customer numbers on its total sendout
requirements throughout the forecast period. In Re Essex County Gas
Company, 13 DOMSC 37 at 41 (1985). The Siting Council required Essex
to address its customer number projections, and describe their impact
on overall supply requirements, particularly during the heating
season. As discussed earlier, the Siting Council has concluded that
the Company is using adequate customer projection methods for a
company of its size. The Company appears to have adequate resources
available to it (supp1ementa1s and interruptible sales) to help meet
possible supply shortfalls. (See Section III., supra.)
C. Normal Year Projections
The Company retained the services of Stone and Webster, Engineers
and Consultants, to analyze weather data on an annual basis. Normal
weather frequency as reflected in the months that appear in billing
records was provided in the current Supplement and was used as the
basis for calculating normal, design, and peak day send out
requirements. (See Supplement, Exhibit 1.)

9

-200-

Essex uses normal year effective degree days in forecasting sales
and send out requirements. This is represented by the arithmetic
monthly averages from September, 1961 through August, 1984. (See
Supplement, at 1; Exhibit 1.) The total split year degree days for a
normal year are 6,925 with 1,556 degree days in the non-heating season
and 5,369 degree days in the heating season.
D. Design Year and Peak Day Projections
The Company uses a design year as experienced during the period
from April, 1966 through March, 1977, as this is the coldest period
experienced in over twenty years. Essex says it will continue to use
this period for design send out planning until a more critical period
is experienced. (See Supplement, at 2.) Design year degree days for
the total split year are 7,788, with 1,795 degree days in the
non-heating season and 5,993 degree days in the heating season.
The Company's present method of calculating design weather year
sendout requirements is essentially unchanged from the previous filing
which the Siting Council found acceptable. Essex generates design
year sales projections by using effective design year degree days in
place of normal year effective degree days in its sendout
calculations. (See Supplement, at 10.)
To forecast peak day sendout, Essex uses a 76 effective degree
day which is the maximum peak day experienced on the system during the
last twenty years. Again, Essex plans to continue to use this maximum
degree day experienced until a colder, twenty-four hour average has
been experienced. (See Supplement, at 2.)
In this method of forecasting peak day sendout requirements, the
use per degree day per customer is calculated using February heating
factors for each customer class in each town after extracting base
summer load. The design 76 degree day use is then calculated and the
daily base is added in as is company use and unaccounted for gas. (See
Supplement, at 10; Exhibit 5.) As discussed earlier, the Siting
Council encourages Essex to Continue to improve the level of
documentation and narrative description of its peak day send out
methodology.
V. RESOURCES AND FACILITIES
The Company has contracts with Tennessee, DOMAC, and Bay State
for providing the major sources of supply over the five-year forecast
period. The contracts with Tennessee expire in the year 2000, with
DOMAC in year 1998, and with Bay State in 1988. (~Supplement, at
10; Table G-24.) Essex also is a participant in the long-awaited
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Phase 2 Boundary Gas Project.
Essex has requested an increase in its pipeline volumes purchased
from Tennessee. The current annual vOlumetric limitation ("AVL") is
5,299.435 MMcf but the Company is curtailed to 4,100.2 MMcf. (See
Supplement, Table G-23 and G-24.) Tennessee has applied to FERC as
part of the AVL project to increase the firm supplies of CD-6 gas to
distribution company customers. Tennessee Gas Pipeline Company, FERC
Docket No. CP84-441-000. Tennessee has applied to increase the
Company's AVL from 4,100.2 MMcf to 5,324 MMcf, which Essex expects to
receive in 1987-88. (See Supplement, at 11.) However, Tennessee's
FERC filing indicates a proposed increase in the Company's MDQ to 17
MMcf, (not 20 MMcf as reported in the Supplement), and an increase in
the AVL to 5,036 MMcf (not 5,324 MMcf as reported in the Supplement).
The Siting Council requests that Essex, in its next filing, clarify
this discrepancy, reflect the proper figure in its Supplement Tables,
and report on the impact of this difference on peak day resources.
Tennessee has indicated that this project will be delayed.
The company's contract for purchased LNG from DOMAC was increased
effective April, 1985 from 290 MMcf per year to 390 MMcf per year, an
increase of 34.5 percent. In addition, Essex has 80 MMcf of LNG
available per year from Bay State with the option for an additional 10
MMcf if required. (See Supplement, Table G-24.J
In the previous decision, the Siting Council expressed concern
over the Company's contingency plans for LNG delivery. In Re Essex
County Gas Company, 13 DOMSC 37 at 44 (1985). Essex has stated in the
current Supplment that if this supply were suddenly unavailable during
a heating season, the Company would seek spot purchases as necessary
during the winter, but would look more to summer purchases to refill
storage. Essex has already contacted other Massachusetts gas
companies (i.e., Commonwealth Gas Company and Colonial Gas Company)
concerning the possibility of an LNG supply. In this situation, Essex
would either liquify volumes of its own pipeline supply or purchase
excess volumes available to refill LNG storage. (See Supplement, at
12. )
AS discussed earlier, the Siting Council is concerned about
DOMAC's federal government application and the impact of FERC Order
No.380 on DOMAC's existing contract with Essex. (Distrigas, ERA Docket
No. 82-13-NG; Distrigas of Massachusetts Corporation, FERC Docket No.
CP77-217.) Because the status of supplies from DOMAC is uncertain at
the present time, the Siting Council imposes a condition and ORDERS
Essex to provide a detailed update on the status of the DOMAC supply
sourCe and, if necessary, to specify its contingencY plan for meeting
sendout requirements in a normal and design year and on a peak day if
DOMAC LNG supplies are not available as expected. (See Section VIII.)
The company's report on the status of DOMAC LNG shall indicate whether

11
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such a contingency plan is necessary.
Regarding the anticipated supplies from the Phase 2 Boundary
project, it has become evident that Boundary service will not commence
by the originally estimated 1986 in-service date. As a result,
Tennessee has filed an application with FERC for authorization to
provide interim sales of natural gas to Boundary customers until the
facilities necessary to import gas from Canada are constructed.
Tennessee would sell gas to those cutomers at their CD-5 and CD-6 rate
schedules. This project, known as "Boundary Interim Service," is
pending FERC approval. (FERC Docket No. CP86-251.) Essex anticipates
volumes of 549 MMcf per year and 1.5 MMcf per day through this service
beginning in November, 1987. (See Supplement, Table G-24.) If the
final Phase 2 project is delayed further, the Company's contigency
plan (as reported prior to Tennessee's application to provide interim
service) includes postponing addition of non-firm loads, curtailing
existing non-firm loads as necessary, entering into spot purchase
agreements for propane or LNG, and seeking other immediate supply
commitments from other pipeline suppliers capable of selling and
transporting. (See Supplement, at 12.) The Siting Council requests
that Essex, in its next filing and until Phase 2 of the Boundary
Project is in service, provide an updated report on its involvement in
the interim service and subsequent phases of the project.
Essex also has long-term storage contracts with Consolidated and
Penn-York, which enables the Company to store 700 MMcf of gas taken
during the summer for use during the winter months. The Company is
also entering into a precedent agreement with Arlington to store an
additional 400 MMcf of gas. Essex expects to begin injecting gas at
this facility in April, 1987. The Company's contracts with
Consolidated expires in the year 2000, and Penn-York in the year 1995.
(See Supplement, at 11; Table G-24.)
The Company maintains a liquified natural gas ("LNG") storage
tank in Haverhill. The Company also has facilities for storing
propane. Essex uses propane as a peak shaving supply source. It is
Company policy that all storage facilities are full at the start of
each heating season. (See Supplement, at 11.) Essex feelS confident
that propane can become another major supplemental supply source in
the near future. Short term supply contracts are usually arranged
before the beginning of the heating season in order to establish
maximum and minimum contract volumes for the heating season.
VI. COMPARISON OF RESOURCES AND REQUIREMENTS
Tables 2 and 3 present a comparison of resources and requirements
for the normal year non-heating and heating seasons, while Tables 4
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Comparison of Resources and Requirments
(MMc i)

Normal Year - Nonheating Season

Requirements
Norma.l Firm
Sendoul

1985 - 86

1986 - 87

1987 - 88

1988 - 89

1989 - 90

1482

1<:'
"Jilt•

1608

1673

1738

96

•J
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,.
'01
,
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510

"",

'::0::7
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621

514

2088

2106

2731

2985

2947

1989

1989

2447

2569

2569

24
2

34
7

2
0

I)

0

0

321

321

".

10

76

52

o·
, .,

53

21)B8
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2731

2985

2947

Interruptible:

Storage Refill
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T8P CD-6
T8P Stor age Return
- Fir-m

- Best

Ef forts

BDundary*
LNS frollt Storage

(includes DONAC)

Tolal

* BDundary
SDlHC2:

Interim Service proposeD to be provided by Tennessee

Supplement, hole G-22N.

13

G~s

Pipeline.

4

-204-

TABLE 3
Comparison of Resources and Requirements
(MMci)

Normal Year - Heating Season
Requirements
Nor-mal Firm
Sendout

1985 - 86

3065

Interruptibles

1986 - 87

1987 - 88

3206

if;'}

7

36

134

3330
p

,~

1988 - 89

1989 - 90

3495

"".11
.)0,.

473

143

0

0

Storage Refill

- Underground

126

-------~----------------------------------------------------------------------------------------------------------------------

3203

3347

3529

3968

3784

2111

2111

')71::,;1
..
,"oJ,

2754

2754

StGrage Return
- Firm

434

464

452

i98

'i'J<'

~""'.;

24b
96

5i4

- Best

63

p"
w..

.0

0

228

228

228

445

534

210

.394

250

15

15

15

15

15

To\al

Resources

TgB

CD-b

TEP

Efforts

Boundary*

LNG

from Sior"age

DOMAC)

(includes

Propane from storage

------~-----------------------------------------------------------------------------------------------------------------------

3203

To\al

* Boundary
Source:

3549

3347

Interim Service propDsed to be provided by Tenne:see Gas Pipeline.

Supplem2nt~

Table G-22N.

14

3968

3784
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TABLE

~

Comparison of Resources and Requirements
(Mcf)

Design Year - Nonheating Season
Requirements

1985 - 86

1986 - 87

1987 - 88 .

1988 - 89

1989 - 90

Normal Firm

1601

1668

1738

18 r)8

1819

Inlerruptibles

92

1)

.302

55.3

5b5

Storage Refill
. Underground

445

490

692

603

536

2138

2158

2732

2964

2980

1989

1989

2447

2569

2569

"-,5

2
0

4
1

6

8

0

0

2.30

321

321

106

130

53

69

83

SendDut

Tolal

ResDurces

TGP CD-6

TGP Storage Return
- Fir'm
- Best Efforls

~,5

Boundary*
LNG from Storage
(includes DOMACi

-----------------------------------------------------------------------------------------------------------------------------2138

Tolal

* Boundary
Source:

2732

2158

Interim Service proposed to De provided by Tennessee Gas Pipeline.

Supplement, Table G-22N.

15

2964

2980
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Comparison of Resources and Requirements
IMMc I!

Design Year - Heating Season
Requirements

Normal Firm
Sendou1

1985 - 86

1986 - 87

1987 - 88

1988 - 89

1989 - 90

,qc;')

3325

3479

3635

3792

"J

0

66

174

98

62

58

W8

!)

0

3537

3809

3966

4050

2111

2111

2754

2754

2754

451
2".1

454

388

227

li4

453
76

619
10 i

-0

I)

228

228

229

601

585

310

450

~~~

15

160

15

5

i5

3389

3537

3809

3966

4050

Int.erruptibles

-.J, ...

~

Storage Se rill

- Underground
To\al

Resources

T8P CD-6

TGP Starage REturn
- Fir ill
- Best Efforts
PG~ndar·y*

LtJG from Storage
iincludes DOMAe)
Propane rr Dill Star age
, To\al

* Boundary
Source:

Interim Service proposed to be provided by Tennessee Gas Pipeline.

Supplement; iable G-22N.
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and 5 compare resources and requirements for the non-heating and
heating seasons for a design year, respectively. Assuming full
storage of supplementals and best-efforts storage return from
Tennessee, Essex has adequate resources available to it to meet system
requirements under both normal and design year conditions throughout
the five-year forecast period. As shown in Table 5, the Company's
firm requirements and resources are not balanced for the 1985-86
design heating season despite the indication of a small level of
planned sales to interruptible customers. The Siting Council requests
that the Company ensure that its reported requirements and resources
are balanced in future filings.
Table 6 presents the comparison of resources and requirements
throughout the five-year forecast period for peak day conditions. It
is clear that Essex has more than adequate resources available to meet
its peak day requirements, again assuming full storage of
supplementals and Tennessee storage return. The Company would still
be able to meet its peak day requirements without Tennessee storage
return volumes, but in that situation stored supplementals would be
critical to its supply plan. As stated above, the Siting Council
requests that Essex, in its next filing, discuss the Tennessee AVL
project, and Boundary projects and the impact of these projects on
peak day resources.
Because of the role which supplementals play in the Company's
supply plan, the Siting Council is concerned with Essex's ability to
meet its system requirements under cold-snap conditions. In future
filings, the Siting Council would like to see a formal cold-snap
analysis by the Company to demonstrate its ability to meet its
requirements during a period of prolonged peak day conditions. This
concern is expressed in Section VII., infra.
VII. IMPACT OF ORDER IN DOCKET NO. 85-64
The Siting Council's Order in Docket No. 85-64, along with new
Administrative Bulletin No. 86-1, implementing that order, makes some
changes in the filing requirements to be met by Massachusetts gas
companies in future forecast filings, beginning in 1986. For the
Company's convenience, the changes which are most likely to affect its
preparation of its next forecast filing are briefly outlined below.
A. Forecast Accuracy
The Siting Council is instituting a requirement that each gas
company report on the accuracy of its past forecasts, vis a vis actual
normalized send out for the same years. If Essex should have
difficulty in locating these historical data for inclusion in its
filings, it should request assistance from the Siting Council Staff.
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Comp2rison of Resources and Requirements

Peak Day
RequirelIlE!nts

1985 - 86

Foreca.sted
Send out

1986 - 87

1987 - 88

1988 - 89

1989 - 90

41

43

45

47

49

15

15

20

20

20

T8P SIDr age

6

6

9

9

9

Propane

7

7

7

7

7

':ill

20

20

20

ResourcE5
T&P CD-6

Vapor i zed Lfl8

LN6 Storage

20

Bounda.r y*

Total

* Boundary

';'\i

0

0

2

2

2

49

49

59

59

59

Interim Service proposed to be provided by Tennessee Gas Pipeline.

Source: Supplement l Table 6-23.
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B. Normalization Method
The order in Docket No. 85-64 requires gas companies to describe
in detail and justify their approach to normalization of weather.
Essex should include in its next filing a detailed description and
discussion of its normalization technique, including its reasons for
using this method.
C. Design Year and Peak Day Selection
Administrative Bulletin 86-1 will require the gas companies to
provide a rationale for their selection of design criteria. Essex
already does this in their description of weather data. (See
Supplement, at 2.) Essex already states that it bases its design year
on the coldest period experienced in over 20 years, as experienced
during the period from April 1966 through March 1977. The Company
should explain in its next filing whether the Company uses the coldest
year experienced, the coldest year in the past 20 years, or the
coldest period during the period from April 1966 through March 1977.
An explanation of how the design criteria are selected for both annual
and peak-day.
D. New Split Year
On the recommendation of many gas companies, the Siting Council
has determined that the split year used for Siting Council reporting
purposes should begin in November, along with the heating season,
rather than in April. This change will affect all gas companies,
requiring them to recalculate the sendout for each historical base
year in their forecast on a one-time basis, as well as to adjust the
seaonal degree day content of the years forming the basis of their
normal and design-year criteria. The Siting Council recognizes that
this will cause some inconvenience in the preparation of the 1986
forecast, but expects that over the long run the new split year will
improve the accuracy and reliability of gas company forecasts.
E. Analysis of Cold-Snap preparedness
The order in Docket No. 85-64 requires that in their next
filings, all large- and medium-sized companies must submit either an
analysis of their cold-snap preparedness or an explanation of why such
an analysis is unnecessary to demonstrate that they will be able to
meet their firm send out obligations throughout a protracted period of
design or near-design weather. These explanations should discuss a
company's supply mix, inventory turnover practices, lead time for
attaining supplemental supplies, and historical experience of
equipment malfunctions, as well as the company's experience in actual
historical cold periods. Should Essex be able to demonstrate
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satisfactorily through this explanation that its inventories and other
supply capabilities are such that cold snaps do not pose a threat to
its ability to meet firm sendout obligations, it may be excused from
preparing such cold-snap analyses in the future, unless the Company's
supply mixes, inventory turnover practices, equipment performance, or
lead times for acquiring supplies change.
F. Cost Studies

In the past, the Siting Council's review of a gas company's
supply plan has focussed primarily on the company's ability to meet
the requirements of its firm customers under normal and design weather
conditions. In the past, the Siting Council generally has not
compared or evaluated the costs of gas supply alternatives.
With a range of supply alternatives currently available at
different prices, deliverability levels, and contract terms, the
Siting Council must now ensure a gas company's choice of supplies is
consistent with the Siting Council's mandate to ensure "a necessaer
energy supply with a minimum impact on the environment at the lowest
possible cost." Mass. Gen. Laws ch. 164, sec. 69H (emphasis supplied).
In this context, the Siting Council finds that in every forecast
filing that indicates the addition of a long-term firm gas supply
contract is proposed within the forecast period, companies are to
perform an internal study comparing the costs of a reasonable range of
practical supply alternatives. This requirement is intended to cover
instances when the following types of contractual arrangements are
proposed: (1) changes in, amendments to or new firm pipeline supply
contracts; (2) changes in, amendments to or new firm gas storage
contracts and for firm transportation of storage gas; (3) firm
supplies of gas from a producer under a contract covering a two-year
period or longer, along with related transportation arrangements; (4)
any arrangement for supplemental resoUrces for which the supply is
intended for use for a period longer than a single heating season,
except for arrangements in which the company can adjust the LNG
volumes for the following heating season, or for arrangements
concerning supplies intended primarily for system operation.
The Siting Council expects companies to prepare such analyses as
part of their routine planning efforts when considering major new
supply options. However, the Siting Council does not prescribe a
particular methodology that companies must use in these cost studies.
Also, if Essex is already performing such studies, the siting Council
does not require the Company to conduct additional studies to meet
this requirement. Finally, the Siting Council does not require the
submission of such cost studies as part of each forecast or
forecast-supplement filing; however, Essex may be required to make
individual studies available to the Siting Council at its request in
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cases where the Siting Councilor its Staff believes the results of
such studies are needed to develop a complete review of the Company's
supply plan.
VIII. ORDER
The Siting Council APPROVES the Fourth Supplement to the Second
Long-Range Forecast of gas requirements and resources of Essex county
Gas Company subject to the following CONDITIONS which are to be met in
the Third Long-Range Forecast to be filed on October 1, 1986:
1) The Company shall provide a detailed update on the status of
the DOMAC supply source and, if necessary, to specify its contingency
plan for meeting send out requirements in a normal and design year and
on a peak day if DOMAC LNG supplies are not available as expected.
The Company's report on the status of DOMAC LNG shall indicate whether
such a contingency plan is necessary.
2) That the Company faithfully comply with the Siting Council's
Order in Docket No. 85-64 and that Order's implementation in
Administrative Bulletin 86-1.

James G. White, Jr.
Hearing Officer
June 26, 1986
UNANIMOUSLY APPROVED by the Energy Facilities Siting Council by
those members and designees present and voting: Sharon M. Pollard
(Secreary of Energy Resources); Sarah Wald (for Paula W. Gold,
Secretary of Consumer Affairs); Joellen D'Esti (for Joseph D. Alviani,
Secretary of Economic and Manpower Affairs); Stephen Roop (for James
S. Hoyte, Secretary of Environmental Affairs); Patricia L. Deese
(Public Engineering Member); Madeline Varitimos (Public Environmental
Member). Absent: Dennis J. LaCroix (Public Gas Member); Joseph W.
Joyce (Public Labor Member), Ineligib e to vote: Elliot J. Roseman
(Public Oil Member); Stephen D. Urn ns (Pu lie Electricit
mber).
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The Energy Facilities Siting Council ("Siting Council") hereby
APPROVES the Third Supplement to the Second Long-Range Forecasts of Gas
Resources and Requirements ("Supplement" or Forecast") of Commonwealth
Gas Company and Hopkinton LNG Corporation ("Hopkinton") subject to the
CONDITIONS set forth hereinafter.
I.

Introduction
A.

Background

Commonwealth Gas Company ("Commonwealth" or "the Company" 1) is
engaged in the distribution and retail sale of natural gas to
approximately 200,000 customers in 51 cities and towns in central,
eastern, and southeastern Massachusetts. The Company has four
divisions, serving geographically separate portions of its service
territory: the Worcester division, which serves a large portion of
central Massachusetts; the Framingham division, which serves several
suburbs to the south and west of Boston as well as a small portion of
Boston itself; the Cambridge division, which serves Cambridge and part
of Somerville; and the New Bedford division, which serves several towns
in southeastern Massachusetts.
In split year 1984-1985, the Company provided firm service to
204,301 customers, 92 percent of which were residential. Firm sales in
1984-1985 totalled 33,675 MMcf, the second-highest of any gas company in
Massachusetts, of which 57 percent was sold to residential customers, 26
percent to commercial customers, and 17 percent to industrial customers.
In addition to firm sales, the company also sells gas on an
interruptible basis. In the 1984-1985 split year, interruptible sales
totalled 9,009 MMcf, or approximately 27 percent of total sendout.
Table 1 summarizes Commonwealth's 1984-1985 customer numbers and sendout
statistics.
Hopkinton is engaged in the operation of LNG facilities located in
Hopkinton and Acushnet, Massachusetts. Hopkinton does not own or sell
any gas, but provides natural gas liquefaction, storage and
revaporization service to Commonwealth under an exclusive 25-year
contract running until January, 1997.
B.

History of the Proceedings

Commonwealth and Hopkinton filed their supplements on November 1,
1985, pursuant to an extension of time granted by the Hearing Officer.
A Notice of Adjudication was issued by the Hearing Officer on November
8, 1985, and was duly published by the Company in accordance with the

::;

1commonwealth Gas Company is a wholly owned subsidiary of the
Commonwealth Energy System ("System"). a Massachusetts trust whose other
principal operating subsidiaries include Commonwealth Electric Company
and Cambridge Electric Light Company. The System also owns 50 percent
of the outstanding common stock of Hopkinton LNG Corporation.
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Table 1
Commonwealth Gas Company
Number of Customers and Firm Sendout (MMcf)l
1984-1985 (Actual)

worcester

I

""

Cambridge

New Bedford

Total Company
Customers

Sendout

3,895
170

152,239
36,639

18, 689
564

3,272

1,482

14,415

8,776

297

145

721

1,008

5,646

5,814

49,857

6,268

204,301

33,675

Customers

Sendout

Customers

Sendout

Customers

Sendout

Customers

Sendout

50,333
6,158

6,164
108

34,908
6,161

4,937
137

30,809
14,070

3,693
149

36,190
10,250

Commercial

4,446

3,271

3,620

2,348

3,077

1,675

Industrial

490

3,284

232

1,344

141

Total Firm

61,427

12,827

44,921

8,766

48,097

Customer Class

.....

Framingham

Residential

With heating
Without heating

N

I

Interruptible

1.

I

1,648

Excludes company use and losses.

1,301

4,089

1,971

9,009
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Hearing Officer's instructions. No petitions to intervene or
participate as an interested person were filed by December 16, 1985, the
deadline established for such petitions in the Notice of Adjudication;
consequently, these proceedings were left in an uncontested posture.
On September 20, 1985, the Siting Council Staff ("Staff") issued a
Notice of Inquiry opening a docket (No. 85-64) for the purpose of
evaluating the Siting Council's standards and procedures for reviewing
long-range sendout forecasts and supply plans of Massachusetts natural
gas utilities. The Notice of Inquiry set forth a large number of ideas
as to how the Siting Council might improve the implementation of its
statutory mandate to secure a necessary energy supply for the
Commonwealth with a minimal environmental impact and at the lowest
possible cost (Mass. Gen. Laws. c. 164, sec. 69H), and ordered all of
the gas companies regulated by the Siting Council to submit written
comments on those ideas and also to appear at a hearing to be convened
in Docket No. 85-64. Commonwealth filed its comments on November 20,
1985, and representatives of the Company appeared at the hearing on
November 26, 1985. They offered verbal comments on the Notice of
Inquiry and were questioned extensively by the Staff. Much of the
information they provided in this way has relevance to the Siting
council's review of the Company's current Forecast, and in fact has
obviated the need for discovery in the present case. Accordingly, this
Decision is made on a record consisting of: (1) the Supplements filed by
Commonwealth and Hopkinton in the above-referenced dockets; and (2) the
transcript of Commonwealth's remarks at the hearing in Docket No. 85-64,
cited hereinafter as "Tr., 11/26/85, at
"
As the result of the proceedings in Docket No. 85-64, the Siting
Council on May 29, 1985 has issued an Order revising its standards and
procedures for reviewing gas company forecast filings and an
administrative bulletin (Administrative Bulletin No. 86-1) revising gas
company filing requirements in keeping with that Order. Section VII,
infra, discusses the impact of the Order and the Administrative Bulletin
on Commonwealth's and Hopkinton's next forecast filings.
II.

Past Conditions

The Siting Council approved the last forecast supplement submitted
2
for adjudication by Commonwealth subject to six (6) conditions:
1.

That Commonwealth provide in its Third Supplement its findings
on base use factors, along with all supporting documentation,
as far as is practicable.

2The First Annual Supplement to the Second Long-Range Forecasts of
Commonwealth and Hopkinton was filed on September 29, 1983, in Docket
No. 83-5/83-6, and was approved on October 30, 1984. Commonwealth was
ordered to file its Second Supplement on December 3, 1984, but the
Second Supplement was treated as an informational filing only and was
not adjUdicated.
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2.

That Commonwealth provide in its Third Supplement
documentation in support of its added load projections by
division and class of service for each year of the forecast
period. The Company should address all those issues discussed
herein~

3.

That Commonwealth provide in its Third Supplement a detailed
discussion of the status of its conservation monitoring
program, including computerization of data, the impact of
conservation (as opposed to economic factors) on sales, and
conservation patterns during the year and on peak days. The
Company shall also discuss the status of its marketing
information and statistical reporting systems and future plans
for integrating these systems into its forecast of sendout
requirements.

4.

That Commonwealth state in its Third Supplement its
expectations regarding the future availability and reliability
of the Boston Gas Storage arrangement.

5.

That Commonwealth discuss in its Third Supplement the means
which are currently in place to transfer volumes of gas to
Cambridge from Framingham in excess of the Cambridge
division's MDQ on the Algonquin system. The Company should
address all those issues outlined herein.

6.

That Commonwealth and Hopkinton shall file their Second Annual
Supplements to the Second Long-Range Forecast on December 3,
1984. This filing will be for informational purposes only and
will not be adjudicated. The Third Annual Supplements shall
be due on September 2, 1985, and shall encompass the above
Conditions.

The Siting Council is satisfied that Commonwealth has met the
requirements of Conditions 1 and 2. The current Supplement contains a
detailed discussion of the Company's research into methods of adjusting
for temperature sensitivity of base use, which discussion explains the
Company's decision not to make such adjustments in terms of the
inconclusiveness of the results of its study. Supplement, at 6-8.
While the Company's conclusions may be questioned, there is no doubt
that it has fulfilled Condition 1 by "provid[ing] in its Third
Supplement its findings on base use factors ..•. "
Likewise, the Company has provided extensive documentation of its
added load projections. Exhibits 7, 8, 9 and 10 to the Supplement not
only dis aggregate those projections by division and class for each year
of the forecast period but also break down the added load by source,
showing the amounts expected to be added through Company conversions,
dealer conversions, new single-family homes and new condominiums within
the residential class, and the amounts of added commercial, industrial
and municipal load to be derived from heating use and from process use
of gas. The Siting Council commends the Company on the thoroughness of
its approach to disaggregating its added load forecast, and recognizes
Condition 2 as satisfied.
-6-
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It is much less clear that Condition 3 has been met. Condition 3
required the Company to provide a "detailed discussion of the status of
its conservation monitoring program," but in its current Supplement the
Company has not discussed this program at all. The Company states that
it "is planning to conduct a comprehensive energy usage survey of its
non-heating customers early in 1986 to better qualify and quantify the
total residential conversion potential," and that "[i]nformation derived
from this survey will aid the company in future forecasts of added load
and in estimating potential conservation." Supplement, p. 13. It is
not clear that this survey has any relationship to the conservation
monitoring program referred to in the last decision, but even if it is
intended to serve as the Company's conservation monitoring program, the
Company has not provided the detailed description of it contemplated in
Condition 3. Thus, the Siting Council deems that Condition 3 has not
been met, and will reimpose it in an expanded form to require the
Company to describe its plans to monitor conservation by customers other
than residential non-heating customers, as well as to provide the
results of its energy usage survey to the Siting Council in its next
forecast filing. See Section VIII, infra.
As to Condition 4, Commonwealth's G-22 and G-23 tables show that it
expects to receive both storage gas and LNG from Boston Gas Company
("Boston Gas") through the forecast period. However, Table G-24 still
describes Commonwealth's contracts with Boston Gas for these services as
Il pending,ll
and the narrative contains no explanation of the status of
the contracts nor any discussion of the availability and reliability of
these supplies.
Particularly in light of Commonwealth's remarks at the hearing in
Docket No. 85-64 to the effect that this gas cannot be transported to it
unless Algonquin Gas Transmission Company ("Algonquin") receives a
transportation certificate to do so from the Federal Energy Regulatory
Commission ("FERC") under Section 7 (c) of the Natural Gas Act (Tr.,
11/26/85, 37-39, 56), there seems to be some reason for skepticism about
the availability and reliability of these supplies, making a discussion
of this question all the more important. Accordingly, the Siting
Council judges that Condition 4 has not been satisfied, and will
reimpose it in this Decision. See Section VIII, infra.
Similarly, Condition 5 will be reimposed because the Siting Council
can find no discussion at all in the current Supplement of the means by
which the Company can transfer volumes of gas to Cambridge from
Framingham in excess of the Cambridge division's MDQ (maximum daily
quantity) on the Algonquin system. See Section VIII, infra.
Condition 6 pertained only to filing dates for the Company's Second
and Third Supplements, and has been met for all practical purposes.
III. Forecast of Sendout Requirements
A.

Description of Forecast Methodology

In preparing the Third Supplement, the Company began its
forecasting process by normalizing firm sendouts for the twelve-month
-7-
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period ending with March of 1985 for each of the Company's four
divisions. Interruptible sales were subtracted from total sendout on a
monthly basis to derive total firm sendout by month. Large industrial
sales were then subtracted from total firm sendout, on the assumption
that large industrial use is not primarily temperature sensitive and
therefore should not be normalized for weather.
The Company regards the average aggregate sendout for the months of
July and August as its base load, due to the absence of a significant
number of heating degree days during that period. This monthly base
load (adjusted for the number of days in the month) was subtracted from
the total monthly aggregate sendout to derive the monthly heat-sensitive
aggregate sendout for each month in split year 1984-1985. The monthly
heat-sensitive aggregate sendout was then divided by the number of
degree days in the month to develop a monthly heating factor expressed
as MMcf per degree day.
The monthly heating factors were normalized for weather by
multiplying each monthly heating factor by the difference between normal
and actual degree days for the month. Company use and unaccounted-for
gas was subtracted from the no~alized aggregate sendout to determine
the sendout to aggregate sales.
Normal base and heat-sensitive send~ut to sales for each division
were then allocated to custo~er classes.
The total of August, 1984 and
September, 1984 billed sales to a given customer class divided by the
total firm billed sales for the same period was used as the base
allocation factor for that class. Heat-sensitive allocation factors
were derived by subtracting annual base load from sales for the
twelve-month period ending with March of 1985 for each customer class
and dividing the tesult by the corresponding figure for all firm
customer classes.
Using the allocation factors developed by the method described
above, the Company then proceeded to bUi~d its five-year added load
forecast by division and customer class.
Based on a series of

3

4

Supplement, Exhibit 1.
Supplement, Exhibit 2.

SAUgust and September figures were used because billing lags
sendout by approximately one month.
6 The allocations of sendout to sales for each customer class are
shown by division in Exhibits 3 (Worcester), 4 (Framingham), 5
(Cambridge) and 6 (New Bedford) to the Supplement.

7The added load forecasts, by division, are shown in Exhibits 7
(worcester), 8 (Framingham), 9 (Cambridge) and 10 (New Bedford) to the
Supplement.
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assumptions about market conditions in each of its divisions (which are
discussed in detail in Section III.B.1., infra), it determined the
volumes of annual firm sales it expected to add in each customer class
in each month of the first split year (1985-1986) of the forecast
period. These volumes were then converted to monthly load increments so
that they could be added to the previous year's monthly sendout figures
to deri~e forecasted sendout to sales for the first year of the forecast
period.
Anticipated new base load was allocated evenly to each month
in the first forecast year, and anticipated new heat-sensitive load was
allocated by month proportionally to the normal distribution of heating
degree days.
For each class and division, the Company subtracted one percent
from the previous year's normalized monthly sendouts as an adjustment
for expected conservation. It then added the monthly load increments
described above to the monthly sendout figures from the preceding year
for each class and division to produce its forecast of sendout to firm
sales for the first year of its five-year added load forecast.
The second though fifth years of the Company's added load forecast
were derived in building-block fashion, with the monthly load increments
for each forecast year being added to the predicted monthly normalized
firm sendout to sales for the preceding year of the forecast to produce
an added load forecast for each split year from 1985-1986 through
1989-1990.
Forecasts of design year requirements were produced in much the
same way. Monthly load increments under design weather conditions were
derived by multiplying the monthly heat factor (described at page 6,
supra) by the difference between the design-year degree days and the
~l-year degree days for the month. These design-year monthly load
increments were added to the preceding year's base and design heating
load for the month to produce the design requirements for each forecast
year. Peak day requirements for each year were forecast by multiplying
the monthly heating factor forecast for January of that year by 70
degree days~ and adding the product to the average daily base load for
that month.
The Company's design-year degree day distribution is the
actual degree days experienced in split year 1955-1956. Its 70-degree
day peak day, which it uses for all four divisions, is the coldest day
recorded in its worcester division since 1954, 69 degree days, plus one
degree day as a safety margin. Supplement, Table DD; Tr., 11/26/85, at
17-18.

8These conversions to monthly load increments are shown in Exhibits
11 (Worcester), 12 (Framingham), 13 (Cambridge) and 14 (New Bedford) to
the Supplement.
9

See Supplement, Exhibits 3 through 6.
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B.

Analysis of Forecast Methodology

The methodology described above is to a large extent the same as
that used by the Company to develop its First Supplement to its Second
Long-Range Forecast, which was approved by the Siting Council at 11
DOMSC 171 (1984). Thus, this Decision will not analyze in detail every
element of the forecast methodology which Commonwealth has presented.
However, the Company has made changes in several areas of the forecast
which warrant a closer look. Accordingly, this Decision will focus on:
the assumptions underlying the Company's added load forecast; the
documentation for those assumptions; the Company's decision not to
adjust base load factors for temperature-sensitivity of base use; and
its reversion to a heating degree day baseline of 65°F.
1.

Added Load Forecast Improvements

In its most recent Commonwealth decision, the Siting Council found
the Company's added load forecast unreviewable because of the lack of
documentation for the added load forecast and insufficient explanation
of the assumptions underlying it. 11 DOMSC at 176-177, 204. In the
current Supplement the Company has made a major effort to improve the
reviewability of its added load forecast in these areas. Specifically,
[t]he Company has embarked on a program to improve both its added
load forecasting methodology as well as improving the level of
documentation associated with the added load forecast. The use of
spreadsheet software has been expanded and database applications
have been developed to facilitate the storing and analysis of
information associated with added loads. The company has recently
appointed a marketing director whose primary responsibilities are
to gather, organize and analyze market planning data.
Supplement, at 9. The Siting Council feels that in taking these actions
the Company has demonstrated a real commitment to an improved added load
forecast, and commends the Company for doing so. At the same time, the
Siting Council believes that there is still room for improvement in a
few areas. Specific elements of the added load forecast are discussed
below.
a)

General Assumptions

Economy -- The Company recognizes that the general level of
economic activity in its service territories is likely to affect its

load growth over the forecast period. However, it feels this activity
cannot be predicted with any certainty, and thus plans for a "generally
healthy" economy. Supplement, at 10. This assumption is difficult to
challenge, as is the Company's assumption that interest rates will
remain at current levels (as of the time the Supplement was prepared, in
late 1985). While home mortgage interest rates have in fact fallen
substantially since that time, the Siting Council accepts as reasonable
the assumptions the Company made at the time it was preparing the
Supplement, as those assumptions appear to have been based on the best
information available at the time.
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Competing Fuel Prices -- Commonwealth recognizes that the price of
gas relative to the price of competing fuels -- especially oil -- has a
critical impact on the demand for gas, and assumes for forecast purposes
that the relative price of gas to oil will remain at "about current
levels." This assumption appears to have been valid when made, and
indeed probably remains valid even in the wake of the precipitous drop
in oil prices in the first half of 1986, as gas prices have followed oil
prices downward.
Conservation -- The Company continues to assume that conservation
will reduce sendout by one percent per year in all classes and
divisions, as it has done in past forecast filings. This assumption is
not based on service territory-specific data, but on the recommendation
of the American Gas Association. See 11 DOMSC at 199, n. 24.
In its last decision, the Siting Council expressed concern over the
validity of this conservation assumption, and directed the Company to
report in its Third Supplement on the status of a conservation
monitoring program which it was then planning to conduct in connection
with its implementation of a conservation program at the order of the
Department of Public utilities ("DPU"). 11 DOMSC at 200-201, 234.
In its present Supplement the Company has done little to alleviate
this concern. Apart from a brief reference to a usage survey of
non-heating residential customers to be conducted sometime in 1986, the
Supplement did not discuss either the service territory-specific basis
for the Company's one-percent conservation adjustment or the progress
that has been made toward implementing the conservation monitoring
program described in such detail in the First Supplement and related
information responses. See 11 DOMSC at 200, ns. 26, 27 and 28. It is
unclear whether the usage survey referred to in the Third Supplement is
equivalent to the monitoring program discussed earlier or, if so, how
the survey design squares with the rarser elaborate monitoring program
the Company had previously envisaged.
Thus, the Siting Council again
orders Commonwealth to provide a detailed report in its next Supplement
on the status of its plans to monitor conservation in its service
territory, and also to report the results of its usage survey to the
siting Council when they are available. See Section VIII, infra.

10According to the First Supplement and related information
responses, the Company planned to monitor customers' responses to
incentives, actual costs and savings from various conservation measures,
and the impact of conservation on the Company's costs and to establish
an extensive data base system and computer programs to monitor and
analyze the conservation program. The Company also outlined goals to
revise further its estimates of conservation potential by class of
customer, to separate conservation from the impact of the economy on
sales, and to examine conservation behavior patterns on-peak as opposed
to patterns during a normal year. 11 DOMSC at 200. It seems doubtful
that all this could be accomplished by a usage survey of a single class
of customers.
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Weather -- The Company continues to assume that historical weather
data collected in its Worcester division are an appropriate basis for
its normal-year and design-year sendout forecasts for its other three
divisions as well. Tr., 11/26/85, at 17-18. The Siting Council
questions the validity of this assumption, particularly in light of the
fact that the Company's Cambridge and New Bedford divisions are
significantly closer to the Atlantic coast than Worcester is and
consequently, by the Company's own admission, experience more moderate

winter temperatures. Tr., 11/26/85, at 17; Supplement at 13. The
Siting Council's last Commonwealth decision included a lengthy
discussion of the Siting Council's concerns about the applicability of
the Worcester weather data to the other divisions. Among other things,
this discussion noted that the Cambridge division recorded 15 percent
fewer degree days than Worcester, and the New Bedford division 30
percent fewer, in split year 1981-1982, and that in the majority of
instances a higher correlation coefficient was obtained using divisional
sendout and degree day data for the same division than by using
divisional sendout data and Worcester degree day data. 11 DOMSC at 183,
185-187. The discussion concluded with a request that the Company
examine further the effects of the use of the Worcester temperature data
in all divisions on the calculated heating increments and the forecast
of sendout requirements, and report on its study of weather data in its
next filing. 11 DOMSC at 184.
The Company has not complied with this request. As it was phrased
as a request, and not as an order, the Company is technically within its
rights to ignore it. On the other hand, the Siting Council continues to
feel that the applicability of the Worcester weather data to the other
divisions is an issue that warrants attention. The Company could have
forestalled the Siting Council's concern by at least outlining its
reasons for continuing to use the Worcester weather data, but it did not
do so. The only rationale for the continued across-the-board use of the
Worcester weather data that appears in the record of this proceeding is
a comment made at the hearing in Docket No. 85-64 to the effect that if
it is cold in Worcester, it is likely to be cold everywhere else in the
Company's service territory. Tr., 11/26/85, at 18. The Siting Council
is not satisfied by this explanation, and accordingly orders the Company
to examine further the effects of the use of the Worcester temperature
data in all divisions on the calculated heating increments and the
forecast of sendout requirements, and to report its findings to the
Siting Council at a date to be specified in its next forecast filing.
See Section VIII, infra.
b)

Assumptions by Customer Class

The Company has included in its Supplement a helpful discussion of
the grounds for its assumptions as to levels of added load in each of
its customer classes. Consequently, the Siting Council is convinced
that Commonwealth has a good understanding of market conditions in its
service territories and that its assumptions as to future load additions
are reasonable.
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11
Residential -- The Company's residential added load forecast
is
driven by developments in four areas: new single-family residential
construction, new condominium construction, company conversions of
residential customers to gas heat, and dealer conversions of residences
to gas heat.
The Company determines the number of new single-family and
condominium units to be constructed in each of its divisions through
interviews with major developers and with city and town officials. It
also reviews Planning Board minutes and proposed zoning changes on an
ongoing basis, and makes judgmental adjustments for the effects of
housing price increases and so on. Supplement at 11-12. Based on these
inputs, in split year 1985-1986 the Company expects to add a total of
742 new houses and 563 condominium units as new customers in its four
divisions, with a majority of these additions taking place in its
Worcester, Framingham and New Bedford service territories. Supplement,
Exhibit 9.
The Company makes standard assumptions about the amount of new load
represented by each new housing unit hooked up. In all of its divisions
except New Bedford, it assumes that each new house will use 150 Met
annually and that each new condominium will use 130 Mef annually.
Supplement, Exhibits 7 through 10. Due to New Bedford's somewhat warmer
weather, it assumes that each new house in that division will use 140
Mct annually and that each new condominium will use 120 Mcf per year.
Id.
In the Siting Council's opinion, these use assumptions constitute a
weak point in Commonwealth's added load forecast. The Supplement does
not identify their source, or explain or justify them in any way.
Supplement at 13. In keeping with its recent emphasis on the importance
of basing usage assumptions on service territory-specific data (see
Eastern Utilities Associates, Docket No. 85-33,
DOMSC
(May 1,
1986), the Siting Council orders Commonwealth to-explain in its next
forecast filing how these use assumptions were derived and why they are
appropriate to its service territories. The Siting Council notes that
the Company has already taken a partial step toward fulfilling this
requirement in the case of the New Bedford division, but orders it to
attempt to demonstrate a correlation between weather conditions in New
Bedford and the assumption that new housing units in that division will
use 10 Mef per year less than such units in other divisions. See
Section VIII, infra.
The Company predicts the number of residential conversions to gas
heat expected during the forecast period, to be carried out by itself

lIFor internal budget purposes, the company does
between residential customers with gas heat and those
Supplement at 13. Exhibit 15 to the Supplement shows
allocates residential load to heating and non-heating
Siting Council purposes.
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and by independent appliance dealers, by identifying dwelling units on
or near existing gas mains that currently lack gas heat, and assuming a
conversion rate for these units that is based on historical experience

(in actual split year 1984-1985) adjusted for possible changes in the
price of gas relative to oil. The Company reports that there are
approximately 65,000 units that are candidates for conversion in its
four divisions, and expects roughly 2.4 percent of these units to be
converted in split year 1985-1986. Supplement at 13. This conversion
rate would yield about 1,560 new customers in the first forecast year.
As in the case of new houses, the Company assumes that converted
units will use 150 Mcf apiece annually except in the New Bedford
division, where they will use 140 Mcf per year. The Company has
recognized a flaw in its assumption that each conversion brings with it
30 Mcf of new base load annually, arising from the fact that existing
low-use customers may already use gas for base load applications such as
cooking or water heating. The Company has taken steps to correct this
assumption, having altered its sales reporting system to distinguish
between conversions of existing customers and conversion of new

customers.

As of August, 1985, dealer conversions as well as company

conversions are being tracked in this way.

As soon as a sufficient data

base is accumulated, the Company plans to reexamine the average annual
use figure for converted customers. Supplement at 13-14. The Siting
Council commends the Company on its initiative in taking this corrective
action.
However, as in the case of new housing units, the Siting Council

still feels that the average annual use assumptions applied to heating
conversions are not sufficiently explained or documented in the
Supplement. For the same reasons discussed above, the Company is
ordered to explain in its next forecast filing how these use assumptions
were derived and why they are appropriate. See Section VIII, infra.
Commercial/Municipal and Industrial -- The Company predicts
commercial, municipal and industrial load additions simply by assuming
that they will continue to increase at the same rate observed in split
year 1984-1985. Supplement at 14. While this method may seem
simplistic, the Siting Council is not disposed to argue with it. It is
evident that the Company is in touch with its customers in these classes
and has a clear picture of the load growth potential in these areas.
Tr., 11/26/85, at 115-120. The Company has recently enlarged its
marketing staff and is actively pursuing cogeneration and gas-fired air
conditioning markets. Id. It sees substantial potential for
cogeneration sales, though it is not yet in a position to quantify that
potential. Id. It has instituted a computerized system for tracking
"pending" load (that is, new load that has been accepted but not yet
connected) in these customer classes, and expects to be able to use this
data base to improve its added load forecasts for them. Supplement at
14-15. Overall, the Siting Council is satisfied that the Company's
approach to forecasting increases in its commercial/municipal and
industrial load is reasonable.
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c)

Documentation

The Company's documentation of its forecast methodology has
improved substantially over that provided in its First Supplement.
Heeding the Siting Council's instructions in the last Commonwealth
decision, the Company has provided a large volume of relevant
documentation and workpapers as part of the Supplement, along with an
expanded narrative explaining certain features of the forecast
methodology in a most helpful way. This thorough documentation has
obviated the need for discovery in the present case, and has enabled the
Siting Council to issue this Decision relatively expeditiously. The
Siting Council would encourage other Massachusetts gas companies to
follow Commonwealth's example in this respect. With the exception of
the sources of the Company's average annual use estimates for new and
converted residential customers, the Company has done an excellent job
of documenting its forecast.
2.

Base Load Factors

An area of its forecast methodology to which the Company has
devoted considerable attention since the Siting Council issued its last
Commonwealth decision is the area of temperature sensitivity of base
use. In its last decision, the Siting Council questioned the Company's
use of "Zinder factors" to adjust base load fo temperature-sensitive
12 11 DOMSC at 180. The
base use in all months except July and August.
Siting Council was concerned that the data on which the Zinder factors
were based were neither current nor specifically applicable to the
Company's service territories, and ordered the Company to investigate
the development of service territory-specific adjustments to base use
factors. The Company expressed its intention to develop such
adjustments and compare them with the Zinder factors to determine which
produced better results.

The study of base factors which the Company actually undertook
compared not two but three alternatives:
1) The use of a base factor of one, whereby the average of the
firm sendouts for the months of July and August would be assumed to
be the average monthly gas use for base load in all months; 2) the
use of factors developed by Zinder which assume the summer months
have a factor of one and all other months use factors greater than
one; and 3) development of new, company specific factors using a
similar methodology to Zinder's study.

1211Zinder factors" are adjustments for temperature sensitivity of
base use, based on billing data from four Midwest and Mid-Atlantic gas
companies for residential cooking and water heating use. Criteria for
Determining Costs of Gas and Electric Service in Military and Public
Housing Projects, Clifford A. Brandt, H. Zinder & Associates Inc.,
December, 1957.

-15-

-228-

Supplement at 6. Company-specific factors were developed so that all
alternatives could be analyzed. Each set of factors was then applied to
actual sendout and degree days for the 12-month period ending March 1985
to develop monthly heating factors. Plots of the resulting heating
factors and relative monthly base factors were drawn and analyzed for
smooth, consistent patterns. No adjustments were made for the purpose
of analysis.
The company-specific factors were developed based on several
assumptions. It was assumed that heating customers in all classes would
have similar base use patterns to non-heating customers in the same
class (i.e., a heating residential customer will have the same base
usage pattern as residential customer without space heating). Company
sales statistics were used to determine the average use per firm,
non-heating customer each month for each class of customer, for each of
the company's divisions.

The average gas use per customer in each

class, each month, was then divided by the average of the July and
August use per customer for that class of customer to determine the
monthly customer class base use factor. Total area factors were found
by allocating a percentage of each class' factor based on that class'
percentage of total firm gas use as compared to total area firm gas
sendout.
Several specific scenarios were tried, including averaging the gas

use per customer for a four-year period, using the most recent 12-month
period, and factoring out the large general class of customer from the
total sendout.
Once all the various sets of base factors had been developed, they
were inserted into a worksheet which used the most recent 12-months'
sendout data and degree-day data to create heating factors per degree
day. It was assumed that there would be no heat during the months of
July and August and that the average of the firm sendout for this period
would be used as a base of one. Heat for each month was calculated by
subtracting the firm base sendout from the total firm sendout.
Several conclusions were made from this study. The scenario using
base factors of one for each month proved to give the most consistent
heating factors. A plot of the heating factors developed this way
showed very smooth transitions from one month to the next, the exception
being the month of April in some areas. This exception can be
attributed to some uncertainty as to the daily interruptible load during
this transition month. All other scenarios required major adjustments
to be made both to the base factors and to the heating factors to create
a smooth transition.

The pattern of non-heating customers' usage based on
company-specific data indicated a strong seasonal trend which was
temperature sensitive.

In some cases, non-heating customers' use per

customer was twice as large in January as it was in July or August. The
Company felt that this may indicate that some actual heating customers
are being billed at non-heating rates, but is currently unable to
distinguish the effect of heating use being included in non-heating
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sales from the increase in base use of gas that takes place in colder
months.
The Siting Council feels that the Company's approach to studying
the effects of various adjustments to base load factors to account for
temperature sensitivity of base use was thorough and commendable, and
that the work done by the Company in this area more than satisfies the
requirements of Condition 1 of the last decision. Likewise the
conclusion the Company has drawn from this study -- that its base load
factors do increase in colder months -- is reasonable and
well-supported.
I
d....-.

4

1

The Siting Council is somewhat troubled, however, by the use the
Company has decided to make of this conclusion. While acknowledging
that base load factors probably do have a temperature-sensitive
component, the Company has decided to stop trying to account for that
component by adjusting its base load factor either by Zinder factors or
by company-specific factors, and has reverted to using a monthly base
load factor that is flat or constant throughout the year. It justifies
this decision by noting that (I) data limitations make its study
inconclusive, (2) the use of constant base load factors produces a
smoother heating factor curve from month to month, and (3) constant base
load factors are u a lot easier to use." Supplement at 8. These
justifications alone are not especially persuasive.
On the other hand, the Siting Council must bear some of the
responsibility for Commonwealth's seemingly anomalous decision not to
adjust its base load factors for temperature sensitivity.

-i

In past decisions, the Siting Council has criticized Commonwealth
and other gas companies for failing to produce a smooth series of
heating increments for the year, or for having to resort to excessive
adjustments to heating factors in order to produce such a smooth curve.
Commonwealth Gas Company, Docket No. 83-5, 11 DOMSC at 185, 187~ Essex
County Gas Company, Docket No. 83-15, 11 DOMSC 305 (1984). While
adjustments to base load factors for temperature sensitivity would seem
to be warranted by Commonwealth's study, the Company has concluded that
using constant base load factors reduces the need for adjustments to its
heating factors. Thus, it cannot really be blamed for retreating to a
position where it feels safe from seemingly inconsistent regulatory
demands. The Siting Council also recognizes the following pertinent
facts: 1) most Massachusetts gas companies do not adjust their base
factors for temperature sensitivity, nor have they been required to do
so by the Siting Council; 2) at least some of the temperature-sensitive
component of "base use" is probably captured through monthly heating
factors, as some "base use" may in reality be heating use~ and 3) in any
event'11he effect of such adjustments on total forecast sendout is very
small.

13 see 11 DOMSC at 187, n. 15.
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To conclude, the Siting
has abandoned its attempt to
sensitivity of base use, but
expedient course of action.
Siting Council encourages it
3.

Council is disappointed that the Company
adjust base load factors for temperature
can understand why this was considered an
Without ordering the Company to do so, the
to reconsider this decision.

Cutback Degree Days

In its First Supplement, the Company used a six-degree "cutback"
from the standard 65°F point at which heating load is deemed to begin,
counting degree days from 59°F instead of 65°F. In its last decision
the Siting Council implicitly criticized this approach, pointing out
that it might be the cause of inconsistent or irregular heat factors.
See 11 DOMSC at 186. In response, the Company has studied various
levels of degree-day cutbacks and concluded that a uniform cutback
throughout the year does not lead to an improvement in the resulting
base and heating factors. Supplement at 9. Thus, it has abandoned the
six-degree cutback and reverted to the more conventional approach of
treating 65°F as the point at which heating load begins. The Siting
Council is of the opinion that significant heating load may be incurred
in the temperature range between 65°F and 59°F, especially in the
non-heating season, and thus concurs with the Company's decision.
4.

Summary

Commonwealth projects that its total firm normal sendout
requirements will increase over the forecast period by approximately
12.6 percent, for an average annual increase of 2.52 percent. Heating
season firm sendout requirements are projected to grow 13.5 percent, or
2.7 percent per year, and non-heating season requirements are forecasted
to grow 11 percent, or 2.2 percent per year.
The Company has produced a sendout forecast in which the Siting
Council has considerable confidence. The Company's forecast accounts on
a monthly basis for existing base and heating load, base and heating
load additions, base and temperature-sensitive load losses, and the
distribution of existing load across the year. The Siting Council is
convinced that this forecast framework, and the level of detail of the
forecast itself, allows the Company to analyze and understand its
customers' behavior and the effects of load additions and losses on its
annual, seasonal and peak day sendout requirements. Therefore, the
Siting Council finds that the forecast is reliable.
The Siting Council also finds that the Company's forecast
methodology is well-documented and highly appropriate to its size and
resources. The level of documentation meets the Siting Council's
standards for reviewability in all but one area, the exception being the
average annual use estimates for new residential customers. The need
for additional documentation in this area is addressed in Condition 5
below. Thus, the Siting Council approves the Company's sendout
forecast, subject to the conditions set forth in Section VIII, infra.
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IV.

Resources and Facilities
A.

Overview

Commonwealth has four basic categories of gas supplies available to
it to meet its customers' firm requirements: 1) pipeline gas purchased
from and delivered by Tennessee Gas Pipeline Company ("Tennessee") and
Algonquin Gas Transmission Company ("Algonquin"); 2) gas stored in
out-of-state underground facilities and transported to Commonwealth by
pipeline 1 3) liquefied natural gas ("LNG") stored and revaporized for
Commonwealth by its affiliate Hopkinton; and 4) propane-air stored and
vaporized at a small company-owned facility in Worcester.
The Company currently purchases gas from Tennessee under its FERC
CD-6 rate schedule. The Company routinely takes the full amount to
which it is entitled under this contract, reselling the gas directly to
its customers in winter and having it delivered to Hopkinton for
liquefaction and storage in summer.
Commonwealth buys gas from
Algonquin's FERC rate schedules
available on a year-round basis
during the heating season under

Algonquin under five separate contracts:
F-1, F-2, F-3, F-4, and WS-1. Gas is
under the F-1 through F-4 contracts, and
the WS-1 contract.

Commonwealth stores gas in two out-of-state underground storage
fields, under contracts with Consolidated Gas Supply Company and
Algonquin. The gas which Commonwealth injects into these facilities
comes from its pipeline entitlements, with gas purchased from Tennessee
being delivered into the Consolidated facility and gas from Algonquin
going into the Algonquin facility. Tennessee delivers gas to
Commonwealth out of Consolidated storage on a best-efforts basis, while
Algonquin provides firm storage-return service for the gas stored in the
Algonquin facility.
Commonwealth contracts with Hopkinton for liquefaction, storage,
and revaporization of pipeline gas delivered into Hopkinton's LNG
facilities at Hopkinton and Acushnet, Massachusetts. It also has a
small amount of propane in storage at its own propane-air facility in
Worcester, but sends out very little propane. Tr., 11/26/85, at 6.
Table 2 summarizes Commonwealth's current supply picture.
B.

Changes in Supply Picture

Since Commonwealth's First Supplement was adjudicated, there have
been several important changes in Commonwealth's gas supply
configuration. The Siting Council believes that, on balance, these
changes contribute to making Commonwealth's gas supply more reliable and
flexible. The changes are individually discussed below.
1.

Tennessee MDQ Increase and Firm Storage Transportation

Tennessee has applied to FERC for authorization to increase the
daily contract entitlements of many of its customers, including
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Table 2
Commonwealth Gas Company
Existing Supply Sources (1985/86)

I.

Pipeline Supplies
Contract
Expiration
Date

Supplier

Contract

AVL/ACQ
(MMcf)

Tennessee

CD-6

16,858

55.4

11/1/2000

Tennessee

Algonquin

F-1

19,165

70.9

7/31/89

Algonquin

Algonquin

F-2

2,496

6.7

10/31/92

Algonquin

Algonquin

F-3

1,832

4.9

10/31/92

Algonquin

Algonquin

F-4

2,940

7.9

10/31/89

Algonquin

Algonquin

WS-1

2,137

35.6

11/15/89

Algonquin

II.

MDQ
(MMcf)

Transportation

Storage Agreements

Supplier

Contract

Storage
capacity
(MMcf)

Daily
W/draw or
Vap. Cap.
(MMcf)

Contract
Expiration
Date
Transportation

A. Underground Storage
Algonquin

600

6.2

4/15/2000

Algonquin

905

8.2

11/1/2000

Tennessee Firm

Hopkinton

3000

100

1/97

Acushnet

500

30

1/97

Consolidated

STB-1

B. LNG Storage
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Commonwealth. Should Tennessee's application be approved, Commonwealth
expects its MDQ under its CD-6 contract with Tennessee to increase from
55,386 Mcf/day to 62,528 Mcf/day. Supplement at 16. At present,
Tennessee expects this increase to go into effect in November, 1987.
Should it be delayed, or ultimately disapproved, Commonwealth would
exercise other options such as increasing Hopkinton's LNG output to meet
additional requirements in its Worcester and Framingham divisions. The
Siting Council believes that Commonwealth's expectations regarding the
pending Tennessee MDQ increase are reasonable, and that Commonwealth's
ability to meet its forecasted firm service obligations will not be
impaired should the increase fail to materialize.
FERC approved a settlement agreement among Tennessee's customers
that enabled a portion of Tennessee's best-efforts storage
transportation service to Commonwealth to be "firmed up" in time for the

1985-1986 heating season.

This firm storage-return service expanded

Commonwealth's sendout options on the Tennessee side of its service

territory, although it is not clear that the firm storage-return gas
actually improved system reliability on peak days over what was the case
under best-efforts transportation arrangements.
2.

Algonquin SNG-l

In past years, Commonwealth has received synthetic natural gas
("SNG U ) manufactured by a subsidiary of Algonquin at its Freeport,
Massachusetts SNG plant from Algonquin under its SNG-l rate schedule.
Service under this contract has been very expensive, with the result

that in recent years, as other supplies became available, Commonwealth
and the other SNG-l customers have reduced their seasonal takes of SNG
to a fraction of their contractual entitlements. In fact, Commonwealth
nominated no SNG at all for the winter of 1985-1986. Supplement at 16.
The SNG-l contract as originally drafted was to run until 1987, but
Algonquin has recently requested FERC to cancel it one year early, with
the full agreement of all of the SNG-l customers. The cancellation of
this contract can only be seen as a benefit to Commonwealth, freeing it
of the obligation to pay a demand charge for service it had no intention
of using in the 1986-1987 heating season. As will be seen below,
Commonwealth has taken sensible measures to replace the volumes of SNG
entitlements to be lost through the cancellation or expiration of the
SNG-l contract.
3.

Algonquin F-2, F-3, F-4 and SS-III

Since the Siting Council issued its last Commonwealth decision, the
Company has entered into three additional contracts for the purchase of
pipeline gas from Algonquin. In so doing it intended to replace the SNG
volumes to be lost upon cancellation or expiration of the SNG-l
contract. The aggregate of its daily entitlements under the F-2, F-3
and F-4 contracts comes close to 22,000 Mcf/day, almost replacing its
daily entitlement under the SNG-l contract at a much lower cost.
Service under all three contracts was expected to begin, and did begin,
during the 1985-1986 heating season. This expanded pipeline service
should increase the reliability and reduce the cost of service to
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commonwea1ra1s customers on the Algonquin side of its service
territory.
Commonwealth also reports that it plans to contract with Algonquin
to participate in a new storage project, under new rate schedule SS-III.
This gas is expected to become available in 1987.
4.

Boston Gas LNG Contracts

As further backup for its lost SNG-1 volumes, Commonwealth has
expressed an intention to renew two contracts it had previously entered
into with Boston Gas for the purchase and storage of LNG. Tr.,
11/26/85, at 35. In the Supplement, Commonwealth reports the status of
these contract renewals as "pending." Supplement, Table G-24.
The Siting Council admits to some confusion over the status of
these two contracts. First, Commonwealth was ordered in the last
decision to report on its expectations as to the future availability of
the Boston Gas storage service, but it has not done so in any helpful
way. Second, it appears that there is some doubt as to whether
Algonquin is or will be authorized to continue to transport this gas to
Commonwealth. As there is no interconnection between the systems of
Boston Gas and Commonwealth, Commonwealth depends on Algonquin to
deliver the Boston Gas volumes to its Cambridge division by
displacement. Up until the issuance of FERC Order 436 in Docket No.
RM85-1, Algonquin had been providing this transportation service
pursuant to a blanket authorization from FERC. Order 436 purported to
cancel all such blanket authorizations, in an attempt to force
interstate pipelines to adopt the open-access gas transportation policy
outlined in that order. While the effective date of Order 436 has been
pushed back several times, it now appears that it will finally go into
effect in July of 1986. In the meantime, the Siting Council understands
that Algonquin has applied to FERC for ad hoc authorization to transport
the Boston Gas volumes to Commonwealth under Section 7(c) of the Natural
Gas Act~ it has no information, however, on the status of this
application or on interim arrangements that may have been made to assure
continued deliveries while the application is pending or should the
application not be approved.
The loss or interruption of the Boston Gas volumes would have a
disproportionate impact on Commonwealth's Cambridge division, which in
many ways is the most isolated of Commonwealth's service territories.
Thus, the Siting Council feels that it is important for Commonwealth to
provide an update on the status of the Boston Gas contracts and related

14Algonquin has applied to FERC to sell additional firm pipeline
volumes to certain companies under its F-4 rate schedule. Algonquin has
proposed to sell to Commonwealth Gas Company an additional MDQ of 1,226
Mcf/day and an additional annual contract quantity of 447,490 Mcf.
Abbreviated Application for certificate of Public Convenience and
Necessity, Algonquin Gas Transmission Company, Docket No. CP86-480-000.
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transportation arrangements, and is conditioning the approval of the
Supplement to require the Company to do so. See Section VIII, infra.
5.

Pipeline Gas Spot Market

The summer of 1985 saw an unusual amount of activity in what has
come to be known as the "spot market" for pipeline gas.

Current

oversupplies and falling wellhead prices combined with partial
deregulation of the natural gas industry to make producers and some
pipelines eager to make short-term sales at low prices. Commonwealth
actively participated in this spot market during the summer of 1985.
Tr., 11/26/85, at 11. The issuance of Order 436 in October, 1985
effectively shut down the spot market, as pipelines were forbidden to
transport such gas unless they accepted the order's open-access
provisions, which most pipelines were unwilling to do. However, if and
when Order 436 ultimately succeeds in forcing the pipelines to become
open-access transporters, a major resurgence in spot-market activity

could be seen. In such an event, Commonwealth would expect to resume
its purchases of pipeline gas on the spot market. Tr., 11/26/85, at 9.
Commonwealth has not included spot market volumes in its supply
plan, nor could it appropriately have done so in light of their
short-term and unreliable nature. However, the future availability of
spot-market pipeline gas is likely to have a major influence on
utilities' supply planning. Thus, discussion of spot-market gas as a
source of supply may be appropriate in future Siting Council decisions
on gas company forecasts. The Siting Council awaits with interest the
outcome of the Order 436 proceedings. In the meantime, it takes a
cautiously optimistic view of spot-market purchases by Massachusetts gas
companies, encouraging them to participate in the spot market to the
extent that this will result in lower prices to their customers without
jeopardizing the security of reliable long-term supplies.
6.

Summary

Overall, the Siting Council finds that Commonwealth has made
appropriate supply-planning decisions that are likely to result in an
adequate, reliable and least-cost supply of gas to its firm customers.

v.

Comparison of Resources and 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
requirements for storage injection, withdrawal, transportation and
liquefaction.
Tables 3 and 4 summarize the Company's forecast of normal year
heating and non-heating season requirements and the resources it expects
to use to meet those requirements.
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Table 3
Commonwealth Gas Company
Comparison or Resources and Requirements
Normal Year - Heating Season
(MMcf)

l

1989/90

Requirements

1985/86

1986/87

1987/88

Normal Firm
Sendout

24619

25385

26315

26859

27569

1382

1429

1416

1429

1429

21

27

27

24

31

26022

26841

27758

28312

29029

F-1

10349

10352

10531

10460

10458

F-4

1195

2226

2240

2226

2226

WS-1

2095

2095

2098

2095

2095

1-1

441

454

326

374

359

ST-F

383

473

570

506

684

Contea1

1448

1048

1338

1593

1731

TGP CD-6

7786

7822

8641

8727

8767

569

656

534

518

583

1544

1715

1480

1813

2126

Other

212

0

0

0

0

Total
Resources

26022

26841

27758

28312

29029

1nterruptib1es
Fuel Reimbursement

Total
Requirements

1988/89

Resources
AGT

ST
LNG Storage

=j

Source:

Third Supplement, Table G-22N
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Table 4
Commonwealth Gas Company
Comparison of Resources and Requirements
Normal Year - Non-Heating Season

Requirements

1985/86

1986/87

1987/88

1988/89

1989/90

Normal Firm
Sendout

12051

12348

12604

12896

13157

5455

5455

5481

5422

5462

1

1

1

1

1

706

1455

1180

1152

1081

1585

2032

2292

1875

2396

F-1

8744

8547

8101

8369

8429

F-4

0

1619

3154

3154

3154

WS-l

150

5

5

2

5

I-I

2518

1502

1315

1248

1291

24

26

16

20

28

0

1038

8

19

24

8096

8244

8768

8289

8969

10

5

7

1

3

I

130

0

0

0

0

LNG Storage

126

233

183

244

194

19798

21291

21564

21346

22097

i

~

J

Interruptib1es
Fuel Reimbursement
Storage Refill:
Underground
Liquefaction

Resources

AGT

ST-F
Conteal
TGP

CD-6
ST

Total
Resources

=i

Source:

Third Supplement, Table G-22N
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Commonwealth plans to meet normal year requirements over the
forecast period primarily by purchasing pipeline gas at or near its
maximum daily quantities from Tennessee under the CD-6 rate schedule and
from Algonquin under the F-l, F-2, F-3 and F-4 rate schedules. In
addition, the Company plans to purchase small and decreasing amounts of
W5-1 gas from Algonquin and interruptible gas from Tennessee. Its
interruptible customers will also be served with Algonquin interruptible
gas.
The balance of the Company's normal year requirements are to be
supplied by LNG revaporized and sent out from Hopkinton, and from
storage gas returned by Tennessee and Algonquin. LNG volumes to be sent
out will increase over the forecast period, reflecting the availability
of more pipeline gas for liquefaction by Hopkinton during the summer
months. Algonquin storage return gas will increase slightly by the end
of the forecast period, as Algonquin's new 55-III storage service comes
on line.

Reliance on Tennessee's firm and best-efforts storage return

service will remain relatively constant over the forecast period. The
Company reports that its new purchases of Algonquin F-2, F-3 and F-4 gas
in the winter of 1985-1986 will cause it to have considerably more LNG
left in storage at the end of the heating season than in past years.
Tr., 11/26/85, at 24-25.
In the Siting Council's view, there is no doubt that Commonwealth's
resources are adequate to meet its normal year requirements.

The new

pipeline supplies for which it has contracted should enhance its supply
planning flexibility and enable it to add new load even in excess of the
load additions it has predicted.
B.

Design Year

During design weather conditions the Company must have sufficient
resources in excess of it normal year supplies to meet the additional
requirements of its temperature sensitive customers.

The Company must

also have sufficient resources to meet additional fuel requirements
incurred due to increased use of underground and LNG storage gas and to
refill underground and LNG storage used to meet heating season design
requirements.

In order to meet additional requirements during design conditions,
Commonwealth has several options. It can take quantities of pipeline
supplies above its normal takes, up to contract limitations; use
additional quantities of underground and LNG storage; produce propane
air; and divert interruptible sendout to firm customers.
The method by which the Company actually meets design sendout
requirements depends on a number of factors. The ability to take abovenormal quantities of pipeline gas depends on the pattern of daily
dispatching over the course of the year.
However, as Tables 5 and 6 indicate, the Company has sufficient
operational flexibility and supply diversity to meet sendout
requirements in the event of design conditions. In the 1985-1986
heating season, the Company had the capacity to meet 65 percent of
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Table 5
Commonwealth Gas Company

Comparison at Resources and Requirements
Design Year - Heating Season
(MMcf)

Requirements

1985/86

1986/87

1987/88

1988/89

1989/90

Design Firm
Sendout

26306

26577

27565

28145

28884

968

970

837

665

658

54

47

60

77

82

177
--

0

0

0

0

27303

27580

28434

28845

27578

F-1

10413

10127

10084

10106

10043

F-4

1194

2226

2240

2226

2226

WS-1

2085

2060

2100

2093

2093

I-I

420

0

0

0

0

ST-F

539

622

686

753

744

Conteal

1749

1815

1919

1901

1964

TGP

8088

8003

9062

8997

8928

769

801

648

697

768

52

137

106

185

249

1782

1789

1589

1887

2563

212
--

0

0

0

0

27303

27580

28434

28845

29578

Interruptib1es

1

Fuel Reimbursement
Storage Refill:
LNG

Total
Requirements

Resources
AGT

CD-6
ST
I

LNG Storage
Other
Total

Resources
~

Source:

Third Supplement, Table G-22D
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Table 6
Commonwealth Gas Company
Comparison of Resources and Requirements
Design Year - Non-Heating Season

Requirements

1

•1

1985/86

1986/87

1987/88

1988/89

1989/90

Design Sendout

12943

13281

13552

13872

14159

Interruptibles

5485

5485

5487

5487

5384

1

1

1

1

1

1700

1809

1482

1520

1554

2245

2320

2331

2032

2441

22374

22896

22853

22912

23539

F-1

9038

8615

8369

8343

8806

F-4

0

1619

3154

3154

3154

WS-1

189

15

40

0

7

3353

857

0

0

0

24

26

16

20

28

0

2382

1779

2095

1740

8700

8700

8855

8847

8912

5

8

12

3

4

I

913

344

460

213

693

LNG Storage

166

200

172

208

160

22374

22896

22896

22912

23539

Fuel Reimbursement
Storage Refill:
Underground
Liquefaction
Total
Requirements

Resources
AGT

I-1
ST-F
Conteal
TGP

CD-6
ST

Total
Resources
=4

Source:

Third Supplement, Table G-22D
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design requirements
underground storage
backup, but has not
11/26/85, at 6) and
period.

in excess of normal with LNG and
return. The Company has propane
actually sent out any propane in
does not plan on doing so during

firm Algonquin
as an additional
recent years (Tr.,
the forecast

Thus, the Siting Council concludes on the basis of the data in
Tables 5 and 6 that Commonwealth has adequate resources to meet the
design requirements of its customers.

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
requirements 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 7 outlines Commonwealth's
system-wide peak day resources and projected requirements for split year
1985-1986.
As discussed previously, F-2 and F-3 volumes have become available
on a firm basis in 1985, increasing the Company's peak day resources by
approximately 12 MMcf in 1985-1986 and 13 MMcf in 1986-1987. F-4
volumes, which became available in December, 1985, will increase peak
day resourCes by nearly 8,000 Mcf/day. When the Tennessee MDQ increase
goes into effect in 1987, it will expand peak day resources by about
7,000 Mcf/day. Tennessee and Algonquin firm storage transportation will
also provide some increase in peak day resources.

Commonwealth has indicated in its forecast that it relies to some
degree upon best-efforts redelivery of Boston Gas storage gas to meet
peak day requirements in the Cambridge division. As noted elsewhere in
this Decision, the Siting Council is concerned that transportation of
these volumes may have been adversely affected by FERC Order 436.
Moreover, the Siting Council still requires a report on the Company's
ability to transfer volumes between the Cambridge division and the
Framingham division, as is made clear in Condition 3 below.
Nevertheless, the Siting Council concludes that Commonwealth does have
adequate resources to meet the peak day requirements of all four of its
divisions through the forecast period.
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 Company's ability to
meet the requirements of its customers during a cold snap depends on its
daily pipeline entitlements, its daily supplemental sendout capacity and
its storage inventories.

The Company is in an enviable position with regard to its ability
to meet sustained periods of extreme sendout. The Hopkinton and
Acushnet LNG facilities provide it with one of the largest storage to
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Table 7
Commonwealth Gas Company
System Peak Day Resources and Requirements
(MMcf)

1985/86

1986/87

1987/88

1988/89

1989/90

F-l

69.7

69.7

69.7

69.7

69.7

F-4

7.9

14.5

14.5

14.5

14.5

WS-l

35.0

35.0

35.0

35.0

35.0

ST-F

6.1

6.1

6.1

6.1

6.1

Conteal

11.6

13.0

13.0

13.0

13.0

TGP CD-6

55.4

55.4

62.5

62.5

62.5

7.9

7.9

7.9

7.9

7.9

130.0

130.0

130.0

130.0

130.0

Propane

8.0

10.0

10.0

10.0

13.0

Boston Storage

8.0

8.0

8.0

8.0

8.0

Boston LNG

4.0
343.6

0.0
349.6

0.0
356.7

0.0
356.7

0.0
359.7

Forecasted
Requirements

319.0

331.1

339.0

349.0

358.9

7.7

5.6

5.2

2.2

0.2

Resources

,

~
I

AGT

ST
LNG Storage

% of Resources
over Requirements

Source:

Third Supplement, Table G-23, G-24.
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sendout ratios in the State. At peak weather conditions, or 70 degree
day days, the Company can meet sendout requirements for over a month, if
storage inventories are at 100 percent of capacity. This figure varies
by division, given their different sendout and supply characteristics,
but the Company appears confident of its ability to meet firm
requirements during an extended cold period in any of its divisions.
At the hearing in Docket No. 85-64, the Company made the point that
its propane inventory has not been fully turned over even once in the
past five years. Tr., 11/26/85, at 6. It feels that this propane
cushion enhances its preparedness for an unusual cold period.

1

Thus, the Siting Council finds that the Company is able to meet the
requirements of its customers during a cold snap, assuming it maintains
its LNG and propane inventories at reasonable levels.
VI.

Hopkinton LNG Corporation

Hopkinton LNG Corporation is wholly owned by the Commonwealth
Energy System.
Hopkinton owns an LNG storage facility consisting of five
above-ground consolidated storage tanks and associated liquefaction and
vaporization equipment located in Hopkinton and Acushnet, Massachusetts.
Hopkinton provides liquefaction, storage and vaporization services
pursuant to a 25-year contract with Commonwealth, which expires in
January, 1997. Hopkinton neither owns nor sells any gas of its own.
Hopkinton does not intend to construct new facilities during the
forecast period.

Given the above facts the Siting Council APPROVES unconditionally
the Hopkinton LNG Corporation's Third Annual Supplement to its Second
Long-Range Forecast.
VII. Impact of Order in Docket No. 85-64
The Siting Council's Order in Docket No. 85-64, along with new
Administrative Bulletin No. 86-1, implementing that order, makes some
changes in the filing requirements to be met by Massachusetts gas
companies in future forecast filings, beginning in 1986. For the
Company's convenience, the changes which are most likely to affect its
preparation of its next forecast filing are briefly outlined below.
A.

Forecast Accuracy

The Siting Council is instituting a requirement that each gas
company report on the accuracy of its past forecasts, vis a vis actual
normalized sendout for the same years. Commonwealth already does
something like this voluntarily, having included in its Third Supplement
graphs comparing actual versus budget forecast sendout for calendar year
1985 by class. Hopefully Commonwealth will be able to provide the same
information for several more historical years of data without great
inconvenience, using new Table FA (to be found in Administrative
Bulletin 86-1).
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B.

Normalization Method

The Order in Docket No. 85-64 requires gas companies to describe in
detail and justify their approach to normalization of sendout for
weather. Again, Commonwealth already provides a fairly detailed
description of its normalization technique. Supplement at 1. In its
next filing Commonwealth should include a discussion of its reasons for
using this method.
C.

Design Year and Peak Day Selection

Administrative Bulletin 86-1 will require the gas companies to
provide a rationale for their selection of design criteria. It appears
that Commonwealth uses as its design year the coldest year on record in
the past thirty years, but this needs to be clarified in its next
filing. For example, it now uses split year 1955-1956 as its design
year. will this historical year drop out of its design-year base in its
next filing and, if so, what will the design criteria then become? An
explanation of how it selects its design criteria, both annual and
peak-day, is needed.
D.

New Split Year

On the recommendation of many gas companies, including
Commonwealth, the Siting Council has determined that the split year used
for Siting Council reporting purposes should begin in November along
with the heating season rather than in April. This change will affect
all gas companies, requiring them to recalculate the sendout for each
historical base year in their forecast on a one-time basis, as well as

to adjust the seasonal degree-day content of the years forming the basis
of their normal and design-year criteria. The Siting Council recognizes
that this will cause some inconvenience in the preparation of the 1986
forecast, but expects that over the long run the new split year will
improve the accuracy and reliability of gas company forecasts.
E.

Analysis of Cold-Snap Preparedness

The order in Docket No. 85-64 requires that in their next filings,
all large-and medium-sized companies must submit either an analysis of
their cold-snap preparedness or an explanation of why such an analysis
is unnecessary to demonstrate that they will be able to meet their firm
sendout obligations throughout a protracted period of design or
near-design weather. These explanations should discuss a company's
supply mix, inventory turnover practices, lead time for attaining
supplemental supplies, and historical experience of equipment
malfunctions, as well as the company's experience in actual historical

cold periods. Should Commonwealth be able to demonstrate satisfactorily
through this explanation that its inventories and other supply
capabilities are such that cold snaps do not pose a threat to its
ability to meet firm sendout obligations, the Company may be excused
from preparing such cold-snap analyses in the future, unless the
Company's supply mixes, inventory turnover practices, equipment

performance, or lead times for acquiring supplies change.
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F.

Cost Studies

In the past, the Siting Council's review of a gas company's supply
plan has focused primarily on the company's ability to meet the
requirements of its firm customers under normal and design weather

conditions. In the past, the Siting Council generally has not compared
or evaluated the cost of gas supply alternatives.
with a range of supply alternatives currently available at
different prices, deliverability levels, and contract terms, the Siting
Council must now ensure a gas company's choice of supplies is consistent

with the Siting Council's mandate to ensure "a necessary energy supply
with a minimum impact on the environment at the lowest possible cost. 1I
Mass. Gen. Laws Ann. Ch. 164, sec. 69H (emphasis supplied).
In this context, the Siting Council finds that in every forecast
filing that indicates that the addition of a long-term firm gas supply
contract is proposed within the forecast period, companies are to
perform an internal study comparing the costs of a reasonable range of
practical supply alternatives. This requirement is intended to cover
instances when the following types of contractual arrangements are
proposed: (1) changes in, amendments to or new firm pipeline supply
contracts;

(2) changes in, amendments to, or new firms gas storage

contracts and for firm transportation of storage gas; (3) firm supplies
of gas from a producer under a contract covering a two-year period or

longer, along with related transportation arrangements, (4) any
arrangement for supplemental resources for which the supply is intended
for use for a period longer than a single heating season, except for
arrangements in which the company can adjust the volumes for the
following heating season.
The Siting Council expects companies to prepare such analyses as
part of their routine planning efforts when considering major new supply
options. However, the Siting Council does not prescribe a particular
methodology that companies must use in these cost studies. Also, if
Commonwealth is already performing such studies, the Siting Council does
not require the Company to conduct other ones specifically to meet this
requirement. Finally, the Siting Council does not require the
submission of such cost studies as part of each forecast or
forecast-supplement filing, however, Commonwealth may be required to
make individual studies available to the Siting Council at its request
in cases where the Siting Councilor its Staff believes the results of
such studies are needed to develop a complete review of the Company's
supply plan.
VIII.

Order

The Siting Council APPROVES the Third Supplement to the Second
Long-Range Forecast of Commonwealth Gas Company subject to the comments
in this Decision and to the CONDITIONS set forth below. It is hereby
ORDERED:

-33-

-246-

1.
That Commonwealth provide in its Fourth Supplement a detailed
discussion of the status of its conservation monitoring program,
including computerization of data, the impact of conservation (as
opposed to economic factors) on sales, and conservation patterns during
the year and on peak days. The Company shall also report the results of
1tS customer usage survey to the Siting Council as they become
available.

2.
That Commonwealth state in its Fourth Supplement its
expectations regarding the future availability and reliability of the
Boston Gas storage and LNG contracts, with particular attention to the
status of transportation arrangements with Algonquin Gas Transmission
Company for delivering the gas to Commonwealth's Cambridge division.
3.
That Commonwealth discuss in its Fourth Supplement the means
which are currently in place to transfer volumes of gas from Framingham
to Cambridge in excess of the Cambridge division's MDQ on the Algonquin
system.
4.
That Commonwealth justify its use of weather data from its
Worcester service territory in calculating normal and design sendout
requirements for its other three divisions; or, in the alternative, that
it explore and report on the effects on its forecast of using serviceterritory-specific weather data for each of its four divisions.
5.
That Commonwealth explain and document the source of its
assumptions as to average annual use by new residential customers,
giving particular attention to why these Use assumptions are
specifically applicable to each of its four divisions.
6.
That Commonwealth satisfy the requirements outlined in the
Siting Council's order in Docket No. 85-64, Standards and Procedures for
Reviewing Sendout Forecasts and Supply Plans of Massachusetts Natural
Gas Utilities, as described in Section VII above.
7.
That Commonwealth and Hopkinton file their Fourth Supplements
to their Second Long-Range Forecasts on September 1, 1986.

susa~~b'~-

Hearing Officer

Dated at Boston, Massachusetts this 19 day of June, 1986.
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UNANIMOUSLY APPROVED by the Energy Facilities siting
Council by the members and designees present and voting: Sarah
Wald (for Paula W. Gold, Secretay of Consumer Affairs); Joellen
D'Esti (for Joseph D. Alviani, Secretay of Economic and Manpower
Affairs); Stephen Roop (for James S. Hayter Secretary of
Environmental Affairs); Patricia L. Deese (Public Engineering
Member); Madeline Varitimos (Public Environmental Member).
Absent: Sharon M. Pollard (Secretary of Energy Resources);
Dennis J. LaCroix (Public Gas Member); Joseph W. Joyce (Public
Labor Member). Ineligible to vote: Elliot J. Roseman (Public
Oil Member); Stephen Umans (Public Ele ric ~y Member).
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The Massachusetts Energy Facilities Siting council (nSiting
Council n ) hereby APPROVES conditionally the Petition of Algonquin SNG,
Inc. (nAlgonquin SNG n or "the companyn), for Approval of the Fourth
Supplement to its Second Long-Range Forecast (nSupplementn).
Introduction
Algonquin SNG owns and operates a single synthesized natural
gas (nSNG n) production facility located in Freetown, Massachusetts.
Algonquin SNG sells the SNG to its parent company, Algonquin Gas
Transmission company (nAlgonquin Gas n ), for resale to gas distribution
companies in Massachusetts, Rhode Island, Connecticut, and New York
under the SNG-l rate schedule.
History of the Proceedings
The Company filed its Supplement with the Siting Council on
October 1, 1985. On November 19, 1985, representatives from Algonquin
SNG appeared before the Siting Council staff to respond to questions
on the Siting Council's Notice of Inquiry on the Evaluation of
Standards and Procedures for Reviewing Sendout Forecasts and Supply
Plans of Massachusetts Natural Gas Utilities (Docket No. 85-64) and on
the Company's Supplement itself.
The Company provided notice of adjudication to the public by
publication and posting of the notice. The Siting Council received no
petitions to intervene. On January 14, 1986, the Company filed an
amendment to the Fourth Supplement listing the renegotiated contract
volumes for the 1985-86 heating season. Algonquin Gas formally
notified the Siting council on April 17, 1986, that the Company had
filed an abbreviated application with FERC for the abandonment of its
SNG service.
Description and Review of the Forecast
AS a producer of SNG with no retail sales, Algonquin SNG does
not forecast sendout requirements. Instead, the Company forecasts the
amount of SNG that it will sell to Algonquin Gas for resale to gas
distribution companies.
In recent years, given SNG's relatively high cost, distribution
companies have considerably reduced their demand under the tarrifffs
flexibility provisions. l The following table illustrates the total
1 nAbbreviated Application of Algonquin Gas Transmission
Company for an Order Authorizing Abandonment of Service Pursuant to
Section 7(b) of the Natural Gas Act,n ("Abbreviated Application n )
Algonquin Gas Transmission Company, FERC Docket No. CP69-4l, at 4.
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SNG deliveries for the last five years:
Total SNG Deliveries by Winter Season
(Thousands of MMBtu)
1981-82
1982-83
1983-84
1984-85
1985-86

13,526
10,534
5,168
3,275
615

Source: Abbreviated Application, Algonquin
Gas Transmission Company, at 4.
Algonquin SNG has demonstrated a significant degree of flexibility in
renegotiating annual volumes with the gas distribution companies that
purchase SNG-l. In Re Algonquin SNG, 12 DOMSC 1, 3 (1985). In Re
Algonquin SNG, 10 DOMSC 60, 67 (1983).
On March 26, 1986, Algonquin Gas filed an Abandonment
Application with FERC requesting permission to discontinue its SNG
service to its SNG customers. In its Abandonment Application,
Algonquin asserts that it has come to agreement with its SNG customers
"that because new lower cost gas supplies have and will become
available ••• the SNG service can be terminated at this time without
adversely affecting service. Furthermore, the payments provided by
the Settlement for early termination of SNG service are materially
lower than the payments that would otherwise be required under the
SNG-l service agreement for the last ••• year of service." The
Accompanying Motion to the Abandonment Application, Algonquin Gas
Transmission Company, FERC Docket No. CP69-41, at 5. The Siting
Council notes that Algonquin Gas plans to dismantle the SNG plant.
Although the importance of SNG-l as a resource has diminished
in recent years as SNG-l sendout has declined, the Siting Council
believes that SNG-l has played an important part in the Massachusetts
natural gas supply picture. 12 DOMSC 1, 4 (1986). Therefore, the
Siting Council ORDERS Algonquin to provide the Siting Council with a
copy of the FERC's decision regarding Algonquin Gas' abandonment
application when their decision is issued.
The Siting Council will relieve Algonquin SNG from filing
future forecasts and supplements contingent on FERC's approval of the
abandonment application. Algonquin SNG, however, will be required to
submit forecasts and supplements should it plan in the future to
produce SNG for resale to Massachusetts gas companies. Furthermore,
the Siting Council requests that Algonquin SNG notify the Siting
Council when the plant has been dismantled.

-
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Decision and Order
The Siting Council hereby APPROVES conditionally the petition
of Algonquin SNG, Inc., for Approval of the Fourth Supplement to its
Second Long-Range Forecast ("Supplement"). Contingent on FERC
approval of Algonquin Gas' abandonment application, the Siting Council
will relieve Algonquin SNG from filing future forecasts and
supplements. The Siting Council ORDERS Algonquin SNG to:
1. provide the Siting Council with a copy of the FERC's decision
regarding Algonquin Gas' abandonment application, after FERC
issues its decision, and to formally notify the Siting Council
when the SNG plant has been dismantled.

Susan F
Hearing
June 18, 1986

UNANIMOUSLY APPROVED by the Energy Facilities Siting Council by
the members and designees present and voting: Sarah Wald (for Paula W.
Gold, Secretary of Consumer Affairs); Joellen D'Esti (Joseph D.
Alviani, Secretary of Economic and Manpower Affairs); Stephen Roop
(for James S. Hoyte, Secretary of Environmental Affairs); Patricia L.
Deese (Public Engineering Member); Madeline Varitimos (Public
Environmental Member). Absent: Sharon M. Pollard (Secretary of
Energy Resources); Dennis J. LaCroix (Public Gas Member); Joseph W.
Joyce (Public Labor Member). Ineligible to vote: Elliot J. Roseman
(Public Oil Member); Stephen Umans (p
'c Electricity Member).
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The Energy Facilities Siting Council ("Siting Council", or, lithe
Council") hereby APPROVES conditionally the combined Third Supplement to
the Second Long-Range Forecast and Third Long-Range Forecast of Gas
Requirements and Resources ("Supplement") of the Colonial Gas Company
("Colonial" or lithe Company").
I.

INTRODUCTION
A.

Background

The Colonial Gas Company was formed in 1981 by a merger between the
Lowell Gas Company, the Cape Cod Gas Company, and their corporate
parent, the Colonial Gas Energy System. currently, Colonial is a single
investor-owned utility that distributes gas in two operating divisions.
The Lowell Division ("Lowell") distributes and sells natural gas to
approximately 50,000 customers in the City of Lowell and the surrounding
towns of Billerica, Chelmsford, Dracut, Dunstable, North Reading,
Pepperell, Tewksbury, Tyngsboro, Westford, and Wilmington. The Cape
Division ("Cape") serves approximately 39,000 customers in the towns of
Barnstable, Bourne, Brewster, Chatham, Dennis, Falmouth, Harwich,
Mashpee, Orleans, Sandwich, Wareham, and Yarmouth. Cape sells gas
primarily to residential customers, while Lowell's gas sales are split
more evenly between residential, commercial, industrial and
interruptible customers. The two divisions have a total aggregate firm
sendout of more than 15,000 million cubic feet (MMcf) of gas per year,
making Colonial the fourth largest gas distribution utility in the
Commonwealth. Colonial also has a subsidiary, Transgas Inc., which
engages in the transportation of LNG, propane, and other cryogenic
fuels.
B.

History of Proceedings

The Company filed the Third Supplement to its Second Long-Range
Forecast of natural gas requirements and resources on August 20, 1984,
pursuant to an extension of time to file granted by the Hearing Officer.
A Notice of Adjudication of the Supplement was issued and duly published
in accordance with the Hearing Officer's instructions. As no petitions
to intervene or motions to participate as an interested person were
filed by the deadline specified in the Notice of Adjudication, this
proceeding was left in an uncontested posture.
The Siting Council Staff ("the Staff") issued information and
document requests on April 12, 1985, and a technical session attended by
representatives of the Staff and of both divisions of the Company was
held on May 15, 1985. The Company filed its responses to the Staff's
information and document requests on June 24, 1985, and a supplemental
response on June 27, 1985, whereupon the Staff proceeded to take the
Supplement under advisement.
While consideration of the Supplement was pending, the Staff issued
a Notice of Inquiry into an Evaluation of Standards and Procedures for
Reviewing Sendout Forecasts and Supply Plans of Massachusetts Natural
Gas Utilities ("the Notice of Inquiry") in Siting Council Docket No.
85-64. The purpose of this Notice of Inquiry was to solicit comments
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from all of the Massachusetts natural gas companies subject to the
Siting Council's jurisdiction as to how the Siting Council's review
process for gas company forecasts could be made more efficient and
effective, and its decisions on those forecasts more meaningful.
When the Staff inquiry in Docket No. 85-64 was commenced, four gas
company forecast filings from 1984, including Colonial's, remained to be
adjudicated. In the interests of administrative efficiency, the Hearing
Officer permitted these four companies to file a set of updated tables
presenting one additional year of historical data and forecast
informati£n in order to constitute those companies' Third Long-Range
Forecast.
See Procedural Order, Docket No. 85-64, October 22, 1985.
Colonial complied with this requirement on November 18, 1985. These
updated tables are being treated as a part of Colonial 1 s current
forecast for purposes of the present review.
The Notice of Inquiry set forth a large number of specific
suggestions for changes in the standards and procedures followed by the
Siting Council in gas company forecast proceedings. After requesting
and receiving written comments on these suggestions from all of the
regulated gas companies, the Staff held 10 days of hearings on the
Notice of Inquiry in November of 1985. Colonial appeared at the hearing
on November 20, 1985, and answered numerous questions from the Staff
regarding not only the issues raised in the Notice of Inquiry but also
the contents of the Supplement itself. While Colonial's witnesses did
not testify under oath, they cast considerable light on certain aspects
of the Supplement. They are referred to in this Decision (as "Tr.,
11/20/85, at __"), and will be made a part of the record of this
proceeding.
As stated in the Procedural Order of October 22, 1985 in Docket No.
85-64, the present Decision is made on the basis of the Siting Council
standards and procedures which prevailed at the time the Supplement was
filed. However, certain applicable changes to those standards and
procedures resulting from the Notice of Inquiry and resultant order in
Docket 85-64 are discussed infra, along with suggestions and
instructions for their implementation in Colonial's 1986 forecast
filing.

1

The only differences between these tables and the tables which
were submitted as part of Colonial's previous filing were that actual
sendout data were used for 1984-85 and an additional year, 1989-90 was
added to the forecast. No changes were made to the forecast values for
the intervening years. As a result, the remaining sendout forecast
estimates, particularly for 1985-86, are potentially unreliable since no
changes were made to the forecast even though actual data were available
for the 1984-85 split year.
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C.

Record

This Decision is made on a record consisting of the Supplement
(including the updated tables filed November 18, 1985), the Company's
Responses to Information and Document Requests filed June 24, 1985 and
June 27, 1985; and the transcript of the November 20, 1985 hearing on
the Notice of Inquiry in Siting Council Docket No. 85-64.
D.

Previous Forecast Review and Compliance with Conditions

The Siting Council's Decision on the Company's Second Supplement to
the Second Long-Range Forecast of Gas Requirements and Resources, In Re
Colonial Gas Company, 11 DOMSC 111, 145, found that: "Colonial has
submitted a thoroughly reviewable forecast of sendout requirements, and
has improved both its forecast methodology and the supporting
documentation ... The Council looks forward to further refinements in
Colonial's methodology and documentation in future years."

However, the

Siting Council imposed four conditions -- one regarding Lowell's
forecast methodology and three regarding the adequacy of Colonial's
resources:

1.

That the Lowell Division submit separate forecasts of sendout
for its commercial customers and industrial customers;

2.

That the Cape Division either report on its options for
reducing its reliance on interruptible pipeline supplies or
present evidence that these supplies will be available
throughout the forecast period in the required quantities;

3.

That the Lowell Division either demonstrate the availability
of additional gas supplies or indicate alternative plans for
meeting firm design requirements through the forecast period,

4.

That the Lowell Division present a cold snap analysis for
each heating season over the forecast period.

The Siting Council is satisfied that the Company has complied with
the four Conditions to its last Decision. Compliance with these
conditions is discussed below.
II.

FORECAST OF SENDOUT REQUIREMENTS
A.

Description and Analysis of Forecast Methodology

The Cape and Lowell Divisions produce separate forecasts of sendout
requirements, but the methodologies used by the two Divisions are
similar. Each Division forecasts sendout for each of its individual
customer classes separately (and, occasionally, for subclasses or

individual large customers), then adds its forecast of sendout for each
class to projections of company use and unaccounted-for gas in order to
calculate total firm sendout.
Each Division's forecast of sendout requirements is aggregated on a

monthly basis.

Monthly sendout by class is equal to the base use per
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customer times the number of customers plus the heating load factor (Mcf
per customer per degree day) multiplied by the P20duct of the number of
heating degree days and the number of customers.
1.

The Cape Cod Division's Sendout Forecast

The vast majority of the Cape's sendout requirements is accounted
for by its residential heating and commercial customers. The normalized
residential heating sendout for the 1984-85 split year accounted for
58.5 percent of the Division's normalized sendout. See Table 1.
Commercial sendout accounted for 33.2 percent. Given these two classes'
influence upon total sendout the Cape Division focussed on lithe analysis
and projection of factors" for these two classes. Supplement at C-3.
Similarly, the Siting Council's review of the Division's sendout
forecast methodology will focus on these two customer classes.
The remaining share of the Division's normalized 1984-85 sendout
was accounted for by Company use and unaccounted-for losses (5.5
percent), residential non-heating usage (2.7 percent), and interruptibl~
sales (0.5 percent).
Cape Cod projects that its normal year sendout will increase at a
Normal year sendout to residential
heating customers is projected to grow at 3.3 percent annually, and to
commercial customers at 2.4 percent. For both of these customer classes
the major factor behind these increases is the projected increase in
number of customers: a 3.0-percent average annual increase for
residential heating customers and 2.2 percent for commercial customers.
2.6 percent average annual rate.

2A mathematical representation of the basic forecast methodology is
as follows:
Monthly
sendout
by class

= [( BF 1~

x

NC.)
1

+ (HF ~ x NC. x DD. )
1

1

lC

c

time
interval
i

where

BF.

1

NC.

1

""

HF.

::=

DD.

'"

lC

lC

~

i

Base use (in Mcf) per customer over the time
interval i ("base factor TJ ) ;
Number of Customers in the customer class over
the time interval i;
Heating use (in Mcf) per customer per degree day
over the time interval i, under weather conditions
c ("heating factor");
Heating degree-days over the time interval i, under
weather conditions c;
Time interval (Both Division's use monthly
(Footnote Continued)
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Table i
Cape Cod Division
Forecast of Send out by Customer Class
(MMcfl

1985-86
Non-healing Healing
Season

Season

1989-90
Non-heating Heating
Season
Season

Normal Wealher
Residenlial
Healing
Non-healing

957

2133
48

1077

86

89

2351
50

Commercia]

722

973

797

1068

72

138

79

151)

1837

3292

2042

3619

iO.5

2.5

10.5

2.5

1847.5

3294.5

2052.5

3621. 5

1917

3868

2130

4277

Co. Use and
Unaccounted for
Tolal Firm
Interruptible

Total Sendo"l
0.5ign Wealher
Total Firm
Peak Day Sentiout

Requirements

49.3

Source: Third Long Range Forecast, Tables 6-1 through 6-5.

i
I

j
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The Cape estimates a net growth of over 1,300 customers in its
residential heating class for the first year of the forecast, and a
return to the five-year average of 900 a year for the 1985-86 through
1989-90 period. Supplement at C-10-11. The higher forecast growth for
the first 'year of the forecast is based on the "current strength in the
housing market on the Cape" and reflects the Division's failure to
adjust the 1985-86 val~es to better conform with the Division's
experience in 1984-85.
Supplement at C-10.

~.,'
·-1

The Cape forecasts base factors, heating factors, and number of
customers based on an analysis of historical trends interpreted in light
of perceived economic and demographic forces. The Cape assumes that
both the base use per customer and the heat load factors for residential
heating customers de~r5ase as a result of the "measurable effect of new
customer additions.'"
Response to Information Request CD-13;
Supplement at C-12. In Colonial's forecast filing for 1983, the Cape
Division's base load factors also reflected the effects of appliance
replacement with more efficient appliances. The trend of reduced base
use for the residential heating class experienced from 1978-79 to
1982-83 was reversed in each of the past two years. The reduction in
base use per year was arrested in 1983-84 by a 2.6-percent increase
above the previous year and again in 1984-85 with a 3.8-percent
increase, indicating a possible change in this trend. Supplement at
C-ll.

(Footnote Continued)
intervals); and
c
= Weather conditions

(Normal or Design).

3The previous forecast filing assumed that the number of
residential heating customers would increase by 1,100 in 1984-85 and
1,000 for 1985-1986, whereas the actual increase for 1984-85 was 796
customers. Therefore, since the forecast estimates were not adjusted,
the increase in customers for 1985-86 is approximately 1,300, 30 percent
higher than the customer totals assumed in the 1984 forecast filing.

-i

4The forecast of heating use per customer per effective degree day
declines at 0.2 percent annual rate and base use drops at a 0.8 percent
average annual rate. The increase in heating use offsets the larger
percentage drop in base use given the greater total use attributed to
heating use.
5The forecast of heating use per customer per degree day actually
shows an increase in heating use per customer per degree day from
1984-85 to 1985-86. However, this increase is actually only an increase
relative to the estimated "actual" heat load factor for 1984-85. The
projected heat load factor for 1985-86 is 2.1 percent higher than the
"actual" heat load factor estimated for 1984-85. The Cape projects that
heat load factors will decline from 1985-86 through 1989-90.
(Footnote Continued)
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Cape has assumed that commercial customer additions would remain
slightly above normal for the first year of the forecast, returning to
the historic average thereafter. Supplement at C-19. The higher than
normal customer additions for the first year of the forecast are based
on the strength of the Cape's commercial economy. The Company documents
this strength by noting that unon-residential construction investment
more than doubled the previous annual record for Barnstable County in
1983. Jl Supplement at C-19. Furthermore, the Siting Council notes that
the Cape experienced an increase of 116 in the number of commercial
customers for 1984-85. Therefore, an increase of 90 commercial
customers for 1985-86 does not appear unreasonable.
The Cape's current forecast contains one substantive change:
unaccounted-for use is assumed to be a constant percentage of total
sendout. This percentage was estimated by determining the average
difference between sendout and sales over the past six years.
Supplement at C-2. In past filings unaccounted-for use was the
difference between total sales and total sendout. The Company states
that this change will "allow for more consistency between this document
[the Supplement] and internal forecast applications." Supplement at
C-2. The Siting Council commends the Company for making this change
since as Colonial indicates in its supplement it both offers a more
reasonable representation of the relationship between unaccounted-for
use and actual sendout, and increases the value of the forecast for
internal uses.
a)

Forecast Accuracy

Table 2 presents an evaluation of the Cape Division's forecast
accuracy by comparing the forecasts for normal year sendout for the
heating and non-heating seasons and the total number of customers with
the actual normalized values. The average annual forecast error for the
six observations is 1.4 percent of the actual normalized sendout totals.
The forecast errors vary more with the forecast year (e.g., the
forecasts for 1984-85 have an average forecast error of 0.55 percent
whereas forecasts for 1983-84 have an average forecast error of 2.10
percent) than with the number of years between when the forecast was
made and the actual values recorded. Although there are only six
observations and no definitive conclusions can be drawn, these results
suggest that forecast errors can be better explained by specific events
(Footnote Continued)
The Cape estimates heat load factors by first estimating the base
load and then subtracting this from the total load for the month to give
the total heating load for the month. The total heating load for the
month then is divided by the number of degree days and the number of
customers to give heating use per customer per degree day for the month.
The Cape estimates base load factors for residential customers by
determining the use per customer during July, August, and September when
there are no heating requirements. However, this estimation procedure
is complicated by the increase in the number of customers in the summer
months.
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Table 2
EVALUATION OF CAPE COO DIVISION FORECAST ACCURACY
Total Firm Benaaut
Non-Heat

~

-1

Season.

9/82

Forecast

Heating Spl it Ye.
Total

Season

# of
Customers

1982-83
1752
1771
1.0B%

2997

1718
1779
3. 55i:

3106

Actual

1771

3213

Forecast

17B5
0.791.

3175

-1.181.

Actual
Forecast

Difference

1983-84
Actual
Forecast

Difference

3lO9
3.741.

3143
1. 191.

4749
4880
2.761.

38318

4824
4922
2.03/'

39203

38495

-0.467.

38252

2.491.

1984-85

Oi ff.r·.ne,
10/83
Forecast

39034
4984
4960
34304
-0.481. -12.121.

1983-84
Actual

1718

3106

Forecast

1794

3134

38252

0.901.

4824
4928
2.161.

Differ·.ne.

4.421.

Actual
Forecast
Difference

1771
1826
3.11/'

3213

4984

39034

3189
-0.75%

5015
0,621.

;0185

1984-85
Actual

1771

.....

4984

39034
36206
-7.241.

391bO

2.37i.

1984-85

8/84

Forecast

':!'J{1"

..;

'

Forecast

1788

3211

4999

Differ"ence

0,%1.

-0,061.

0.30(,

"J Qt:''f

,;"

,..I"

Sour c., First, Second, and Third Supple.ents to the Second
Long-Range Forecast and the Third Long-Range Forecast
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within a forecast year (e.g., abnormal weather conditions) than by a
gradual decay in the accuracy of the forecast. The Siting Council also
notes that the average percentage forecast error for the heating season
(1.30 percent) is significantly less than that of the non-heating season
(2.32 percent). Forecast errors in the heating season have greater
consequences for the reliability and costs of the Company's resources.
The Siting Council believes that a periodic evaluation of forecast
accuracy is useful for identifying the major sources of inaccuracies and
as such can be helpful in improving the reliability of sendout
forecasts. Therefore, the Siting Council orders the Cape to report in
its next supplement on the accuracy of its five proceeding sendout
forecasts using Table FA and to discuss the sources of inaccuracies and
their implications on the reliability of the Division's forecast
methodology.

b)

Conclusions

The Cape's forecast methodology has performed well in estimating
weather-normalized sendout. The Company appears to have a good sense of
the factors which drive its sendout forecast. In light of this, the
Siting Council finds that the Cape Division's forecast methodology is
appropriate and reliable. Furthermore, the Cape's filing contains
information which is valuable in assisting the Siting Council in
evaluating the reasonableness of the Division's judgements regarding
these factors, making the forecast supplement readily reviewable.
Nonetheless, the Siting Council encourages the Division to continue
to develop and refine its forecast methodology. Colonial is committed
to improving its forecast: "[t]he Company is constantly trying to
re-evaluate its forecast position and the analysis of its data in an
effort to improve it." Tr., 11/20/85, at 18-19. At this point in the
development of the Company's forecast methodology, the Siting Council
believes that the Company's resources will be best utilized if invested
in determining what variables have the greatest effect on sendout (i.e.,
performing sensitivity analysis) and then Socussing its efforts on
refining its estimates of these variables.
In the hearing on the
Notice of Inquiry and the Company's forecasting methods in general, the
Company indicated that the Company performed scenario analyses on an
ad-hoc basis. The Siting Council encourages the Company to present the
results of these analyses in its forecast supplement where such
information will assist the Siting Council in determining a range of
possible sendout levels.

6An evaluation of the sources of forecast error also would be
useful in determining what non-weather variables are the hardest to
forecast accurately and thus require more analysis.
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2.

The Lowell Division's Sendout Forecast

The Lowell Division's sendout is much more evenly split between the
residential (53.2 percent of the total normalized sendout for 198~-85),
commercial (24.8 percent), and industrial sectors (17.1 percent).
The Lowell Division projects sendout to increase by approximately
2.2 percent per year over the current forecast period. See Table 3.
Most of the forecasted increase is attributable to the increased
requirements of the Division's industrial (46.7 percent of the total
increase in sendout) and commercial (44.4 percent of the total increase)
customers. Lowell projects a 3.8-percent average annual increase in
commercial sendout requirements and a 2.8-percent annual growth in the
number of commercial customers. Lowell projects a 5.6-percent annual
increase in industrial sendout requirements, with 3.7-percent annual
increase in the number of industrial customers.
The Lowell Division's projected increase in sendout requirements
for industrial and commercial customers is consistent with the economic
growth that the region is experiencing. For example, in the first
quarter of 1984 Lowell had the greatest increase in the value of
building permits of the 200 largest cities in the United States.
The Lowell Division also forecasts base factors, heating factors
and number of customers based on an analysis of historical trends
interpreted in light of perceived economic and demographic forces. Tr.,
11/20/85, at 9. Given its larger and more diverse customer base, Lowell
analyzes customer consumption data at a more disaggregated level than
the Cape. Lowell has three residental billing classes: space-heating,
central-heating, and non-heating customers. To forecast the
requirements of central heating customers, Lowell further disaggregates
the customer class into: existing residential customers; new
condominiums; new conversions; new apartments; and new homes. Lowell
projects that it will add approximately 554 new customers in 1985-86
a
and 900 customers per year for the remainder of the forecast period.

7For 1984-85, interruptible sales accounted for 7.7 percent of the
total normalized sendout, and company use and unaccounted-for 5.0
percent.
8The lower increase in the number of new residential customers for
1985-86 is an artifact of the higher than projected actual increase in
the number of customers in 1984-85 such that some of the increase in the
number of customers assumed to occur in 1985-1986 occurred in 1984-1985.
The Lowell Division did not change its forecast of sendout when they
filed their Third Long-Range Forecast. The only difference between the
sendout projections for this forecast and those in the previous
supplement was that in this forecast actual sendout data was used for
1984-85 and an additional year, 1989-90 was added to the forecast.
Thus, the higher than forecasted customer additions experienced in
(Footnote continued)
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Table 3
Lmleli Division
Forecast of Senoout by Customer Class
iMMcf I

1985-86
Noo-heating Heating
Season

Season

1989-90
Non-heating Heating
Season

Seasoll

Normal Wealher

Residenlial
1688
67

3757
64

1727

3840

63

60

Commercial

832

1956

912

2204

industrial

bOb

1346

702

1645

CD. Use and

90

372

O'
,<

385

3283

7495

3498

8134

651

130

651

130

Total Sendaul

3934

7625

4149

8264

Design Weathel'
Tolal Firm

3446

8i02

3679

8806

Heating

Non-healing

Unaccounted for

Tolal Firm
InterruptiblE

Peak Day Send out
Requirements

Source: Third Long Range

104.7

95.6

Fore[ast~

Tables 6-1 through G-5.

Heating includes Central Healing (H-3 Rale) and Spac. Heating iH-2 Rate).
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Total sendout to residential heating customers is forecasted to grow at
a O.6-percent annually throughout the forecast period. This growth rate
reflects the 2.3-percent average annual increase in residential heating
customers which, along with a 2.3-percent increase in heat load, more
9
than offsets the 3.1-percent average annual decline in base use.
In compliance with an order in the siting Council's most recent
Colonial Gas decision, Lowell presents separate forecasts for its
commercial and industrial customers in the instant forecast.
Lowell's commercial and industrial sendout forecasts are prepared
for three different rate classes: commercial non-heating, commercial
heating, and commercial optional. However, the methodology for each
class is essentially the same since non-heating customers demonstrate
some temperature sensitivity. The basic methodology is as follows: The
net change in the number of customers or volume to be added annually is
estimated and broken down into monthly totals. Base and heat load
factors are then estimated by classification and the monthly consumption
totals estimated based on the aggregated heat and base loads.
Supplement at L-19. Special attention is given to high volume accounts
which are contacted directly by the marketing department to assess their
future requirements. Response to Information Request LD-4.
The Siting Council Staff used regression analysis to determine
whether there was a significant relationship between estimated monthly
heat load factors and the daily average degree days for each month of
the heating season and the year in which15he data were recorded over the
six year period for the Lowell Division.
This relationship was
evaluated on both a monthly basis (e.g., the heat load factors for the
month of December in the 1978-79 through 1983-84 split-years were
analyzed separately) and with all months pooled together (i.e., all
months analyzed at the same time.) The results were for the most part
inconclusive. When the relationships between heat load factors and
degree days and the year (i,e., the test for a trend) were evaluated on
a monthly basis, for only one month - February - was the relationship
between either the year or degree days and the heat load factors
significant. The Siting Council notes, however, that there were only
six observations for each month and this limited the ability to
determine a statistically significant relationship among the variables.
(Footnote Continued)
1984-85 reduce the size of the increases needed to realize the customer
totals for 1985-86 which were estimated in the 1984 forecast Supplement.
9This increase in the heat load factors, however, is only relative
to the actual heat load factor estimated for 1984-85. Lowell actually
projects that heat load factors will decrease from 1985-86 to 1989-90 at
a 3.1 percent average annual rate.
10

The independent variables evaluated were chosen to determine
whether heating use per degree day varied with degree days or whether
there was a trend in heat load factors (e.g., conservation.)
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However, when all the data were pooled, the relationship between average
degree days for the month and the year and the heat load factor was
significant at the 99-percent confidence level.
Based on this analysis it appears that heat load factors have
decreased over time and increase as the number of degree days increases.
In both instances, for the month of February and the pooled data, the
relationship between heat load factors and degree days was found to be
stronger than the relationship between heat load factors and time. This
suggests that Lowell should use different heat load factors to reliably
forecast design and normal sendout since under design conditions heat
load factors are likely to be higher. However, Lowell assumes that the
relationship between design and normal sendout is proportional to the
difference in degree days. Lowell assumes stable heat load factors over
normal and design weather conditions since "review of historic heat load
data continues to reveal inconsistencies between peak day periods and
peak consumption per degree day factors within the customer
classification." Third Supplement at L-33.
a)

Forecast Accuracy

Table 4 presents an evaluation of the accuracy of the Lowell
Division's forecast over the past three years for three different
forecast Supplements. Forecast accuracy is evaluated here by comparing
the forecasts for normal year sendout for the heating and non-heating
season and the total number of customers with the actual normalized
values. The average annual forecast error for the six observations is
6.5 percent of the actual normalized sendout totals. The results of the
evaluation of forecast accuracy suggests that for the Lowell Division
forecast errors appear to be more related to the forecast Supplement
than to the year forecasted.
The Lowell Division has had significantly higher average errors
than the Cape Division. Much of this error is attributab
to the
greater volatility associated with Lowellts customer mix.
For
example, the forecast errors for residential heating customers for the

tI

l l An analysis of the forecast errors for the residential heating,
non-heating, and commercial and industrial classes for both Division's
indicates that the Lowell Division's higher mean forecast error is
attributable to the higher forecast errors of the Divisionis commercial
and industrial forecast. For example, the Lowell Division's August 1982
(Forecast First Supplement to the Second Long Range Forecast)
over-estimated 1983-84 commercial and industrial firm sendout by 20.3
percent and 1984-85 commercial and industrial sendout by 27.7 percent.
The performance of the Lowell Division's September, 1983 (Second
Supplement to the Second Long Range Forecast) and August, 1984 (Third
Supplement to the Second Long Range Forecast) forecasts for the
commercial and industrial classes improved significantly, allaying the
Siting Councilts concerns about the reliability of the Division's
commercial and industrial forecast.
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Table 4

EVALUATJOIi OF LOWELL DIVISION FORECAST ACCURACY
Total Firm Sendout
I

~

Non-Heat
Season

•

of
Heating Sp 1it Yr.
Total Customers

Season

--1

9/82

Forecast

1983-84
Actual
For-peast

Di ffer"encE!

2992
3459
15.611.

7154
7866
9.951.

10146

51217

11325
11.621.

50134

3266

7161
8023

10427

52705

11551

12.041.

iO.IBx

51058
-3.121.

-2.111.

1984-85
Actual
Forecast
Difference

10/83
Forecast

3528
B.021.

19B3-B4
Actual

2992

Forecast
Difference

3049

7154
7353

1. 91:~

2.78i.

10146
10402
2.521.

51217
50970

-0.4BI.

1954-85

..........

3266

7161

10427

52705

Forecast

,;;::')1'

10759

51990

DifferenCE!

3236
-0.92%

1984-85
Adual
Forecast
Difference

3266
3216
-1. 53%

Art I'::! 1

8/84
Forecast

i

;-.1 ... .,;

5,06%

7161
7327
2.32i.

3.181.

10427

10543
L 1if.

-1. 367.

52596
51984
-1. 161.

Source: First, Second, and Third Supplements to the Second
Long-Range Forecast and the Third Long-Range Forecast
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Cape and Lowell are roughly comparable. However, the forecast errors
for the commercial and industrial sectors for the two Division's differ
significantly. Compared to Lowell's commerr~al sector, the Cape's
commercial sector is relatively homogenous.
Therefore, the
requirements of a new commercial customer in the Cape Division is much
more likely to be representative of the average use of other commercial
customers. Whereas new commercial customer additions in Lowell are more
likely to have significantly different requirements. Thus, when Lowell
forecasts commercial and industrial sendout the Division must project
both the increase in the number of customers and expected consumption
rates. This is inherently harder than forecasting just the increase in
the number of customers.
To ensure that concerns over the reliability of the Division's
industrial and commercial sendout forecasts are addressed in the
Company's next forecast filing, and to satisfy the requirements of the
order on the Evaluation of Standards and Procedures for Reviewing
Sendout Forecasts and Supply Plans of Massachusetts Natural Gas
Utilities (Docket No. 85-64), the Siting Council orders Lowell to report
on the accuracy of its five proceeding forecasts using Table FA and to
evaluate the historic sources of errors in its industrial and commercial
forecast (e.g., underestimating conservation, or overestimating the
number of new customers or their loads) and, should these errors be
caused by systematic bias, to present a plan for making changes in its
forecast methodology which will reduce the magnitude of these forecast
errors.
III.

RESOURCES AND FACILITIES

In the past, the Siting Council's review of a gas company's supply
plan has focussed primarily on the company's ability to meet the
requirements of its firm customers under normal and design weather
conditions. In the past, the Siting Council generally has not compared
or evaluated the costs of gas supply alternatives.
With a range of supply alternatives currently available at
different prices, deliverability levels, and contract terms, the Siting
Council must now ensure a gas company's choice of supplies is consistent
with the Siting 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. 69H (emphasis supplied).
The Siting Council recognizes that a company's supply planning
process is continuous, and that tradeoffs may exist between the
reliability, cost and environmental impact of different supply sources.
Further, the Siting Council recognizes that a company's supply decisions
are based on the information available and existing supply situation at

12

Furthermore, the Cape has no industrial customers whereas
Lowell's industrial customers account for approximately 17 percent of
the DivisionIs normalized firm sendout.
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the time the company's management makes the decisions. Thus, each
company's supply plan will be different, and the Siting Council will
recognize the unique factors affecting the particular company under
review. To ensure that this mandate is fulfilled in the future, the
Siting Council will review each company's basis for selecting a supply
alternative or the company's decision making process to ensure that the
company's decisions result in supply options which are consistent with
the Siting Council's mandate. See discussion infra, Section V.E.
Colonial's resources and facilities are substantially the same as
those described in the Siting Council's most recent Colonial decision.
11 DOMSC 111 (1984). Therefore, this section will focus primarily on
the changes in the Company's supply plan since the previous Siting
Council decision.
A. The Cape Cod Division
The Algonquin Gas Transmission Company ("Algonquin") provides or
has contracted to provide Cape with pipeline gas under seven separate
contracts. Algonquin provides: firm gas service on a year-round basis
under the F-1, F-2 and F-3 service agreements; firm winter service gas,
available from November 16th through April 15th, under the WS-1 service
agreement; and underground storage and transportation service under the
ST-F service agreement. In addition to these service agreements, the
Cape recently began receiving firm pipeline volumes from Algonquin under
the F-4 rate schedule and signed a service agreement with Algonquin to
increase firm storage transportation service under the SS-III rate
schedule. These two new service agreements are discussed in greater
detail below. The Cape supplements its pipeline gas supplies with
liquefied natural gas ("LNG") from the Bay State Gas Company ("Bay
State") and with small amounts of propane purchased on the spot market
and for the most part used to increase system pressures. Table 5
summarizes the provisions of the Cape's existing gas supply contracts.
1.

Algonquin Firm Pipeline Service: F-4

The Federal Energy Regulatory Commission ("FERC") has approved a
certificate application submitted by Algonquin which will provide the
Cape with additional pipeline I3rvice on a 365-day basis under Rate
Schedules F-4 and F-4 Interim.
Algonquin recently filed an
abbreviated certificate application with FERC to provide additt~nal F-4
volumes to its customers under the existing F-4 rate schedule.

13110rder Modifying and Approving Settlement, Approving Abandonment
and Issuing Certificates," Texas Eastern Transmission Corp., et aL, 32
FERC at 61,227 (Aug. 15, 1985).

-

14Abbreviated Application for Certificate of Public Convenience and
Necessity, Algonquin Gas Transmission Company, Docket No. CP86-480-000.
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Table 5
Cape Cod Division
Current Gas Supply Agreements

,
I

-1

Supplier

Contract

AVL/ACQ
(MMcf)

MDQ
(MMcf)

Dates

Transportation

Algonquin

F-l

3,125.8

11.6

11/69-11/89

Algonquin Pipeline

Algonquin

F-2 - F-3

922.7

2.5

11/85-11/09

Algonquin Pipeline

Algonquin

F-4

483.6
2,817.1

1.3
7.7

1/86-10/86
11/86-11/89

Algonquin Pipeline

Algonquin

WS-l

293.1

4.9

11/68-11/88

Algonquin Pipeline

Algonquin

SNG-l

183.2

4.1

10/77-10/87

Algonquin Pipeline

Algonquin

ST-F

700

3
7

4/80-4/00

Algonquin Pipeline

Algonquin

55-III

100

1.0 Firm

4/86-4/06

Algonquin Pipeline

4/85-3/86

Truck

Bay State
(F = Firm
o = Optional)

Source:

584
167
603
173
622
179

Firm
Best
Efforts

F
0

F

4/86-3/87

0

F

4/87-3/88

0

Third Long Range Forecast, Tables G-24 and G-22.

-1
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Algonquin will provide service in two stages: 1) interim service
began December 31, 1985 with a maximum daily quantity ("MDQ") of 1. 325
MMcf; 2) full firm service is scheduled to begin November 1, 1986, under
which the Cape will have an MDQ of 7.718 MMcf and an annual volumetric
limitation ("AVL") of 2,817.1 MMcf. Expansion of the Texas Eastern
Transmission Company ("Texas Eastern") supply system was needed before
the interim firm service could be provided, and two short looping
segm~nts must be constsucted by Algonquin in Massachusetts before firm
serV1ce can commence.

~

-t

The Cape's F-4 MDQ would be increased by 0.2 MMcf, representing an
increase of 73 ~gf in its AVL, under the new "Additional F-4" proposal
pending at FERC.
The Cape's decision to participate in the F-4 project was based on
the fact that the Cape is pipeline supply-constrained: "[tlhe overall
load factor at Cape requires a greater amount of gas from the pipeline
than is available under that contract [F-1l." Tr., 11/20/85, at 51.
Therefore, increasing pipeline supplies would allow the Division to back
out supplemental supplies and thus would offer cost savings, since the
Cape Division "is extremely reliant on supplemental gas during the
wintertime, which gas [sicl is more expensive than any of the pipeline
supplies and more expensive than the projected cost at that time of
F-4." Tr., 11/20/85, at 51.
The Cape provided no justification for the level of its
participation in the F-4 project. The Company stated that no analyses
were performed to determine what level of participation would be
optimal. Tr., 11/20/85, at 50-52. The Company only determined that "we
were better off with the F-4 and the volume of 10,000 Mcf [the magnitude
of the F-4 volumes nominated by the Capel than we were with SNG, large
volumes of LNG or propane." Tr., 11/20/85 at 53.
In general, the Siting Council believes that analysis of any gas
supply project should include an evaluation of the optimal level of
participation. The Siting Council believes, however, that the Cape
needs additional pipeline supplies. In fact the Council expressed
concern about the adequacy of pipeline supplies in a Condition in the
Siting Council's most recent Colonial decision.

In its most recent review of the Cape's supply plan the Siting
Council expressed its "concern with the Cape Divisionis reliance on

interruptible supplies to refill its underground storage facilities

15 The Siting Council was an intervenor in the FERC proceeding
involving the F-4 service. The primary focus of the intervention was
potential environmental impact of the construction of the two looping
segments in Berkley and Carver, Massachusetts. Algonquin Gas
Transmission Co., FERC Docket Nos. CP84-654-000 and 001.
16

Algonquin Gas Transmission Co., FERC Docket No. CP86-480-000.
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under normal weather conditions." 11 DOMSC 111,133 (1984). This
concern was captured in a condition to the Siting Council's approval of
Colonial's supplement. The Siting Council ordered the Cape to neither
report on its options for reducing its reliance on interruptible
supplies or present evidence that these supplies will be available
throughout the forecast period in the required quantities." 11 DOMSC
111, 145 (1985). The F-4 and CONTEAL (F-2 and F-3) volumes which the
Cape has contracted for appear to eliminate the need for interruptible
volumes. Tables 7 & 8, infra, indicate that in both a normal and design
year the Cape's reliance on F-4 volumes is such that if interruptible
volumes are not available the Cape can increase its takes of F-4
volumes. Therefore, the Siting Council's finds that the Cape's F-4
contract addresses the concerns which were reflected in this Condition.
See Section IV.B.1., Infra.
2. Algonquin storage Service:

8S-II1

The Cape has also signed a precedent agreement which provides a 100
MMcf increase in annual storage service from Algonquin as of April 1,
1986 and provides an increase of 1 MMcf in the firm daily storage gas
deliveries. To provide these services Algonquin has contracted with
Texas Eastern, which in turn has contracted for the underlying storage
service with the Consolidated Gas Transmission Corporation.
Thus, these additional resources increase the Company's seasonal,
peak day, and cold snap delivery capability and hence maintains the
adequacy of the Division's resources.
3.

SNG Volume Reductions and Expiration of the
SNG-1 Contract

Given the high cost of SNG relative to other available resources,
the Cape reduced its SNG takes to 183 MMcf for the 1985-86 heating
season, a 40-percent reducr~on below the volume indicated in the
Company's previous filing.
Furthermore, the Company has decided to
back off altogether from the SNG volumes originally scheduled for the
1986-87 heating season. Tr., 11/20/85, at 60. No SNG volumes are shown
by the Company after the 1985-86 heating season.
The Cape's current contract with Algonquin SNG expires on October
1, 1987 and is automatically extended unless notice is given by either
Algonquin or the Cape one year prior to the contract expiration date.
Therefore, the Cape must give notice by October 1, 1986 if it is to
allow its contract with Algonquin SNG to expire. At the hearings on the
Siting Council's Notice of Inquiry, Algonquin SNG indicated that it
believed the prospects for the plant to continue running beyond the
1986-87 heating season were "negative." Tr., 11/19/85, at 20.
Algonquin has subsequently filed a service abandonment application with
-,
17

1

SNG stands for synthesized natural gas. Algonquin
manufactures SNG from naptha, a petroleum distillate.

-19-

-275-

FERC. "Abbreviated Application for an Abandonment of Service",
Algonquin Gas Transmission Company, FERC Docket No. CP86-4l. The Siting
Council requests that the Company inform the Siting Council of the
Cape's plans regarding the SNG-l contract in its next forecast
supplement and to support its decision with a brief analysis of the
costs and reliability impacts of its decision.
4.

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 to ensure necessary gas
supplies at the lowest possible cost with a minimum impact on the
environment. Mass. Gen. Laws Ann. ch. 164, sec. 69H. The Cape's Third
Supplement discusses conservation in terms of customers' consumption
levels (e.g., base and heat load factors) as opposed to conservation
programs the Division is implementing in an attempt to influence
customers' use (active conservation). The Divisionis efforts in
promoting conservation are limited to bill stuffers which promote low
flow showerheads, "energy efficient" thermostats, and Mass Save energy
audits. Response to Information Request CD-I. When asked how the cost
of conservation programs (in $/MMcf) compared to the costs of securing
new supplies the Company referred to an analysis performed in 1982 which
indicated that home insulation as implemented by central heating
customers are not likely to be cost-effective. Response to Information
Request CD-2. The Siting Council notes, however, that there are a wide
range of conservation programs, many of which have been proven to be
cost-effective by other utilities even under falling gas prices.
Therefore, the Siting Council requests that the Company evaluate the
cost-effectiveness of a range of conservation programs in its next
filing.
B. The Lowell Division
The Tennessee Gas Pipeline Company ("Tennessee") provides the
Lowell Division with pipeline gas under two separate contracts.
Tennessee provides Lowell with firm pipeline gas service under its CD-6
service agreement. As discussed below, Tennessee has filed with FERC a
certificate application to increase the Division's MDQ and AVL.
Tennessee is also contractually obligated to provide the Lowell Division
with firm transportation for 15.691 MMcf/day of underground storage gas
and a best-efforts transportation agreement for 2.491 MMcf/day. The
actual storage service for this gas is provided by the Penn-York Energy
Corporation. Table 6 summarizes the provisions of Lowell's existing gas
supply contracts.
Lowell's supplemental supplies are provided primarily by Bay State,
which supplies Lowell with 600,000 MMBtu of LNG and an option (which
becomes firm if exercised) for 400,000 MMBtu of LNG. Lowell's contract
with Bay State expires in April 1988. After this date the Division's
forecast shows annual takes of 300,000 MMBtu from Bay State. Lowell
also plans to make spot LNG and propane purchases to ensure that
forecasted requirements are met.
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Table 6
Lowell Division
Current Gas Supply Agreements

Supplier

Contract

AVL/ACQ
{MMcf}

Tennessee

CD-6

11,000

Tennessee

Storage

Bay State
Gas

LNG

1
2
3
4

1

35.5

2

Dates

Transportation

4/81-11/00

Tennessee Pipeline

3
16.1 Firm
5/81-4/95
4
2.6 Best
5/81-4/96
Efforts
600
400

At 1000 Btu per cubic foot.
cubic foot.
Actual MDQ is 34.68 Mcf/day
Actual MDQ is 15.7 Mcf/day
Actual MDQ is 2.5 Mcf/day

Source:

MDQ
(MMcf)

Firm
Optional

9/82-4/88

Tennessee Pipeline

Truck

Actual AVL is 10,732 MMcf at 1025 Btu per

Third Long Range Forecast, Tables G-24 and G-22.

-21-

-277-

1. Increase in CD-6 Volumes

Tennessee's CD-6 upgrade service proposal would provide a 15.3percent increy§el~n the Lowell Division's MDQ from 34,680 MMBtu to
40,000 MMBtu.'
The increase in the Division's AVL is even greater,
36.0 percent, from 10,732 BBtu to 14,600 BBtu, reflecting the Company's
MDQ at 365 days rather than the current 309.5 days. Tennessee P28poses
to begin providing the increased volumes as of November 1, 1987.

d.· .

-,,
!

..

.

These increased volumes are reflected in the Division's G-22 tables
as part of its resources for the 1987-88 heating season. These
increased volumes are part of a major system expansion by Tennessee.
Tennessee's service application requests authority to construct ten
additional compressors and 180 miles of looping. The Siting Council
recognizes that for a project of this size delays are likely .
Furthermore, this project has just recently been postponed a year and
work on the project is only likely to begin after work on the "Boundary
Interim Natural Gas Service" project ("INGS-l" and "INGS-2") is
finished. Thus, any delays in the Boundary Interim Service project may
result in delay for "MDQ/AVL" expansion project. The Siting Council
also recognizes that the same facilities have been proposed by Tennessee
in at least two FERC proceedings. Therefore, the Siting Council orders
the Company to discuss in detail in its next filing the status of the
MDQ/AVL project as far as delivery to the Company is concerned. The
Company also should discuss in detail its plans for meeting firm
customers' requirements should the project be delayed beyond November 1,
1987.
IV.

COMPARISON OF RESOURCES AND REQUIREMENTS
A.

The Cape Cod Division

l8"Application of Tennessee Gas Pipeline Co., a Division of
Tenneco, Inc. for a Certificate of Public Convenience and Necessity and
Authorization to Abandon Service," Tennessee Gas Pipeline Co., FERC
Docket No. CP84-441-000; "Amendment to Application," Docket No.
CP84-441-003, Appendix A at 9.
19A1so provided in this service application is a change from
vOlumetric metering to metering based on the energy content of the gas.
20Tennessee's own filing in CP86-251-000, 001 indicates that the
"MDQ/AVL" expansion project will be delayed until the 1987-88 heating
season. Tennessee has recently proposed a new firm pipeline sales
service which would provide gas to Boundary customers until the
facilities necessary to import gas from Canada are completed. This
service is scheduled to begin on November 1, 1986. The INGS-1, and
INGS-2 projects involve construction of mainline looping and lateral
looping and replacements in Massachusetts. Tennessee Gas Pipeline
Company, FERC Docket Nos. CP86-251-000, 001.
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1.

Normal Year

In a normal year the Cape must have sufficient resources to meet
the requirements of its firm customers. Table 7 shows the Division's
forecast of normal year sendout requirements and sources of gas supply
for each non-heating and heating season over the forecast period.
During the non-heating season, the Cape supplies firm customers'
requirements, refills its underground storage facilities, and when
possible provides service to its one interruptible customer.

j

In a normal heating season, the Division anticipates that it will
take its full allotments of F-l and WS-l gas in each year. Cape plans
to meet the increased firm requirements from load growth throughout the
forecast period by increasing its takes of F-4 gas. The Cape has
negotiated a reduction in its SNG-l contract quantity for the 1985-86
heating season, and plans on eliminating its previously contracted-for
SNG-l volumes in the 1986-87 heating season and using F-4 volumes to
replace this resource. See Section III.A.3. The Cape also plans on
reducing its firm LNG contractual quantities when its current contract
with Bay State Gas expires; Cape plans to use F-4 volumes to make up for
the reduced LNG volumes from Bay State.
2.

Design Year

During design weather conditions the Cape must have sufficient
resources in excess of its normal year supplies to meet the additional
requirements of its temperature-sensitive customers.
In a design non-heating season, the Cape plans on meeting the
increased requirements of its temperature-sensitive customers and the
additional fuel requirements and volumes needed to refill underground
storage by increasing its takes of Algonquin interruptible volumes in
1985-86 and 1986-87, and of F-4 and CONTEAL volumes in 1986-87 and
thereafter. See Table 8.
In a design heating season, the Cape plans on meeting the increased
heating requirements of its temperature-sensitive customers by taking
more of its F-l volumes in the heating season, and by increasing its
takes of Algonquin storage return gas (in 1985-86), Algonquin F-4
volumes, and CONTEAL volumes. Algonquin F-4 volumes are used to replace
the SNG-l volumes which the Division assumes will not be needed after
the 1985-86 heating season.
As mentioned earlier, in its previous review of the Cape's supply
plan the Siting Council expressed its concern with the adequacy of the
Division's resources in light of lithe Cape Division's reliance on
interruptible supplies to refill its underground storage facilities
under normal weather conditions." 11 DOMSC Ill, 133 (1984). This
reliance on interruptible volumes to refill storage and meet firm
requirements caused the Siting Council to condition its approval of
Colonial's last forecast supplement on the Cape reporting "in its next
forecast on the status of the CONTEAL project and the status of the
proposed increase in F-l volumes." 11 DOMSC 111, 137 (1984). The
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Tab Ie 7

Colonial Gas Company
[,pe Cod Division
Comparison of ResQurces and Requirements
Normal Year
(MMcf)

NON-HEATING SEASON
REOUIREMENTS
Normal Firm Sendout

1
j

1985-6

1986-7

2042

i5

15

15

193

240

240

240

2317

2110

2213

2266

2307

1432

1432
200

1432
305
150

1432

0
705

358

1432
399

150

150

Fuel Reimbur"sement
Storage Refill:
Underground

26

10
12

444

TOTAL

RESOURCES
,46T F-1
1-1

TOTAL

i 989 -90

2<)01
10

1895

10

SH
corneAL
Bay State lN6

1988-9

1948
10

1837

Interruptibles

H

1987-8

1C'

104

150
0
252
76

250
76

250

250

7b

76

7b

2317

2110

2213

2266

2307

3298

3378
2

.3459

3540

3619

2

2

2

2

3300

3380

3461

3542

3621

1694

1694

1694

90
293
183

290
293

352

1694
B34

1)

1694
755
293
0

240

240

HEATING SEASON

REQUIREMENTS
Normal Firm Sendoui
Interruptibles

TOTAL
RESOURCES
AGT H

;;;

F-4
WS-l
SNG-l
ST-F
CONTEAl
Bay State LNG

TOTAL

00'
;;',0;,;

..:.n:r<
~

')'..,.
...oJ

0
240
260

260

260

0
240
260

584

60.3

622

300

300

3300

3380

3461

3542

3621

193

SOURCE: Third long Range Forecast, 8-22H Table
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Tab Ie 8
Colonial Gas Company
Cape Cod Division
CD!llpar-ison of Resources and Requirements

Design Ye.,
iiiNd I
MOM-HEATING SEASOM

1985-6

1986-7

1987-8

1988-9

1989-90

REQUiREriENTS
C·
Design 111'IT!
Sendout
Interruptible,
Fuel Reimbursement
Storage Re fill:
Underground
Pr opane

1917

1967

202.3

10

10

10

33

39

544

614

TOTAL

2130

15

2079
10
16

.,

240

251

543

2504

2665

2288

2356

27i8

AGT F-l
F-4
1-1
ST-F
CmnEAL
Bay State LNG
Spot Propane

1386

1386

0
942
100
0
76
0

283
345
0
540
76
35

1386
500
150
0
176
76
0

1386
500

1386
650
150
0
456
76

TOTAL

2504-

2665

228B

2356

2718

REOUIREliENTS
Design Firm Sendout
Interruptibles

3868
2

3969
2

4071
2

4173
2

4277
2

TOTAL

3870

3971

4073

4175

4279

1740

1740

293
514
183
346
640
35

1740
792
293
240
0
303
603
0

1740
962
293
b09

0

i/40
924
293
543
0
375
300
0

3B70

3971

4073

4175

4279

10

35

~"

RESOURCES

150

0
244
76
0

I)

HEATING SEASON

RESOURCES
AGT F-l
F-4
NS-l
ST-F

"Q

I.,

SNG-l
CONTEAL
Bay Stat. LNG
Propane from Storage
TOTAL

SOURCE:

Th ira Long Range ForE!c.:lst i G-22D Table
-25-

792
293

-",
""1

0

375
622

I)

375
300
0
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Company's Supplement provided an update on these resources (see
Supplement at C-45). Furthermore, the Company's CONTEAL and F-4
contracts increase its firm pipeline resources significantly. As Table
8 indicates, under design weather conditions in 1989-90 the Cape plans
to take only 55 percent of its F-4 AVL and should Algonquin
interruptible resources not be available the Cape could increase its
takes of F-4 volumes. Therefore, the Siting Council finds that the Cape
has sufficient resources to refill storage and meet its firm customer's
requirements in a design year. However, the Siting Council notes that
even with no interruptible volumes available the Cape will not be taking
all of its F-4 volumes, yet the Division plans on taking what has
historically been and will likely continue to be higher cost Bay State
LNG volumes. This appears to indicate that the Cape's current supply
plan for the period after the expiration of the Company's Bay State
contract does not provide the lowest possible cost. Therefore, the
Siting Council orders the Cape in its next filing to demonstrate how its
proposed resource mix ensures the lowest possible cost if the Company
plans to sendout high cost supplemental resources and not take lower
cost pipeline resources.

3.

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
requirements of its customers. Table 9 shows the Cape Division's peak
day sendout requirements and sendout capability.
Throughout the forecast period the Cape Division has an excess of
resources over peak-day requirements of over 30 percent. Therefore, the
Siting Council finds that the Cape Division has more than sufficient
sendout capability to meet projected peak day requirements.
4.

Cold Snap

The Siting Council has defined a cold snap as a prolonged series of
days at or near peak conditions, similar to that experienced in
Massachusetts during the 1980-81 heating season. To meet cold snap
requirements, a company must have adequate sendout capacity to meet
large daily loads, and adequate resources to maintain high sendout
levels over an extended period of time.
Table 10 shows the Cape Division's resources for meeting a cold
snap during the 1985-86 through 1989-90 heating seasons. Given its
limited storage capacities, the Cape manages it inventories by
attempting "to schedule monthly deliveries to maintain full supplemental
storage quantities during the heating season." Supplement at C-99.
Table 10 indicates that with full LNG and propane inventories at
the beginning of the heating season, the Cape has sufficient resources
throughout the forecast period to meet peak day sendout requirements for
over eleven consecutive days with no replenishment of inventories.

Even

if propane and LNG inventories were not full, the Division would likely
be able to secure additional deliveries of supplemental supplies and the
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Tahle 9

Cape Cod Division
System Peak Day Resources and Requirements

(MMef)
1985-86 1986-87 1987-88 1988-89 1989-90
Pipeline

A8T F-1
WS-l
SNS-!

11.6

11.6

11.6

4.9
4. 1

4.9

4.9

4.9

,

0

i)

(i

"

4

4

4

11.6
4.9
0
4

CONTEAL

.?. <
0

" <
c.o

2.5

2.5

o<,0
-

H

1..3

7.6

7.6

7.6

7.6

31.2
9.7

31.2

31.2

9.7

31.2
9.7

9.7

.31.2
9.7

TOTAL RESOURCES

68.3

71.5

71.5

71.5

71.5

FORECASTED
REOUIREMENTS

49.3

50.6

51.9

53.3

54.6

mESS OF RESOURCES
OVER REOUIREMEtHS

38.51.

41. 3%

37.8%

34.11.

31. 0;:

ST-F

11.6

Future Supply Salines

Supplementals
LN8
Propane

Source: Table G-23.
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Table 10
Cape Cod Division
Cold Snap Resources and Requirements
(MMcf l

1985-86 1986-87 1987-88 1988-89 1989-90
Peak Day
a. Requirements

49.3

50.6

51.9

53.3

54.6

Total Pipel ine
b. Resources

27.4

30,6

30.6

30.6

30.6

21.9

20

21.3

22.7

24

39

39

39

39

39

233.8

233.8

239.8

239.8

239.8

272.8

272.8

278.8

278.8

278.8

12.5

13.6

13.1

12.3

11.6

Co

Required Supplemental
Sendaut ia-bl
Propane Storage

d. Capacity
LNG Storage
e. Capacity

Total Supplemental
f.

Slar"age Capacity
Days of

id+e)

Peak SenDout

at Full Inventories

(f hi

Source: Tables 6-14 & 6-23.
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Division is not likely to experience a series of peak days in succession
II [s]ince the Division has experienced only one 77 EDD in the past twenty
years." Supplement at C-58. Therefore, the Siting Council finds that
the Cape Cod Division has sufficient resources in the event of a cold
snap.
B.

The Lowell Division
1.

Normal Year

During a normal year Lowell must have sufficient resources to meet
the requirements of its firm customers. Table 11 displays the Lowell
Division's forecast of normal year sendout requirements and sources of

gas supply for each non-heating and heating season over the forecast
period. In the non-heating season, the Lowell Division fills its
underground and LNG storage facilities to capacity in preparation for
the following heating season. Storage refill requirements account for
38.1 percent of the Division's total requirements for the 1985-86
non-heating season. When possible, Lowell supplies gas to its
interruptible customers.
Lowell proposes to fill its LNG storage with both firm and spot LNG
purchases and by liquefaction, with liquefaction rising to 450.0 MMcf by
the 1989-90 nO~lheating season to offset the Division's reduced Bay
State volumes.
Lowell's contract for LNG with Bay State expires at
the beginning of the 1988-89 non-heating season. The G-22 Tables filled
out by Lowell indicate that to fill storage after the expiration of the
current contract the Division plans to reduce its takes of Bay State LNG
and to make up for these volumes by making spot LNG purchases and by
increasing its liquefaction of pipeline gas.
The Siting Council believes that spot purchases provide Lowell with
greater supply flexibility and thus would enable the Division to better
match its resources with requirements. Nonetheless, the Siting Council
believes that spot purchases are by nature more risky than contract
purchases. Colonial asserts, however, that spot purchases in the
non-heating season are in fact reliable. Tr., 11/20/85, at 70. Given
the length of time between when the resources are contracted for (in the
non-heating season) and when they are needed (in the heating season) and
the lower demand for the resources in the non-heating season, the Siting
Council believes that spot purchases in the non-heating season are
generally more reliable than spot purchases in the heating season.
However, the Siting Council notes that Distrigas is currently no longer

21

In response to an information request regarding its decisional
rules for liquefying pipeline gas to fill LNG storage, the Company
stated: "Colonial liquefies for the purposes of maintaining operational
capability of manpower, and to the extent necessary to fill storage
depending upon the availability of gas for liquefaction, the price of
purchasing liquefied gas, and the availability of purchased product."
Response to Information Request LS-7.
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hbl. 11
Colonial Gas Company
Lowell Division

Comparison of Resources and Requirements
Normal Year

IMMcf I
NON-HEATING SEASON
REOUIREMENTS
Normal Firm Sendout
Interruptibles
Fuel Reimbursement

Storage Refill:
Underground
Propane

Liquefaction
LNG Purchases

TOTAL
RESOURCES
TGP CH
Int.
St.
LNG from Storage
Bay Stale LNG
Spot LNG
Spot Propane
TOTAL

1985-6

3061

1986-7

1989-90

1988-9

1987-8
3394
651
35

3448
651
,-,oJ

651
35

1552

1642

20
142
455

450

545

1731
75
o.' .
545

320

6278

6567

6495

6303

6618

5186

5563

5563
120

6088
0
40
150
0

783

3340
651

42

35

1522

1710

9
4
856

121

165

'"

3500

20

448
9

0

5643
0
40
145
0
455

121

75

20

320
20

6278

6567

6495

6303

6618

7497

7655

7815

7978

130

117

130

8137
130

100

102

90

130
93

77'-'7
i,';',

7875

8035

8201

8361

5019

5169
1731

710

I)

20

0
20

5980
1675
686
0

77

610
200
75
90

5866
1552
597

5921

1710

I)

0

0

7727

7875

8201

8361

"

150

31

38

40

196

150
545

152

408

(I

545

HEATING SEASON
REOUIREMENTS
Normal Fir. Sendollt
Interruptibles
Fuel Reimbursement
TOTAL
RESOURCES
TGP CD-6
S1.
LNG from Storage
Spot LNG
Propane from Storage
Boston Gas Interconnection

TOTAL

150

60

SOURCE: Third Long Range Forecast, G-22N Tab Ie
-30-

8035

1642
619

94

.,

"Ii]
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importing LNG and one Massachusetts gas company indicated that in the
past summer there was no spot market for LNG in New England. Tr.,
11/22/85, at 42. Therefore, the Siting Council orders Lowell to
demonstrate in its next forecast supplement that a viable spot market
for LNG exists if the Company plans to rely on spot LNG purchases to
meet its customers requirements.
Lowell's reliance on Tennessee interruptible volumes is minimal and

is significantly less than the Division's projected interruptible sales.
Thus, if interruptible volumes were not available from Tennessee then
Lowell could reduce its interruptible sales by the volumes which were
anticipated but not available. Therefore, Lowell's reliance on
interruptible volumes does not threaten the Divison's ability to meet
firm customer's requirements or to refill storage should interruptible
volumes not be available.
In a normal heating season, Lowell plans on dispatching most of its
underground storage gas and stored LNG. Lowell also plans to gradually
increase its takes of Tennessee CD-6 gas. Lowell anticipates that
additional CD-6 volumes will be available by the 1987-88 heating season
thereby allowing the Company to increase its takes by 13.5 percent over
the previous heating season's forecasted takes. Lowell also plans on
making spot LNG purchases during the 1985-86 and the 1986-87 heating
seasons. The Council has expressed its concern with spot purchases in
previous decisions. In Re Fall River Gas Company 11 DOMSC 11, 22
(1985). Furthermore, the Siting Council is concerned that with the
cessation of LNG imports by Distrigas there might not be a viable LNG
spot market. However, the Siting Council notes that should spot LNG
volumes not be available in a normal heating season then the Division
could increase its takes of the resources called upon during a design
heating season. Therefore, the Siting Council finds that spot purchases
of this magnitude do not adversely affect the reliability of the
Divisionis resources, and that the Division has adequate resources to
refill storage and meet firm customers' requirements in a normal year.

2.

Design Year

In a design year, Lowell must have resources in excess of those

required in a normal year to meet the additional requirements of its
temperature-sensitive customers. Lowell's additional requirements and
sendout in a design year are illustrated by Table 12.
In a design non-heating season, Lowell plans to increase its takes

of Tennessee interruptible volumes until the 1988-89 non-heating season,
when the additional CD-6 volumes are used. As in a normal year,
Lowell's purchases of interruptible supplies are less than interruptible
sales. Thus, if interruptible volumes were unavailable, Lowell could
reduce its interruptible load to ensure that volumes were available to
fill its underground storage and to meet firm customer requirements.
During a design heating season, Lowell plans to meet the increased
heating requirements of its firm customers by increasing its takes of
CD-6 gas (except in the 1986-87 heating season, when normal year takes
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Tab Ie 12

Colonial Gas Company
Lowell Division
CDmpa~i5Dn

of Resources and Requirements
Design Year

!tiMd)

NuN-HEATING SEASON

1986-7

1985-6

fHUIRHIEMTS
Design Fir. Sendolll
lnterruplible,

I

1,
1,

1987-8

35

3564
651
35

3602
651
35

3717
651
35

1710

1731

121
165
545

75

1552
20

1642
20

64

142

545

455

450
320

6734

6666

6517

6835

5563
317

5563

5858

29fJ
40
152

0

6305
0

3507
651

Fuel Reimbursement

Storage Refill:
Underground
Propane
Liquefaction
LNG Purchases
TOTAL
RESOURCES
TGP CD-6
Int.
St.
LNG from Storage
Ba)' Slate LNS
Spol LNG
Spol Propane

40

40
150

75

145
0
455
20

67.,<!!.

6bb6

6517

6835

8445

8797

38

150
545
I)

121

.

TOTAL

1989-90

1988-9

545
0

(;

320
20

HEATlMS SEASON

j

REQUIREliEMTS
Design Firm SendDut
Interruptihles

8102
15

8274
8

130

8625
130

Fuel Reimbursement

104

107

90

93

95

8221

8389

8665

884B

B962

5169

5169

6ObO

6040

b052

1834
BO<
.,

1647
888
0
70

1754
917

1760
950

0

50

B5
91

1883
906
200
141
91

138

150

B221

83B9

8665

8848

89b2

TOTAL
RESOURCES
TSP CD-6
Int.
St.
LNS irom Slorage
Spot LMG
Propane from Storage
Other
TOTAL

i50

SOURCE: Third Long Range Forecasl H2D Tahle.
j
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of CD-6 approach the Division's AVL) , underground storage return gas,
LNG from storage, and propane from storage.

j

In its most recent review of Lowell's forecast the Siting Council
expressed its concern with the adequacy of Lowell's resources in a
design heating season. For example, in the event of design weather
during the 1987-88 heating season, Lowell projected that it would
experience a supply shortfall of 218.9 MMcf. To allay its concerns
about the adequacy of Lowell's resources in the event of a design year
in 1987-88, the Siting Council ordered Lowell in its next filing to
"either demonstrate the availability of additional gas supplies or
indicate alternative plans for meeting firm design requirements through
the forecast period," 11 DOMSC 111, 145 (1984). The Siting Council
finds that the Tennessee CD-6 MDQ!AVL increase meets the requirement of
this condition. However, as noted supra, III.B.l, this project has been
delayed one year and work on this project is not likely to begin until
after work on the Boundary INGS project is completed. The Siting
Council's second condition addresses its concerns about further delays
in this project.
The Siting Council has other concerns regarding the adequacy of
Lowell's resources in a design year.

As in a normal heating season,

Lowell intends to make spot LNG purchases of 150, 200, and 50 MMcf in
the 1985-86, 1986-87, and 1989-90 heating seasons. The Siting Council
expressed its concerns about spot LNG purchases in its review of the
Lowell Division's normal year resources and requirements.

The Siting

Council's fourth condition addresses its concern about the reliability
of spot LNG purchases and hence the adequacy of Lowell's resources in
the event of design weather conditions.
3.

Peak Day

The Lowell Division must have adequate sendout capacity to meet the
requirements of its customers on a peak day. Table 13 shows the Lowell
Division's peak day sendout requirements and sendout capability.
Throughout the forecast period Lowell has an excess of
over requirements of over fifty percent on a peak day of 77
Thus, the Siting Council finds that the Lowell Division has
sendout capacity throughout the forecast period to meet its
peak day requirements.
4.

resources
degree days.
sufficient
projected

Cold Snap

Lowell must have sufficient resources to meet the requirements of
firm customers in the event of a cold snap. Lowell evaluates the
adequacy of its resources in the event of a cold snap by comparing
inventory levels at the end of a design heating season with the
additional resources which would be needed to meet firm requirements in
the event of a cold snap. Lowell uses the actual weather data
experienced from December 20, 1980 through January 19, 1981, as its cold
snap standard. Lowell states that this is one of the coldest periods in
this century.
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Table 13
Peak Day Resources and Requirements
Lowell Division
(MMcf per day)
Available Resources
CD-6
Underground Storage
Propane
LNG from Storage

1
1

1985-86
34.7
15.7
26.0
73.9

1986-87
34.7
15.7
26.0
73.9

1987-88
40.0
15.7
26.0
73.9

1988-89
40.0
15.7
26.0
73.9

1989-90
40.0
15.7
26.0
73.9

150.3

150.3

155.6

155.6

155.6

Requirements

95.6

97.8

100.0

102.4

104.7

% of Resources
over Requirements

57.2%

53.7%

Total

55.6%

51.4%

48.6%

Source: Tables G-14 & G-23

Table 14
Cold Snap Resources and Requirements
Lowell Division
(MMcf)
1985-86

1986-87

1987-88

1988-89

1989-90

Cold Snap Requirements
over Design

194.4

199.2

204.1

209.2

x

Excess Resources over
Design Heating Season
Requirements

278.7

220.9

544.6

341. 7

84.3

21. 7

340.5

132.5

Excess of Resources
over Cold Snap
Requirements

x - Not within the Third Supplement's forecast horizon.
1.

Taken from Table G-22, Back Up Data submitted November 1985.

Source:

Third Forecast, Supplement, at L.57.
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Table 14 presents the results of the Lowell Division's cold snap
analysis. This analysis was prepared as part of the Company's Third
Supplement submitted in August 1984, consequently the adequacy of
resources in the event of a cold snap during the 1989-90 heating season
was not evaluated. The Council notes, however, that the resources
available at the end of a design heating season in 1988-89 are just
barely adequate to meet the previous year's cold snap sendout
requirements. Therefore, given the growth in firm customer requirements
projected to be experienced in 1989-90, the resources projected to be
available at the end of a design heating season would likely be
inadequate to meet firm customers requirements in the event of a cold
snap similar to that experienced from December 20, 1980 to January 21,
1981. The Siting Council notes, however, that Lowell could ensure
adequate resources in the event of a cold snap by increasing its
purchases of spot LNG to increase LNG inventory levels in a design
heating season. Therefore, the Siting Council finds that the Lowell
Division has sufficient resources to meet firm customer's requirements
in the event of a cold snap.

v.

IMPACT OF ORDER IN DOCKET No. 85-64

The Siting Council's Order in Docket No. 85-64, along with
Administrative Bulletin No. 86-1 which implemented this order, makes
some changes in the filing requirements to be met by Massachusetts gas
companies in future forecast filings. Those changes which are most
likely to affect the pr £aration of Colonial's next forecast filing are
outlined below briefly.

2

A. Normalization Method
The Order in Docket No. 85-64 requires gas companies to describe in
detail and justify their weather normalization methodology. Colonial's
Third Supplement describes each Division's normalization methodologies
in the context of each sector's forecast methodology description. In
its next filing Colonial should include a discussion of its reasons for
using this method.
B. Design Year and Peak Day Selection
Administrative Bulletin requires gas companies to provide a
rationale for their selection of design criteria. The design weather
criteria used by both Colonial divisions are outlined in the Company's
supplement. However, no information is presented on the probability of
design conditions occurring. The Siting Council believes that this
information is useful in evaluating the reasonableness of the Company's
design weather conditions. Therefore, the Siting Council requests that

22

One of the changes required by Docket No. 85-64 was that each
Company prepare forecast accuracy tables. This order was addressed
earlier (See Sections II.A.l.a & II.A.2.a) and hence is not discussed
here.
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Colonial determine the probability of occurrence of its design weather
conditions.

C. New Split Year
On the recommendation of many gas companies, the Siting Council has
determined that the split year used for Siting Council purposes should
begin in November with the advent of the heating season, rather than in
April. This change requires that all gas companies recalculate the
sendout for each historical base year in the forecast on a one-time
basis and may require some companies to adjust the seasonal degree-day
content of the years forming the basis of their normal and design-year
criteria. The Siting Council recognizes that this will cause some
inconvenience in the preparation of the 1986 forecast, but expects that
over the long-run the new split year will increase the value of the
sendout forecast for supply planning purposes.
D. Analysis of Cold Snap Preparedness
The order in Docket No. 85-64 requires that in their next forecast
filing, all 1arge- and medium-sized companies must submit either an
analysis of their cold-snap preparedness or an explanation of why such
an analysis is unnecessary to demonstrate that they will be able to meet
their firm sendout obligations throughout a protracted period of design
and near-design weather. These explanations should discuss each
Divisionis supply mix, inventory turnover requirements, lead time for
attaining supplemental supplies, as well as each Division's experience
in actual historical cold-snap conditions. Should Colonial demonstrate
that its inventories and other supply capabilities are such that cold
snaps do not pose a threat to its ability to meet firm sendout
requirements, it may be excused from preparing such cold-snap analyses
in the future, unless the Company's supply mixes, inventory turnover

practices, or lead times for acquiring supplies changes.
E. Cost Studies
In the past, the Siting Council's review of a gas company's supply
plan has focussed primarily on the company's ability to meet the
requirements of its firm customers under normal and design weather
conditions. In the past, the Siting Council generally has not compared
or evaluated the costs of gas supply alternatives.
with a range of supply alternatives currently available at
different prices, de1iverabi1ity levels, and contract terms, the Siting
Council must now ensure a gas company's choice of supplies is consistent

with the Siting 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. 69H (emphasis supplied).
In this context, the Siting Council finds that in every forecast
filing that indicates that the addition of a long-term firm gas supply
contract is proposed within the forecast period, companies are to
perform an internal study to comparing the costs of a reasonable range
of practical supply alternatives. This requirement is intended to cover
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instances when the following types of contractual arrangements are
proposed: 1) changes in, amendments to, or new firm pipeline supply
contracts; 2) changes in, amendments to, or new firm gas storage

contracts and for firm transportation of storage gas; 3) firm supplies
of gas from a producer under a contract covering a two-year period or
longer, along with related transportation arrangements; 4) any
arrangement for supplemental resources for which the supply is intended
for use for a period longer than a single heating season, except for
arrangements in which the company can adjust the volumes for the
following heating season or where the supplies are intended primarily
for system operation.

j

The Siting Council expects companies to prepare such analyses as
part of their routine planning efforts when considering major new supply
options. However, the Siting Council does not prescribe a particular
methodology that companies must use in these cost studies. If Colonial
is already preparing such cost studies the Siting Council does not
require the Company to conduct additional studies to specifically meet
this requirement. Finally, the Siting Council does not require the
submission of such cost studies as part of each forecast filing.
However, Colonial may be required to make individual studies available
to the Siting Council at its request in cases where the Siting Council
or its Staff believes that the results of such studies are needed to
develop a complete review of the Company's supply plan.
VI. DECISION AND ORDER
The Siting Council hereby APPROVES subject to CONDITIONS the
combined Third Supplement to the Second Long-Range Forecast and the
Third Long-Range Forecast of Gas Requirements and Resources of the
Colonial Gas Company. In its next forecast, due October 1, 1986, the
Siting Council ORDERS:
1.

That the Cape and Lowell Divisions report on the accuracy of
their five proceeding sendout forecasts using Table FA and
discuss the sources of inaccuracies and their implications on

the reliability of their forecast methodologies.
2.

That the Lowell Division discuss the status of the Tennessee
MDQ/AVL project as far as delivery to the Company is concerned
and, if significant delays are anticipated, discuss in detail
the Divisionis plans for meeting firm requirements.

3.

That if the Cape Division plans to sendout higher cost
supplemental resources and not take lower cost pipeline
resources, the Cape demonstrate how its proposed resource mix
ensures that its firm customer's requirements are met at the

lowest possible cost.
4.

That if the Lowell Division plans to rely on spot LNG
purchases to meet its customers requirements Lowell
demonstrate that a viable spot market for LNG exists.
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5.

That the Cape and Lowell Divisions satisfy the requirements
outlined in the Siting Council's order on the Standards and
Procedures for Reviewing Sendout Forecasts and Supply Plans of
Massachusetts gas companies, as outlined above in Section V.

~&T~r-/~Hearing Officer

June 18, 1986

UNANIMOUSLY APPROVED by the Energy Facilities Siting Council
by the members and designees present and voting: Sarah Wald (for Paula
W. Gold, Secretary of Consumer Affairs), Joellen D'Esti (for Joseph D.
Alviani, Secretary of Economic and Manpower Affairs), Stephen Roop (for
James S. Hoyte, Secretary of Environmental Affairs), Patricia L. Deese
(Public Engineering Member). Madeline Varitimos (Public Environmental
Member). Absent: Sharon M. Pollard (Secretary of Energy Resources),
Dennis J. LaCroix (Public Gas Member); Joseph W. Joyce (public Labor
Member). Ineligible to vote: Elliot J. Roseman (public Oil Member),
Stephen Umans (public Electricity Member).

-38-

