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THE NEW JERSEY ENERGY CONSERVATION PLAN: A NECESSARY COMMITMENT

INTRODUCTION

During the o0il embargo and price increases of late 1973 and early
1974, the United States took immediate steps to curtail energy demand.’
During the 6-month embargo, the executive and legislative branches of the
government favored energy policy initiations that focused on extended- price
~and allocation controls in the short term, and the longer term development

of additional domestic energy supplies. However, after 6 months, the em-
bargo was lifted and, by the end of 1975, energy demand began to rise
again. Correspondingly, 0il imports began to rise, in absolute terms as
well as in percent of total petroleum supply, thus making the nation more
dependent than ever on foreign oil imports for a substantial portion of
its energy requirements. At the same time, domestic production of natural
gas continued to decline, which has, as seen during the recent natural gas
supply crisis, resulted in serious economic problems in many parts of the
nation.- For example, a December 1976 report, prepared by Princeton Uni-
versity' s Center for Environmental Studles, stated:

*No state in the nation, in fact, has a gas shortage greater
than New Jersey in terms of both volume and percentage of
~curtailments. Some have lost a greater volume of gas; others
have faced larger percentage curtailments - but none rank higher
in both categorles.... The state's access to gas seems likely
to .get worse rather than better for at least the remainder of
the 1970s. Industrial customers already face serious deletori-
ous 1mpacts, and even residential consumers (the hlghest prior-
ity under FPC regulations) may be threatened in the event of a
cold winter...."* .

‘ The growing natural gas supply shortage has revitalized national in-
terest in and reemphasized the immediate need for energy conservation and
efficiency. In December 1975, several significant conservation measures
were passed by Congress. For example, the Energy Policy and Conservation
Act established voluntary conservation targets for the 10 most energy-
intensive industries. In addition, appliance labeling and efficiency
improvement programs were enacted. And, to involve state governments in
federal energy conservation efforts, a grant program was established un-
der which the Federal Energy Administration (FEA) would set guidelines
and procedures for states to receive financial and technical. assistance
to develop and implement statewide energy conservation plans. ‘

* J.L. Cecil and D. Morell, New Jersey Natural Gas Shortage: A Policy
Analysis (Princeton, N.J.: Princeton University Center for Environmental
Studies, December 1976), p. 2. '
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All 50 states have announced their intentions to participate in the
grant program. To qualify for funds, a state must present to FEA a cred-

" ible energy conservation plan that will save 5 percent of the state's es-

timated 1980 energy consumption by 1980.* At a minimum, the plan must

- contain six specxflc conservatlon measures:

1. Right turn on red

2. Thermal efficiency standards for new and tenovatedfbuildings
3, Lighting efficienc& standards for public buildings

4. Promotion of car pools and van pools

5. "Promotion of public transit

6;. 'Energy—efficient state procurement practices.‘

As an early step in a longer range, more comprehensive energy conserva-
tion program for the state of New Jersey, the New Jersey State Energy Office
(SEO) has prepared this state Energy Conservation Plan** for submission to
FEA to obtain the financial and technical assistance available under the
grant program. In the course of preparing the plan, SEO met with represen-
tatives of most state agencies responsible for administering and implemen-
ting the selected measures. In addition, meetings were held with industry
representatives and public interest groups to ga;n their comments on and
inputs to the contents of the document.

The conservation measures included in the plan were selected on the
basis of their ability to save significant amounts of energy by 1980.%*#*
Specifically, the plan includes the six measures required by FEA, which
will save somewhat less than 2 percent of the state's energy requirements

~in 1980. 1In addition, to realize the remaining 3-percent savings, a num-

ber of other, mandatory conservation measures were chosen. Given the 1980
deadline, these selections were confined to measures with: (1) large,
short-term energy savings potential and relatively low capltal investment

* Each state is allowed to include in its plan energy-saving measures that
have been implemented since December 22, 1975, the date the enabling federal
legislation was signed into law.

** The SEO was assisted in this effort by Resource Plannlng'Assoc1ates,
Inc., of Cambrldge, Massachusetts, and Wllbur Smith and Associates, Inc.,\of
Columbia, South Carolina.

**%A more detailed explanatlon of how the measures were chosen 1s con-
tained in Appendix A of this report.
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requirements; (2) applicability primarily to existing stocks of buildings
and vehicles; and (3) early, relatively easy implementation possibilities.

Overall, the 22 conservation measures included in the New Jersey
Energy Conservation Plan will save the state approximately 110 trillion
'Btu annually (over 50,000 barrels of oil per day), or 6 percent of the
state's projected energy use in 1980. At an assumed cost per barrel of
fuel oil (equivalent) of $14.50, the annual energy savings equals $278
million to New Jersey users. The resulting $3 billion in oav1ngs through
1989 more than counterbalances the cost to the:public and private sectors
of about $735 mllllon through 1989.

e Thls report presents the plan in detail. Speclflcally, it: (1) de-

scribes the 22 state measures included in the plan and the magnitude of the a
energy savings they will produce; (2) details the implementation require-
ments for the measures; and (3) assesses the economic (i.e., costs and
benefits) and environmental impacts resulting from 1mplementatlon of the
.plan. :
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1. DESCRIPTION OF THE PLAN

The New Jersey Energy Conservation Plan contains 22 specific
energy conservation measures that will save 110 trillion Btu in 1980.
(See Exhibit 1-1 for a summary of these measures and Appendix B for an

explanation of how these energy savings were estimated.)

Broken out by

end-use sector, these measures and their collective percentage contribu-
tlons to energy savings are: S

° Re51dent1a1 and COmmerciel_

1.

Certification of thermal efflclency in
existing housing

2. Annual furnace inspection

3. Individual meterlng in resxdences

4. Thermal efficiency standards for new
and renovated buildings*

5. Lighting efficiency standards for pub-
lic buildings*

6. Seven-day, day/night thermostats in
public buildings

7. Replacement of gas pilot lights

8. ' Water conservation code**

9. Weatherization program#*¥*

° Industrial .

10. Improving boxler eff1c1ency

11. waste oil recycling

12. Tank fuel evaporation limits#**

® Transportation )

13. Right turn on red*

14. Enforcement of 55-mph speed limit .

15. Expanded inspection procedure for auto

. emissions

16. Promotion of car pools and van pools*

17. Promotion of public transit#

18. Bus replacement program

19.

Use of drag-reduction devices on trucks

. * Required. by FEA.

** Already enacted by New Jersey.

1-1
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® Utilities

20. Current and proposed conservation
measures by utilities

4 per t
21. Financing of conservation 1nvest- P cen
- ments by utilities
° General
-22. Energy-efficient procurement

i 1
practices .* » percent

Of these, six are required by FEA for inclusion in the plan, and three
have already been implemented in the state of New Jersey. The additional
13 were selected by a special project team, as described in the introduc-
tion and Appendix A, and most are mandatory. In the remainder of this
chapter, each of these energy conservation measures and its attendant
energy savings potential is described in detail.

RESIDENTIAL AND COMMERCIAL MEASURES

Implementation of nine energy conservation measures by residential/
commercial users in New Jersey will save 86.7 trillion Btu in 1980, or
over $217 million a year, at a cost of $2.1 million to the public sector
"and $427 million to the private sector by the end of 1980. This energy
' savings will be realized primarily through the use of measures that re-
quire changes in existing building stock. In residential buildings,
such measures include cap (roof) insulation, day/night thermostats, and
annual furnace tune-ups. In commercial and other public access buildings,
conservation actions include reduced lighting levels and 7-day, day/night
thermostats set according to state temperature standards. Finally, in
all new and renovated buildings, the measures include compliance with the
national energy efficiency building code (ASHRAE 90-75). Detailed descrip-
tions of each of these nine measures are contained in Appendix C.

Certification of Thermal Efficiency
in Existing Housing

Under a measure requiring certification of thermal efficiency in
existing housing, homeowners and landlords will have to install thermal
efficiency equipment in their occupied or rented residential buildings
either at time of sale or at time of next regular state inspection.
Owners of multifamily dwellings of three or more units will be required
to install equipment at the time of their first 5-year health and safety

* Required by FEA.
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inspection after January 1, 1978. Owners of attached and unattached
single-family dwellings and 2-family homes must comply the first time
the dwelllng is sold subsequent to January 1, 1978. After installation
" of the equipment, homeowners must file a statement certlfylng compliance.
Owners of single~family, low-density, low-rise dwellings must install
two types of weatherization equipment, if such equipment is not already
in place: (1) an automatic day/night thermostat in each unit (or units);
and (2) sufficient cap (roof) insulation to meet minimum Federal Housing
Authority standards for New Jersey.

;

Total energy savings from use of this measure are projected at 18 1
trillion Btu in 1980, or $45 million, at a cost of $408,144 to the pub-
lic sector and $247 million to the_ prlvate sector.

‘Annual Furnace Inspection

Residential/commercial building owners will have to have the oil-
fired heating systems in their units inspected each year and adjusted
as necessary to meet energy efficiency standards.. In addition, if these
systems cannot, even with adjustment, meet the standard, the owners will °
be required to have the systems repaired (most likely with replacement
‘burners*). : '

 Implementation of this measure will save 15.4 trillion Btu in 1980, '.
or $38.5 million, at a cost of .$507,489 to the public sector and $60
- million to the private sector.

Individual Metering in Residences

With the individual metering in residences measure, master meters for
gauging electrical consumption will be prohibited in all newly constructed
or renovated multiunit residential buildings. Further, the state's Public
Utilities Commission (PUC) will require that utilities halt electrical
service to bulldlngs that do not comply w1th theé measure, once it becomes
effectlve. ' S

) ~ Successful 1mplementat10n will save 05 trillion Btu by 1980, or
$125 000, at no cost to the publlc sector and a cost of $680,200 to the
private sector. ,

Thermal Eff1c1ency Standards for New
and Renovated Buildings

As of January 1, 1978, the state will require that all new or

4

% A mechdnism, probably federal grants, will be provided to aid the.

poor in replacing burners:

’

Are et e ol amaeie i s mmm e



renovated bu11d1ngs conform to the ASHRAE 90- 75 energy conservatlon -
bu1ld1ng code. ° The ASHRAE 90-75 code, which will be 1ncorporated in .’
the statewide Unlform Bu1ld1ng Code, sets standards for enerqy etflCanf
'design and constructlon. : : :

Substantlal energy savings w1ll be achieved 1n 1nd1v1dual burldlngsﬂ

':'"affected. Overall, statewide savings will be 10.7 trillion Btu in 1980,

v or '$27 million, at no additional cost to the publlc sector and a cost of.'»~.

."",$35 7 million to the private sector.

nghtlng Eff1c1ency Standards 1n
Public Bulldlngs -

o With‘the passage and 1mp1ementatlon of spec1f1ed llghtlng eff1c1ency.
-standards for public buildings, the llghtlng levels in ex1st1ng public

.':buildings_w1ll be: lowered, and the llghtlng in new and’ renovated bulldlngs‘f

.will have to conform to ASHRAE 90-75. llghtlng standards._ The llghtlng

''standards for existing bulldlngs, to be promulgated by ‘the Department: of

f7,Commun1ty‘Affa1rs :(DCA)., ‘will be based on the" prov1s10ns of a. forthcomlng fa;ftj
j»ASHRAE code for exlstlng bulldlngs, ASHRAE 100. = : -

Approval and use of thls measure w111 save 14 4 trllllon Btu in-. 1980
These sav1ngs w1ll be worth $36. mllllon ‘to .the state, and w1ll cost the '.'»_‘
' publlc sector about $l mllllonuand the prlvatebsector about $ll 7 mllllon. -

Seven-Day,
Settlngs in Publlc Bulldlngs

_ , Mandatory thermostat settlngs for commercral and. other publlc bulld-ffj
. ings will include: . (1) durlng working . hours, max1mum thermostat settlngsﬂ-h

of 65°F for retail " space and ‘68°F for other. space during the heatlng sea-
son . (defined by the - operatlon of heatlng equ1pment), -and. mlnlmum thermo- /

' stat settings of: 78°F during the operatlon of alr-condltlonlng equlpmentu

and (2).during. umoccupled perlods, max1mum thermostat settlngs of . 55°F

- during the heatlng season,. ‘and mlnlmum thermostat settlngs of 80°F durlng

."‘the operation of alr-condltlonlng equrpment, unless the heatlng, ventllat--
~'1ng, and alr-condltlonlng (HVAC) equlpment can be shut off completely., ‘

To achleve these settlngs, the measure w1ll requlre the 1nstallat10n o
- of .7-day, day/nlght thermostats or similar’ control equlpment, and 1nter-."'”
locks that prevent the 51multaneous Operatlon of: heatlng and coollng sys-
tems. Flnally, guldellnes w1ll be developed and promulgated on. "the volun-
tary 1nsta11atlon of other HVAC control equlpment to cut energy consump-f
tion.- : e e a : ‘ : :

Successfully 1mplemented the measure w1ll ‘save 18 trllllon Btu in.
,"1980, worth $45 million.. The costs to the publlc and prlvate ‘Sectors. are
'~ included in’ the costs of. the precedlng measure deallng w1th llghtlng
: eff1c1ency standards.' ‘ : - : e S T
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.Replacemeht‘of Gas Pilot Lights

The PUC w1ll require gas utilities to replace 50 percent of the
pilot lights in residental gas heating systems with automatic ignition
devices by the end of 1980.. In addition, all gas ranges, dryers, and fur-
naces sold in the state will be required to have automatic, intermittent
ignition systems. Successful implementation will save 6.85 trillion Btu
in 1980, or $17 million. The public sector will incur no cost; the pri-
vate sector will incur a cost of $72 million.

Water Conservation Code and
Weatherization Program

The state has already. begun implementing approved changes in the
plumbing code that applies to new or renovated residential and commer-
cial buildings. The provisions require low-flow shower heads and fau-
cets to reduce water-heating requirements. Energy savings of 3 trillion
Btu are possible from enforcement of this measure.

The state has also approved a measure for assisting Community Action
Agencies in weatherizing low-income homes; with this’program, 0.2 trillion
Btu can be saved in 1980. Together, these two programs will save the
state $8 million a year at no additional cost to either the publlc or
the prlvate sector. .

INDUSTRIAL MEASURES

Effective implementation of three industrial energy conserva-
tion measures -- boiler efficiency improvement, the recycling of waste
crankcase oil, and reduced evaporation of fuel from storage tanks -- will
save 32.1 trillion Btu, valued at over $80 million, in 1980 for the people
of New Jersey. These measures are detalled in Appendlx D.

To achieve these sevings, industry and government will have to spend
$11.6 million and $273,130, respectively, by the end of 1980.

Boiler Efficiency Improvement

The energy-efficiency of boilers rated at between 5,000 and 500,000
pounds of steam per hour can be improved by having the devices inspected
and tuned twice a year. With passage of a boiler efficiency measure, the
owners of these boilers will be required to do so. In addition, New
Jersey's Department of Labor and Industry (DLI) will set boiler-efficiency
standards; it will also train boiler operators in the energy—eff1c1ent
operation of boilers. At the same time, SEO will support use of the
measure by contacting attendees at FEA's industrial workshops in New Jersey
and offering assistance in implementing suggested equipment efficiency
measures. SEO will.provide further assistance by demonstrating boiler-
efficiency techniques and equipment in state-owned buildings.

1-5
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This measure will be implemented by January 1978; energy savings
‘from its use are estimated to be 22.7 trillion Btu in 1980, or $56.8
million -- the largest savings to be realized by any measure in the plan.
The costs to the government and to the private sector are estimated at
$241,410 and $11.6 million, respectively, by the end of 1980.

Waste 0il Recycling“

SEO, DEP, and the state's Department of Law and Public Safety,
Division of Motor Vehlcles, will cooperate to increase the recycllng of
wasted crankcase oil disposed of by private automobile owners who change
their own motor oil. To this end, reinspection stations will be required
to provide o0il collection/storage facilities from which the o0il will be
gathered (by prlvate firms under contract to the state government) and
recycled. ' :

The measure will be put into effect in January 1978; in 1980, its
use should have saved the state 0.8 trillion Btu,. valued at $2 million.
The costs to the private sector will be minimal, and the government will
spend $31,720 for implementation and administration by the end of 1980.

Tank Fuel Evaporation Limits

The state's Department of Environmental Protection (DEP) recently
issued regulatlons on the Iimitations of the evaporation of fuels from :
storage tanks. In 1980, enforcement of the measure will save 8.6 tril-
lion Btu, valued at $21.5 million. This measure will require no public
or private expenditures beyond those necessary to meet DEP standards.

TRANSPORTATION MEASURES

The plan's seven energy conservation measures designed for use by
the transportation sector have the potential of generatiﬁg savings of
14.2 trillion Btu in 1980. Three of the measures apply to all vehicles:
right turn on red, enforcement of 55-mph speed limit, and improved emis-
sions inspections. Three are related directly or indirectly to public
transit: promotion of car pools and van pools, encouragement of public
transit, and a bus replacement program. One, the use of drag-reduction
devices, is applicable only to trucks. All are described in Appendix E.

4Imp1ementation of these measures will cost the public sector only
$155,000 through 1980 because most of the measures will be implemented
within the existing budgets of the Department of Transportation (DOT)
‘and the Division of Motor Vehicles (DMV). The cost to the private sec-
tor will be $53 million by .1980.
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Right Turn on Red

With a right-turn-on-red measure, vehicles approaching red traffic
signals will be allowed to turn right after stopping at the intersection.
In terms of traffic movement, right turn on red will turn red traffic
signals into stop signs. The reduced engine-idling time will save 0.6
trillion Btu in 1980, which will be worth $1.5 million.

The measure was implemented in New Jersey in January 1977; conse-
quently, there will be no further cost to the public sector, and there
has been and will be no cost to the prlvate sector. -

Enforcement of 55-mph Sgeed Limit

In September 1977, the state of New Jersey will step up its enforce-
ment on New Jersey's access-controlled highways of the federally mandated
55-mph speed limit. Such enforcément will save 2 trillion Btu in 1980,
or $5 million, without incurring any cost for the private sector. In
addition, existing budgets ‘include the public sector s financial responsi-
bility.

Expanded Inspection Procedure for
Auto Emissions

)

In 1972, New Jersey began a vehicle emissions testing program to
control exhaust emissions and improve air quality. Now, far more strin-
gent automobile emissions control standards will be required. Implementa-
tion of an expanded program will save the state 3.1 trillion Btu in 1980,
or $7.75 million. ‘

‘Public»sector costs incurred to achieve this savings have already
been budgeted by state agencies. The total cost to the private sector
over the period of 1978-1980 will be $49 million.

Promotion of Car Pools and
Van Pools

New Jersey's SEO, the New York Energy Office, and the Port Authority
of New York and New Jersey will undertake a cooperative effort to increase
the use of car pools and van pools for daily commuters within New Jersey
and between New Jersey and New York City. This joint task force will
focus its promotion campaign on employers in target areas in New Jersey
and New York. ' ' :

The estimated shift from single (driver)-occupied cars‘to car pools
and van pools will save an estimated 6.5 trillion Btu, or $16.3 million.
The cost to the private sector will be nominal; the cost to the publlc
. sector in New Jersey will be $115,000 through 1980.
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Promotion of Public Transit

The New Jersey Department of Transportatlon Wlll undertake a market-
. ing program to promote the use of public transportatlon ‘in place of
private cars.

Specifically, the department w1ll coordlnate fares, schedules, and
routes among the 48 transit companies and 14 independent transit groups
“in New Jersey. In addition, a number of special services will be ini-.
tiated, including reduced fares durlng low—rldershlp perlods, express
buses, and frlnge parklng lots’ at suburban public tran51t stops.

Overall, successful 1mplementat10n will save O 8 trllllon Btu in 1980,
at. no addltlonal cost to either the prlvate or the private sector.

'Bus Replacement Program :

SEO is prop051ng, as one measure in its Energy Conservatlon Plan,‘
the purchase of 800 new public transport buses for lease by transit oper-
ators in New Jersey. These buses, which will be used to increase service
and replace outmoded and energy-1neffic1ent equlpment will be purchased
by the New Jersey Department of Transportation using state and Urban Mass
_ Transportation Administration funds. Thus, at no addition cost, 0.2

trllllon Btu can be saved in 1980, or a dollar savings of $500 000

Use of Drag~-Reduction
Devices on Trucks

The DOT will administer a program in which owners will pay lower
registration  fees on trucks with drag-reduction devices, such as wind-
screens and radial tlres. Developing the guidelines for required equip-
ment will cost DOT $40, 000 in 1977.. The cost to the- prlvate sector will
be $4 million, which will be recovered through fuel savings. . Effective
use of the measure w111,save 1 trillion Btu in 1980, or $2.5 million.

/

/

UTILITY MEASURES

Two types of energy conservation measures included in .the plan are
aimed at New Jersey's utilities: (1) recently enacted or proposed actions,
such as rate revisions, that are designed to save energy. in,the near term;
and (2) the financing of energy conservation investments. These two types
" of measures, which are discussed at length in Appendlx F, will save 5.9-

6.5 trillion Btu in 1980, depending on which utility financing option is
~_selected, at no additional cost to the public sector. The costs to the
utilities will be $25 million or $10 million, also depending .on the form
" of utility flnan01ng used. The financing measure is partlcularly 1mpor-
tant because it will facilitate greater publlc acceptance of " other pro-
posed . energy conservatlon measures. For example, by making loans readlly
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avallable, homeowners will be much more likely to make energy~saving
home lmprovements.

Current and Proposed Conservatlon

Measures

Each of the seven major gas and electric utilities in New Jersey,
with the approval of the PUC, has revised or has proposed revising utility
.rates and other actions to encourage consumers to use electricity in off-
peak periods and to reduce overall energy consumption. Potential énergy
savings. in 1980 will be 5.4 trillion Btu, at no additional cost to the
government or the prlvate sector.

Financing of Conservation
Investments

The PUC is. considering two alterﬁative approaches to financing needed
energy conservation investments through the utilities. Under the first
approach, the PUC will require electric and gas utilities to provide loans
for residential ceiling insulation for single-family, unattached houses,
and for 2-, 3-, and 4-family dwellings. Under the second approach, the
PUC will require gas utilities to adjust their rate structures to permit
financing of ceiling insulation, day/night thermostats, and automatic
ignition devices (for gas appliances) in single-family residences.

Under either approach, utility financing will start early in 1978;
by 1980, energy savings will amount to 0.5 trillion Btu under the first
option and 1.1 trillion Btu under the other. By the end of 1980, the
total costs to the utilities and associated contractors will be $25 mil-
lion or $10.2 million, depending on the approach adopted.

GENERAL MEASURE

As the 22nd measure in the Energy Conservation Plan, energy-efficient
government procurement practices is aimed at an energy user category not
usually included in end-use sectors, the government. The state's Depart-
‘ment of the Treasury, Divisioh of Purchase and Property, will establish
cost-effectlve, centralized procurement practices that will reduce the
amount of energy associated with equipment, buildings, and materials used
by state and local governments in New Jersey. (A fuller explanation of
the measure is included as Appendix G.) These practices will be initiated
between January 1978 and January 1979. -

Although the energy sav1ngs that will be generated by such procure-
.ment practices is relatively low =-- 0.35 trlllion Btu ~- enforcement of
the measure allows the state ‘government to set an example in energy
conservatlon.

BECAIIDAE DI AMMINGS ACCACIATES NS



The state government will. spend $188,560 by the end of 1980 to
" implement and administer energy-efficient procurement practices.
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New Jersey Enérgy Conservation Plan

_Summary of Measures

standards for new and
renovated buildings

*SEO
DCA
PUC
DLl
DMV

State Energy Otfice

Dept. of Community Affairs DOT

Public Utility Comwission . . PA
Dept. of Labor and Industry UMTA
Division of Motor Vehicles DT

and renovated buildings
meet the ASHRAE 90-75
building code. :

Dept. of Environmental Protection
Dept. of Transportation
Port Authority of N.Y. & N J.

Urban Mass Transit Administration
Dept. of the Treasury

Adopt standards for new avyﬂ
renovated buildings

Develop a training program ~
for building inspectors.
Enlorce and maonitor the
new standards. :

1980 Energy 1980 Energy ¢
- . Cost Savings Cost savmgs 'mp'ementing . Effective N -
Measures Description {10'2 Btu) ($000)- - Agencies* Implementation Actions Date -Required Legislation
. Residential and
. Commercial
Certification of Requires that weatheriza- 18.1 $45,250 SEO SEQ will estabtish installation 1/78 Legislation is needed to
thermal efficiency tion equipment be installed DCA standards for each housing type. require that mandatory
in existing housing in 1-2 unit residences at - standards be met in
l time of sale (statements DCA will: residential dwelling units;
certifying compliance to be Publish educational materials to be to add new codes to the
filed with SEO) and.in sent to home-owners with utility bills, general welfare standard
) multi-unit dwellings by the .. . for multi-unit inspections;
next regular 5-year Develop and administer tra.mlng and to require weather-
: .t programs on new standards for FORRTREA h
inspection. local building inspectors ization inspection for
g Insp ; . 1-2 family homes at
Rule on requests for exemption time of sale.
© for multi-unit dwellings.
Requlate regular 5-year inspection
of multi-unit dwellings.
Annual furnace Requires that oil-fired 15.4 $38.500 SEO SEO will: -~ .. . ‘ 7/78 ~ Legislation is needed to
inspection heating systems in resi- ’ ' R Specify inspection standards . require building owners to
dential and commercial N T purchase annual servicing;
buildings be inspected Set guidelines for adjustments. to prohibit oil companies
and adjusted, if need be, - Monitor enforcement using from supplying uncertified
to meet efficiency tune-up efficiency data submitted units; and to empowsr-SEO
standards. by contractors, and random spot- to enforce regtl]alion;.
checks by state inspectors.
Indivi_dq'al melerin§ Requires that only indi- 0.05 $125% PUC PUC will: fmmed. None
in residances Vidual electric maters be Prohibit electric service 10 new
vated residential multi- ' and renovated, residential build-
family units. ngs equumed‘wnh ma‘sle_r meters.
Thermal eﬂiciehcy Requires that all new 10.7 $26.7°0 DCA DCA will: 9177 None
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. New Jersey Energy Conservéfibn Plan
- Summary of Measures

1980 Energy

1980 Energy
: Savings Cost Savings Implementing _ : Effective . .
Measures Descriptions (1012 Btu)- - ($000) Agencies* . . implementation Actions = - _Date . ' Required Legislation
Residential and L
Commercial ' ) _
Lighting efficiency Requires that lighting 14.4 -$36,000 DCA DCA will: | ) . . 9177 Legistation is needed to
standards for standards be met in all : : ; A dards f d empower state to enforce
public buildings public buildings. New re?\?)‘\:;:efgnbt?l;dnsng(: hew an standards for existing
T : and renovaled buildings buildings.
will meet ASHRAE 90-76 Enact standards for exlstmg
ar simitar codes. Existing bqsldmgs and require com-
buildings will meet a forth- pliance by. 1980. A
coming ASHRAE code for - Enforce compliance by spot-
existing buildings. checking a sampling of
’ : ‘building space.
Seven-day, day-night Requires public buildings 18.0 $45,000 DCA E DCA wnll 7 . . f-or Legistation is required to
thermostats in to have thermostats con- Co i . E h-mand her l t: settings’ empower the state to set
public buildings trolled by 7-day clocks stablish mandatory thermosta 1/78 standards, require equip-
. ; L o settings during occupied periods ! ; . 4
with-prescribed settings (maximums of 650 F for.retail . . For ’ ,m"f'" f"s‘“'|al:9n' an
for uccupned an_d- ) and 680 F for other space dunng . equipmt. - enforce cqmp |g{\ce. .
- unoccupied periods. _heating seasan, and minimums installa- . '
. ' : " of 780 F during cooling season) tion: 9/78
and during unoccupied periods
{550 F maximum and AC shutoff
or 80° F minimum).
Mandate installation of thermo-
stat equipment and provide
guidelines for voluntary installa-
R tion of additional HVAC controls.
Provude,for enforcement based on
. spot-check inspections.
Replacement of Requires retrofit of. 6.85 “$17,125 : PUC PUC wull e 7' P . L 177,8 .Le‘nslatmn is needed to
50 percent of -existing SEO C : recpsire electric |gnmon

gas pilot lights. )

gas furnaces with
electric ignition systems
Ly the end of 1980 and -
that gas furnaces, ranges,
and dryers purchased or
instalied after December
31, 1977, have electric

_ ignition systems. .

" Review uulnv plans 1or meetmg

fumace relvofn targels. .

SEO wili:

Promulgate legislation requiring C
electric ignition systems in

* new_furnaces, ranges, ond - : S

dryers )

T systemns in new gas
apphancc-s



JNI 53LVIJOSSY DNINNVI 31D3N0S3Y

New Jersey Energy Conservation Plan
Summary of Measures

1980 Energy - 1980 Energy

Savings Cost Savings Implementing ‘ Effective :
Measures : Description (1012 Btu) ($000) Agencies* Implementation Actions . Date Required Legislation
Residential and. : .
Commercial
Water conservation Requires that faucets, 3.0 - $7.500 DCA Implemented since 6/77 Legislation is needed to
code srllower heads, t\:wn?r December 22, 1975. N incorporate water conser-
closets, and other fixtures . . ’ : vation provisions of
be designed, manufactured . - National Standard
and installed to operate . Plumbing Code into N.J.
at or below specified Building Code as soon as
water flow rates. ) . it is approved in June 1977
Woeatherization . Provides assistance to 0.2 $500 DCA . implemented since 12/75 None.
program N.J. Cominunity Action ' ) . December 22, 1975.
Agencies for programs
to weatherize low-income
homes under grants from
U.S. Community
Services Administration.
. K )
Industrial ] .
Improving boiler . Sets mandatory fuel-to- ?2.7 $56.750 DLI DL will: 1/78 None.
efficiency ::zzrgaig; 2:::1 ‘C’g"s"‘ )lary : SEO. Oversee boiler efficiency certification .
stack-gas temperature ) o : pwgm.m 5 . .
standards for boilers rated _ Establish operator licensing program.
at between 5,000 pounds - ) ap- »
and 500,000 pounds of ' SEOQ will: )
steam per hour and Follow up on FEA Industrial
establishes programs to . -Workshops.
encourage efflmem : ) Conduct boiler efficiency
boiler operation. . : demonstrations.
Waste oil Establishes waste oil 0.8 . $2.000 DAV DMV will: 1/78 " None.
recycling collection centers to SEQ Amend standards for : ’ .
: granting
egﬂ::lulv;agg(;])r(ﬁerocl!‘:s;e"” i ) DEP reinspection licenses to include
gum oxners&wh\c’) change : oil collection facilities.
) " their own oil, and Require reinspection stations to
proposes programs to contract with log:ensed oil
publicize and provide collectors for pick-up.
incentives for recycling. _ SEO will:

Develop and promote widespread
public education program at gas
stations, supermarkets, etc.

DEP will:

. Require oil coltectors to dispose
. of oil in environmentaily sound ways.

- (p,3UCY) |1 HQlyx3



New Jersey Energy Conservatlon Plan

Summary of Measures

and between New Jersey
and New York City.

car pools and van pools in target areas

SEO, with New York SEQ, will*

Contact prospective eﬁiployers in
target areas and help develop car-poul/

. van-pool programs.

DOT and Port Authority. will:

Provide computer matching services
to interested employers.

1980 Energy 1980 Energy
: Savings Cost Savings  implementing ‘ . Effective
Measures Description {10"2 Bu) {$000) Agencies Implementation. Actions Date Required Legislation
Industrial -
Tank fuel evaporation Requires compliance with 8.6 . $21,500 . , - DEP DEP W||I ) ' 3/76 None. -
limits DEP regulations to limit : Require permns for storage and
the evaporation of fuels- transfer of liquid hydrocarbons.
. from storage tanks.
. . Require control devices to reduce
hydrocarbon emissions.
Transportation o 4 .
Right turn on red 'Allows motorists to turn - 06 . $1.500 DOT implemented in January 1977. 1177 None.
_right at a red traffic . . . .
sygna! at cértain inter- ,
sections after stopping. ,
Enforcement of Reduces average speed of 2.0 $5.000 State Police ‘ State Potice will - ) 9/77 L egislation is needed to
55 mph speed limit - vehicles on access-controlled : DMV Increase surveillance and change Motor Vehicle Code
s highways through stricter DOT "number of cn.mons to allow higher fines for.
enforcement of 55 mph speeding violations.
* speed limit. DMV will: .
Recommend higher fines for .
violations.
DOT will:
Implement a public information .
program on the measure. - '
Expanded inspection Requires that automobiles 31 $7.760 ’ DMV DMV will - . 1/78 None.
procedure for auto mieet Phase 3 auto emission . : DEP Implement ““Phase 3" auto emissions :
emissions standards. standards at state inspection stations.
DEP will ' :
Adiminister the Phase 3 standards. )
‘Promotion of car paols Promotes increased use of 6.5 » - $16.250 DOT DO'i'{S'EO. and Port Authority will late None. -
and van pools car pools and van pools for . . SEO Conduct market surveys of potential 1978
work trips in New Jersey PA ; .

(P.AU0D) |1 }qQIyx3
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New Jersey Energy Consgrvation Plan -

Summary of Measures

1980 Enefgy

1980 Energy

Savings Cost Savings Implementing : Effective _ :
Measures Description (1072 Btu) ($000) Agencies* Implementation Actions ~ Date . Required Legislation
Transportation o
Promation of Establishes a transit 08 $2,000 DOT -DOT will: 6/77- - - Legislation is needed to
public transit -marketing program to . Coordinate routes, schedules, and 12/78 empower DOT to plan
encourage riders to use fares of 62 transit 'companies'in statewide transit, and to
public transit, rather the state. transfer transit regulatio
than private cars. . R . from PUC to DOT.
Promote special services and .
innovations.
Establish a 24-hour toll-free
inforination service for
New Jersey transit.
Bus replacement Introduces 800 new, 02 $500 DOT © DOT will: 1/79 None.
program more efficient buses UMTA Apply to UMTA for federal funds
into the New Jersey " to purchase 800 buses
bus fleet.
Contract for buses. .
’ Take delivery of buses and lease
1o state transit companies.
Use of drag reduction Establishes registration 1.0 $2,500 DOT - DOT will: /78 Legislation is needed to
" devices on trucks fee incentives for DMV Develop guidelines for trucking change Mator Vehicle C
trucking companies to companies on desirable types of to permit changes in
install wind screens and drag reduction devices, including registration fees.
radial tires on vehicles. wind screens and radial tires.
DMV will:
Redesign registration fees to offer
lower fees to trucks with drag
reduction devices.
‘Utilities
Current and proposed Involves electric and gas 5.4 $13.500 PUC PUC and utilities will: ) Current None.
conservation measures utility actions including o ’ Continue to formulate measures and
by utilities revisions and advertising. o encourage energy conservation before
programs to encourage by customers and monitor the mid-1980
conservation. results.
Financing of Option 1 pruposes that Option 1: Option {. . PUC PUC and utilities will: 2/1178 Legislation may be nee
conservation invest- electric and gas utilities 05 $1,260 SEO Finalize specific details of.a -if utilities dispute PUC
"'g“:is :v1‘:"‘|;"2°)s ::quznirr\‘ce.rt‘ls\slz:.slilla:nongt?f Option 2: Option 2: financing program; utilities will jnrisdiction.
ptio fing 1 to rough 11 $2.750 - screen and contract firms to

loans to customers who

own single-, two-, three-

and four-family units.

Option 2 involves the

financing by gas utilities ) =
of three types of conser- )

- vation investments for

single-family space-
heating customers.

install equipment.

In N0y
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New Jersey Energy Conservation Plan

Summary of Measures

1980 Energy 1980 Energy
) . Savings Cost Savings implementing Effective
Measures Description (102 Bi) ($000) Agencies* Implementation Actions ) Date Required Legislation
General .
Energy-efficient Proposes cost-effective 0.35 $875 DT DT and SEO will: T anns None.
procurement pgocur.eilmem pra(;tlces SEO Establish minimum energy etficiency
practices that will reduce the criteria for larget equipment, buildings,

amount of energy
required for equipment,
buildings, and materials
used by state and local
governiments.

and muterials and assernble guidelines
for purchase, use, and maintenance
of procurements.

(P,AU0D) |—1 HQIYX3



2. IMPLEMENTATION OF PLAN

To achieve the 6-percent energy 'savings potentlal by 1980, most of the
22 conservation measures in New Jersey's Energy Conservation Plan will have to
be implemented by late 1977 or early 1978. - Implementation of these measures
within a matter of months requires the effective coordination cf a number of
activities performed by various organizational units. To ensure success, all
implementation participants should have a clear understanding of: (1) the roles
of the New Jersey state agencies-involved; (2). the legislative authority these
agencies will require; (3) the schedule to be met in implementing the measures
" 'within the time frame allowed; (4) the monitoring procedures SEO will use during
implementation to ‘ensure the plan will achieve targeted energy savings objec-
tives by 1980; and (5) the cost budget for implementing the measures.

ROLE OF STATE AGENCIES

The combined efforts of eight state‘agenCies and organizations will be
required to lmplement the 22 proposed. energy conservation measures. The roles
those agencies will play and their prlmary responsibrlltles are:

e The Department of.Community~Affairs (DCA) will have responsibility

' _for six of the nine measures in the residential/commercial sector,
including two measures, water conservation code and weatherization
program, that have already been implemented. The four new measures
will account for energy savings of 61.2 trillion Btu,* or 44 percent
of the savings to be realized by the entire plan in 1980.

° The Department of Transportation (DOT) will have responsibility
for all the transportation measures except the enforcement of
the 55-mph speed limit and the expanded auto emissions inspections.
DOT's major responsibility will be to develop public transit and
car pool/van pool systems in the state.

® The Division of Motor Vehlcles .(DMV) and the state police in the
Department of Law and Public Safety will be responsible for the
enforcement of the 55-mph speed limit; DMV will implement the
auto-emissions 1nspectlons program and the waste oil recycling
measure.

e = The Department of the Treasury Division of Purchase and Property,
will be responsible for 1mp1ement1ng energy eff1c1ent procurement
practlces in the state. :

‘e The Department of Labor and Industry (DLT) will be respon51b1e for
: ‘implementing the measure to improve boiler eff1c1ency

*  See Appendix B for a detalled dlscu551on of how the energy savings ‘were"
calculated T

2.1
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° The Public Utilities Commission (PUC) will be responsible for
implementing measures pertaining to utility conservation measures,
utility financing of conservation investments, replacement of
gas pilots, and individual metering in multiunit residences.

° The Department of Environmental Protection (DEP) will administer
the tank fuel evaporation limits measure and the expanded inspection
of auto emissions. ' -

' SEO will have overall responsibility for implementing the plan and for

" - integrating the plan into a longer term energy program for the state. - SEO will

also be responsible for implementing the measure requiring annual furnace in-

'-rspection, for administering the New Jersey Energy Conservation Center, and for .

- supporting other agencies in their implementation efforts. SEO will have
‘partial responsibility for a number of other measures, including certification
of thermal efficiency in residence and the weatherization program.

REQUIRED LEGISLATIVE AUTHORITY

~ Ten measures 1ncluded in the plan can be 1mplemented under exlstlng author-
ity. These measures are: .

° 'Individual metering in residences

e  Thermal efficiency standards for new and renovated bﬁildings

' Lighting standards for new and renovated public buildings

° Improved boiler efficiency

° Waste oil récygling' |

. Expanded inspection procedure for auto emissions.v

o Promotion of car pools ané van pbols

° Bus replacement program

° Cufrent and proposed conse;vation measures by utilities
) Energy efficient procurement praétice;.

The total savings generated by this group of measures is 52 trillion Btu
in 1980, which represents only 37 percent of projected savings and 2 percent
"of projected 1980 usage. It is possible other measures that would raise this
total somewhat could be implemented under existing 1eglslatlon, however, the

increase would. not be substantial.

BECAILIDAE DI ANNING ASSOCIATES INC



achieve the 5-percent FEA target.
-areas.

to develop new fine schedules for speeding violations and new truck registration rates

Existing authority, then, does not give the state the power it needs to -

Measure

Certification of thermal
efficiency in existing

" housing

Annual . furnace inspection

Lighting efficiency:

standards for existing .

 public buildings

Seven-day, day/night
thermostats in public
buildings

1

Replacement of gas pilot

~llghts

Enforcement of 55-mph speed

limit

Promotion of public transit

Use of drag-reduction
devices on trucks

Thus, legislative action is needed in several
Eight measures that require some form of legislative action are:

Legislative AetiOn/Reqpired

Empower state (DCA/SEO) to require
specific energy-measurement equipment

. in residences

Empower state (SEO) to require .
annual inspection '

Empower .state (DCA) to require lighting
standards in public buildings

Empower state (DCA) to set temperature

~ standards

Empower state to prohibit gas pilots
. in new appliances

Change fine schedules
Transfer public transit. functlons from
'PUC to DOT

Change registration fee schedules

Implementation of this group of measures will save the state 75 trillion Btu
in 1980, which is 54 percent of projected savings and almost 4 percent of New
Jersey's projected 1980 usage.
- 12 Btu) will be generated by the utility financing measures* and measures that
. have already been implemented.]

[The remainder of the projected savings (i.e.,

Recognizing'the‘absolute necessity of obtaining this-legislative authority
as quickly as possible if the plan is to achieve 6-percent savings in 1980, SEO
will begin working with DCA in drafting the legislative package required to imple-
ment the measures in the residential/commercial area. SEO will also work with DMV

*

\

The PUC may or méy not have the'power under existing authority to order the

utilities to finance conservation investments.



SCHEDULE -

Achieving the 6-percent energy savings goal also requireé a earefully
planned and executed action schedule in which implementation of the 22 selected
measures is staggered over a 3%-year period (see Exhibit 2-~1). Over the near
term, i.e., during 1977, PUC will begin prohibiting master metering in new and

‘renovated multi-unit residential buildings, and the state police will begin to
enforce more stringently the 55-mph speed limit on access-controlled highways.

On January 1, 1978, the state will implement most of the measures included
in the plan. After this date, a number of activities will be launched that are
clearly linked to individual energy conservation measures. Specifically, homes
will have to be certified for thermal efficiency at time of sale, and homeowners
will have to begin having their furnaces certified for efficiency. At the same
time, the state will begin enforcing thermal and lighting efficiency standards
for new and renovated buildings,. applying energy efficiency criteria in making
procurement decisions, and contacting New Jersey-New York employers about parti-
cipating in car pool/van pool programs. Gas utilities will begin replacing gas
pilot lights in furnaces and water heaters, large-boiler owners will be required
to have boilers inspected and tuned twice a year, and a new schedule of truck reg-
istration fees that will encourage truckers to adopt drag-reduction devices will
go into effect. Finally, auto reinspection stations will begin to collect waste
0il for recycling, and automobile owners will have to begin complying with the
‘stricter auto emissions standards by submitting their cars to state inspections.

Still other measures will go into effect after January 1978. Specifically,
the state will begin spot-checks of thermostat settings in public buildings in
early 1978 and of lighting levels in public¢ buildings in January 1979. In the
first half of 1978, the utilities will begin financing conservation investments,
and in January 1979, the state will take delivery of the first of the 800 new
buses acqulred under the bus replacement orogram., .

Two other measures, promotion of public transit and utility conservation
measures, will be implemented gradually as consumer habits change over time
between 1978 and 1980.

If this implementation schedule were met, energy -savings could equal 1 per-
cent of 1980's consumption in 1977, grow to 3 percent in 1978 and S5-percent in
1979, and reach the full 6 percent in 1980. However, with delays, savings might
slip to 2 percent in 1978, 4 percent in 1979, and 5‘percent in 1980. This annual
l-percent energy shortfall is worth $145 million, money private and public users
in New Jersey could save if the delays did not occur.

Failure to meet the schedule will also jeopardize FEA implementation funds
for 1977 and 1978. Specifically, the amount of money the state will receive in
1978 will depend to some degree on how successful it is in meeting the implementa-
tion deadlines. If delays occurred, the state could lose significant federal
funds, thereby further hurtlng New Jersey's chances of achieving the 6-percent
goal in 1980.



e

MONITORING SYSTEM

Monito:ihg‘each'measure's effectiveness in realizing expected energy sav-
‘ings is an important component of implementing the overall plan.* To this end,
SEO will collect data on energy consumption, either from energy consumers or
from the state agency(ies) administering the measure, to estimate the energy
. savings each measure generates in 1978, 1979, and 1980, and report on these .
energy savings to FEA as part of the state energy conservation program.

These energy savings estimates will help SEO determine how well each mea-
sure is working and whether it is generating savings that justify the attendant
‘costs to the state government and to. the private sector. SEO will use these
‘assessments of performance to determine which of the measures should be part of
,the state energy program that evolves after 1980.

- BUDGET

The costs of implementing and administering the plan that are not covered
. by existing or projected state budgets will be $807,000 in 1977, $1.24 million
in 1978, and $1.26 million in 1979 and in 1980, or a total cost oVver the 1977-
1980 period of $4.6 million.** (See Exhibit 2-2.) It is assumed this cost
w1ll be covered entirely by FEA implementation funds. : :

As Exhibit 2-2 shows, no cost will be incurred for 13 of the measures,
representing energy savings of 43 trillion Btu and 31 percent of the total sav-
ings in the plan, because they have already been implemented,*** or because
their costs are covered by existing budgets of state agencies. In a few cases
(e.g., bus replacement program), federal funds other than FEA implementation
fugds will be used to defray part of the costs of implementation.

* A fuller explanation 6f how the general monitoring sYstem will be applied to-
each measure is conta:.ned in the several appendixes that’ describe these measures
in detail. . -

- ** This figqure includes the $390,000 needed by SEO through 1980 to administer the
implementation of the plan, coordinate action with other state agencies, provide
information on the plan to the public, and perform related activities. It also
includes $1.5 million needed to finance the State Conservation Center that will
provide technical information and on-site assistance to citizens and businesses
requesting such help. :

***Water conservation code, tank fuel evaporatlon 11m1ts, weatherlzatlon program,
and rlght turn on red.



New Jersey Energy Conservation Plan - , , R : 4 . .
Implementation Schedule for State Actions. T » o

Measures 411177 771477 : 1/1/78 . '7/1/78_ L, 11779 / - 18
Residential and Commercial ' ’ e
Certification of thermal efficiency | | Establish standards Require certification r
in existing housing IR - = .
, . Establish standards - Conduct spot-inspections .
Annual furnace inspection ) —— o
_ ‘ Establish  Enforce for new ' 4 7 L
S o o ~ regulation_and renovated buildings - - ) ‘ T . o
. “+Individual metering in residences ‘ - e ’ Co ‘ )
Thermal efficiency standards for- b . Activate standards - Require compliance ‘ -
new and rendvated buildings. ) — ' =
Lighting efficiency standards for N - i Define standards " _Train inspectors - - . Check existing buildings

wublicé buildings N
: Y equire compliance in new buildings

'l
\

‘Seven-day, day-night 1herm<_)5t’ét5 in Establish standards ‘ Conduct spot-inspections g

" public buildings - o L ) ==

. _ o _ Develop program Require pilot replacement ' . - .

- Replacement of gas pilot lights — = , = ‘ s

' . o S ) Code effective , _
Water conservation code R . P

* Ongoing program

. Weatherization program - =

Industrial : : : . Define standards . Re’quiré cértiﬁcat_ion ’

Bouler efficiency ) : — e -
. ) Conduct public education ﬁ)rogranf Check collectio_n centers : S

Waste oil recycling ) - _ : g

L= HaIyx3
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New Jersey Energy Conservation Plan

Implementation Schedule for State Actions

Measures 4177 7/1/77 1/1/78 . 71/78 1/1/79 ' / 18
lndu_strial ‘ Continue ongoing program
Tank fuel evaporation limits 2 ="
Transl)ona_t'on Review performance
Right turn on red =
= Educate public
fnforcement of 55 mph speed limit - -}
: Issue citations
=

) Phase 2, develop Phase 3 . Conduct Phase 3
Expanded inspection procedure for - _
auto emissions

Conduct market surveys Contact employers
Promaotion of car pools and van pools - EE———) - =
: o Provide computer matching
. -

Promotion of public transit
Bus replacement-program

Use of drag reduction devices on trucks
Utilities

Current and proposed conservation
measures by utilities

Financing of conservation investiments
by utilities

General
Energy-efficient procurement practices

Coordinate roates; re-evaluate special services

_=>

Secure UMTA funding Let contracts

Develop regulatlons Charge registration fees

I

Obtain PUC approvals

Obtain PUC approvais Develop program ' Offer financing

l

Develop regulations _ lmplement regulations

|

Distribute buses

H

'

(p,3u0d) |- HQIyx3



New Jerséy Energy Conservation Plan

Public Sector Costs

Exhibit 2-2

T limit

(Dollars) '
Measure 1977 1978 1979 1980 Total
'Residential and Commercial = o | : o _
-Certification of thermal efﬁcnency 314,357 33,285 30,251. - 30,251 . 408,144

* in existing housing : I, T - .
Annual furnace inspection '67878 146537 146537 - 146537 - 507,89
Individual metering in residences 0 0 0 ‘ 0 . 0

- Thermal efficiency standards for 0 .0 0 0 0
new and renovated buildings . . _ S
Lightiﬁg efficiency standards and 187,500 325,300 315,300 - 315,300 1,143,400
seven-day, day/night thermostats c o
for public buildings ‘ o -

' Replacément of gas pilot lights 0 0 0 '- 0 ' 0
Wéterkcqnserv_ation‘code. 0 0 0 o 0

‘ Weatherization program ‘ 0 0 0 ; -0 ‘ 0
Subtotal | 569,735 505,122 492,088 492,088 2,059,033

- Industrial - - - R o

Improvfng boiler ef»ficiency 4 52-,170 63,080 63,080 63 ,080 241,410
Waste oil recycling | “21 ,700 3,340 3,340 3 340 31,720
Tank fuel evaporatlon Ilmlts 0 0 _ 0 0 0
Subtotal - | 73870 . 66,420 66420 66420 273,130

" Transportation o o
Right turn on red’ 0 0

- Enforcement of 55 mph speed 0 0 . 0 0
Expanded inspection procedure 0 0 0 - 0 0
for auto emissions o : ‘ '
‘Promotnon of car pools and van . ' 40,000 25,000 25,000 ) 25,000 - 115,000

. pools ‘ _ '
Promotion of public transit - 0 o 0
Bus replacement program’ ' o 0 _ ) _ 0
Use of drag reduction devices on 40,000 0 40,000
trucks : : '
Subtotal 80,000 25,000 25;090 25,000 155,000
Utilities - ,
Current and proposed conservation - 0 0 0 0 0
“measures by utilities
Financing of conservation invest- 0 0 0 v 0 0
ments by utilitiesv
Subtotal 0 0 0 0 0

RESOURCE PMNN;NG ASSOCIATES, INC.



Exhibit 2-2 {cont'd)

New Jersey Energy Conservation Plan
Public Sector Costs .

(Dollars)

Measure 1977 1978 1979 1980 Total
General » . ‘

Energv-efficient procurement 33,775 51,595 51,595 51,595 188,560
practices

Subtotal ; 33,775 | 51,595 51,595 51,595 ' 188,560
Total for Measures 757,380 648,137 635,103 635,103 2,675,723
Additional Costs | |

N.J. Energy Coniservation Center - 0 500,000 500,000 500,000 1,500,000
General Administration (SEQ) 50,000 90,000 125,000 125,000 390,000
Total Costs 807,380 - 1,238,137 1,260,103 1,260,103 4,565,723

RESOURCE PLANNING ASSOCIATES, 1M






3. IMPACTS OF IMPLEMENTATION

In addition to the costs incurred by the public sector, New Jersey's
Energy Conservation Plan will have economic impacts, in terms of both
costs and benefits, in the private sector. In addition, implementation
of the plan will affect the quality of the state's enviromment. Both
kinds of impacts were estimated for the plan.

- ECONCMIC IMPACTS

For the private sector as a whole, as well as for individual home-
owners and building owners, the New Jersey Energy Conservation Plan is
cost effective. That is, although private sector costs are large, they
will be fully offset by the value of the energy savings realized by the
end of 1980. Moreover, private capital invested in energy conservation
through 1980 will result in energy’ savings through 1989 that are four
times larger than total capital and other private sector costs through
1989. :

Overall Costs and Benefits to Private Sector

Rough estimates of private sector costs and benefits for each measure
were based on four conservative assumptions:

° The total amount of energy saved in 1977, 1978, and 1979 as a
result of implementing all measures in the plan will equal
130 percent of the energy saved in 1980. "

° The annual energy savings resulting from each measure will remain
constant for 10 years (1980 to 1990) without additional capital
expenditure after 1980.

° The value of energy saved will be $2.50 per million Btu through
1989.

® The total amount of energy saved as a result of implementing
the selected measures will equal 80 percent of the sum of
projected energy savings for each measure, because of the over-
lapping effect of various measures.

Under these assumptions, total private sector savings to 1990 will be
about $3,155 million. Of this amount, a total of $362 million in energy
savings will occur in 1977, 1978, and 1979, and $279 million will accrue
each year from 1980 through 1989. To achieve these savings, the private
sector will spend about $735 million by the end of 1989. In particular,




the private sector will invest about $510 million by the end of 1980,* of
which $415 million will be used for capital investments. To sustain the
" energy savings from 1981 to 1990 at the 1980 level (i.e., $279 million
per year), the private sector will spend about $25 million annually on
noncapital expenses. ‘

While the plan as a whole and most measures in it offer an excellent
economic return to the private sector, payback periods and assumptions
about private sector costs vary significantly among the measures. For
" clarification, measures should be considered in five groups:

Ve Those that require new private-sector investment and offer a
- payback by the-end of 1980. Eight of the 22 proposed energy
o ' conservation measures require new private sector expenditures
and offer a payback by the end of 1980: annual furnace in-
spection; individual metering 'in residences; thermal efficiency
standards for new and renovated buildings; lighting efficiency
standards; 7-day, day/night thermostats for public buildings;
improved boiler efficiency; waste oil recycling; and use of
drag~-reduction devices on trucks. Implementation of these eight
. measures will generate 60 percent of the plan's total energy
savings through 1990, for only 31 percent of the total private
sector costs for that period. (See Exhibit 3-1 for a summary of
~the costs and energy savings.)

° Those that capture energy savings of existing programs and do
not require any additional private sector expenditures. Eight
of the 22 selected measures require private sector expenditures
that are mandated under existing programs: water conservation
code, weatherization program, tank fuel evaporation limits,
right turn on red, enforcement of 55-mph speed limit, promotion
of public transit, bus replacement program, and current and
proposed conservation measures by utilities. Consequently, no
additional costs will be incurred under the Energy Conservation
Plan. The plan does, however, claim the associated energy
savings, valued at 15 percent of the plan's total savings through
1990. (See Exhibit 3-1 for a summary of costs and energy
savings.) - :

°

° Those that require new private sector investments and offer pay-

' back between 1980 and the end of 1985. Three measures --
utilities financing (second option), certification of thermal
efficiency in existing housing, and replacement of gas pilots --
provide a payback between 1980 and the end of 1985. These three

* These costs exclude private-sector costs for the promotion of car pools
and van pools.



o~

measures represent only 19 percent of the energy savings to
1990 but 44 percent of the total cost to the private sector.
(See Exhibit 3-1 for a summary of costs and energy savings.)

° Those that offer no payback by 1990. Two measures do not offer
a payback by 1990: expanded inspection procedure for auto
emissions and the financing of conservation investments (first

~option). 'But in both cases, energy savings, about 2 percent of
the plan's'total‘savings,_are'a secondary benefit. (See '
Exhibit 3-1 for a summary of costs and energy savings.)

e  Those for which private sector costs were not calculated or for
B which there are no private sector costs or energy savings. '
Y . Private sector costs have not been calculated for promotlon of
: - car pools and van pools. In addition, there are no private
sector costs connected with the energy efficient procurement
practices measure. (See Exhibit 3-1 for a summary of costs and
energy savings.) ' '

Costs and Benefits to HomeoWners .

Implementatlon of the measures affectlng homeowners will entail some
costs to the homeowner; however, in general the costs will be more than
offset by the savings from more efficient use of energy. For example, the
cost of a new day/night thermostat is approximately $110; adequate cap
(attic) insulation will average $325 per house; replacement of a pilot
light with automatic ignition in a gas-fired heating system will cost

about $100. However, the homeowner who is obliged to make all three
.1mprovements will recover the outlay in 4-5 years because the savings
. resulting from those 1mprovements 1s, on the average, $119.75 per year

(see Exhibit 3-2). And, of course, because the installation costs are
one-time 1nvestments, thls amount will represent actual savings in sub-
sequent years. ) : : .

Some. costs will be recurrent, however. For example, oil furnaces will
have to be inspected and, if necessary, tuned annually, at an average cost

-of $25. However, improved efficiency of the furnace will save the home-

owner about $37 per year. - (Many homeowners have service contracts with
0il dealers that include annual 1nspectlon and adjustment and so will not
incur added costs.) :

Annual automobile inspection under the new regulation will cost
vehicle owners an additional $1.80 in inspection fees. For those whose
vehicles do not pass the emissions test —- an estimated 23 percent of the
total -~ adjustments or repairs will cost $35 on average. However, the
improved efficiency of the engine should reduce gasoline consumption by
10 percent (from an estimated 18-mile per gallon rate over 12,000 miles).
Assuming a gasoline price of 60 cents per gallon, a $40 savings would be
realized. : ,



‘ Beyond these economic impacts, the energy plan will produce only
comparatively small changes in other terms. In terms of lifestyle, the
plan will produce some attractive alternatives to driving, particularly -
. for work trips; car pools and van pools will become more available, and
public transit systems will be visibly improved. On the negative side,
temperatures in stores and public buildings will be lower in winter and
higher in summer. ' '

Costs and Benefits for Building Owners

Three measures will affect owners of public buildings: 1lighting
standards; -day, day/night thermostats; and furnace inspection. The

_value of energy savings through 1980 from all three ($274.9 million) will
_greatly exceed the costs of compliance through 1980 ($71.7 mllllon)

The lighting standards will, in most cases, require nothing more
than the delamping of fixtures, at an insignificant cost; some building
owners may have to rewire for selective light turn-offs, at a slightly
higher cost. However, these adjustments are estimated to reduce energy
consumption by 20 percent, at a savings of $22 per 1,000 square feet of
space* (see Appendix C).

- Compliance with the 7-day, day/night thermostat measure is expected
to cost approximately $25 per 1,000 square feet of floor space, but
will reduce heating costs by an estimated 38.7 percent and air condi-
tioning costs by an estimated 17 percent. These savings represent a
reduction in energy costs of up to $113 per 1,000 square feet of floor
space (see Appendix C). (Actual savings will vary widely according to
the type of HVAC system installed and maintenance practices.)

Furnace inspection and tuning will cost $1-2 per 1,000 square feet
of floor space in oil-heated buildings. Improved energy efficiency will
reduce annual heating costs by 6 percent, or approximately $15 per 1,000
square feet of floor space. (see Appendix C).

In addition to enexgy savings realized, compliance with thermal
eff1c1ency and lighting standards will reduce construction costs for new
and for renovated buildings.

\

*_ Based on llghtlng energy costs calculated as 50 percent of 18,500 Btu/
‘sq ft of electr1c1ty for "lighting and other" (U.S. Federal Energy Admin-
istration, Project Independence Blueprint; Residential and Commercial
Energy Use Patterns 1970-1990, (1974): Figure 1.5) multiplied by an assumed
average commercial electricity rate of $0.14 per kWh.




" ENVIRONMENTAL IMPACTS

Since none of the measures in the plan will induce consumers to switch

B fuels, the plan will result in less use of. each fuel as well as lower total

energy consumption. Therefore, the plan will reduce the levels of all
energy-related pollutants in New Jersey. For example, of the water pollu-
tants, dissolved solids emissions will be reduced by 850 tons in 1980;
acids, by 159 tons; and suspended solids, by 152 tons (see Exhibit 3-3).
Air pollutants will also be reduced: carbon dioxide, by 11.2 million tons;
hydrocarbons, by over 215,000 tons; nitrogen oxides, by well over 35,000
tons. The impacts of these reductions on the state environment, however,
can be determined only by comparing them with the 1980 projected emission
"levels in the state without an energy conservation plan, something that
"is outside the scope of plan preparation.

Emission reductions were estimated by assigning the energy savings
from each measure to the fuels used in fuel-burning operations associated
with each measure. In many cases, such as individual metering or gas
pilots, the affected fuel was obvious; in many others, it was necessary
to distribute the savings among several fuels. Such distribution was
based on the assumption that fuéls will be saved in proportion to their
historical use in the affected sector in New Jersey.* Electric energy
savings were allocated to fuels on the basis of projections of utility
fuel use obtained from SEO, the PUC, and New Jersey utilities.

The éssigned savings (by fuel and fuel-burning operation) were con-
verted to reductions in emissions by using the conversion factors supplied
by FEA. These factors are shown on the work sheets used to perform the
calculations and contained in Appendix H.

* Information on New Jersey fuel usage, by sector, was taken from

Energy: ' A Report to the Governor of New Jersey, by the Task Force on -
Energy, May 1974. The data in this report are for 1972, but’it is Ppiikely
the fuel mix will change significantly by 1980. - :

’
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New Jersey Energy Conservétion Plan
Summary of Private Sector Costs and Energy Savings

($000)
Costs : ) Energy Savings
) . Total Annual Total v
Payback Period . Through After Through Total
and Cost Assumptwns" 1977 1978 1979 1980 1980 1980 1989 1977-19792 1980 1981-19893 1977-1982
‘ Payback by 1980 ' .

New investrnent? 3,380 64,370 30,860 25,060 123,670 11,650 228,490 - 269910 207,625 1,868,625 2,346,160
No new investment® 0 0 0 . 0 0 0 ’ 0 -67,600 52,000 468,000 587,600
Payback between 1980 and 1985

With utility financing Option 16 0 108,870 108,870 100,770 318,510 0 318,510 81,090 62,375 561,375 704,840
"With utility financing Option 2 0 112,530 112,130 104,030 328,690 0] 328,690 84,660 65,125 586,125 735,910
No payback by 1990 g .

With utility financing Option 18 10,900 20,590 20,790 21,690 73,970 13,700 197,270 11,700 9,000 81,000 101,700
With utility tinancing Option 2 _ 10,900 11,800 12,700 13,600 49,000 13,600 171,400 10,080 7.750 69,750 87,580
Other10 - - - - - - - 22,260 17.125 154,125 193,510
Total with utility financing Option 1 ’

Unadjusted 14,280 193,830 160,520 147 520 516,150 25,350 744,270 452,560 348,125 3,133,725 3,933,810
Ad}usted1 i 14,280 193,830 160,520 147 520 516,150 25,350 744,270 362,050 278,500 2,506,500 3,147,050
Total with utility financing Option 2 . :

Unadjusted 14,280 188,700, .155,690 "142,690 501,360 25,2650 728,580 454 510 349,625 3,146,625 3,950,760
Adjusted 14,280 188,700 155,690 142,690 501,360 25,250 728,580 363,610 279,700 2517,300 3,160,610

1 Worksheets showing calculations of private sector costs and energy savings by individual measure are found in Appendix H.

2 Assumes that total energy savings for 1977, 1978, and 1979 equal 130 percent of 1980 energy savings.

3 Assumes that energy savings in each year 1981 through 1989 will equal energy savings in 1980.

4 1Includes costs and energy savings for eight measures: annual furnace inspection; individual metering in residences; thermal efficiency standards for new and renovated buildings; lighting etfi-
ciency standards tor public buildings; 7-day, day-night thermostats in public buildings; improving boiler efficiency; waste oil recycling; and use of drag reduction devices on trucks.

5 Includes costs and energy savings for eight measures: water conservation code; weatherization program; tank fuel evaporation limits; right turn on red, enforcement of 55 mph speed limit;
promotion of public transit; bus replacement program: and current and proposed conservation measures by utilities. There are no private sector costs for these measures since they are required
by other, existing programs.

6 Includes costs and energy savings for two measures: certification of thermal efficiency in existing housing and replacement of qas pilot lights. Payback for utility financing Option 1 does not
occur until after 1985, » -

7 Includes costs and energy savings for three measures: certification of thermal efficiency in existing housing; replacement of gas pilot lights; and financing of conservation investments by utili-
ties, Option 2. -

8 Includes costs and energy savings for two measures: expanded inspection procedures for auto emissions and financing of conservation investments by utilities, Option 1.

9 Includes costs and energy savings for one measure: expanded inspection procedures for autc emissions. i

10 Includes energy savings for two measures: promotion of car poois and van pools (no private sector casts estimated) and energy-efficient procurement practices (no private sector energy costs or
savings). : : . ’ )
11 Adjusted energy savings are calculated by multiplying unadjusted figures by 0.8 to account for overlap in the conservation iimpact of proposed measures.

L-€ Haiyx3



New Jersey Energy Conservation Plan

Costs and Benefits for Homeowners
(Dollars)

. Exhibit 3-2

- One-Time Annual Annual
Requirement Costs* ~ Costs Savings
Cap insulation | 325 - 94.25
Day/night thermostat ‘110 - '
Replacement of pilots in furnace (gas only) 100 - 25.50
All one-time actions (with gas heat)** 535 - 119.75
Furnace inspection (oil only) - *25.00 . 37.00
Auto emissions inspections _ - 1.80 0.00°
Auto repairs to pass inspection, if requnred - 30.007 40.00

- 37.00

All-annual actions (with oil heat and if car
passes inspection) :

26.80-

* Not all homeowners will require additional insulation or have a gas furnace

**Payback period = 4.5 years.

t Only about one-quarter of cars mspected wilt fail and require work to pass.



cy

New Jersey Energy Conservatlon Plan
Envnronmental Impacts :

Reduced EI'TIISSIOHS of Water Pollutants* (tons) -

192

. Acids 159
Bases o 4
Dissolved solids, misc. + . 850
Suspended solids ' S 152,
Non-degradable organics ‘117
Biological oxygen demand .31
Chemical oxygen demand
Reduced Emissions of Air Pollutants (tons) -
Particulates 5399 -
Nitrogen oxides 36,722. .
Sulfur dioxide - 31,296
Hydrocarbons. 216,634
Carbon monoxide 35,332
Carbon dioxide - 11,245,000 .
Aldehydes ) 891
Reduced Solid Waste** (tons) 25,625 -
Reduced Thermal Rejection (Btu) 3,335
Reduced Occupational Casualties )

. Occupational deaths. (persons) S T
Occupational injuries (persons) - 25.5
Occupational person-days lost 21780 -

T

-* These figures exclude 18,900 tons (5.4 x 108 galions) waste lubricating
oil which will, as a result of the plan, not be dumped into the state’s

waters. (or land). ) :

**Includes 210,000 tons of reduced volanle organic emissions due to tank

fuel evaporatlon llmns

Exhibit 3-3

RESOURCE PLANNING ASSOCIATES, INC.
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SELECTION OF THE ENERGY CONSERVATION MEASURES

Of the 22 conservatlon measures lncluded 1n\the plan, 6 are requlred
by FEA to be part of the plan, and 3 are measures the state has already
implemented.* The remaining 13 measures, forming the bulk of the plan
and accounting for 68 percent of the projected $278 million annual energy
-savihgs, were chosen by a project team composed of representatives of SEO,
the contractor (Resource Planning Associates, Inc.), and the subcontractor
(Wilbur Smith and Associates, Inc.).

In the belief that political pressures will keep U.S. energy prices
below world levels through 1980, and that withcut a price incentive people
will not voluntarily conserve energy, the project team concentrated on
mandatory energy conservation measures.** Specifically, it considered
only measures that could generate significant energy savings by 1980 and
would be cost effective for New Jersey homeowners, building owners, and
industries. That is, the measures selected had to apply to space heating
systems, boilers, and other residential/commercial and industrial appli-
cations in which large amounts of energy were used and where savings could
be achieved without major capital investments. Conversely, the 1980 dead-
iine eliminated measures related to land use/transportation patterns and
industrial processes, which waste considerable amounts of energy but re-
quire substantial capital and time to achieve energy savings. If the
deadline for achieving energy savings had been 2000 instead of 1980, such
measures would have played a much more prominent role in the plan than
they do

The 1980 deadline also restricted selection to measures that address
existing building and vehicle stccks. For instance,'the/plan includes a
measure that requires cap (roof) insulation and day/night thermostats in
existing residences. In addition, the need to achieve the 5-percent
energy savings target by 1980 meant that the measures selected had to be
popular enough to attract widespread public and private support to ersure
early implementation - i.e., by the end of 1977. For example, since i*
is harder to gain agreement on and political support of measures that,

* Water conservation code, weatherization program, and tank fuel evapor-
ation limits. 1In addition, one of the six required measures, right turn
~on red, has racently been implemented in New Jersey.

“** However, recognizing the importance of voluntary efforts, the prci.c.
team has proposed as part of its plan, a New Jersey Energy Conservac.o
Center to provide technical. assistance and information tc homeowners anc
industry requesting such support.
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‘require retrofit of existing homes or buildings than on measures that
address only new homes or buildings, the plan contains a utility financing
. measure to ease the financial burden of retrofit measures on New Jersey's
homeowners and building owners.

Using these general selection criteria, the project team selected 22
energy conservation measures for inclusion in this plan. Broken out by

.end-user sector, these measures are:

e Residential and Commercial

1. Certification of thermal eff1c1ency in existing hou51ng
2. Annual furnace inspection
3. Individual metering in residences
"4, - Thermal efficiency standards for new and renovated
o buildings
5. 'Lighting efficiency standards for public bulldlngs
6. Seven-day, day/night thermostats in public buildings
7. Replacement of gas pilot. lights:
8. Water conservation code
9. Weatherization program

= ® Industrial
'10. Improving boiler efficiency
11. Waste oil recycling

-12. Tank fuel evaporation limits

° Transportation

13. Right turn on red

14. Enforcement of 55-mph speed llmlt

15. Expanded inspection procedure for auto emissions
16. Promotion of car pools and van pools

17. Promotion of public transit-

18. Bus replacement program . .

19. Use of drag-reduction devices on trucks

e ~ Utilities

20. Current and proposed conservation measures by utilities
21. Financing of conservation investments by utilities

° General
22. Energy-efficient procurement practices.

In the process of selecting these measures, the project team met with
representatives of almost all of the state agencies that must implement



and administer them, as well as with many of New Jersey's major employers
and the utilities to gain their inputs to the plan. Indeed, the final
form of many measures was shaped by comments made at these meetings. As
a result, all of the measures selected are supported by the administering
state agencies, and no measure was included that will not be financially

attractive or at least acceptable to the private interests that must bear

the costs of 1mplement1ng them.

Beyond the immediate end of obtaining federal implementation funds,
the plan is intended to act as a catalyst for discussion of other energy
conservation measures that can contribute to conservation in 1980 and
beyond. :

N N e L]
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CALCULATING ENERGY SAVINGS ESTIMATES

All 22 energy conservation measures included in the plan save energy
by reducing energy consumption of consuming units such as homes, commercial
buildings, and private cars. To determine how much energy will be saved
by each measure in 1980, the number of units affected by the measure in
1980 was multiplied by the annual energy savings the measure would produce
in each unit. The resulting energy savings estimate covered all fuels
and included the waste heat associated with electric generation. When
the same consuming unit was affected by more than one measure, each meas-
ure tended to reduce the consumption of the unit as well as the amount of
the energy savings that could be attributed to the other measure involved.
As a result, the actual total savings are less than the sum of the
savings estimates made for the individual measures. :

The remainder of the appendix explains the approach taken in cal-
culating the number of units affected by the measures, estimating the
savings per consuming unit, and removing the overlap between measures
affecting the same consuming unit.

CALCULATING NUMBER OF UNITS AFFECTED

The number of units affected by each of the measures in 1980 depends
on the number of existing units and the number that will be added to and
subtracted from this stock by 1980.* It also depends on how fast the
measure will penetrate the existing units and those that will ke built
between the assumed date of implementation and the end of 1980. This in
turn depends on whether the measure affects the existing stock of units,
-only new additions to stock, or both. Penetration also depends on the
difficulty of the alterations called for by the measure, and on whether
financial incentives are offered.

When the number of units affected changed during 1980, the number
affected by the end of 1979 had to be estimated (the units affected

N .
Estimates. of 1980 units were based on extensive research conducted in

the state and on conversations with knowledgeable private and government
sources. ‘The data sources used are cited in the measure descriptions in
Appendixes C through G, If state-specific data sources could not be used,
national sources were employed. The major national source of data was
the Handbook for State Energy Conservation Plans (Volume 2 of the source-
book), prepared by FEA.




’

before 1980 will generate savings during all of 1980) and added to a
separate estimate of the number of units that will be affected ir 1980
and generate savings in that year (units affected in 1980 will, on the
average, dgenerate savings for only half of the year). To simplify the
calculations, only units affected by July 1, 1980 were included in the
calculations, and these units were assumed to generate savings for the
full calendar year.
[} .

Finally, the procedure for calculating the number of units affected
by the utility financing measure varied slightly from that used for the
otherrmeasﬁres because the measure itself does not directly affect con-
suming units; rather, it generates savings because it encourages
building owners to comply with other, mandatory energy conservation
measures sooner than they would without such as incentive. This in-
creases the percentage of consuming units affected before 1980, thereby
increasing the savings associated with these measures. .

CALCULATING PER-UNIT ENERGY SAVINGS

The second major component of the energy savings calculation is the
estimate of energy saved per affected unit. By their nature, these numbers
are more independent of state conditions, thereby allowing the use of
various state and national data sources. In some cases, the per-unit
savings are expressed directly as a number of Btu per year. More often,
the savings are expressed as a percentage of the unit's present annual or
seasonal usage. In these cases, it was necessary to develop data on con-
sumption by unit, and multiply them by the percentage savings to arrive
at per-unit savings. In many instances, consumption data were taken from
the FEA handbook or other national sources.

REMOVING OVERLAP BETWEEN ENERGY SAVINGS ESTIMATES

An energy savings estimate was developed for each measure. Where
more than one measure affected the same consuming unit, some double count-
ing of energy savings occurred and the total savings generated by the plan
were exaggerated. For instahce, if each of two measures lowers space
heating energy use in a house by 20 percent, the total savings from both
measures is not 40 percent but 36 percent. Thus, each measure, individually,
would generate more savings if the other were not implemented. )

The potentially misleading results of this double counting of energy
savings (i.e., inflated energy savings figures) were minimized as much as
possible. For instance, where a range of values could be chosen for number
of units affected in 1980, for example, the more conservative choice was
usually made. Moreover, within a measure, such as the certification of
thermal efficiency in existing residences, double counting was considered
explicitly in calculating the savings.



. Even with these precautions, some double counting did occur, espe-
‘cially in the residential/commercial and transportation sectors where
interaction of the measures is the greatest. Although it is impossible

to estimate exactly thne magnitude of this double counting, perhaps as
much as 20 percent of the gross 139 trillion Btu estimated for the 22
measures may be overlap. Thus, implementation of these measures will
probably save only 110 trillion Btu instead of 139 trillion Btu (6 percent

" - of 1980 projected consumption).

_ No attempt was made to reduce the savings estimate developed for
each measure to.account for this double counting; it cannot be done

consistently, and it was not necessary for the plan. The original savings

estimates are sufficient to calculate what percentage of total savings
each measure will achieve. . :
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CERTIFICATION OF THERMAL EFFICIENCY
' IN EXISTING HOUSING

PROGRAM MEASURE

In 1972, the residential sector used more than 25 vercent of all the
energy consumed in New Jersey. Of this, residential space heating accounted
for 60 percent and alr conditioning accounted for 2 percent (a figure that
is rapidly grow1ng) : : : -

ThlS measure w1ll require that thermal-efficiency equipment be installed

by specified dates in residential buildings (excluding mobile homes) that
were built or renovated before 1978 and that remain in the housing stock’
. at the end of 1980.** Single-family, low-density, and low-rise dwellings -

must install two types of weatherization equipment, if that equipment is not
" already in place: (1) an automatic day/night thermometer in each unit (or
units), and (2) sufficient "cap" or. attic insulation to meet minimum Federal
Housing Authority standards for New Jersey, or such maximum levels as are
possible for individual dwellings. -

Weéatherization equipment that will be required for high-rise residential
units will include automatic day-night thermostats. Since the design :char- -
acteristics of high-rise dwellings are such that cap insulation improvement.
is often impossible or does not offer significant savings to all units,
other .equipment, such as HVAC (heating, ventilating, and air conditioning) -
controls, will be emphasized.

Legislation will establish mandatory deadlinés for compliance for each
housing type. Multi-family dwellings of three or more units will be required- -
to have the equipment in place by the first 5-year health and safety inspec-
tion subsequent to January 1, 1978. Single-family dwellings, both attached
and unattached units, and two-family homes must comply at the first time of
sale subsequent to January 1, 1978. Inspection by an authorized energy-
efficiency expert or . a statement certifying compliance will be cOmpulsory.

Total energy savings from thlS measure are prOJected at 18.1 trllllon
Btu in 1980, or $45.3 million.

* Source: New Jersey Task Force on Energy, Energy A Report to the
Governor’ of New Jersey, May 1974. ' :

r** All units const;ucted or renovated between 1978 and 1980 will be requlred
to meet the energy-efficiency standards outllned by the ASHRAE 90-75 standard
- which New Jersey has adopted in ‘the new State Uniform Building Code. Thls.
standard is required by the measure erntitled "Thermal Eff1c1ency Standards
for New and Renovated Bulldlngs (see P. C-30)

:
\
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' 'IMPLEMENTATION APPROACH =

Detailed Provisions

K

This program w111 require that all residential bulldlngs be retrofltted

. with specified thermal-efficiency equipment. To assist owners, a copy of the

" new legal requirements and deadlines, as well as informational materials,

" will be sent to all residential building owners no later than September 30,
1977. The material will include information on insulation, fuel savings,
measuring heat gains/losses, and other pertinent topics. A list of orga-
‘nizations that can assist owners-on specific questions or requests will also
‘be provided. This list will include the names, addresses, and phone numbers

"+ of contacts at local city halls, chambers of commerce, and engineering firms.

o Under current New Jersey regulations, dwellings of three or more units
" -undergo a systematic inspection every 5 years by local building inspectors.
' ‘'The code requirements will be amended to include thermal-efficiency stan-
dards on the list of regulations to be checked at the time of inspection.

All one- and two-family residential units will be required to pass an
" energy-efficiency examination at the time of sale, subsequent to January 1,
'1978. A certificate of compliance with the standards must be delivered to
. the buyer at the time of closing on the property. It will be the duty of
the seller to find an authorized inspector to perform the examination. A
copy of the certificate of compliance must be forwarded by the seller's
lawyer to the State Energy Office (SEO) and attached to the c1051ng papers
L filed at the reglstry of deeds. :

A System of appeals will be established to enable homeowners to file
- complaints concerning compliarice deadlines, weatherization difficulties,
~and other problems. ‘

Implementlng and Admlnlsterlng
Organizatlons

The New Jersey State Energy Office will establish the guidelines for
this measure, including spec1f1c standards for installing equlpment in each

‘ " housing type.

The Department of Community Affairs (DCA), in consultation with SEO,

': will develop and publish the educational materials to be sent to homeowners,

as well as draw up the lists of local organizations that will assist home-
owners with specific questions.

DCA will send information pamphlets explaining the program to all home-
owners in the fall of 1977. The electric utilities w1ll distribute the
‘pamphlets with their electric bills. Envelopes of bills containing the
pamphlets will be appropriately labelled to ensure homeowner awareness of
the material enclosed. DCA will also mail informational materials concerning

\



mandatory éompliance to all real estate firms and agencies in the state,
and, to ensure easy access for homeowners, will send certificate of com-
pliance forms to real estate flrmstjmun1c1pal town halls, reglstrles of
deeds, and local attorneys. : R : . :

DCA Bureau of Housing Inspection will continue to regulate the
inspection of multi-family units by local building inspectors. ~DCA -
inspectors will periodically accompany local inspectors during routine
residential examinations on a spot-check ba51s./ State inspectors will
also conduct energy—eff1c1ency analyses on. residences where: homeowners
flle complalnts concernlng the requlred standards.

In addition, DCA will establlsh procedures to be carried out on the
local level for the inspection of single~family and two-family homes at.
the time of sale. This will involve developing a training program for:
state and local housing inspectors to teach them the new thermal-efficiehpy
inspection techniques. = To expand the list of quallfled experts who can
inspect homes at the time of sale, the training sessions will also be open
to local contractors, private engineering firms, and community officials.
DCA will prepare and administer an examination to all participants in the’
training programs and draw up a list, to be includéd with the information
package, of the names and addresses of qualifigd‘inspectors; -

Finally, DCA will review and rule on all requests for exemption from
the reqgulations concerning multi-family units. Officials from municipal
and county boards of construction will handle appeals and complalnts from
owners of single-~ and. two-family homes.- C

Legal Mechanisms
Enabling legislation must be passed granting SEO the power to require
" that thermal-efficiency standards be met in existing residential dwelling
units.

DCA ' Bureau of Housing Inspection currently has jurisdiction over multi-
family dwelling units and hotels. DCA inspects multi-family units every 5
years for compliance with health, safety, and maintenance codes. The new
legislation will add an energy—eff101ency code to this general welfare
standard. . ’

Currently, there is no mandatory state health or safety inspection at
the time of residential sale. Legislation will be needed to establish com-
pliance with thermal-efficiency standards as a condition of sale for one-
and two-family dwellings. Under the Uniform Building Code, local boards of
construction, are already empowered to review and rule on citizen appeals,
and this power can be expanded to include appeals on the thermal-efflclency
standards. : : . ‘



Implementation Plan and Schedule

. The requirements for certification of thermal-efficiency standards in
. existing residences will become effective on January 1, '1978. To ensure
~ homeowner understanding of the standards, all educational materials will
.. be disseminated by September 30, 1977. Training programs for inspectors
“'will commence immediately after this. - (See Exhibit C-1 for the implementa-
tion plan and schedule.) -

Monitoring System .

For multi-family units, no monitoring system is necessary, unless DCA
" reports a significant percentage of violations in its regular inspections.
" In the absence of this, SEO will. assume that 20 percent of the units in

multl-family ‘buildings will comply each year after the measure is 1mp1e-
.-mented.

For single-family: and two-famlly houses, SEO will monitor savings from
the measure based on the certificates of compliance received from the sale
‘of homes. The certificate will specify the date of sale and the date. that
" thermal-efficiency equipment was installed. Actual energy savings are .

- calculated by multiplying the average annual energy savings per unit times
~ the number of certificates that specify installation after January 1978.

Related Measures

Other proposed conservation measures in the New Jersey plan will con-
tribute to the decline of energy consumption, in the residential sector.
- - Measures that require annual inspection and maintenance for boilers and
,heatlng systems, for instance, will greatly contrlbute to thermal efficiency
,1n many re51dent1al bulldlngs. R : :

' EXPECTED ENERGY SAVINGS

Methodology

Sav1ngs that ‘can be attrlbuted to the. thermal-eff1c1ency measure, are
" a function of:

)
2

° The number of residential dwelling units in New Jersey in 1980
' covered by the measure : ‘

°® The annual residential unit demand for heatlng and coollng expected

in 1980
) The anticipated energy sav1ngs as a result of weatherlzatlon
equlpment

o The percentage of housing that w1ll be retrofltted by 1980 under
this measure. N :
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Certification of Thermal Efficiency in Existing Housing
Implementation Schedule

Task _ - Calendar Months ,
1 May 1977 1 Jan 1978 1Jan 1979 1Jan 1980 1 Jan 1981

Estabiish efficiency s‘andérds and
guidelines for each housing type
(SEQ)

Ainend Buiiding Code for multi-unit -
buildings (DCA) .

Establish systern of appeais (DCA) -a

Research, write, and supervise publi-
cation of promotional and instruc-
tional materials (SEQ/DCA)

Disseminate materials to all residen-
tial homeowners (DCA)

Send instructional fliers to real
estate industry

Develop training program for
inspectors and a new licensing exam

Commence inspector training sessions -;

and testing periods

Certify thermal efficiency at time of
sale or 5-year inspection (inspectors)

Munitor compliance and certification
impacts (SEO)
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a The calculations and assumptlons used to determine these flgures are
~'dlscussed below. : : .

The number of residential dwelling units in 1980. The residential
.-stock for each housing type in 1980 was calculated by taking the number
‘of 1970 units and adding the number of additions for 1971 through 1977,
‘theh subtracting removals for 1971 through June 30, 1980, and renovations
" for 1978 through June 30, 1980 (see Table 1).

TABLE 1: CALCULATION OF RESIDENTIAL DWELLING UNITS IN 1980

Housing Type 1970 Units + Additioné' - Removals* - Renovations* = 1980 Total
Single-family 1,152,670 226,800 55,081 7,248 1,317,141
Low-density** 674,606 120,687 " 163,790 21,553 609,950
Low-rise** 206,294 78,820 18,772 2,470 263,922

High-tlse" 331,227 55,650 . 66,016 8,688 : 312,173

]

* A1l pro]ectians of change (additions, removals, renovations) in the New Jersey housing

stock were based on data for the Northeast region of the Unlted States. These were
multiplied by a population share factor of 14.82 percent to obta;n estimates for
New Jersey. :

** Low-density is defined as single-family attached units and 2-4 unit dwelllngs;
low-rise is defined as 5 or more units, 3 or less stories; high-rise is defined as
5 or more units,vmore than 3 stories.

Séurces: uU.S. Federal Energy Administration, State Energy Conservation Proqram
’ Sourcebook, Vol. 2, Tables IVA, IVB, p. 44, 1976..

J.S. Federal Energy Administration, Project 'Independence Blueprint, .
\ . "Residential and Commercial Enerqy Use Patterns, 1970-1990," November 1974,
Table 2.6, p. S6.

It wasfassuﬁéd that all new and renovated units after yeér-end 1977
will be required to meet the ASHRAE 90-75 thermal-efficiency standards for
new construction. ' Since these savings are included under the savings for

thermal-eff1c1ency standards for new and renovated buildings, they were
~omitted here.

Mid-year 1980 was selected as a cut-off point for the calculations to
account for the fact that units retrofitted in 1980 generate savings on the
average for only half the year. Retrofits that occur in 1978 or 1979 will
generate a full year of savings in 1980.



To derive the percentage of total units affected by the measure (see.
Table 2), it was assumed that between January 1, 1978, and July 1, 1980,
50 percent of multi-family dwellings (three or more units) will be subject
to the 5-year health and safety inspection. Included in-this category are
low-rise dwellings (five or more units, three or less stories) and high-rise’
dwellings (five or more units, more than three stories). 1In addition, it was
" assumed that 40 percent of low-density housing (single-family attached units
and 2-4 unit dwellings), will have three or more units, and thus will be
subject to the inspection. :

Single-family dwellings will be subject to certification at the time
of sale. According to a recent study of national population trends,t 30
percent of the U.S. population moves during.a 3-year period. This agrees
closely with U.S. census data from 1970-1973 showing 36 percent of the
U.S. population moved over a 3-year period. It was, therefore, assumed
that the 30 percent/3-year rate was representative.

' Between January 1, 1978, and June 30, 1980, 83.3 percent of the normal
‘3-year turnover will occur 2-1/2»xéérs. Therefore, 25 percent (.30 x .83)
3 years . ' )
of single~family unattached and attached units will be turned over to new .
owners. :

In addition, it was assumed that of the low-density category, one-third-
of the multi-unit dwellings, or 120,770 units, are two-family houses, and
that the turnover rate of these units is equal to that for single-family
homes. Therefore, 25 percent will be sold between 1978 and July 1, 1980.

TABLE 2: NUMBER OF UNITS SUBJECT TO THERMAL~EFFICIENCY MEASURE

- . Total Number of.. Percent of Units , Number of Units
-Housing Type - of Units 1980* ° - Subject to Measure Subject to Measure
Single-family: : . ' "

. unattached 1,317,141, 25 - 329,285
r;ow-_density
- Sinqlve-family: L .
attached © 243,980 . 25 ‘ ' 60,995
2 Units v 120,770 .28 30,193
3-4 Units - 245, 200 50 . 122,600
- Low-rise .. 283,022 . ' so Y 131,961 .
© High-rise C 312173 50 ‘ 156,087

' * See Table 1, p. Cc-6.

+ Illinois Department of Business and Economic Development, Illinois Conserva-
tion Feasibility Report (FEA/PL--94-163), May l976, p. 198. :
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Annual residential unit demand. Space heating and cooling demands

'f  for each type of dwelling unit in 1980 (see Table 3) were based on regional.
;*,demand calculations adjusted by FEA correction factors for weather differ-
ences. In the case of New- -Jersey, the heating correctlon factor 1s 0 93

" -and the cooling correction factor is 2.38.

TABLE 3: UNIT DEMAND F‘O}'{HEATING AND COOLING IN 1980

Annual Annual

i Space Heating .Cooling Total
Number of Requirement. Requirement °  Annual
- Units Subject per Unit per Unit Demand . Percent
_ Housing Type to Measure* - (10® Btu) - (10% Btu) ) (1012 Btu) of Total
Single-family: . . . :
unattached 329,285 206.4 . 6.6 70.2 54
- ILow-density
Single-family: . .
attached 60,995 . 144.6 5.3 _ . 9.1 7
2 Units 30,193 144.6 5.3 ' 4.5 3
3-4 Units- 122,600 ©144.6 5.3 ' 18.3. 14
Low-rise 131,961 94.9 : ‘4.7 : 13.1 10
‘High-rise 156,087 '87.6 ' 4.5 14.4 - - 11

* Seeé Table 2, p. C-7.

Anticipated energy savings as a result of weatherization equipment.

- Studies of residential heat loss/gain and thermal-efficiency equipment show

'~ that the potential for savings varies widely depending on the type of construc-
-tion material, size and design of building, number of stories, and heating
system. Therefore, lacking a state survey of building characteristics and
"heat loss/gain experiments using various types of materials, it 1< difficult
to estimate potentlal savings.

However, using assumptions based on the research that has been done,

" fan estimate of savings is possible (see Table 4). For single-family units,

‘the effects of "cap" or attic insulation have been well documented in several
~studies. Energy savings calculated in FEA's Project Independence Blueprint
“("Residential and Commercial Energy Use Patterns, 1970-1990," p. 12) show
.11.4 percent in a New England region, one-story home. A National Petroleum
Council document (Energy Conservation in the U.S.: Short-Term Potential

© 1974-78, March 1974, p. 46) estimates a savings of 18-24 percent, depending .

" c-8



N

‘on total heat loss assumptions. The Federal Pewer‘Commission, Office of -

Energy Systems (Measures for Reducing Energy Consumption for Homeowners‘

and Renters, March 1975), calculates a savings of 10-36 percent for space

heating. Out of these estlmates, a 15 percent energy sav1ngs is consid— :
ered the most reasonable. ‘

\

SAVINGS FROM WEATHERIZATION EQUIPMENT .

TABLE 4:

Net Percent of

Percent of Percent of New Percent of Savings Factored

BN Energy Saved Housing Stock Savings Possible for Overlap
Housing Type : : ‘with Opportunity . . o ) .
and Equipment - -Heating/Cooling . . for Savings ' Heating/Cooling Heating/Cooling
Single-family:
' cAP insulation 15.00 5.00 44 ) 6.6 2.2
D/N thermostat* - " 10.00  N/A . 100 ' 10.0 N/A
Total . ' R P 16,0 2.2
Low-density:
CAP insulation 7.50 2.50 60 L 4.5 1.5
D/N thermostat* =~ °~  10.00 N/A © 100 C 10.0 N/A
Total . - ' ’ . ‘ 141 1.5
Low-rise: .
CAP insulation - 3.75 1.25 50 1.9 ' 0.6 .
D/N- thermostat* . ©10.00 - N/A 100 . 10.0. N/A - T
Total : - 11,7 0.6
High-rise:
CAP' insulation” N/A N/A - N/ - N/A N/A
D/N thermostat* 10.00 N/A 100 ' 10.0 N/A . )
- Total ‘ ' 10.0  N/A

* D/N thermostat (8°4).

The Federal Power Commission source sets out a maximum cooling sav-
ings of 10 percent for a single-family dwelling, depending on climate, etc.
‘A conser%atlve 5 percent savings was selected for this analysis. ;

For low-density and low- and high-rise buildings, certain design char-
acteristics reduce heat loss through the roof. Thus, the potential for
‘savings will be lower than that in single-family homes. It is estimated

QECNLIDA,E DI ANKNIAS, ACCAFCIATES 1M,



'!-,that low-density units receive 50 percent of the benefit of the single-

_ famlly home on average, and low-rise (i.e., garden apartment units) recelve
25 percent. Further, it is assumed that cap insulation. improvement does
not apply to high-rise units. No estimate of potential savings from HVAC

. controls or other insulation installation in hlgh-rlse units has been ln—

© cluded in this calculation.

With respect to the day-night thermostat, the estimate for single-
. family unattached homes has also been documented,* and the possible effects
" on other housing types were assumed to be the same. Since the majority of
units do not have central air conditioning, it is further assumed that the

‘- setback effect will have an impact only during the heating season.

Percentage of housing with opportunity for this savings. Not all units
‘subject to the measure will be affected by it, since some already have in-

' sulation and other thermal-efficiency equipment. Precise data on the per-

_cent of housing that will be affected is not available due to lack of
research on the amount of energy-efficiency equipment that now exists in the
- the housing stock. However, given certain assumptions, it is possible to
estimate the percent of each type of housing stock that has the opportunity
for savings (see Table 4).

Research on attics in unattached single-family units shows 44 percent
are available for insulation.** Based on the fact that low-rise and low-
density units axe often rented, rather than owner-occupied, it is assumed
that a greater percent of these units are not insulated and that 60 percent
‘are available for insulation under this measure. A portion of the low-rise

. units have less accessible attics and, therefore, the available stock has

been factored down 50 percent.

It is assumed that none of the exiséing housing stock is equipped
“with day-night thermostats; thus, 100 percent can beneflt from retrofit
of this equipment.

* - Technology and Economics, Inc., Cost-Effective Methods to Effect Heating
and Cooling Energy Requirements of Existing Single-Family Residences,
February 1975, p. 75.°

** National Home Builders Association study shows 77 percent of owner-
- occupied N.E. homes having accessible attics; of these, 26 percent had
little or no insulation and 34 percent had 2" to 3" of attic insulation.
This suggests that 44 percent need insulation and have accessible attics.



The energy savings from cap insulation and the day-night thermostat
will overlap in a given unit. Thus, a heat transfer equation was used .
to calculate net savings (Table 4 final column). The calculations were
as follows: - :

Where WS' = Winter Saviﬁgs
SS = Summer Savings
Al = Attic Insulatioh‘Savingé
™ =',Thefmbstat béc:easelsavings \
TI = Thermostat Increase savings
WS = TD% + AI(L - TD)%

ss TIS + AI(l - TI)%.*

Calculation of Energy ‘Savings

Total savinqs (see_Tablé 5) were calculated as fqllows:'
Number of units in housing stock subject to measure
times energy demand per unit, times energy savings (%)
from thermal equipment, times potential coverage (%). .

. Total projected energy savings for 1980 are 18.1 trillion Btu.

TABLE 5: SAVINGS FROM THERMAL-EFFICIENCY MEASURE

© - Total. Percent ' Total Percent - -
Number of Heating Jof . | Cooling of _ Total . Percent
o Units Subject Demand ' Heating Demand ' Cooling Savings ‘of Total
Housing Type: '\ to Measure (2012 Btu) savings - (1012 Btu) savings - (1012 Btu)' Savings
. : T ;
Single-family:" ‘ - .. : : .o . .
unattached 329,285 68.0 . 16.0 2.2 22 10.9 . . 60
Low-density:
Single—family: . , . ‘
attached 60,995 8.8 14.1 0.3 1.5 1.2 7
2_Units - . 30,193 4.3 14.1 . 0.2 .. 1.5 . 0.6 - 3
3-4 Units 122,600 o117 14.1 0.6 1.5 2.5 14
Low-rise 131,961 12.5 1.7 “0.6 0.6 1.5 8
High-rise 156,087 13.7 10.0 0.7 . w/A 1.4 - .8
Total _ . ) 18.1 100

\

1,

* U.S. Federal Energy Administration, State Energy Conservation Program:
Methodologies for Estimated Energy Sav1ngs, prepared by Stanford Research
Institute, 1976.
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COSTS OF THE MEASURE

Costs to Implementing and
Administering Organizations

Personnel requirements to implement .this measure will be heaviest
‘during the last half of 1977. During this period, SEO will have two men
" working full-time for 1.5 months on developing the standards and guidelines,
‘and one man working half-time for 5 months as a liaison with the public
" and DCA on the program. DCA will need three men working full-time on the
educational packages, training program materials, and lists of local and
municipal assistance for homeowners. DCA staff will also prepare informa-
‘tion packets for county registries of deed and local real estate agencies
concerning mandatory inspection for energy efficiency equipment that will
apply to all one- and two~family dwellings at the time of sale.

During 1977, DCA will also provide three full-time instructors to
"administer training programs to municipal building inspectors on the new
thermal-efficiency inspection techniques. DCA may be able to integrate
training programs for this measure with others for local building inspectors

" . that will be required by the new thermal and lighting standards for new and

renovated buildings. For example, sessions concerning new lighting standards
‘could incorporate information on weatherization equipment and thereby reduce
-the costs listed here for training personnel.

_ All personnel requirements drop substantially in 1978, 1979, and 1980.
DCA training programs will be offered approximately once a week for the

. first half of 1978 only. Total personnel costs will be $91,250 (see
_Exhibit C-2 for manpower requirements and costs). ' .

Equipment costs incurred during 1977 will be expenditures connected
‘with the development of brochures, educational materials, teaching manuals
‘and examinations, and notices to the real estate industry and other organi-
zations. These are largely one-time costs involving printing and publica-
tion fees. During 1978 through 1980, these costs will be limited to
revision and reprinting charges.

Public utility companies will mail the initial instructional materials
to homeowners in the fall of 1977. -

Total implementing and administering costs for 1977 will be $314,357.
In the 3 years following, the cost will be slightly over $30,000 annually
(see Exhibit C-3).

. Costs to the Private Sector

The costs to the private sector will be $246.5 million through 1980

" (see Exhibit C-4). It is assumed that no additional financial incentives
would be involved that would encourage homeowners to install weatherization
equipment earlier than they would to pass the required "time of sale" or
standard welfare inspections. Therefore, it is assumed that equal expendi-
‘tures are made in each of the 3 years. The cost for the period is $82.2 .

" million annually.
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Certification of Thermal Efficiency in Existing Housing

Personnel Costs to Implementing and Administering Organizations

Staff Requirements

Task Year Man-years Organization Salary {$)  Annual Cost ($)
Develop standards and guidelines; 1977 3 staff 0.450 SEO 16,000 6,875
assist with educational information ' :
development; monitor program . .
Develop instructional materials 1977 " 3 staff 1.500 DCA "~ 15,000 22,500
for homeowners and training , "
materials for inspectors; inform .
real estate agencies and registries
of deeds of requirements ) .
Administer training programs; 1977 3 instructors 0.250 DCA 15,000 3,750
give exams; issue licenses ) : "
Monitor compliance and 1978-1980 1 staff 0.250 SEO 15,000 . 3,750
certification impacts o
Administer certification program 1978-1980 1 staff - 1.000 DCA 15,000 15,000
Administer training programs; 1978 1 instructor 0.125 DCA >15,000 1,875
give exams; issue licenses : ' )
Annual cost’ 1977 33,125
1978 20,625
1979 © 18,750
1980 18,750
Total cost . 91,250

¢—0 Malyx3



Certification of Thermal Efficiehcy in Existing Housing
Total Costs to Impiementing and Administering Organizations

Costs by Calendar Year

Type of Costs . 1977 1978 1979 1980 - Total

Personnel . 33,125 20,625 18,750 18,750 . 91,250
Fringe benefits | 6,956 4,331 3938 3,938 19,163
(.21 x personnel)

Travel* . 182 110- I 292
Equipment** 262,500 1,000 1,000 1,000. 265,500
Supplies . '

Contractual

Construction

Other

Subtotal ‘ 302,763 26,066 23,688 23,688 376,205
Indirect charges 11,594 7,219 6.563 6,563 31,939
(.35 x personnel) ¢

Total 314,357 33,285 30,251 30,251 408,144

* Assumes mileage for travel by DCA instructors will average 20 miles per day at $0.14
per mile. : . . :
* *Includes educational materials, training proaram packages, and examinations.
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Certification of Thermal Efficienéy in Existing Housing
Summary of Costs to Private Sector

($ miillions)

Type of Cost 1977 1978 - 1979 1980 .  Total

Inspectors at time of sale™ - = 1.62 1.62 1.62 - 4.86

Day/night thermostat** - 3667 3667 3667  110.01
. Cap insulationt . — . 4388 4383 4388 131.64

Total. - 82.17 8217 8217 246.51

* Assumes a cost of approximately $10 per visit at each 1-2 family home at time of sale
and includes cost of certification statement.

** Assumes cost of $110 per unit, including labor, in 1979$.

St Assumes_ cost of $325 per unit, including labor, in 1979%.
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If the New Jersey SEO institutes a program of tax incentives, low-
interest loans, or other financial mechanisms to. assist homeowners in
‘retrofitting efforts, the timing of compliance would be advanced and
the flow of expenditures altered. o

ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS

Environmental benefits will result from implementation of the
residential "retrofit" measure since increasing thermal efficiency in
homes will decrease overall fuel consumption. As the amount of fuel oil
that is burned for home heating is decreased, so will levels of air-
polluting emissions. Also,.conservation of natural gas by the residen-
tial sector will help to alleviate the need for new gas supplies.

Potential negative environmental impacts from this measure include
discomfort and possible health problems, particularly among the very young
and the very elderly, caused by nighttime temperature reductions to the 60°F
level. Also, extreme care must be taken by the do-it-yourself home insulator
so that asbestos and fiberglass particles associated with certain types of
attic insulation are not inhaled or used in such manner as to cause skin
irritations or abrasions.

Positive socioeconomic benefits will result from increased awareness
of the impact of energy conservation planning as homeowners experience
savings in their home heating and cooling bills. Individuals may be
encouraged to undertake additional weatherization steps in their residences,
encourage participation in conservation measures in their commercial,
community, and industrial enterprises, and undertake steps to conserve
. fuel in other areas, for example, recycling used oil from automobiles.

Local socioeconomic benefits could include employment opportunities
associated with the manufacture and installation of insulation and thermostats.

i
\,

)
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" ANNUAL FURNACE INSPECTION

'PROGRAM MEASURE

' This measure w1ll requlre the annual inspection and adjustment of all
oil- fired heating systems in homes, commerc1a1 bulldlngs, -and schools to:
meet state efficiency standards. ) .

Energy savings in 1980 are estimated to be 15.4 trillionaBtu,[or $38.5 millic

'IMPLEMENTATION APPROACH

Detailed Provisidns

‘The measure w1ll require the annual 1nspect10n and certiflcatlon of all
011 flred resident1al and commercial furnaces and boilers. . The inspections,
adjustments, and certlficatlon w1ll generally be carried out by oil .dis-
. tributers and retailers as part of their service contracts with building
owners, although other technicians may also 'offer the service. . Building
owners will be responsible for seeing that certification is carried out.
After a certain date, oil dealers w111 be required to stop fuel deliverles
for uncertifled equipment. . : -

, ' The New Jersey State Energy Office (SEO) will promulgate regulations
‘specifying minimum equipment efficiencies for heating systems. The regula-
tions will require a minimum combustion-side efficiency of 72 percent. Above
this, rather than specific targets, a. range of efflclenc1es will be estab- -
lished for each type of burner. This is to prevent situations where fixed
targets might provide the incentive for technlclans to adjust burners for
maximum short-run efficiency at the expense of long-run performance over

the heatlng season. : '

The regulations will specify the adjustments that should be made to
boilers and furnaces to reach these efficiencies. The adjustments will be,
determined by the type of burner and by the results of measurements taken
by the technician of stack.temperature, CO,, smoke, and draft. The regula-
tions will specify that no adjustment is to increase the smoke output of
the unit. The regulations will also specify the conditions under which the
unit is to be tested (i.e., steady state), and the manner in which measuring
instruments are to be applied to the unit. ) :

If a boiler or furnace cannot be tuned up to the range of efficiencies,
modifications and replacements will be required to improve the performance
of the unit. These will be specified for each type of furnace.

When the tune-up is completed and the furnace or boiler is in compll—
ance with the regulations, the technican will affix a certificate to the
unit specifying his company, his name, the date, and the unit eff1c1enc1es
before and after tune up.

c-17
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4 | To enforce the regulationé, state inspectors will spot-check heating
' systems in commercial buildings, homes, and schools early in the heating

" season to ascertain the accuracy of efficiency measurements entered on

‘the certificates and to,assess whether the units were actually adjusted

‘ -utO the most practical efficiencies. The state will have the right to
“ require additional adjustments by technicians (at no cost to owners)

wherever efficiencies are found to be unsatisfactory.

J . s
As part of this program, SEO will investigate the possibility of

" attaching a low-cost bimetallic temperature sensor to the furnace following

. tune-up. This sensor would indicate when the stack temperature reaches a
level sufficiently above the level when tuned-up, thus alertlng the building

" owner to.a loss in efficiency.*

SEO will conduct a training program for furnace technicians to teach
them how to perform the measurements and tune-up adjustments required by
. the regulations. The program will consist of a number of workshops spon-
" .sored jointly by the SEO and the New Jersey Fuel Merchants Association.
The workshops will be held periodically from late 1977 through 1978.
"Announcements ‘and ‘educational materials will also be prepared and malled
to oil’ companles to inform them of the program.

SEO w1ll make a special effort to help schools comply with this measure,
- providing technical assistance to school officials and custodians. In addi-
tion, a means will be provided, probably through federal -grants, to aid the

- poor in meeting expenses as a result of the regulations.

Natural gas heating systems are not included in the annual inspection‘
and adjustment program because the savings resultlng from annual inspection
i would not justify the costs to building owners. To capture consérvation

potential in gas heating systems, as well as additional savings in oil .
systems, SEO will also develop a supplemental retrofit program to go with
. the annual inspection and adjustment program.

The objectives of the supplemental retrofit program will be:

) _To reduce the firing rate of all heating systems to pinimum'
" acceptable rates for maintaining 68°F interior temperatures
during the winter heating season ,
e ' To eliminate or reduce stack draft losses during beriods
when the burner is not firing. ‘

~These objectives will be achieved by installing gas orifice and flue
restrictors and automatic damper controls in gas and oil furnaces. This
“will be a one-time installation, with no requirements for inspections or
adjustments in subsequent years other than those carried out under the

o ongoing annual inspection and adjustment program.

*_ The ceﬁcept of bimetallic sensors was suggested by Charles Bowser of
the Massachusetts Energy Policy Office.
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SEO will not initiate this program until it determines that:

e Commercially available gas orifice and flue restrictors and
automatic damper controls are safe, rellable, and efficient

® The gas and 011 industries aré prepared to make the necessary
installations
® - Other retrofits to reduce heating system loads, such as the

installation of cap insulation and thermostats, have been
sufflciently implemented.

Since this program would not go into effect until after 1980, it is
not included in the energy savings calculations. : .

Energy savings from retrofit installation of orifice and flue restrictors
on residential gas heating systems would be between 15 percent and 25 percent
of total consumption.* For oil-fired 5ystems, field tests of reduced firing
rates in well-maintained residential burners show savings averaglng 14 per-

cent.**

Implementing and Admlnlsterlng
Oxganlzatlons

This measure will be implemented and administered by the SEO. The
regulations and implementation approach will be worked out in cooperation
with the New Jersey Fuel Marketers Association.

Legal Mechanisms

Legislation will be necessary to: 1) require that home and commercial
building owners have their o0il heating systems inspected and adjusted once
a year; 2) prohibit oil companies from supplying oil to uncertified units;
and 3) empower SEO. to issue and enforce efficiency regulations.

Implementation Plan and Schedule

The following state actions must be taken to implement the plan?

® - Enact legislation

e Promulgate regulations
® Notify building owners and oil companies of the program

* Source: U.S. Federal Energy Administration, Conservation Investments by
Gas Utilities be Considered A Gas. Supply Option (Preliminary Analysis),
1977, p. 8. .

** National Bureau of Standards, A Study to Evaluate the'Effect of Reducing
Firing Rates on Residential 0il Burner Installations, 1977, p. iii.
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[ Train technicians
® Monitor energy savings based on unit efficiency information

° Spot-check homes and commerqial buildings.

’

The implementation schedule (see Exhibit C-5) assumes that certifica-
© tion will begin in winter 1978-1979.

Monitoring System

SEO will monitor the savings that are achieved by this measure by
analyzing data on furnace and boiler efficiencies provided by the oil
companies. The companies performing the tune-ups will be required to
-compile data on the units they certify, including:

e Combustion efficiencies before and after tune-up
e  Annual amount of fuel consumed |
) Equipment replacements required.

The-data will be broken down by burner and furnace type, and perhaps
" by town or county. The oil companies will be required to report this
.information to SEO once a year.

'EXPECTED_ENERGY SAVINGS

_ " fThe energy savings from the measure depend on the percentage of oil-
-fired furnaces and boilers that would not have met the standards without
the measure. For these units, the savings will differ according to whether

”4,or-not the unit needs a new burner to meet the standard. Estimates for all

.of these percentages are based on discussions with representatives from
. heating system manufacturing and maintenance industries, and with persons
" responsible for research studies in this area.* :

Based on these discussions, it is estimated that, due to rising fuel
prices and voluntary conservation steps, 50 percent of New Jersey's oil-fired
- furnaces and boilers will achieve the efficiency standards by 1980 whether
‘the measure is implemented or not. No savings can be claimed for these units.

, For the other units, 40 percent of the total number of units will meet the
-standard through tune-ups alone (no equipment replacement). In each of these

. * Conversations with Larry Katzman of Walden Research, Robert Giammar of
Battelle Memorial Institute, Robert Hall of -the U.S. Environmental Protection

Agency, Robert Chitty of the Cleaver Brooks Company,.William Axtman of the
American Boiler Manufacturers Association, Mike Golas of the Fuel Merchants
Association of New Jersey, Stan Sherman of the New England Fuel Institute,

- and Mr. Bass of the New York City Department of Air Resources.



T12=0

NI 'SILVIDOSSY DNINNVId 3D¥NOS3Y

Annual Furnace Inspection
Implementation Schedule

Task *

.

Calendar Months : »
1 May 1977 o 1Jan 1978 1Jan 1979 1Jan 1980 1 Jan 1981
Enact legislation [ ]
Promuitjate regulations .

Notify, building owners and oil
companies

_Train technicians

Monitor enérgy savings

Conduct inspections..
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units, the tune-up will reduce energy usage by 6 percent. The remaining 10
.-percent of the units will require burner replacement to meet the standards.
. Where a burner must be replaced, the unit will be 14 percent more efficient.

The energy savings are calculated by applying these percentages to
- New Jersey's predicted 1980 oil consumption for residential and commercial
space heating without the measure, which is roughly 406.5 trillion Btu.*
- The savings calculations are:

[(.40) (.06) +(.10)(.14)] 406.5 x 10!2 Btu
15.4 x 1012 Btu.

Energy savings

The energy savings figure is conservatlve since the estimate of poten-
tlal savings in residential bu11d1ngs was applied to all buildings, both
residential and commercial. Commercial heating plants may offer greater
savings potential per unit. ‘ A

COSTS OF THE MEASURE

Costs to Implementing and
Administering Organizations

Personnel requirements and costs for this measure (see Exhibit C-6) will
include five SEO inspectors, assuming that 10 percent of the commercial
systems and 1 percent of the residential systems will be checked for effi-

- ciency each year, and that one inspector can check 15 residential or 10
commercial systems in a day. 1In addition, SEO will have two administrative
staff members, a special technician to assist the schools in complying with
the measure, and an attorney working .10 of a man year annually. Total
personnel costs will be $40,300 for 1977 and $88,550 annually for 1978-
1980.

Travel costs will amount to $3,010 in 1977 and $8,400 for 1978-1980
if the inspectors and the school technician each cover an average of 10,000
miles at $.14 per mile. One-time costs for combustion efficiency testing
equipment will be approximately $2,000. Total costs for the measure will
be $507,489 (see Exhibit C-7).

* Estimates of oil space heating in residences is based on 1980 residential
figures as calculated in the program measure entitled "Certification of

Thermal Efficiency in Existing Housing" (see p. C-1). The percentage of those
units heated by o0il was estimated to be 66 percent, based on data for the
Northeast region contained in U.S. Federal Energy Administration's Project

- Independence, "Residential and Commercial Energy Use Patterns 1970-1990,"
"November 1975. Figures for oil space heating in commercial -buildings are
contained in the program measure entitled "Seven-Day, Day-Night Thermostats

in Public Buildings" (see p. C-65). '




Annual Furnace Inspection
Personnel Costs to Implementing and Administering Organizations

* - Staff Requirements

HALYIDOSSY ONINNYId 3D¥N0S3Y

Task Year Man-years Organization‘ Salary ($)  Annual Cost ($)
Program management ’ 1977 2 administrative staff 1.00 SEO ' 14,500 14,500
Assist schools with 1977 = 1 technician 0.50 | SEO 15,000 7,500
compliance - :
Inspect heating systeins 1977 B inspeciors 165 . SEO 10,000 16,509
Provide legal advice 1977 | 1 attorney 0.10 - SEO 18,000 1,800
Program management 1978-1980= - 2 administrative staff 150 - SEO 14,500 21,750
Assist schools with 1978-1980 . 1 technician 1.00 . . SEO 15,000 15,000
compliance : o
Inspect heating systems 1978-1980_ “ 5inspectors 5.00 SEO 10,000 50,000
Provide legal advice 1978-1980- 1 attorney 010 -SEO 18,000 1,800
Annual cost 1977 : 40,300
1978 88,550
1979 88,550
1980 88,550
Total cost 305,950
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Annual Furnace Inspection -.

Total Costs to Implementing and Administering Organizations

Costs by Calendar Year

Type of Costs 1977 - 1978 1979 1980 Total
Personnel 40,300 88,550 © 88,550 88,550 305950
Fringe benefits 8.463 18,595 18,595 18,595 - 64,248
(.21 x personnel}

Travel 3,010 8,400 ' 8400 - 8400 28210
Equipment 2,000 ' 2,000
Supplies

Contractual

Construction

Other . _

Subtotal 53,773 115546 115545 115545 400,408
Indirect charges 14,105 30,992 30992 30992 107081
(.35 x personnel) _ ' '
Total 67,878 146,537 146,537 146,537 507,489
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A

Costs to the Private Sector.

, Commercial establishments and households w1ll incur costs as a- result
" of this program only in those instances where:a serv1ce contract for annual
cleaning and tune-up would not have been purchased without the program

The same is true for burner replacements or other major work required to
meet mlnimum standardS(”

" As stated in the enerqgy sav1ngs calculations, 40 percent of the total
'number of oil-fired heating system units. will need. tune—ups as a result of .
the- measure,‘another 10 percent will need burner replacement., "However, for
costing purposes, it is estlmated that of the units requiring tune-ups to

. meet the standards, one-fourth (or 10 percent of' the total) would have con-

-tracted for regular tune-ups, but that those tune-ups would not be effective

- enough to meet standards.  More effective tune-ups will be needed; however, . .

there w111 be no additional costs in terms of paylng for the tune-ups .per se.

Thus, only 30 percent will actually incur the additional charge of a tune—up

($25). The one- t1me cost for burner replacement is estimated at $200 per unit.
Costs w1ll be $38. 8 m11110n in 1978 and $lO 6 mllllon annually in -

1979 and 1980; however, the value of energy savings and the. payback perlod

will make. the program f1nanc1a11y attractlve (seée. Exhibit C-8 for costs and

sav1ngs estlmates)

ENVIRONMENTAL, SOCIAL,: AND POLITICAL IMPACTS"

Annual furnace tune-up will result in less air pollution."EnerQy
savings will be considerable for building owners. In addition, the measure
will create additional demand for technic1ans to carry out the tune-ups.

Despite sav1ngs, there may be some objectlon to the cost of the pro-
' gram. Homeowners, especially in lower income areas, may resist the cost

' of the furnace inspections' and tune-ups, especially if their burners must
be replaced. .
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" Annual Furnace Inspection
: _Summary of Costs and Savings to Private Sector

Exhibit C-8

Statewide Cost -

Savings for Single-

{$ miliion) Family Home
o ) Average Annual Payback
Type of Tune-Up/ Total Tune-Ups/ Unit Cost o Savings Period
; Burner Replacement . Burner Replacements (%) 1978 1979 1980 . {years)
Annual residential tune-up 408,400 25 10.2 10.2 102 3 0.7
- Residential burner replacement 136,100¢ 200 27.2 0.0 0.0 87d 2.3
(one-time only) ‘ _
- Annual commercial tune-up 9,600¢ 40 0.4 0.4 04 - -
- Commercial burner replacement 3,200f 300 1.0 0.0 00 - -
(one-time only) '
~Total - - 38.8 106 - 10.6 - -
5 The number of residential oil-fired heating systems in New Jersey was calculated by extrapolating data trom the 1970 Census of

Housing, Detailed Characteristics (1,167,762 units) out to 1980, using the ratio of total dwelling units in the 2 vears (2,798,539/
2,400,543). The result was then multiplied by 0.3, the proportion of these units that will begin paying for tune-ups as a result of

the measure.

Ten percent of the 1980 residential oil-fired heating systems.

N |
~ The average home consumes 206.4 x 108 B per year for space heating. Annual savings is calculated by multiplying this figure
“times the cost of the oil ($3 per 10° Btu), times the 6 percent energy savings.

Annual savings is found by multiplying 206.4 x 10° Btu times the cost of the oil ($3 pér 106 Btu! titnes the 14 percent energy

savings.

Thirty percent of the 1980 commercial oil-fired heating systems (RPA estimate of 32,000).
‘ Ten percent of the 1980 commercial oil-fired heating systems.
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INDIVIDUAL METERING IN RESIDENCES

PROGRAM MEASURE '

‘

~ Master meterlng of electrlc serv1ces is a common- practlce in multl-
unit residential bulldlngs. Under master metering, utilities are able to
sell electricity to a building or complex at wholesale rates, and tenants
pay for the service through a standard charge prefigured into their rent.
However, despite some advantages, this practice has been shown' to encourage
higher energy consumptlon patterns than those found in unlts with 1nd1v1dua1

" meters.

This measure w1ll requlre lndlvzdual metering for all new re51dent1a1
"buildings with three or more units. In additlon, renovated multl-unlt
residential bulldlngs will be requlred to replace master meters w1th 1nd1-”
vidual meters.

v

The projected energy savings from thls measure are .05 trllllon Btu;
in 1980, or 5125 000. . :

IMPﬁEMENTATION APPROACH

Detalled Prov151ons

'

'The measure will prohibit electric service to master-metered re51den-
tial buildings built after July 1, 1977. Buildings renovated after this-
date will be required to'install individual meters, if they do not already -
have them. ° The'details of the measure will be based on experience with
similar programs elsewhere in the United States. For example, Commonwealth
Edison Company of Chicago provides no master-metered electrical service to’
residential customers, except for a few older buildings that, due to age
and/or construction.design; continue to receive master-metered service
under "grandfather" clauses. This policy, mandated by the.Chicago Commerce
Commission, has been in effect for over 20 years, and has been defended
' successfully in the 1111n01s courts. .

Implementlng and Admlnlsterlng
Organizations

The New Jersey Public Ut111t1es Commission (PUC) -will- implement and
admlnlster this measure. ; . .

Legal Mechanisms: L e vl

. The PUC presently has the authority it needs to implement the measure. .
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Implementation Plan

The measure will become effective upon promulgation by the PUC on

'-N_July 1, 1977. Buildings under construction at that time will be considered

- existing buildings. Buildings that are planned, but for which no building
permits have yet been issued, will be considered new construction and will

. " have to comply with the PUC order.

Monitoring System

The New Jersey State Energy Office (SEQ) will obtain data from the
Department of Community Affairs on the number of new multi-unit buildings
constructed each year. SEO will also obtain data from the PUC on the per-
unit consumption in individually-metered and master-metered buildings.

. Together, these data will enable SEO to estimate the energy savings due
to the measure in each year from 1977 to 1980.

EXPECTED ENERGY SAVINGS

. Individual metering is contained in the ASHRAE 90-~75 building code stand-
- ards, which will be adopted by the state under the measure entitled, "Thermal
‘Efficiency Standards for New and Renovated Buildings" (see p. C-30). These
. standards will become effective in January 1978. From that time on, energy
savings due to individual metering must be attributed to the thermal stan-
dards measure and not. to this measure. Therefore, individual metering can

. .claim savings only from dwelling units in multi-unit buildings that are
_built or renovated between the time PUC orders individual metering and
January 1, 1978. Furthermore, savings can be claimed for only those units
' that would have been master-metered without the measure, or about one-third
of the total. ' The calculation is based on the following data:

A = new units built from the time the measure is implemented on
July 1, 1977, until January 1, 1978 (5,098 units) + units renovated
.in the same time period (5,105) = 10,203 units¥*

B = units built or renovated from the time the measure is implemented
until January 1, 1978, that would have been master-metered without
it, 1/3 x 10,203 = 3,401 units

C = average annual electricity consumption in units in master-metered:

" buildings = 5,940 kWh/year**

D = average annual electricity consumption in units in 1nd1v1dua11y
metered bulldlngs 4,400 kWh/year.**

~* RPA estimate.

. ** Source: U.S. Federal Energy Administration, Energy Conservation Implica-
tions of Master Metering, prepared by Midwest Research Institute, October 1975.
These figures do not include electr1c1ty for heating and other services not

. controlled by residents.




Energy savings = B (C-D) = 5.24 x- 106 kWh-=".0536 x 10 Btu.l -This

estimate includes the waste heat associated with the generatlon of elec-

T tricity.

COSTS OF THE MEASURE

Costs -to Implementlng and )
Admlnlsterlgg Organlzatlons

PUC will need the equlvalent of one staff person to oversee this
. measure from July’ 1, 1977 through ‘the end of 1977, when individual meters
' w1ll become part of mandatory bulldlng design in multi-family unlts. Staff .
duties will include:

° Answering inquiries on 1nd1v1dual and master meterlng,.
and on b1111ng procedures and amounts ~

) 'Providing any technlcal aSSLStance needed by bullders
converting master meters to 1nd1v1dual meters )

e Adjusting billing structure and procedures to. conform
to the provisions of this measure. ‘

There w111 no addltlonal costs to PUC because exlstlng staff members'
will be used.

Costs to the Private Sector:

: The major costs of this measure will be . in the private sector, assumed
primarily by landlords who will convert buildings-to individual metering

"and builders who will be required to install- individual meters.’ The averagde °
estimated cost of installing individual meters is $200 per unit. hlgher than
for 1nsta111ng master meters.

Private settor costs. @ere caitulated by multiplying this factor: times
the total number of units affected by the measure, or $200 x 3,401, for a
total of $680,200. - D .

~

ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS

The major environmental impact cemes'from.the reduction of energy use.
‘Other effects of the elimination of master metering include increased demand
for single-phase wall hour meters and increased demand for labor- for new '
installation or conversions.: - ‘

* This figure and’ subsequént flgures for projected energy savings have been
corrected from kWh consumption to include generation and transmlss1on losses,
assumlng a 30 percent overall efficiency 1n dellvery from plant to user.
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THERMAL EFFICIENCY STANDARDS FOR NEW AND RENOVATED BUILDINGS. .

" PROGRAM MEASURE

. ~ This measure will requlre that all new and renovated bulldlngs meet
'ﬂienergy conservation building codes. - The state will adopt the natlonal ,
‘energy conservation building code, ASHRAE 90-75, which. spec1f1es standards

- for new building design,: including exterior envelope; HVAC, serv1ce water.

"~ heating, electrical distribution, and llghtlng systems; and the’ selectlon

'?“,of equipment for. effectlve use of energy. The state will also conduct a.
.. training program to prepare local 1nspectors to certify: compllance w1th

" the new code.

1

4 Total energy sav1ngs from thls measure are’ pro;ected to’ be 10.7 trillion
- Btu in 1980, or $26.8 million. : :

- IMPLEMENTATION APPROACH

Detailed Provisions

. The state will incorporate ASHRAE 90-75 1nto'the existlng statewide
building code by reference. Any modifications of the code promulgated by

}‘ASHRAE will automatically become part of the New Jersey code.

ASHRAE 90-75 standards will apply to all»new buildings, and will apply
to renovated buildings depending on the percent of the building's value

- affected by the renovation. If the value of the renovation is more than

50 percent of the value of the building, the entire building will be re-
-quired to meet ASHRAE 90-75 standards. If 25 percent to 50 percent of the

" value is affected, only that portion of the building that is renovated will

‘be required to meet the standards. If less than 25 percent of the value
of the building is affected by the renovation, ‘only structural addltlons,
: alteratlons, or repairs will be required to meet the code.

A training program for local bulldlng inspectors will 1nform them of
-the new code so that they can enforce it after it goes into effect. No
" specific information program for construction, architectural, or englneer-
ing firms will be necessary; these groups keep current on: ASHRAE. regulatlons
as a matter of course. : :

Implementlng and Admlnlsterlng - : ' ‘ . Ny : .j‘ '

Organizations ' , ‘ S /////

The Department of Community Affairs (DCA) will implement -the measure”
DCA presently has jurisdiction over New Jersey's statewide building code,.
to which ASHRAE 90-75 will be added. 1In addition to defining and promul-

- gating the new standards, DCA will be respon51ble for monitoring their
) 1mpact and for training local inspectors.
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Legal Mechanisms

. . Under the StateWLde Uniform Bulldlng Code, DCA has the authority to .

set standards for all new and renovated buildings. A l3-member Code
Advisory Board, which recommends the addition of subcodes to the statewide
code, has already recommended the adoption of ASHRAE 90-75 as the state's
energy conservatlon code. :

DCA also has the authorlty it needs to.administer: and monitor the
code. Enforcement will be carried out through the same mechanisms that
govern the present bulldlng code. A new or renovated building is inspected
by a local building 1nspector., ‘If it complies with the code, the inspector
grants a Certificate of Occupancy, which allows the builder to turn the
building over to the owner for occupancy. Failure to meet the code results
in expensive delays; thus, it is in the interest of the builder to comply.

Implementation Plan and - Schedule

Three tasks must be accomplished to implement the measure: 1) define,
review, adopt, and apply the standards for new and renovated buildings; .
2) develop and conduct a training program for building inspectors;. and
3) enforce and monitor the standards.

Although the Code Advisory Board has recommended the adoption of ‘ i
ASHRAE 90-75 for new buildings, before the DCA can apply the standards,
the agency must ensure that local building inspectors will be trained to. ..
enforce them.” A public hearing. must also be held. DCA anticipates that -
the standard can be issued for public review by spring 1977. and put into
effect by September 1977 (see Exhlbit -C=9 for implementation schedule)

The tralnlng program-for 1nspectors is a critical step in theetlmely
implementation of the standards. DCA will begin immediately to develop '
such a training program, to be held at the state unlver51ty campus (Rutgers)
during the summer of 1977. :

DCA already has the authority to collect data on new constructlon.
Requirements for reporting information on new and renovated buildings will
be established as part of the monitoring and enforceément procedures under
the Statewide Uniform Building Code. DCA has secured a federal grant to
set up these procedures for ASHRAE 90-75.° , .

.Monitoring System

i

The State Energy Office (SEO) will assist DCA in determining how the
information gathered by DCA on new and renovated constructicn can best be
used to measure the impact of the new building code on energy use in the
state. The monitoring system will be based on the certificates of com-
pliance that local bulldlng inspectors issue to builders when bulldlngs
pass inspection. As.part of the approval process, local inspectors will
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" Thermal Efficiency Standards for New and Renovated Buildings -

~ Implementation Schedule :
Task ) Calendar Months .
B 1 Feb 1977 , 1Jdan 1978 i 1 Jan 1979- , . " 1Jan 1980 1 Jan 1981

Detine standards

Review standards -]
Adopt standards ' ]
Apply stundards L]

Develop training program |
Conduct training program I

Enforce stundards

Muonitor comphiance - m

Evaluate program

S —
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‘file statements of compliance with local building offices. DCA will either
receive a copy of these forms or poll local bulldlng offices once a year to
obtain a report on all new constructlon and renovatlons in ‘each ‘town.

An estimate of the degree to which new. and renovated space complies ..
with the new code will be made, based upon the assessments of a representa-
tive sample of bulldlng code inspectors. No attempt at measuring energy

" use in these buildings will be made. =Rather, DCA will estimate energy -
‘savings using FEA. methodology and the data on bulldlng space and compllance.
This 1nformat10n w1ll be ‘reported to SEO and: FEA annually. '

EXPECTED ENERGY SAVINGS

_Energy savings for this measure have been calculated according to FEA
methodology for thermal standards (see Exhibit C-11, pp. C-38 = C-47). This
includes energy savings for single-family, low-density, low-rise, and high-
rise residential buildings; office and retail bulldlngs, educational bulld-
ings; hospitals and 1nst1tut10na1 ‘buildings; and other buildings. - ‘

The flgures for annual new constructlon in. New Jersey for each of i
these categories were based on regional projections and were calculated
using a state-to-region population ratio for residential buildings, schools,
and hospitals, and a state-to-region personal income ratio for other build-

ing types. Total space for renovated buildlngs was ‘calculated in a similar.
manner.

The annual new construction and renovation figures were then multiplied
by the number of years between the time buildings comply with the new stan- -
dards and the middle of 1980,* and, in the case of building renovation;, by
an effectiveness factor. The number of years between compliance and. mid- "~
1980 depends on the type of bulldlng, estimates for each type of building -
are presented in Table l., ,

The total new and renovated construction between compliance and the
middle of 1980 was then multiplied by FEA-supplied factors to calculate o
improvements in energy consumption for heating and cooling. The FEA factors -
are based on the difference between energy consumption in a typlcal unit
under conventlonal standards, and consumption in a typical unit under the
‘new standards. They also take .into account weather, heating requirements,
and cooling loads. The net result is the total energy savings in each of
the bulldlng categorles from 1mplementatlon of the program through 1980._

Total energy sav1ngs from the measure are 10.7 trillion Btu. ‘Energyl'
savings by building type are shown in Table 2. o ’

* Units built or renovated in 1980 will, on the average} generate savings

for only half a year. To approximate this, only units built or renovated up
. to July: 1, 1980, are included and it is assumed that these. units generate.a . .

whole year of savings. '
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TABLE 1: COMPLIANCE PERIODS BY BUILDING TYPE

Number of Years Assumed Date “Number of Years from

from Permit . of Compliance Building Operation
Building Type to Completion . with Standards to July 1, 1980
;Single4Family - - 1/2 T 3/1/78 - 21/3
 Low-Density ’ 1/2 - Y3/1/78 21/3
- Low-Rise 1/2 3718 0 2173
" High-Rise 1 9/1/78 15/6
. Office 2 | 9/1/79 5/6
‘Retail 112 3/1/79 11/3°
_School ‘ , 2 . 9/1/79° 5/6
Hospital 2 9/1/79 5/6

Other ’ 2 9/1/79 . 5/6

!

.. TABLE 2: ENERGY SAVINGS FROM THERMAL EFFICIENCY

STANDARDS
. New Buildings Renovated Buildings Total

Building Type (1012 Btu) (1012 Btu) ' (1012 Btu)
Single-family ~ 2.55 0.05 : 2.60
Low-density residential 0.98 0.12 .. 1.10
Low-rise ‘ 1.52 _ 0.03 1.55
High-rise o 0.77 . : 0.09 S 0.86
Office - , 1.22 - 0.03 1.25
Retail & mercantile 1.50 0.03 1.53
Educational : 0.62 : 0.03 - ‘ -~ 0.65
Hospital & institutional 0.36 0.01 0.37
Other 0.74 0.03 0.77
Total J .. 10.26. . o.42 | 10.68




COSTS OF THE MEASURE

Costs to Implementing and
Administering Organizations

DCA has already budgeted the costs of implementing ASHRAE 90-75.

Costs to the Private Sector

According to FEA estimates of national economic impacts due to ASHRAE
90-75 the thermal efficiency standards will not increase costs for.commer-
cial, 1nst1tut10nal,'or industrial buildings.* For single-family detached
residences, a projected increase in building costs of about $.24 per square
foot has been projected. However, annual energy savings of approximately
$.07 per square foot will mean a payback period of less than 3 years. For
other building types, the annual energy savings are much higher, ranging
from $.31 to $.70 per square foot. The estimates are presented in Table 3.

TABLE 3: IMPACTS OF ASHRAE 90-75 FOR NEW BUILDINGS

Initial

Annual Construction ' Additional
Building Type Energy Savings Cost Savings Design Cost
Single-Family Residénbe .07 . .02 .24
Low-Rise Apartment .31 .41 .09
Office Building .40 ' .63 .16
Retail Store . L8 | o a8 .09
School Building .70 .44 s

The only important negative private sector impacts will be reduced
sales of lighting equipment (minus 12 percent) and HVAC equipment (minus .
8 percent). On the other hand, suppliers of insulation and siding materials,
flat glass, HVAC controls, hot water heaters, and gas and electric meters
will increase their sales (see Exhibit C-10). Total private sector costs
through 1980 are estimated at $35.7 million. '

There will also be greaterbdemand for archiﬁectural‘and design engineer-

ing services. These professions should be able to meet thls demand, consid-. -
ering current underemployment.

3

* Source: U.S. Federal Energy Administratioh, An Impact Assessment of
ASHRAE Standards 90-75, Conservation Paper No. 43, August 1975.
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NI IJAVISASITE NI Y

Nationgl E:conomic'lmp'acts Due to ASHRAE 90-75

N Maximum. - R . .
. Total Annual Market Affected Potential Impact - Percent Percent-
Market . by ASHRAE 90-75 by ASHRAE 90-75 - of Total of Affected
($MM) T SMM % ($MM) - . "Market Market :
Burldmg Materials Supphers - \ . . ’
Insulation , o 1000 T 595 ‘60 +179 C+18 - +30
Batt - F 470 270 57 +45 10 +17
Rigid board . . - - ‘ 460 280- 61 +128 - - +28 °  +46
Loose fill - ' 70 - 45 64 + 6 - - +9 - +13
_Siding materials - ' © 71000 860 - 85 + 12 0+ 1 + 1
Flat glass : 1247 . ' 146- 12 -+ 7 ' o+ + 5
Windows ' R 903 . © 720 - 80 . - 19 .. -2 . -3
Building Equipment Manufacturers ' ] . - .
Electric lamps - _ , 1177 176 15 - 16 -1 -9
Lighting fixtures ~ : 1450 830 57 -175 =12 =21
Gas and electric meters ' 173 159 92 + 3 S+ 2 + 2
Hot water heaters ~ . ' 289 117 40 + 4 .+ 3. + 3
HVAC Systems Manufacturers . ' ' , i ‘ o
HVAC equipment : 2308 : 1720 75 -136 -8 -n

HVAC controls - . 550 410 - 74 “+ 21 - +£ 4  +65

SOURCE: U.S. Federal. Energy Administration, An Impact Assessment of ASHRAE Standards 90-75, Conservation Paper No. 43, August 1975,

o~

0L—D Hayx3



ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS

There will be a positive'en@irbnmehtal impact due to decreased fuel
consumption in new and renovated buildings. However, construction supply
‘ industries, particularly insulation and ‘HVAC ‘equipment suppliers, will

be disrupted by sharp changes in demand for their products in new and
renovated buildings.,

c-37



Exhibit C-11

»ummary Sheet for Accumulating Energy Savings for Mandatory “Fhermal - L
fflcnency Standards and Insulatuon Requirements for New and Renovated Bulldmgs

: B S l "'Energy. Savings
ailding. Types e C .in Billion Btu

5pace Heatan (Eh) Air Cond:.tionlng (E )' )

SN Cou : (from WOrksheet:, line 4d).
2sidential. Btii‘l'dings '

. Single family - ‘ome wnit | L 2,580.54 (x109) __ - 8560  (x109) °
. detached - L T :
I.ow densxty - o

- one unit attached and - R : oy . : 9
© 2=4 unit structures - . .1,074.84  (x107) 40.36 _ (x107)

,"_ Low rise b—‘ structures with _ ‘
.5 or more units and. : , : - -
. 3 stories or less . 160644 _(x10%) . 2465  (x10% Coo

.. High rise - 'sﬁrpg:tures with -
5 or more units and R : oo 9 ST 9
4 or more stories = 89338 (x10%) 14.26  (x107)

sm-residential Buildings

. Office buildings . 118893 (x10" 6249  (x10%
Retail stores and other 1,494.10  (x109) - 5818 (x10%)
" mercantile buildings- : ‘ ' ’
. .'Eﬁdﬁéational buildings : -~ 617.03 (x109)  33_23 . (xldéj ‘ !
. 'Hbspitals and other- ‘ , 9 9
- institutional buildings - 34895 (x107) 19.31 .(x107)-
- Other 73272 (10”) _ 3565 (x10)
- Subtotals: | g .
S . TEp 10,536.93 (x10°) 37373 (x10%) g,
: Cox ) X o
P tate Heating factor: State cooling fac_;r_'
h | 0.93 (Table IV,G - 2.38 ('rable IV, G) Fc,
1' . : 1 = 10,688.82 ‘(x10°)
9,799.34 (x10%) - | 889.48 (x109)
mnary Formula: ~E$ = Fh(zr,h) + s"c(}:gc) . Total. Energy Saving§ = . 10.69 (xlolz)
_ . .8tu

C-38




Swaw cnergy Lonservation Frogram - " Exhibit C-1} continued
Thermal Standards : : : L

worksheet for l-:st:.mcing Energy - Savmqs for Space Heating and Air Ccmdn:mnmg
for the Following Building Type (check one) :

1. X Single Family 2. Low Density 3. Low Rise 4. High. Rise
S. . Office Building 6. Retail & Mercantile Buildings
7.. Educational Buildings 8.. | Hospital ,and Other Ins‘t'i:utional Buildings

9. QOther

Note: States with their own data on projected annual new construction and reno-
vation, and territories, ‘should'skip steps la and b and 2a and b, below.
Step l: Calculate total new construction, in millions sq ft, of each’
building type from time standards take effect through 1980, in N .

a. Enter total area of annual new consttuc:ion of buildings of th;s 349.8 '(xlosl
type, in the Region (Table Iv. A). ) . o . c

b. :Enter scate/Reqion ratio (Table IV. C): Use personal income for .
office and retail building types: population for all other types. 0.1482

c. Enter total area of }mnual new construction of buildinqs of

this type, in the State (State estimate or line la x ib).  ~  ° 51.84 . (x10%)a,
d. Enter number of years standards are xn effect for new construction .
in State (Table IV.F). . o 2.875: Tn

e. Calculate total area of "new" buildings of this type as of the ”
end of 1980 (line lc x 1d). 123,12 (x10%)AnTy

Step 2: Calcul.ata renovation of each building type ‘in millions sq ft, from i o '
' time standards take effect until 1980, in the State.

a. Enter total area of annual renovation of buildings of this type

in the Region (Table IV.B). 2313 (x10%)
b. Enter StaCe/Reqion ratio (Same'as line 1b), . 0.1482 !

c. Enter total area of annual renovation of buildings of this tvpe - 6 -
in. the State (State estimate or line 2a x 2b). 464 (x10%a,

d. Enter number of years standards are in et!ac: for renovation in :
h:ar.a (Table IV.F: may be same as line ld). . ‘ : 2.875 T,

e. Enter decimal factor relating to the degree to which the stan-
dards can be applied to renovated buildings (State estimate,
or may use .25 for residential, .50 for non-residential). . 0.25 F

£. Calculate total arei of renovated buildings. of this type as of . "
the end of 1980 (line 2c x Ze)x(line 2d minus 0.5). . - 2.76 (x10%)ALTLE,

Step J: Calculate total affected area, in millions sq f£%, of new constructxon
and renovation of this buxldmg type in State.

a. Add area of new and renovated constzuc:xon in State (line le . ’
+ 2{) Lo . . . 125.88 (xlOS)AnTn*

Step 4: Calculate State energy savings, in billions of Btu, typical of this ArTeFy
building type in the region. . .

Space Heating . i Air COndit:ic‘}ning

a. Enter typical annual unit energy consumption -under conventional scandards,
in thousand Bt:u/sq ft (Table IV.D. and IV.E).

136.68 (x10’)ey, | 1.74_(x103)cc .
b. Enter typxcal annual um.t energy consumption under revised standards (Table '
Iv.D and IV.E, or State estimate if new scandards -x‘fer from ASHRAE 20-75).

116.18 (x10¥)c', - 1.06 rme)c'
c. Calculate typ.\.cal. annual reduction of unxt energy consumptxon (line 4a’ . <.
minus 4b). . .
20.50 (x].oJ)ch-c'h . 0.68 (x103)c.—c',

d. Calculate total teqwn- typical reduction of energy consumption for this
building type (line 3a x dc).

2,580.54 (x10%)E, - 85.60 (x10%)E.
Step S5: nte: region-typical! teduction of eneray censumption (line 4d) for each '
’ building type, £5r- space heating and for air conditioning, on.Surmmary
Sheet. (Data will then be.corrected ‘or State differences wxchm the
" region and adjusted to trillion Btu.; . ! - Lot

’ . Eh = ch 'C'n (AnTn * ArTrFr) 1 . C-39" -
l Formulas: -



. State kEnergy Conservation Program R S E .
o : . .~ ... Exhibit-C-T’ tinued
: - Thermal Standards T et S ' continued

Lt worksheet for Estimating Energy Savings for Space Hntinq and Air uondicxonan
i for the I-'on.owinq Suilding Type (check one) =

1. Single Family 2. - X Low Density 3. °  low Rise 4. _ High Rige
S. Office Buildi'.nq 6. _ Retail & Mercantile Buildings
7. ' Educational Buildings 8.- _Hospizal and Other Institutional Bu‘.i.ld'inqs.

9. Other . T o v

Note: States with their own data on bréjacted annual new construction ‘a‘n-::i reno- .
vation, and territories, should skip steps la and b and 2a and b, below. ) . .

Step l: Calculate total new construction, ‘in millions sq ft, of ei&h“
) Do . building tvpe from time sr.andards take effect through 1980, in -
o the State.

a. Enter tocal area of annual new constructxon of buildings of thz.s - - 139.6 (::‘106’).
type, in the Region (Table IV.A). '

N

.b. Enter State/Region ratio (Table IV.C): - USe: pers‘dnal' xncon‘e for:

office and retail bhuilding types; population: ‘for all other tvoes" - 0.1482
c. Eneet total area of annual new constzuctxon ‘of buildings of L : ‘6 a
this type, in the State (State estimate'or line la'x ib). . : 20.69 .(x10 VAL
d. - Enter number of years standards are -in effect for new céns'tructio'_ﬁ L
in State (Table/IV.F). - ‘ o 2.875 T,

e. Calculate total area of "new" buildings of this type as of. ':hé,, B . -
end of 1980 (line lec x 1d). . 49.14  oao®antn . :
Step 2: Calculate tenoval:ion of each buxldxna type in millions sq fx, from '
time sf.andards take effect untxl 1980, in the State.

a. Enter total area of annual renovaticon of buildings of this !iype

in the Region (Table IV.B). . . 69.8 (x10°)
b. Enter State/Region ratio (Same as line lb). - " 0.1482

c. Enter total area of annual renovation of buildings of :hxs type . e
" in the State (State estimate or line 2a x Ib). 1034 (x10%)A,
d. Enter number of years standards are in »Etect for renovation in . .

State (Table IV.F: may be same as line ld). ©2.875 T -

e. Enter decimal factor relating to the degree to which the stin- N . R “ o
dards can be appl'xgd to renovated buildings (State esr.unate. . .
or may use .25 for residential, .50 for non-residential). 0.25 I3

£. Calculate total area of renovated buildings of this type as of . .
the end of 1980 (line 2c x 2e)x(line 2d minus 0.5). | "~ 6.156 (x10%)a,7oFp

Step 3: Calculate total affected area, in millions sq ft, of new constructxcn
and renovacion of this building type .1n State,

N a. Add area of new and renovated: consttucczon in State (line le '
+ 28). . . ‘ . 55.29 (x10%)AnTp+
Step 4: Calculate State energy savings, in bxllxons of Btu, tvpxcal of rhxs AfTrF'r

bu:.lqu type in the region.

Space Heating . Air Conditioning

a., Enter typical annual unit energy consumption under convenuonal standards,
in thousand Bcu/sq ft (Table IV.D. and IV.E).

129.57 tao’ycy. 1.86  (x10¥)cc :
b. Enter typical annual umt energy consumption under revised standards (Table - N

IV.D and IV.E, or State estimate if new standards differ from ASHRAE 90-75).

110.13 x10d)c’y 113  (x10d)c,
c. Calculate typical annual teductzon of unit energy consumpt:.on (lme 4a
minus 4b). ‘

19.44 («193)cp-c'y, 073  x10¥)c.=c',
d. Calculate total recn.on tvpical reduction of energy ~onsumption Sor this
building type (line 3a x 4c). .

1,074.84(x10%) g, 4036 (x1oME.

Step S5: Znter region-typical reduction of eneray consumption (line 34} Zor each’
building type, for space.heating and for -air conditioning, on Summary '
Sheet. (Data will then be ~orrected Zor State differences within <he

, region and adjusted o trillion 3tu.; ' : ’

. R BLo= Gy 78y (AT ¢ ArTr !
| Formulas':

_J |

DECAIIB/ME Al AL~ aremmiawen .



owiw cnbrgy LONSErVauoN rrogram .. "~ .- Exhibit C-1| continued
Thermal Standards -

uorkahect tor hltimtmq Energy Savx.nqs for Space Heatinq and Air Conditioning
for the Following Building Type (check one):

1. Single Family 2. __ Low Density 3. X Low Rise 4. High Rise
5. Office Building 3. Recu.l & Mercantile Buildings
. - \
7. ____Educational Buildings 8.. Hospital and Other Institutional Buildings

9. Other

‘Note: States with their own data on projected annual new construction and reno-
vation, and territories, should skip steps la and b and 2a and b, below.’

Step l: Calculate total new construction, in millions stt;.': of- each
building type from time s:andards cake effect through 1980, in.
the State.

a. Enter total area of annual new construction of buildings of this 684 . (kloﬁ)
type, in the Region (Table IV.A). : -

b. Enter sca:e/mqvion ratio (Table N.C)‘Q Use personal income for

office and retail building types; population for all other types. 0.1482
c. Enter total area of annual new construction of buildings of S .
this type, in the State (State estimate or line la x ib). .10.14 (x10%)a,
d. ‘Enter number of years standards are in effect for new construction
" in State (Table IV.F). . : 2.875 Tn

e. Calculate total area of "new" buildings of this type as of the :
end of 1980 (line lc x ld). 24.13 (x105)anTy

Step 2: Calculate renovation of each building type in millions sg ft, from
time standards take effect until 1980, in the State. -

a. Enter tota].»au‘a of annual renovation of buildings of this type . . 6
in the Region (Table IV.B). _ 6.0 . (x10)

‘

b. Enter State/Region ratio (Same as line lb), . . 0.1482

c. Enter total area of annual renovation of buildings of this type - 6rn
in the State (State estimate or line 2a x 2b). : 0.89 (x106)a,

d. Enter number of years standards are in effect foz renovation in o
State (Table IV.F:. may be same as line 1d). _ 2.875 - T,

e. Enter decimal factor relaci.ng to the degree to which the stan-
dards can be applied to renovated buildings (State estimate, '
or may use .25 for residential, .50 for non-residential). 0.25 F

[

. Calculate total area of renovated buildings of this type as of L. Cor ’
the end of 1980 (line 2c x 2e)x(Line 2d minus 0.5). 0.52  (x10%)arTrF,

Step 3: Calculate total affected area, in millions sq ft, of new construction -
and. renovation of this. building type in State.

a. Add area of new and renovated construction in State (l.me le’ - s
+ 26). . . ‘ 2465 (x108)anT,+

Step 4: Calculate State energy savings, in bxllxons of Btu, tzgx.cal ot this ArTeFyp .
uxld:.ng type 'in_the region.

Sgace Heating : " air Conditioning

a. Enter typxcal annual unit energy consumption under convenr.ional standards,
in thousand Btu/sq ft (Table IV.D. and IV.E).

: 113.34 ol 2 18 (x103)cc
b. Enter typ:.cal annual unit energy consumption under revised standards (Table ’
IV.D and IV.E, or State estimate if new standards differ from ASHRAE 90-75).
48.17 (x10d)c’y 1.18  (x103)c’,
c. - Calculate typical annual reduction of unit energy consumption (line 4a
minus 4b).
65.17 (x103)ch-c'y, 1.0 (x103)c,.-c'

d. Calculat:e total région-typical reduction of energy consumption for th:.s
building type (line 3a x dc¢); .

1,606.44(x10%)E, 2465 (x10ME;
Step S5: Enter "eqxon-"yoxcal reduction 'of -enerayv consumption (line 4d) €for- each
building tvpe, for space heating and for air conditionihg, on Summary
Sheet. (Data will then be corrected for State differences within the
R reqgion and adjusted to trillion Btu.;

. e
L n rrr .o
Formulas: b im=Ad



State Energy Conservation. Program S wE oot Exchibit €11, continued
Thermal Standards. Lo :

Worksheet for Estimating Energy Savings for Space aninq and Air COnditioninq '
for the Following Building Type (check one): .

1. Single Family 2. ___ Low Density 3. _  Low Rise 4. X High Rise
5. Office Building 6. Retail s Mercantile Buildings
7. Educational Buildings 8. Hospital and Other Institutional Bﬁildinqi

9. Nther

Note: States wiih their own data on projected annual new cdnit:uction‘and;rsho-
vation, and territories, should skip steps la and b and 2a and b, below.

Step l: Calculate total new construction, in millions sq ft, of each L.
building type from time standards take effect through 1980, in Sl

a. Enter total area of annual new construction of, buildings of thxs 48.2  (x10%)
type, in the Region (Table IV.A).

b. Enter State/Region ratio (Table IV.C): Use'personalvincéno‘foz b
office and retail building types; population for all other types. 0.1482

c. Enter total area of annual new conétrﬁction of buildings of

. this type, in the State (State estimate or lire la x ib). 7.14 (xlos)An
d. . Enter number of years standards are in effect for new construction
in State (Table IV.F). . 2.375 - Ty
_a. Calculate total area of "new" buildings of this type as of the ) S
end of 1980 (line lc x 1d). 13.39(x106) AnTy

Step 2: Calculate renovation of each building type in millions sq ft, from
time standards take effect until 1980, in the Stata. :

_a. Enter total area of 'annual renovation of buildings of this type

in the Region (Table IV.B). 211 (x10%)
b. Enter State/Reqion ratio (Same as line lb). - - . 0.1482°

c. Enter total area of annual renovation of buxldans of this type v A }

in the -State (State estimate or line la x 2b). . '3313 (x106)Ar
d. 'EnCet number of years standards are in effect- for :enovatxon in o e

State (Table IV.F: may be same as line ld). 2.375 T
e. hncer decimal factor relating to che deqtee to which the stan-

dards can be applied to renovated buildings (State estimate,’

or may use .25 for residential, .50 for non-residential). 0.25 Fr
£. Calculate total area of renovated buildings of this type:as of -~ .

the end of 1980, (line 2¢ x 2e)x(line 2d minus 0.5). 146 (x10%) A, TrF;
Step 3: Calculate total affected area, in millions sq ft, of new construc:xon

and renovation of this building type in State.

a. Add area of new and zenovated construction in State (line le : .

+26). - - . . 14.85 (x105)a,T,+
Step 4: Calculate State energy savings, in billions of Btu, tvPical of thxs ‘ A,T,r,

building type in the req;on.

L . Space Heating Air Condicioning

a. Enter typical annual.unit energy consumption under- conventxonal standards, o
in thousand Btu/sq ft (Table IV.D. and IV.E).

‘ 104.62 (x10°) ¢y 2.08 (:«103)cc
b. Enter typical annual unit energy consumption under revised standards (Table
IV.D and IV.E, Or State estimate if new standards differ from ASHRAE 90-75).

4446 (xiohyc'y, 112 (x10d)c',
c. Calculate typical annual reduction of unit energy consump:xon (line 4a
minus 4b).
60.16 (x193)1ch-C'y, 0.96 (xm3)c,-c'

d. calculate total reqxon-t"pxcal reduction of energy consumption for this
building type (line 3a x 4c¢).

893.38 (x10° ) Ep . 14.26  (x109)E.
Step 5: Enter region-tvpical reduction of 2nergy consumption (line 4d) for each
building type, for space heating and for air conditioning, on Summary -
Sheet. (Data will then be corrected for State differences within the
region and adjusted to trillion Btu.;

;h'= Ch ' (AT, + AT FL)



State Energy Conservation Program a A ~ Exhibit C-11, continued
Thermal Standards . . ' :

Worksheet for Estimating Eﬂetgy Saviﬁés for Space Heating and Air Conditioning
for the Following Building Type (check one):

1. Single Family 2. ' Low Density -3. ‘Low Rise 4. " High Rise
5. X Office Building 6. _° Retail & Mercantile Buildings
7. Educational Buildings 8. __Hospital and Other Iastitutional Buildings

9. Other '

Note: States with thel:‘oun data on projected annual new construction and reno-
vation, and territories, should skip steps la and b and 2a and b, below.

. ¢
Step 1: Calculate total new construction, in millions sq ft, of each
A building type from time standards take effect through 1980, in
the State.

a. Enter total area of annual new construction of buxldans of thls 72.8 (xloa)
type, in the Region (Table IV.A).

b. Enter State/Region ratio (Table IV.C): Use personal income for '~
office and retail building types; population for all other types. 0.1589

c. Enter total area of annual new construction of buildings of

this type, in the State (State estimate or line ia x 1lb). 11.57 (xloilln
d. Enter number of years‘standards are in effﬁcc for new construction

in State (Table IV.F). 1.375 T,
e. -Calculate total area of "new” buildings of this type as of the

end of 1980 (line lc x 1d). 10.12 (x106)a

e L (%10 7) AnTn

Step 2: Calculate renovation of each building type in millions sqg;t; from
time standards take effect until 1980, in the State.

a. Enter total area of annual renovation of buildings of this type

! ' 6
in the Region (Table IV.B). , 3.8 (x10%)
b. Enter State/Region ratio (Same as line lb). ' 0.1589
c. Enter total area of annual renovation of buildings of this type 0.60 6
in the State (State estimate or line 2a x 2b). : (x10™)Ap
d. Enter number of years standards are in effect for renovation in B . -
State (Table IV.F: may be same as line 1ld). ) 1.375 T,

e. Enter dacimal factor relating to the de@ree to which the stan-
dards can be applied to renovated buildings (State estimate,
or may use .25 for residential, .50 for non-residential). - 0.50 F

£. ‘Calculatg total area of renovated buildings of this type as of "
the end of 1980 (line 2c x 2e)x(line 2d minus 0.5). 0.26 (x10 )A:T:?z
Step 3: Calculate.total affected area, in millions sq ft, of new conSttu”Clon
and renovation of this building type in State.

a. Add area of new and zenovated conscructxon in state (line le ’ o
+ 26). ; ©10.38 (x108)ApT,+

Step 4: Calculate State energy savings, in billions of Btu. typical of this ApTFy
building type in the region.

Space Heating " Air_Conditioning

. a. Enter typical annual unit enetqi consumption undefvconyentional standards,
in thousand Btu/sq ft (Table IV.D. and IV.E).

150.71 (x10° )C'h : 18.25. (x103)cc

b. Enter typical annual unit energy consumption under revised standards (Table
© IV.D and IV.E, or State estimate if new standards differ from ASHRAE 90-75).

3617 x10d)cry 12.23  (x103)C'¢

c. Calculate typical annual reduction of unit energy consumptxon (line 4a
minus 4b).

. 114.54 (x103)ch-c'h 6.02 . (xtod)c ',
d. Calculate total reqmon ‘typical reduction of energy consumption.for this
building type (line 3a x 4c),

1,188.93(x10%) £, 6249 (x10%E.
Step 5: Enter 'eqlon-fvpxcal 'eductlon of anergy consumption (line 4d) for each
building type, for space heating and for air conditioning, on Summary
Sheet. (Data will then be corrected for State differences within the
region and adiusted to trillion Btu.}

E, =Cp, =C', (AT, +ATF) |



Sale CNBrgy LUnservauon rFrugram

Thermal Standards - ExhibitC1, continued

Worksheet !or Estimating Energy Savi.nqs for Spaca Hutinq and Air COndxuoninq
" for the Following Building Type (check one):

1. Single Family 2. Low Density 3. low Rise 4. High Rise
S. Office Building 6. X Retail & Mercantile Buildings .
7. Educational Buildings 8. Hospital and Other Institutional Buildings

- 9. Other ‘

Note: States with their own data on projected annual new construction and reno-
vation, and territories, should skip steps la and b and 2a and b, below.

Step l: Calculate total new construction, in millions sq ft, of each
’ building type from time sr.andatds take effect through 19680, in -
the State.

a. Enter total area of annual new constzuctwn of buildings of this 99.7 (xlos)
type, in the Region (Table IV.A). - .

b. Enter State/Region ratio (Table IV.C): Use personal income for L L.
office and retail building types: popnlation for au other types. - 0.1589 ..

c. Enter total area of annual new construction of buildings of . . '6 ’
this !:ype, in the State (State estimate or line la x ib). 15.84 (a0 )AL,

d. Enter numbar of yeazs standards are in effect for new construction . N
in State (Table IV. . . 1.875 T
e. Calculate total area of "new" buxldinqs of this type as of the :
end of 1980 (line lc x 1d). : © 2178 (x10%)anTn

Step 2: c;l.culat:e. renovation of each building type in millions sq‘ fr, from
: time standards take affect until 1980, in the State. L

a. Enter total area of annual renovation of buildings of this type

2 : ' 6
in the Region (Table IV.B). .. 46 (x107)
b. " Enter Sea:e/Reqion ratio (Same as line 1lb), . 0.1589
c. Enter total area of annual renovation of buildings of this cvpe . . .
_in the State (State estimate or line 2a x 2b). 073 (a1 YAp
d. Enter number of years standards are in effect for renovation in . . .
Stace (Table IV.F: may be same as line ld). ) 1.875 T

e. Enter decimal factor relating to the degree to which the stan-
dards can be applied to renovated buildings (State estimate,
or may use .25 for residential, .50 for non-residential). . 0.50 L

£. Calculace total area of renovated buildings of this type as of s .
the end of 1980 (line 2c x 2e)x(line 2d minus 0.5). . 051 ao®arTer,

Step 3: calculate total affected area, in muxons sq ft, of new construction
and renova:icn of this building type n S!:ace.

a. Add area of new and renovated construction in State (line le ) :
+26), . 22.29 (x105YA,Ty+

Step 4: Calculate State energy savings, xn billions of Btu., tvpi.cal of t‘us ApTeFe
building type in the region. - . . .

Space Heating Air Conditionina

a. Enter typical annual unu: enerqgy consumption under conventional standards,
in thousand Btu/sq ft (Table IV.D. and IV.E).

83.79 ‘(x10’ )Ch 20.04  (x10d)c.c
b. Enter typical annual unit enerqy consumption under revised standards (Table .
IV.D and IV.E, or State estimate if new standards differ from ASHRAE 20-7S).

16.76 (x10%)¢, - 17.43  (x103)C'_
c. Calculate typical annual reduction of unit energy ~onsumot1.on (line 4a
minus 4b).

67.03 (x103)ch-C'y, 261 (xlodic.-ct
d. Calculate total rnq:.on-typxcal reduction of energy consumption for this
building type (l).ne 3a x 4¢),

<

1,494.10x10% g, - 58.18  (x109)E.
Step 5: Enter region=typical reduction of energy zonsumption (line 4d) for cach-
: building type, for spmace heating and for air sonditioning, on Summary
Sheet. (Data will then be sorrected £Or Stata differences witnin =he
region and adjusted to triilion Btu.)

T, =0, ~C (AT, - ATF)

FAarmalacs . ! =44 mamiimme Me aeieiieim s ammamsm—— e



State Energy Conservation Prog'ram e - Exhibit C"-11,convtinued.‘
Thermal Standards - ‘ : el e

Worksheet foz Estimating Energy Savings  for: Space: Hutinq and Air COndu:xom.nq
for the Following Building Type (check one): .

1. Single Family 2. Low Density 3. ._ Low Rise 4. High Rise
S. - Office Building 6. __ Retail & Mercantile Buildings
7. _X_Educational Buildings 8. Hospital and Other Institutional’ Buildings -

9. ___Other

Note: States with their own data on projected annual new construction and reno-
vation, and territories, should skip steps la and b and 2a and b, below. .

Step l: Calculate total new construction, in millions sg ft, of each.
building type from time standazds take effect through .1980. in . .
the State. '

a. Enter total area of annual new construction of buildings of ch:.s 57.0 : (xm"')
type, in the Region (Table IV.A). c :
b. Enter State/Region ratio (Table IV.C):, "Use: personal income for i
office and retail building types; population for all other types. 0.1482

c. Enter total area of annual new construction of buildings of

this type, in the State (state estimate or line 1a x ib). ’ 8.45 (xlOs-Mn'
d. Enter number of years standards are in ottect Eor new construction LT
in State (Table IV.F)., . 1.375 “Th

e. <Calculate total area of "new” buildings of this type as of the . ’
: end of 1980 (line lc x 1d). R 7.39 (x108)AnTn

Step 2: Calculate renovation of each building type in millions:sq ft, from
time standards take effect until 1980, in the State. . S n

a. Enter total area of annual renovation of buildings of this type Coo 6.
in the Region (Table IV.B). ‘ 4.9 (x107)-

b. Enter State/Region ratio (Same as line lb), . 0.1482

c. Enter total area of annual renovation of buildings of chxs type ’ 6
in the State (State estimate or line 2a x 2b). N : C.73  (x10 YAy

d. Enter number of yeats standards are in eftec: for renovation in T '
State (Table IV. F: may be same as line ld. 1.375 T,

e. Enter decimal factor relating to the deqgree to which the stan-~
dards can be applied to renovated buildings (State estimate, i t
or may use .25 for residential, .50 for non-residential). . 0.50 . F,

f. Calculate total area of renovated buildings of .this tvpe as of: .
the end of 1980.(line 2c x Ze)x(line 2d minus 0.5). 0.32  (x108)A,TpF,

Step 3: Calculate total affected area, in millions sq ft, of new constructiGH
and renovation of this building type in State.

a. Add area of new and tanovated conserucnon 1.n State, (line le

+ 2. . ‘ . , 7.71 (x108) AT+
Step 4: Calculate State energy savings, in bxllxons of Btu, tvpxcal of this ArTrFt
) bu:.ld:.ng type in “the regzon. L
Space Heatina N Air Conditioning i

a. Enter typical annual unit ene:qy consumpt:.on under conventxonal s:andards,
in thousand Btu/sq ft ('rable IV.D. and IV.E).

’

4 : 135.65x10.)gh , 8.80 (x103)c.-
b. Enter typical annual unit e_nerqyl consumption under .revised standards (Table
IV.D and IV.E, or State estimate:if new standards differ from. ASHRAE 90-75).

55.62 (x10%c’, 449  (x109)c',
¢. Calculate typical annual reduction of unit energy consumpc:.on (line 4a .
minus 4b). ‘
80.03 .(x103)cp-c'yy 431 x1odce-ct.

d. Calculate to'al ‘region-typical reduction of energy consumption for thig
building type (line 2a x d4c),

617.03 (x10%)E, 33.23 (x10%E.
Step 5: Enter region-typical.reduction of energy consumption {line d4d) for each
building type, for space heating and for air conditionirg, on Summary = °
Sheet. (Data will then be.corrected for State differences within the
‘zeq:.on and adiusted to trillion Btu.,

I | :
CEp = Cp =C', (AT, ¢ AT.FL) ‘ . C=45

{ Parmmlace .



State Energy Conservation Program R . . Exhibit C-11, continued

Thermal Standards

Worksheet for hltiﬂntinq Eno!gy Savings for Spacc Hc.tinq and Air,chdltioninq
for the Following Buildtnq Type (check one): - . ,

1. Single Family 2. Low Denst;y 3. Low Rise 4. High Rise
5. Office Building 6. . Retail & Mercantile Buildings

7. Educational Buildings 8. X Hospital and Other Institutional Buildings

-9. Other

Note: States with their own data. on projected annual new construction and reno-
vation; and territories, should skip steps la and b and 2a and b; below. )

. Step 1:

Calculate total new construction, in millions sq ft, of each

building type from time standards take nffect through 1980, in
the State.

a. Enter total area ot annual new construction of buildings of this _..
type, in the Region (Table IV.A). '

b. Enter State/Region ratio (Table IV.C): Use personal income for -
- office and retail building types; population for all other types.

c. Enter Eoeal area of annual new construction of buildings 66
this tvpe. in the state (State estimate or line fa x 1b).

d. Enter number of years standards are in effect for new consctuctxon

in State (Table IV.F). .

e. Calculate total area of ."new" buildings of thig 'type as of the
end of 1980 (line lc x 1d).

23.3  (x10%)
0.1482 P
345  (x10%a,
13715 - o

3.02 (x108)a,Tr °

Step 2: Calculate tenovation of each bdlldinq rype in millions sq ft, from

time standards take effect until 1980, in the Sta:e.'

a. Entez total area of annual renovation of buildings of this type

in the Region (Table IV.B). 1.8 (x10%) -
b. Enter Sta:e/R:qion ratio (Same as line lb). °~1482
A

c. Enter total area of annuai‘zenovacion of buildings of this type
in the State (State estimate or line 2a x 2bl.

027 (x108)a,

d. Enter number of years s:andards are in effect for renovation in
State (Table IV. E' may be same as line 1d). . 1375 T

e. Enter deéimal factor relating to the degree to which the stan-
dards can be applied to renovated buildings (State estimate,
or may use .25 for residential, .50 for non-residential). ’ 0.50 S F

£f. Calculate total area of renovated buildings of this type as of

the end of 1980 (line 2c x 2e)x(line 2d minus 0.5). 0.12 (xlOG)A—T—F,

Step 3: Calculate tOCAl affected area, in millions ns sq ft, of new construction
and renovation of this building type in State. .

a. Add area of new and renovated construction in State (line le :
L+ 26). . ] 3.14 - (x10%A,1,+

‘Step 4: Calculate State enerqy savings, in billions of Btu,’ tqpical of this ApTeFp
buxldxng type in the region. .

Air Conditioninag

. - Space Heating

a. Enter typical annual unit enetcy consump:xon under conventional standards,
in thousand Btu/sq £t (Table IV.D. and IV. E).-

165.86 (x10%)cy, 23.82 (x10%)cc
b. Enter typical annual unit energy consumption under revised standards (Table
IV.D and IV.E, or State estimate if new standards differ from ASHRAE 30-75).

54.73(x10%)c'y, 17.67 (x93’

c. Calculate typical annual reduction of unit energy consumpcion {line 4a
minus 4b).

111.13 (x103)cp-c*y 6.15  (xuodyc.-c'g
d. ~ Calculate total region- typical reduction =f enerqy consumption for this
building typve (line 3a x 4c).

. 348.95 (x10% ¢ . 19.31  (x10N)E,

Step 5: CZater 'eaxon-tynxcal reduction of sneray ~onsumption {line 44) for =ach
building tyce, for r space heating and for air sonditioning, on Summary
Sheet. (Data wxll then be corrected for State differences within -che
region and adjusted to trillion 3tu.; :

-C* (AT, + A TF)
¥ h n n'n r'r'r
Formulas: A i | ~_AG

e



‘State cnergy Lonservation rrogram . o ' ** Exhibit C-11, continued_
Thermal Standards

Worksheet for Estimating Energy Savings for sbacc Heating and Air Conditioning
for the Following Building Type (check one):

1. Single Family 2. lLow Density 3., __ Low Rise 4. . High Rise
5. _ Office Building 6. Retail & Mercantile Buildings -
7. Educational Buildings 8. Hospital ‘and Other Institutional Suildings

3. _X other

Note: States with their own data on projected annual new construction and reno-
vntion, and ntruonn. should skip seops la and b and 2a-and 'b, beslow.

Step l: Calculate total new construction, in millions Sq !t. of each
building type from time standards taka effect l:htough 1980, m
the State.

oyt

a. Enter total area o! annual new constn\ction of buxlqus of this 94.4 (xlos)v
type, in the Region (Table IV.A).

b. "Enter State/Region ratio (Table IvV.C): Use pexsonal income for .

office and recail building types; populacion for all other types. 0.1589
c. Enter total area of annual new _'construction of bm.ldinqs of .
‘this type, in the State (State estimate or line ia x ib). 15.00 (x1061a,
d. Enter number of years standards are in effect for new constmctién e
_ in state (Table IV.F). - _ 1375 T
e. Calculate total area of "new” buildings of this type as of the o
end of 1980 (line lc x 1d). : 13.13 _ (x105)anTn

———l

Step 2: Calculate renovation of each building type in millions sq ft, from )
‘time’ standards take effect until 1980, in the State. -

‘a. “Enter total area of annual renovation oE bu:.ldinqs of this t/pe

_‘in the Region (Table IV.B). . L5 180 by ‘
b.' Enter Sta!:e/Reqion ratio (Same as llim(a ib). o “0.1689 ' )

c. ‘Enter total area of annual renovation of buildings of this type e na. - 5 .
in the State (State estimate or line ..a ‘x 2b). 1.21° (x10 JAp

d. Enter number of years standazds are in effect for renovation in ‘
State (Tahle IV.F: may be same as line 1d). 1.375 T

e. Em;et decimal Eacto:‘ relating to the‘detjgr-ee to which the stan=’ -
’ dfni‘ds can be -applied to renovated buildings (State estimate, ‘
or. may use .25:for residential, .50 for non-residential). 0.50 . F. .

.. Calculate total area of renovated buildings of this type as'of L - '
the end of 1980 (line 2c x 2e)x(line 2d minus 0.5). .. 053 (x10%yarmr, N

- (o]

Step 3: Calculate total affected .area, in millions 'sq ft, of new construction
and tendvatlon ,of this building .type. invstate. ) :

a. Add area of new and renovated construction in State "(line le .
+26). k o . _ , ; - 13.66  (x10%)AqTy+

" Step 4: .Calculate State energy savmqs, in billions of Btu, tvpical of this .‘\,T,E", :
" building type in t:he region o ] : .o .

) . - -Space Heating . Air Conditioning ; o

a. Enter typical annual unit energy consumption under conventional standards,
in thousand Btu/sq ft (Table IV.D. and IV.E).
.83.81 (x10%)cp - 120.04  (x19dyc.
b. Enter typical .annual unit energy consumption under revised standards (Table
IV.D and tv E:. or State estimate if new standazds dxffer Erhm ASHRAE 90-75)

~30.17 (x103)c' . 17.43 (x103)C'
c. Calculate typ:.cal. annual "educ"ion of unit energy ccnsuxrptxon (line 4a
minus 4b). . ‘.
53.64 (x10)Cp-C'p, 261 ixiod)c e,

d. Calculate total region-typical. reduction of :energy consumption, -for t‘us
" building type (line 3a x 4c),

732.72 (x10%)g, 35.65 (x10%)E, :
Srep 5: Enter region-typical reduction of snergy consumption (lire d4d) for each
building tyoe, for space heating and for air conditioning, on Summary
Sheet. (Data will then be corrected for scate differences within *-he
region and adjusted to trillion Btu.)

i g, =2C, -C' (AT + AT 7}
. h n rrr
) Formulas: n n =47



'LIGHTING EFFICIENCY STANDARDS FOR PUBLIC BUILDINbeU

. PROGRAM MEASURE

This measure will fédﬁire reduced lighting levels in all ‘public
buildingslf The reductions will be achieved through a new lighting stan-

ﬁ ﬂdard that specifies acceptable maximum lighting levels for various uses.

"'The standard will be put into effect as an addition to the new statew1de
:gUnlform Building Code. -

. Implementatlon of this measure by September 1977 w111 result 1n energy
savings of 14.4 trillion Btu in 1980, or $36 million. |

" IMPLEMENTATION APPROACH

. Detailed Provisions

‘The. state will promulgate new statewide lighting codes for exlstlng
;publlc buildings and for new and renovated public bulldlngs. These will
.specify mandatory maximum lighting levels for all non-task areas and for

specific work activities within task areas. For new and renovated build-
ings, the standards contained in ASHRAE 90-75 will be used, and these
standards will be implemented as part of the program measure entitled:
"Thermal Efficiency Standards for New and Renovated Buildings" (see p. C-30).

. There is currently no national lightinq standard for existing buildings,
but ASHRAE, in cooperation with the Illuminating Engineering Society (IES),
. is in the process of developing one, to be called ASHRAE 100. Until ASHRAE
-100 is officially adopted, the state will develop interim state standards,
- based on drafts of ASHRAE 100, to allow implementation of the lighting
~standards by January 1978. New Jersey will adopt ASHRAE 100, when it
becomes official, as part of the statewide Uniform Building Code.

Basicall§. the new standards for existing buildings w}llirequire
. building operators to delamp buildings, and, in some cases, to rewire

. general lighting areas so that smaller areas can be controlled by indi-

vidual switches. Supplemental lighting for work task areas may have to
‘be added. co - :

The state w111 require that all exlstlnq public buildings comply with

" the code by the end of 1980, and building owners or managers will be notified
- to this effect. Extensions will be granted by the state under certain con-

- ditions. '

* Public buildings include offices, retail stores, schools, hospitals,
public areas of multi-family residential dwellings, recreational facilities,
" and any other buildings open to the public. '
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The standards will have enough flexlblllty to allow bulldlnq operators
to meet the requirements in the most practical manner and with a minimum
of outside technical guidance.

Certain existing buildings will be exempt from the lighting standard,
including buildings of less than 4,000 sq ft, buildings that use less than
1 watt per sq ft of floor area, buildings that are neither heated nor cooled
mechanically, mobile homes, ‘and buildings that are not air conditioned.
However, the program will be expanded to include offlce space in 1ndus—
trial buildings.

Owners of existing buildings will be required to notify the state when
they have complied with the standard. The notification form, which will be
sent to owners with the announcement of the standards, will require owners
to report lighting levels before and after compliance, and ‘the approximate
square footage of illuminated areas affected.

The lighting code for new and renovated buildings will be enforced
through the normal mechanisms for enforcing the statewide building code.
Enforcement for existing buildings will be carried out in conjunction with
the enforcement of the temperature standards in the program measure entitled
"Seven Day, Day-Night Thermostats in Public Buildings" (see p. C-65).

State inspectors will spot-check public buildings to see that the
standards are being obeyed. The spot-checks will‘be‘conducted on a.random
basis, and a representative percentage of the building stock will be
checked each year. The checks, which will begin in 1979, will cover
bulldlngs built both before and after the adoption of ASHRAE 90—75. State
inspectors will notify buildlng owners or tenants of violations. The '
violations will be reviewed by a special board in the Department of
Community Affairs, and a fine will be assessed. No building built’ prior to
adoption of ASHRAE 90-75 will be found in violation before 1980. During
1979, the inspectors will merely inform the building tenants if lighting
levels would fail to meet the code for existing buildings.

Implementing and Administering
Organizations

The New Jersey Department of Communlty Affairs (DCA) will be respon-
sible for 1mplement1ng, enforcxng, and mOnltorlng the energy savings derived
from this measure.

Legal Mechanisms

DCA presently has the legal authority to amend the statewide building
code to include a lighting standard for new and renovated buildings. Leg-
islation will be required to permit the state . to implement and enforce a
1ighting standard for existing public buildings. The legislation will
grant ﬁhe state the power to inspect public buildings for compliance with

{
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; lighting standards, either the code for existing buildings (eventually
* ASHRAE 100) or ASHRAE 90—75 dependlng on when the buxldlng was built.

Implementation Plan
and Schedule

ﬂighting standards for new and renovated buildings will be implemented
in conjunction with the thermal standards for new and renovated buildings.
- To implement. the standard for existing buildings, the following six steps
. are necessary (see Exhibit C-12 for implementation schedule)

) Reach agreement on the building types and building areas
to be included in the standard

° Define and adopt the lighting standard (ASHRAE 100)

° Pass legislation required to apply the standard ‘to existing '
buildings '
. Train state inspectors to enforce the lighting standards in

exlstlng, new, and renovated buildings
) Develop data collection and monitoring systems
e Begin spot-checks.

Work on the first two tasks -- defining the buildings to be included
and the standard itself -- will begin immediately. These will be accom-
plished through the efforts of a joint task force including members from
DCA, the Building Owners and Managers Association, the Chamber of Commerce,
‘and technical representatives from architectural and lighting engineering
organizations. The Building Code Advisory Board will coordinate this
activity. '

Monitoring System

DCA, assisted by the State Energy Office, will monitor implementation
of the lighting standard in existing buildings. DCA will measure the impact
of the standard on existing space and assess the energy savings. DCA will
estimate the energy savings using the data in the compliance forms received
from building owners and other data it may have on lighting practices before
the standard was implemented. It may be possible to revise these estimates for
particular buildings using the results of spot-checks, which will begin in 1979.

'EXPECTED ENERGY SAVINGS

The standard FEA methodology for state energy conservation lighting mea-
 sures was used to calculate energy savings from this program (see work sheets,
Exhibit C-17, pp. C-59 - C-64). In the absence of the ASHRAE 100 standard,

C-50



LY=o

N IFAVISAUIIV SININNY 1O IS VIS

Lighting Efficiency Standards for Public Buuldmgs
Imp.ementatlon Schedule

Task - - ’ ‘ _ Calendar Months

1 May 1977 - 1Jan 1978 ~" tdante79 0 ' 1Jan 1980 . 1 Jan 1981

Define buildings and areas to be : e
included - .

Define and adopt standard for =

existing buildings - — »
Pasé required legislation : |

Train slalelinspe(\;lors .

Develop data collection and moni- . S o ——
toring systems ) ' ’ ’ R ; - |

Conduct spot-checks
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f energy savings were based on FEA's more genefal lighting quidelines (see
..Exhibit C-13) and associated energy savings (see Exhibit C-14).

Energy consumption estimates were based on FEA factors for New Jersey's
share of regional building space and -energy consumption for lighting. Savings
' were calculated by multiplying the total bullding space affected by the
standards by an average percentage energy savings per unit, and then by
the number of years the program will be in effect through the end of 1980.

.. Separate calculations are. made for new buxldlngs and for existing and
.renovated buildings.

For the purposes of the calculations, it is assumed that 95 percent of
new and renovated buildings will comply with the lighting standards for these -
buildings (ASHRAE 90-75), but that only 75 percent of existing buildings will
_comply with the standard for existing buildings. The remaining 25 percent
- - of the existing buildings will either be exempt or their operators/owners

-will fail to operate their buildings according to the standard.

Total energy savings in 1980 will:be 14.4 trillion Btu (see Table 1).

TABLE 1: 1980 ENERGY SAVINGS FROM LIGHTING
STANDARDS IN.PUBLIC BUILDINGS

Building Type Energy Savihgé in 1980 (x 1012 Btu)
Office Buildings 2.3
Retail Stores 4.6
Schools ‘ ' 1.9
Hospitals ’ ‘ 1.6 ‘
Cther 4.0 { (
TOTAL 14.4 x 1o12 tu

COSTS OF THE MEASURE

Cost to Implementing and
Administering Organizations

_ DCA has already budgeted the costs of implementing ASHRAE 90-75 for
new and renovated buildings; thus, there will be no additional costs for
‘implementing the lighting standérd in new and renovated buildings.
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Recommended Maximum Lighting Levels

Task or Area

Footcandle Levels

How Measured

Hallways or corridors

Work ‘and circulation areas; * -

surrounding work stations

Normal office work,.such as

reading and writing (on task -

only); store shelves; and
general display areas

Prolonged office work that
is visually difficult (on task
only)

Prolonged office work that
is visually difficult and
‘critical in nature {on task
only)

Industrial tasks

10 + 5

30.+ 5

50 + 10

75 + 15

100 + 20

ANSI-AT1.1-1973

Measured average, minimum 1
footcandle

" Measured average

Measured at work station

Measured at work. station

Measured at work station

As maximum

SOURCE: U.S. Feder'al Energy Administration, Energy Conservation Paher No. 3, 1974.

Exhibit C-13
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" Energy Savings from Lighting Measures
(All costs are figured at 3 cents per kWh Annual savings
include normal ballast loss.)

Change offlce lamps (2,700 hr/yr)

Annual Savings

from: . to: $ kWh
1 300-watt incandescent '1 100- -watt mercury vapor 14 .58 486
2 100-watt incandescent 1 40-watt fluorescent 12.00 . 400

7 150-watt incandescent 1 150 watt sodium vapor

Change mdustrlal Iamps (3, 000 hr/yr)

7080 2,360

Annual Savings

from: to: $ . kWh
1 300-watt incandescent " 2 40-watt ﬂ‘uvoresce‘nt ' 18.69 623
1 1000-watt incandescent 2 215-watt fluorescent 48.51 1,617

3 300-watt incandescent 1 250-watt sodium vapor

Change store famps (3,300 hr/yr)

54.18 1,806

Annual Savings ‘

from: to: . $ - kWh
"1 300-watt incandescent 2 40-watt fluorescent - ‘2085 685
1 200-watt incandescent 1 100-watt mercury vapor 7.92 264
2 200-watt incandescent 1 175-watt mercury. vapor 2010 670

SOURCE: U.S. Federal Energy Administration, Energy Canservanon Paper No. 3, "Lighting

:and Thermal Operations Guidelines,” 1974.
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There will be additional costs associated with the standard in
existing buildings, and these are primarily connected with the need to
spot-check existing buildings. The staff members who will perform the
. spot-checks and administer the program at DCA are the same people who
will perform these functions for the program measure entltled, "Seven Day,
Day-Night Thermostats in Publlc Bulldlngs" (spot=checks for temperatures
and for llghtlng levels w111 be made at the . same time). '

The required number of 1nspectors is determined by the amcunt of
building space that will be spot-checked each year. There will be about
1.3 billion sq ft of floor space in 'public buildings by 1980. Roughly-
10 percent of this space will be in establishments of less than 4,000
sq ft and will be exempt from lighting and temperature regulations.

For the purposes of estimating coests, it is assumed that the state
will spot-check 10 percent of eligible space each year and that one
inspector will be able to inspect about 40,000 sq ft a day Therefore,
the state will need 12 inspectors. These 1nspectors will need a total of
$5 000 in measuring equ1pment and a total travel budget of $58,800.

In addition to the 1nspectors; DCA will need a program administrator
working full-time from June 1977 through 1980, and two staff working half-
time for 1977, then three-fourths time from. 1978 through’ 1980 (see Exhibit
C-15 for personnel requirements and costs, and Exhibit C—16 ‘for total pro~
gram costs for the temperature and lighting measures)

Costs to the Private Sector

The cost of complying with - the lighting standards in new and renovated
buildings will be substantially outweighed by the amount of savings for
building owners. Similarly, even in existing buildings, the required
investments will be nominal and highly cost effective. There will also be
indirect savings, such as lower maintenance costs due to the reduced number
of fixtures that must be maintained. ‘

The lightinq standards in new buildings will have a significant impact
on suppliers of lighting equipment and heating,-ventilating, and air con-
ditioning equipment. Manufacturers of lighting fixtures stand to lose
about 12 percent of their current total market, and the combination of
lighting standards and thermal standards for new buildings together result
in an 8 percent decrease in the market for HVAC equipment (see Exhibit c-10,
"Thermal Efficiency Standards for New and Renovated Bulldlngs,“ p. C-36) .

Implementatlon of mandatory llghtlng standards for new and exlstlng
bulldlngs will have no positive economic impacts on.the c0nstruct10n indus-

try. Implementatlon of lighting standards in existing buildings could
result in a ‘substantial number of new jobs - 1n the constructlon 1ndustry.
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nghtmg Efficiency Standards and Seven-Day, Day/nght
Thermostats in Public Buildings -

Personnel Costs to lmplementlng and Administering Orgamzatlons

Task

Year Staff Requirements Man-years Oiganization. Salary ($) . Annual Cost ($)
Program management 1977 1 program administrator - 056° : _ " DCA 21,000 - 1'0,500' c
Develop regulations and publ'i(:' 1977 2 staff 1.0 DCA 15,000 . 1 5,’000
education materials _ ' : .
Spot-check buildings 1977 12 inspectors 6.0 ‘DCA 12,000 72, 000
~ Program management 1978-1980 1 program.administrator . 1.0 "DCA_ 721,000 21 OOOI :
Liaison with field engineer: 1978-1980 2 staff 1.5 DCA 15,000 22,500
public education ) ‘ N i - :
© Spot-check buildings 1978-1980 12 inspectors 12.0 DCA ' 12,000 - 144,000
Annual cost 1977 . 97,500
\ 1978 187,500
1979 187,500
1980 . 187,500
Total cost 660,000 .

GL=D Haryx3



Lighting Effiéiéhcy Standards and _Sevén;Day,vD'ay/Night', '

Thermostats in Public Buildings
Total Costs to Implementing and Administering Organizations

Costs by Calendar Year

V Ty_pé of Cbsts‘ . 1977, .

~ 1979

1980 ... Total

1978

Personnel 97,500 187,500 187,500 187,500 660,000

Fringe benefits 20,475. 39,375 39,375 39,375 138,600 .

(.21 x personnel)

Travel* : ‘ 8,400 16,800 16,800 16,800 - 158,800

Equipment** 2,000 1,000 1,000 1.000 5,000

Supplies*** 25,000 15,000 5000 5,000 50,000
~ Contractual :

Construction

Other

Subtotal 163,375 259,675 249,675 249,675 912,400

Indirect'charges 34,125 65,625 65,625 65,625 231,000

(.35 x personnel)

Total 187,500 325,300 315,300 315,300 1,143,400

-

** Measuring equipment.
***Public education materials.

10,000 miles per inspector per year

C=57

at $.14 per mile.
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' ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS:

The environmental impacts of thls measure would be associated with
‘the reduction in demand for electricity. 1In addition, since this reduction
will be largest during the summer months when the air condltlonlng load is
highest, a 'large portion of the energy sav1ngs w111 occur at tlmes of peak
demand. :

Social impacts of the measure will be minimal. It has been shown
. that substantial reductions in lighting levels can be achieved without
interfering with activities within a building. - However, it is expected
that. there will be some resistance to retroactzve standards on exlstlng
bulldlngs. N
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\ Summafy Sheet for Accumulating Total Energy Savings for
Mandatory Lighting Efficiency Standards for Public 3uildings

Exhibit C-17

Electricity Savings in Trillion Btu
(from Worksheets, line 4a)

Office Buildings: . | 089 (x101?)
Retail Stores: , £ 1.38 (x1012)
‘Schools: . . 0.56 (x1012)
Hospitals: o ' 048 - (x1012)
Other: - 120 (x10l?)
Subtotal ) 431 (x1012)
Calculate total energy saﬁings
in terms of source fuel, by )
multiplying the subtotal by X 3.33
3.33 (the factor to correct
for generating efficiency).
Total =1 1435 (x1013)
Btu

Summary Formula: Eg = 3.33 ILg

C-59
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Stata Energy. Conservation Program
Lighting Efficiency Standards

Exhibit C-17, continued

WOrksheet for Total Electricity Savings in Terms of Source Fuel ‘~@}

(in trillion Btu) for ‘the followinq buildinq type (check one)

.

X Office - Retail Stores N Schools C Hospxtalq C Othéf'wmf

Note: Step 1 may be skipped if a State has specific State data on.projected

“lighting energy for this building type. -The five territories must skip
Step 1 and provide their own data tor Steps 2a and Ja.

Step 1l:' -Calculate projected 1980 electrxcal energy consumption for lighting .

in buildings in region built prior to and following effective date of pro-
gram, in trillion Btu. . :

Enter 1980 énergy consumpﬁioh for lighting in buildings built

Step 5: Enter savings (line da) for =2ach building tyre on Summary Sheet.

Formula: L_ = L_F.C, *+ LpF C,

1
pre-1971 in region (Table I.C.). . 14.2 (x10™")
Enter enerqy for lighting in addx:ional buxldings buxlt in region v "lﬁ
each year since 1971. (Table I.C.). .12 (xi0°")
'Enter number of years program in effect (Table 1.D.). ) ) 1.375
Compute no. years between beginning of 1971 and time program ‘
goes into effec;‘(lo - line lo). : . 8625 -

Compute 1980 ene:qf consumption for lighting in buildings in oo
region built in 1971 through the time program goes into 1113 ¢ 1012)
effect (line lb x 1d), L ) - : x
Compute 1980 energy consumption for lighting in all buildings in 25.33 (xlolz)
region bullt,prior‘to time program goes into effect (line la + le). '

' Compute 1980 energy consumption for lighting in buildings in region 12
built during the ‘years program is in effect (line lc - 0. S)x(line lb]1 13 (x1077)
Enter State/Regxon ratio (Table I.A., see instruction noted on table). 0.1589

Step 2: Calculate electrical -energy savings in. State gy buxldxnas buxlt )
prior to program effective date, in trillion Btu. : :
Enter total projected 1980 lighting enerqy for buildings in Staté,; ) i
built prior to effective date of standards (State data or line ' T 12
1f x 1h). = . 4.02 (x10~ )L
. , - Le
Enter 3% (decimal fraction) reduction in lighting in existing
buildings (State esczmate. see Table I.B. for data.on potential
reductions). - - - R : ' ) 0.2 F
Enter Eracﬁion of floor-space affected (State estimate). 025 <
- . . Co : - <,
Compute electricity savings in "existing" buildings (line 2a x 12
2b x 2¢). . . . 060  (x107%)
Step 3: Calculate electrical energy savings in State by buildings built since
time of program effective date, in trillion Btu,
Enter total projected 1980 lighting energy for bﬁiidihgs'ih _
State built since time of program effective date (State data ) . 12
or line 1g x lh). Cee e s : 018 . «x107)
. n
Enter % (decimal fraction) reduction in lighting in new buildings
(State estimate: see Table I.B. for data on potential reduction). 0.5 F
' n
Enter fraction of floor space affected (State estimate). 0.95 Ch
. . 12
Compute electricity savings in "new" buildings (line 3a x 3b x 3c). 0.09 (x1077)
Step 4: Calculate total electrical energy savings bv new and existing
buildinqs in the State, in trillion Btu.
’ ' Al2
Aggregate savings (line 2d + 3d).’ 0.69 (x10 .
s



o * Exhibit C-17, continued
State Energy Conservation Program SR
Lighting Efficiency Standards :

'IWOrksheet for Total Electricity Savings in Terms of Source Fuel
(in trillion Btu) for the following building type (check one):

Office X Retail Stores Schools Hospitals . Other

Note: Step 1 may be skipped if a State has specific State data on projected
lighting energy for this building type. The five territories must skip '
Step 1 and provide their own data for Steps 2a .and 3a.

Step 1: Calculate projected 1980 electrical energy consumption for lighting
' in buxldmgs in region built prior to and. followin1 effectxve date’ of pro=-
gram, in trillion Btu.

a." Enter 1980 energy ccnsumption for lighting in buxldxngs built

' . 12
\pre-1971 in reg:.on (Table I.C.). o . 18.1 (x10" )~
b. Entet energy for lxghf.;ng in addxcional buildxngs buxlt in r:eqxon » 12
" each year since 1971. (Table I.C.).’ 1.88 (}th )
c. Enter number of years program in effect. (Table I.D.). 1.875

d. COmpute no. years between beg:.nnmq of 1971 and tme program
goes into effect (10 - line lc). .

'

e. Compute 1980 energy consumption for lighting in buildings in.

region built in 1971 through the time program goes mto :1528 ( 1012
effect (line 1b x ld) “olx
£. cOmpm:e 1980 enerqy consumption for. lighting in all buxldlngs in o ('1012) .
reqmn built prior to time proqram qoes into effect (line la + le) 3338 (x .
g. = Compute 1980 energy consumption for lightmq in bundings in regzon '12

built durinq the years program is in effect (line lc - 0. S)x(line '1b). 259 (x10™%)

h. ' Enter State/Regioh‘ ratio ('rable I.A., see instruction noted on table)..0.1589

Step 2: Calculate electrical energy savings in State‘gy buildings built .
Lior tOJrogram effective date, in trillion stu. :

. a. Enter total pro;ected 1980 lz.qhtinq enerqy for buildings in State

built prior to effective date of standards (State data or line: o 12
1f x lh). L : 530 (x107°)
i —_— L
b. Enter % (decimal fraction) reduéEiqri_ in lighting in existing
buildings (State estimate: see Table I.B. for data on potential B ,
reductions) . o : o o 03 Fe
c. Enter fraction of floor space affected ('Sta_t:e estimate). 075, : c .
H T ] e
d. Compute electricity savmgs dn. "ex:.stmq buxldings (lme 2a x ' 12
2b x 2¢c). ' B - 119 (xlO )
Step 3: Calculate electncal energy savings in State ‘by bul.ldings buxlt since
time of proqr:am effective date, in tr:.ll:.on Btu.
a. Enter COt:al pro:ected 1980 lighting energy for bu:.ldmgs J.n/ , s
"State built ‘since time of program effective -date (State data o 12"” ,
or line 1g x 1h). . L 041 (x10 L
b. Enter % (decimal fraction) reduction in lighting in new buildings .
(State estimate: see Table I.B. for data on potential reduction). 0.5 : Fn Y
c. Enter fraction ofv f.lt-:or space affected (State estimate), 0.95 'cn
d. Compute electricity -savings in "new"' bu:_'leinqs (line Ja x 3b x 3c). 0.19 (x107")
Step 4: Calcuiate total electrical energy saw.ncs by new and existing
buildings in the State, in trillion Btu.
: 12
1.3
a. . quregate savings (line 2d + 3d). 8 (x10 )L
- - L

Step 5»:' Enter savmqs (lJ.ne 4a) for each buxldrxg type on Summarv Sheet.

Formula: L_ = L,FeCq + LnF Cp - | e



Exhibit C-1/, conunuea

State Energy Conservation Program
Lighting Efficiency Standards

Worksheet for Total Electricity Savings in Terms of Source Fuel
{in trillion Btu) for the following building type ({check one):

Office Retail Stores X Schools __Hospitals __ Other
D - - - —_—

Note: . Step 1 may be skipped if a State has specific State data on projected
lighting energy f4r this building type. The five territories must skip
Step 1 and provide their own data ‘for Steps 2a and 3la.

Step 1l: Calculate projected 1980 electrical energy consumption for lighting
in buildings in region built prior to and following effective date of pro-
gram, in trillion Btu.

a. Enter 1980 energy consumption for lighting in buildings built

12
pre-1971 in region (Table I.C.). 15.6 (x10°°)
b. Enter energy for lighting in additional bulldings built in region 12
each year since 1971. (Table I.C.). ‘ 0.87 (x10™7)
c. Enter number Bf years program in effect (Table I.D.). 1375

d. Compute no. years between beginning of 1971 and time program
goes into effect (10 - line lc). . 8.625

e. Compute 1980 energy consumption for lighting in builqinqs in
region built in 1971 through the time program goes into

12,
effect (line 1lb x 1ld). 7.50 (x1077)

f. Compute 1980 energy consumption for lighting in all buildihgs in

: _ 2.1 (x10*%)
region built prior to time program goes into effect (line la + le). :
g. Compute 1980 energy consumption for lighting in,buildings in reqgion 12

built during the years program is in effect (line lc =~ 0.5)x(line 1b). 0.76 (x10"")

h. Enter State/Region ratio (Table I.A., see instruction noted on table). 0.1482

Step 2: Calculate electrical energy savings in State by buildings built
prior to program effective date, in trillion Btu.

a. Enter total projected 1980 lighting energy for bu;ldans in ata*e

built prior to effective date of standards (State data or" 12
1f x 1lh). . 342 (x1277),
) o “e
b. Enter % (decimal fraction) reduction in lighting in exzstan
buildings (State estimate: see Table I.B. for data on potential
reductions) . ‘ 0.2 fe
c. Enter fraction of floor space affected (State estimate). 0.75 c
e
d. Compute electricity savings in "existinq“ buildinés (line 2a x 12
2b x 2¢). - : - 0.51 (xlo )

Step 3: Calculate electrical energy savings in State by buxldlngg built since
time of program effective date, in trillion Btu,

a. Enter total projected 1980 lighting energy for buildings in
State built since time of program effective date (State data

or line 1lg x 1lh). ___jill_ifiiiik
==L

b. Enter % (decimal fraction) reduction in lighting in new buildings ,
(State estimate: see Table I.B. for data on potential reduction). ., 0.5 _F

c. Enter fraction of £floor space affected (State estimaﬁe). ' 0.95 %

d. Compute electricity savings in "new” buildings (line 3a x 3b x 3c¢). 0.05 (x10"%)

Step 4: Calculate total electrical energy savings by new and 2xisting
buildings in the State, in trillion Btu,

12

056 (<1077
L
.S’

Aggregate savings (line 24 + 3d).

\kstep 5: Enter savings (line 4a) for each building tvpe on Summary Sheet

b1 7 — T O~ LT © A~ !



- " Exhibit C-17, continued
State Energy Conservation Program 2 ‘
Lighting Efficiency Standards

' Worksheet for Total Electricity Savings in Terms of Source Fuel
* (in trillion Btu) for the following‘building type (check one):

Ofnce‘ Reta:.l Stores Schools X _X Hospitals ____ Other

Note: Step 1 may be sk:.pped ‘if a State has specxnc State data on pto;ected
lighting energy for this building type.  The five territories must skip
Step 1 and prov:.de theu own data tor Steps 2a and 3a.

Step 1l: Calculate pto;\ected 1980 electrical ene:gy consumm:ion for lighting
in buildings in region built prior to and followmq effective date of pro=
gram, in trillion Btu.

a. Enter 1980 energy consumption for lighting in buildi’nqs' built

: 12
pre-l97l in region (Table I.C.). , , o o . 125 (x1077) . .
" b. Enter enerqy for lighting in additional baildinqs ‘built in reg:.on ' ‘ 12
~each year since 1971. ('rable 1.C.). o ’ 0.83 (x10™")
c. Enter number of years program in effect (Table I,.D.).‘_, : .1-37“5‘
d. Compute no. j(ears.between beginning of 1971 and time program " ,
goes into effect (10 - line lc). _ B ~8'625', .
e. Compute 1980 -energy consumption for lighting in buildings in ‘ .
region built in 1971 through the time program goes into 7.16 (x1 012) , ‘
effect (line lb x 1d), o el )
f. Compute 1980 energy consumption for lighting in all buildings in 19'66("1012),

region built prior to time program goes into effect (line 1_; + lg).

g. Compute 1980 energy consumption for lighting in buildings in region | 0.73 (x10'3)
built during the years program is in effect (line lc - 0.5)x(line lp), 9™ (x10

h. A Enter Stata/chAion ratio (Table I.A., see inltruction noted on table).. 0.1482

Step'Z: Calculate electtical energy savings in: State by bu1ld1ngs built
prior to program effective date, in trillion Btu, ‘ - : o

a. Enter total projected 1980 lighting energy for buildings in State .
built prior to effective date of standards (State data or line i 12
1f x lh). B . ) 291 (x10 )L
b. Enter % (decimal fraction) reduction in lighting in existing
buildings (State estimate: see Table I.B. for data on potential

reductions). o . 02 - Fe‘
‘c. Enter fraction of floor space affected (State estimate). . 0.75 )
- e
d. Compute electricity savings in existmg“ bu:.ldings (line 2a x - 12>
2b x 2c). . o ‘ . ‘ . ) B (x10™°)
Step 3: Calculate electr:.cal energy savings in State by buildings bul.lt since
time of program effective date. in Lrill:.on Btu
a. Enter total pro]ccted 1980 lighting enezqy for bu:.ldingé in
State built since time of program effective date (State data ) .12
or line lg x 1lh). . , ( . . o 0 xlo
. : . n
b. Enter % (decimal fraction) reduction in lighting in néew buildings
(State estimate: see Table I.B. for data on potential reduction). 04 F
c. Enter fraction of floor space affected (Stace estimate). ) 095 - S

d. Compute electricity savinqs in "new" buildings (line 3a x 3b x 3c). 0.04 (x1077)

Step 4: Calculate total electrlcal energy savings by new and existing
buildings in the State, in trillion Btu. .

12
- : 048
a. Aggregate savings (line 24 + 3d). (x10 )L
; , @ Tl .

Step 5: Enter savings (line 4a) for each building type on Summary Sheet.

Formula: Ly = L FoCe * LnF,Cp c-63



~ State Energy Conservation Program
Lighting Efficiency Standards

Worksheet for Total Electricity Savings in Terms of Source Fuel
(in trillion Btu) for the following building type (check one):

Ooffice Retail Stores __ Schools ___Hospitals _X_Other
Note: Step 1l may be skipped if a State has specific State data on‘projectéé
lighting energy for this building type. The five territories must skip, .
Step 1 and provide their own data. for Steps 2a and 3a.
Step 1l: “Calculate pzojected 1980 electrical energy consumption for lxght{gg
in buildings in region built prior to and following effective date of pro- .
gram, in trillion Btu.

Enter 1980 energy consumptlon for lthtxng in bulldans buxlt

S 120
pre-1971 in region (Table I.C.). : L 293_(x10 )‘
Enter energy for lighting in additional buildings built in region : 12
each year since 1971. (Table I.C.). : , : ‘ 178 x107%).
Enter number df years program in effect (Table I.D.). ‘ 1.376

- Compute no. years between beginning of 1971 and time program

goes into effect (10 - line lc). _ . 8.625

Compute l980 energy consumption for lighting in . buildings in

region built in 1971 through the time program goes into 15.35 ‘1012)
effect (line 1lb x 1d), -39 (x
‘Compute,l9ao énergy consumption for lighting in all buildings in "45.15 ;ﬁlolz)
region built prior to time program goes into effect (line la + le). " *

Cbmpute 1980 enerqgy .consumption for lighting in buildinés in region 12 o
built during the years program is in effect (line lc - 0.5)x(line 1b), 1.56 (x10°7)

Enter'staté/Reqion ratio (Table I.A., see instruction noted on table). 0.1589 . '

Step 2: Calculate electrical energy savans in State by buxldans built '
prior to program effective date, in trillion Btu, :

Enter total projected 1980 lighting energy for buildings in State

3

built prior to effectxve date of standards (State data or line 12
1f x 1h). . ) . 747 (x1077),
Enter % (decimal fraction) reduction in lighting in existing - )
buildings (State egtimate: see Table I.B. for data on potential
" reductions). . ' 0.2 .
Enter fraction of floor space affected (State estimate). 0.75 c
) ) e
Compute electricity savings in "existing" buildings (line 2a x >
1.08 12
2b x 2¢). 08 (x1077)
Step 3: Calculate electrical energy savings in State by buildings bullt since
time of program effective date, in trillion Btu, :
Enter total prOJected 1980 lighting energy for buildings in
State built since time of program effective date (State data 12
or lxne lg x 1lh). _ 0.25 (x10 RN N
. _— %,
Enter % (decimal fraction) reduction in lighting in new buildings
(State estimate: see Table I.B. for data on potential reduction). 0.5 Fn
Enter fraction of floor space affected (State estimate). ) 0.95° q{

R . 12
Compute electricity savings in "new" buildings (line 3a x 3b x 3c). 0.12 (x107")

\

Step 4: Calculate total electrical energy saﬁings by new and existina
buildings in the State, in trillion Btu.

) ; 1.20
Aggregate savings (line 24 + 3d). 120 (xic

Step 5: ‘Enter savings (line 4a) for sach building tvoe on. Summary Sheet.

Formula: 'L_ = LF.Cy + LpF C. . c-64
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SEVEN—DAY, DAY/NIGHT THERMOSTATS
IN PUBLIC BUILDINGS

. PROGRAM MEASURE

This measure will establish mandatory thermostat settings for public
buildings during working hours and unoccupied periods.* It will require
the installation of 7-day, day/night thermostats or similar control equip-
ment, as well as interlocks between heating and cooling systemsm '

' Energy savings from this measure are estlmated to be 18 trillion Btu
in 1980, or $45 million.

IMPLEMENTATION APPROACH

Detailed Provisions

Implementation of this measure will involve establishing mandatory
regulations as well as recommending voluntary actions. Generally, the
measure will require that all public buildings be equipped with central-
ized temperature controls utilizing a ‘7-day clock and interlocks to pre-
vent simultaneous operation of heating and cooling systems. In addition,
there will be quidelines for voluntary 1nstallatlon of other energy-
conserving HVAC control equipment.

* The regulations will allow for minor deviations from the basic require-
ments where they are inappropriate, and, under certain circumstances,; where
other equipment, systems, or approaches can be shown to achieve substantially
the same objectives. Likewise, regulations establishing minimum and maximum
temperature settings for control systems will be written so as to ensure
that in those cases where compliance might result in increased energy use
(e.g., areas with high lighting or other sources of heat that, at set tem-
peratures, would require cooling), appropriate equipment changes or alternate
settings are provided for. Thus, the regulations will be designed to meet
energy conservation goals without unnecessary adverse impacts' on bulldlng
owners or the publlc.

* Public buildings include offices,‘retail stores, schools, hospitals,
multi-family residential housing, recreational facilities, and other .
buildings or areas open to the public, 1nclud1ng, for thlS measure,
industrial office space.
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Specific requirements for installing and operating temperature control
.equipment will be established as part of the implementation process. Basic
;provisions of the measure will include:

Thermostat settings during working hours of no nigher than 65°F. ' ‘
for retail space and 68°F for other space during the heating season
(defined by the operation of heating equipment), and not lower than

'78°F during the operation of alr-condltionlng equlpment

Thermostat settlngs during unoccupled perlods of ‘no hlgher than
55°F during the. heatlng season; and, during the operation of air-

- conditioning equipment, shutoff of HVAC equipment or, if shutoff

is not p0551ble, thermostat settings no lower than. 80°F

Legal measures requiring that thermostat settings in public build-
ings be maintained in accordance with state regulations and that
responsibility for compliance rests with the persons (owners or
tenants) responsible for these settings. In addition, detailed
regulations specifying responsibilities w1th respect to equipment
installation and operation. -

- Guidelines for voluntaryrinstallation of additional HVAC control
*equipment that will become mandatory for certain building types .

under specified conditions.  Equipment will include systems that
automatically shut off or slow down ventilation during unoccupied
periods; enthalpy controls to enable use of cool nighttime air
for air conditioning; and additional (or relocated) thermostats

-where existing thermostats are inaccurate or improperly located.

Health and comfort of occupants and protection of building from
temperature extremes will be taken into consideration.

' Statements specifying that certain institutions will be exempt
- from regulations upon approval by, the state. . For example:

" establishments of less than 4,000 square feet, hospitals and

" other health facilities, and space occupied by senior citizens

.- or preschool children. For these institutions, voluntary
compliance with the program will be requested.

A system will be established for identifying buildings that do not
‘comply with the regulations. This will involve building inspectors authorized
- to perform spot-checks of building equipment, thermostat settings, and actual
temperatures during occupied and unoccupied periods. Substantial fines will
“be levied for non-compliance, based on the degree of deviation from the
regulations. The fines will increase with subsequent vioclations.

) The program will have an appeals procedure, as well as criteria for
" the postponement of requlatory provisions and the waiver of fines for
hardship cases or other credible circumstances.
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Implementing and Admlnlsterlng
Organizations

The Department of Communlty Affairs (DCA) will implement and admlnlster
the program. This will include the preparation of spec1fic reqgulations.
The inspectors who will spot-check thermostat settings will be organized
into a separate unit, since a different level of skill, experience, and
training will be required. DCA will publicize the regulations, and respond
to questions from building owners concerning their respon51bilities to
install or modify equipment. Finally, DCA will carry out enforcement and
. monitor the effectlveness of the program in terms of energy savings.

Legal Mechanisms

Three types of legislative authority will be needed to implement and
administer this program: 1) authority to regulate settings of thermostats
and other HVAC control equipment; 2) authority to require equlpment instal-
lation and modifications; and 3) authority to ensure compliance through
spot-checks by 1nspectors.

Implementatlon Plan and Schedule

Regulations regarding thermostat settings will become effective upon
promulgation; provisions regarding equipment installation will become
effective as of January 1, 1978. It is anticipated that enforcement of
the measures can begln S months after the program becomes law.

In addition to draftlng and enactlng legislation and preparing regula-
tions, the implementation plan consists of: . training inspectors, publicizing
regulations, responding to inquiries, performing spot-checks of thermostat
settings, monitoring savings, and conducting additional spot-checks to
assess the adequacy of control equipment. ' (See Exhibit C-18 for the imple-
mentation schedule.) . a

. Monitoring System

DCA will keep fecords of thermostat settings recorded’ by inspectors.
In 1980, the State Energy Office will calculate the effectiveness of the
program, the data and estimated savings due to changed temperatures.

Related'Measﬁres'

Several of the other measures included in the New Jersey Energy Con-
servation Plan are related to this temperature-control program. Implementa-
tion of ASHRAE 90-75 standards, which will reduce heat loss or gain, has
been assumed in energy savings calculations for thlS measure. Other pro-
grams that could similarly reduce heat loss/gain or the operating time of
HVAC equipment, but that have not been explicitly considered here, include
lighting standards, mandatory furnace inspections, and generalized measures,
including utility conservation 1nvestments and tax 1ncent1ves for
conservation measures.
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Implementation Schedule

Séven-Déy, Day/Ni.ghvt Thermostats in Public BUildi'ngs

Calendar Months

Task 7 » » .
1 May 1977 1 Jan 1978 1 Jan 1979 1Jan 1980 1 Jan 1981
Draft Iegislétion [ |
Enact legislation . [ ] :
. 7’
Prepdre regulations (draft, review, ]
and final)

Train inspectors -~

Publicize regulations .

Respond to inquiries

- Conduct spot-checks of thermostat

settlings

Monitor savings

Conduct additional spul-éheckS' to -

assess adequacy of equipment
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- EXPECTED ENERGY SAVINGS

Energy savings from this measure will be a function of: 1) total
energy use for space heating and cooling in public buildings; 2) the propor-
tion of buildings impacted by the program; and 3) the percent savings
achieved by the reduced temperatures. Thermostat regulations and the
calculations for estimating savings are significantly different for
working hours and unoccupied periods. For clarity, the savings for these
two periods are discussed separately. ' : Co : o

The energy savings estimates presented here are conservative, since .-
they are based on temperature adjustments alone. Additional HVAC control
adjustments will likely yield substantial additional energy savings.

Savings During Working Hours

Energy savings of 3.6 trllllon Btu are expected in 1980 from regulatlons
that mandate thermostat settings during working hours of no higher than 65°F
in retail space and 68°F in other space while space heating equipment is
operating, and no lower than 78°F while air-conditioning equipment is
operating. . ‘

'SpecificaLiy; energy savings were determihe§ by the fol}owing formula:

ES :I[(HSR X HEQ) + (HS_ X HE ) + (AS x AE)]

WH

where
ES. . = 1980 energy savings estimate for working hours

I = Impact fraction (percent of building where the minimum/maximum
temperature standard lS met specifically as a result of the
state actlon)

HSp = Percent heating savings for retall bu;ldlngs (from basellne
heating demands, as a result of 3°F average turndown, from
68°F to 65°F, by the bulldlngs impacted by the measure)

!

HS, = Percent heating savxngs for office and other bulldings,
excluding hospltals (from baseline heating demands, as a
result of 2°F average turndown, from 70°F to 68° F, by the
bulldlngs impacted by the measure) . «

AS = Air conditioning savings for all buildings (from basellne alr
conditioning demands, as a result of a 4°F-average turnup,
from 74°F to 78°F, by buildings impacted by the measure)

‘= 1980 energy use w1thout the measure for space heatlng in retall

)
R bulldlngs
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= 1980 energy use without the measure for space heating in
=bffice and other buildings, except hospitals

‘=‘~1980 energy use without the measure for air condltlonlng 1n .d

‘iall public buildlngs, except hospltals. f{

The folloWing valuesnwere used in-the calculation:

I

= 50 percent*

= 1.2 percent*

y '="0.7 percent*

= 13wpercent**
= 22.9 x.10%2 Brur**
= '91.3 x 1072 Btur#*

47.9 x 1o12 Btu***.

The impact fractlon (I) was assumed to be 50 percent based ‘on the
follow1ng considerations:

' Commerc1a1 buildings will still have a relatively poor record of

temperature control in 1980 due to the widespread existence of
central metering and thermostats that are controlled by tenants.
Other considerations are retailers' fear of adverse competitive
effects due to lower temperatures and the heat/cooling demands
of office workers. Therefore, without the program, it is
reasonable to project that at least two-thirds of the commerc1a1
space in 1980 would not meet the standard.

Slnce the thermostat mlnlmums/maxlmums are»mandatory and backed up
by an enforcement program, it is reasonable to project that at
least three-quarters of the buildings not meeting the standard

- Yin the base case w1ll comply w1th the standard by 1980..

* Ppercent heating sav1ngs was calculated as the percent reduction in the
inside-outside temperature dlfference (T3 - To or AT, using T, = 42.8,
from ASHRAE data on the: average winter temperature for Atlantlc City,
Newark, and Trenton) multiplied by the fraction of space-heating energy

‘consumed during working hours (10 percent, from U.S. Federal Energy Admin-

. istration, Energy Conservation Paper No. 20: Guidelines for Saving Energy
in Existing‘Buildings, June 16, 1975, p. 106). :

" Source: U S.. Federal Energy Administration, Energy Conservation Paper

'20: .

Guldellnes for Saving Energy in Existing Buildings, June 16, 1975,

- ®*** Source: U.S. Federal Energy Administration, State Energy . Conservatlon

. Program:

Sourcebook, Vol. 2., 1976.
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These assumptlons - that at least .75 percent of the two-thirds that
need to reduce temperatures will do so =-- are the ba51s for the S0 percent
© impact fractxon used in the savings calculatlons (.67 x .75 = .50).

The flgures for energy use in 1980 without the measure for space
heating in retail buildings (HE,), for space heating in office and other
buildings, except hospitals (HEg), and for air conditioning in all public
buildings, except hospitals (AE) were derived from FEA estimatés (see
Exhibit C-19). o 4 S

Savings During Unoccupied Periods

The enexgy savings from temperature adjustments during unoccupied
periods are much greater than the savings from adjustments during working
hours. Among the factors contributing to this difference are the greater .
amount of tlme that buildings are unoccupied and the greater degree of
temperature reduction that is possible during these periods. Savings in
1980 are expected to be 14.4 x 1012 Btu from regulations that mandate
thermostat settings during unoccup;ed periods of no higher than 55°F while
space heating equipment is operating, and the shutoff of air conditioning
systems,. or if shutoff is not possible, settings of no lower than 80°F.

Specifically, energy savings were determined by the folloﬁing formula:

ESUP = IH(HS x HE) + IA(AS X AE)‘
- where
ESUP = 1980 energy savings estimate for unoccupied periods
IH = Impact fraction for heating (percent of building inveptory
where the standards are met as a result of the state action)
I = Impact fraction for air conditioning

HS =  Perceht heating sav1nge”for pﬁbllc buildings (from baseline
' heating demands as a result of 10°F average turndown in space
impacted by the measure)

AS = Air-conditioning savings for public buildings (from baseline
air-conditioning demands, as a result of compliance with the
regulations by buildings impacted by the measure)

HE = 1980'energy use without the measure for space heating in public
buildings, except hospitals

AE = 1980 energy use without the measure for air condltlonlng in
public buildings, except hospitals.
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1980 Inventory of Commercial Buildings
~ and Energy Usage in New Jersey*

‘Type of Building

Old Buildings**  New Buildings™

Total '

Retail - ~ : : o
108sgft 288.1 22.30 3104,
HE, 10'2 Btu 225 0.35 229
AE, 1072 Btu 13.7 0.93 14.6

Offices

108 sq ft 233.1 10:40

HE, 10'2 Btu - 32.7 0.35

AE, 102 Bw 10.1 0.30

Schools - .
106 sq ft , 230.6 7.70 860.1"
HE, 102 Btu 29.1 0.40 91.3°
AE, 1012 Btu 4.8 0.08 33.3
Other .

108 sq ft 364.6 13.70

HE, 102 Btu 28.4 0.38

AE, 1012 Btu 17.4 057

Hospitals .
108 sq ft 89.1 3.10 92.2
HE, 1012 Btu 13.7 0.16 13.9
AE, 1072 Btu 5.1 0.13 5.2
Total
- 108 sq ft 1205.5 57.20 1262.7
HE, 1012 Btu 126.4 1.64 128.0
AE, 10'2 Btu 51.1 2.01 53.1

HE = space heating energy use

AE = air conditioning energy use

SOURCE: U.S. Federal Energy Administration, Sourcebook, Vol. 2: State Energy Conserva-
tion Program 1976, Tables VA and IVB, p. 44, and Table IVC, p. 45 for inventory data and
assumptions; and Tables VD and IVE, p. 46, and Table IVG, p. 48, for unit energy use-data

and assumptions. Additional inventory data from FEA, '’Residential and Commercial Energy
Use Patterns 1970-1990,"” Project Independence, Table 2.8, p. 68. '

»

Energy consumption figures represent total 1980 state energy use by the buildings of the

appropriate type. |t is assumed for these figures that the ASHRAE 90-75 standard becomes
mandatory effective on September 1, 1977. Itis further assumed that 1980 energy use is
equal to the annual energy use of buildings in place as of July 1, 1980. All energy use
figures include electrical losses.
**Old buildings are those with conventional (pre-ASHRAE 90-75) space heating and cooling
needs. They include the 1970 inventory plus additions from January 1, 1971, through
June 30, 1980, minus removals from January 1, 1971, through June 30, 1980, minus space
impacted by the thermal standards (from FEA worksheets).
T New buildings include space constructed or renovated in accordance with 90-75 standards.

" Exhibit C—19
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' The following values were employed for the savings calculation:

IH" = .32

IA = .2‘3‘1
"HS = .38*
AS = 05%* ‘ .
‘ 12’ -
HE = 114.2 x 107" Btu***
AE = 47.9 x 1012 Brur*s.,

The .32 impact fraction for heatlng is lower than the .50 impact
assumed for working hours because it is expected that, without the program,
only 40 percent of the space would not have met the standards by 1980. This
is likely since' temperatures in retail establishments and the comfort of
offlce workers do not play a part in decisions concerning temperatures ‘
after hours. Assuming slightly better complxance with this program than
for the worklng hours standards -- 80 percent -- the result is a .32 1mpact
fraction (.40 x .80 = .32). : L

In the case of air condltlonlng, ‘the impact fraction is very low because
most buildings already shut off cooling equipment after hours due to .the’ high
cost of coollng. It is assumed that only 25 percent of the space would be
1mpacted by the measure in 1980, and that compliance would be 90 percent
(.25 x .9 = 23)

COSTS OF THE MEASURE

' Cost to Implementing and
‘Administering Organizations

This program will be operated by the same staff as the measure calling
for mandatory lighting standards in public buildings (p. C-48). One program
administrator and two supporting staff will run both of these programs at DCA.
spot-checks for'lighting and thermostat compliance will be performed by
inspectors at the same time. ‘ 4

* Source: U.S. Federal Energy Administration, Energy Conservation Paper
No. 20: Guidelines for Saving Energy in Existing Buildings, June 16, 1975,
p. 105, Figure 14, using 4,800 degree days (from ASHRAE data; the average
for Atlantic C1ty, Newark, and Trenton).

** Resource ‘Planning Associates estimate, based on recommendatlons from the
National Bureau of Standards. The figure is intended to be conservative in
view of the wide variation in equipment and operating characteristics and
the lack of publlshed estlmates of average savings.

*** {U.S. Federal Energy Admlnlstratlon, State Energy Conservation Program:
Sourcebook, Vol. 2, 1976.
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" The required number of inspectors is determined by the sample of

 35 building space that is to be spot-checked each year. There will be about
- 1.3 billion square feet of floor space in public buildings by 1980. Rough--

ly 10 percent of this space is in establishments of less than 4,000 square
feet and is exempt from lighting and temperature regulations. For the
purposes of estimating costs, it is assumed that the state will spot-check
10 percent of eligible space each year. One inspector will be able to
inspect about 40,000 square feet a day. Therefore, the state will need

12 inspectors (see Exhibit C-20 for personnel requirements and costs).

While the administrator is expected to begin working half-time on the
program in July 1977, the inspectors will begin in October. As a result,
total state personnel costs are estimated at '$97,500 for 1977 and $187 500 .
for each subsequent year.

Additional direct charges will be incurred by the state in the form
of travel costs for inspectors. In 12 inspectors each travel 10,000 miles
per year, travel costs (at $.14 per mile) will total $16,800 annually.

For 1977, only $8,400 will be required for travel. -

‘Total costs for this program and the lighting‘program come to $187,500
in calendar 1977, $325,300 in 1978, and $315,300 in 1979 and 1980* (see
“Exhibit C-21 for combined program costs). y :

Costs to the Private Sector

The owners of commercial space will reduce operating costs to the
extent that they comply with the thermostat regulations, and will incur
investment costs to the extent that they install or modify HVAC control
equipment. These costs could amount to $11.7 million if equipment costing
an average of $25 per 1,000 square feet is required to be installed in 40
percent of the total space, excluding hospitals.

It is important, However, to weigh these costs against the savings
in energy costs for building owners. The economic value 6f the &dnnual
energy savings from this measure is approx1mate1y $45 mllllon, assumlng
an average energy price of $2.50 per-million Btu.

ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS

The environmental impact'of these thermostat regulations will be
positive due to reduced fuel consumption. No fuel switching is expected.

* Calculated by loading fringe benefits.onto personnel costs at 21 percent,
and loading overhead ("indirect costs") onto personnel costs at 35 percent.
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Lighting Efficiency Standards and Seven-Day, Day/Night
Thermostats in Public Buildings

-- - Personnel Costs to Implementing and Administering'Organizatibns

.

Year Staff Requiremé_m_s

Task ; Man-years ~ Organization - Salary ($) © Annual Cost ($)
Program management 1977 ) 1 program admihistratojr 0.5 DCA ‘ 21,000 10,500
Develop regulations and public 1977 2 staff ‘ 1.0 DCA 16,000 15,000
education materials _ : : '
Spot-check buildings 1977 12 inspectors 6.0 DCA . - ..12,000 72,000
Program management 1978-1980 1 program administrator 1.0 DCA 21 ,000 21,000
Liaison with field engineer; 19781980 2 staff ‘ 156 DCA 15,000 2?2,500
public education : . _ 4 : : : o i
Spot-check buildings 1978-1980 12 inspectors  ~ 120 DCA 12,000 .. 144,000
Annual cost 1977 ' ‘ 97,500
1978 : v - ~ 187,500
1979 . ‘-18?,500
1980 - ;'1 87,500
Total cost . 660,000
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nghtmg Effnclency Standards: and Seven Day, Day/Nught ~

* Thermostats in Public Buildings -
Total Costs to Implementlng and Admnmstenng Orgamzatuons :

Costs by Calendar- Year

Type of Costs - 11977

1979

1980 -

10 000 miles per inspector per year at$. 14 per mile.

~ ** Measuring equipment.
***Public education materials.

c-76
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1978 Total . -
Personnel . 97500 187,500 187,500 187,500 . 660,000
. Fringe benefits' ~ 20475 39,375 ' . 39375 39375 138,600
(.21 x personnel) : : EEE o
Travel* - . % 8400 ° 16800 . 16,800 16,800 58,800
Equipment** = 2,000 . 1,000 1,000 1,000 . 5000 . -
Supplies*** 25,000 15,000 5,000 5,000 50,000 -
‘Contractual ' ' L o
Construction
Other | _ _ .
Subtotal . - 163,375 260675 249,675 249675 912400
Indirect charges 34,125 65,625 65625 .. 65625 231,000
(.35 x personnel) _ ' o o
Total ; 187500 325,300 315300_ 315,300 1,143,400
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Opposition to these controls may come from those who object to
mandatory governmental regulation in general. . However, it is expected
that the substantial cost savings'will make this program attractive to
owners and operators of public buildings.

Reduced temperatures during working hours may be unpopular with _
office workers or other building occupants. Such impacts should decrease
over time as people adjust to .generally lower levels of space heating and
cooling. .Retail customers may actually appreciate cooler winter tempera-
tures, since many continue to wear outside clothing while shopping.
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REPLACEMENT OF GAS PILOT LIGHTS

PROGRAM MEASURE .

This-méaéure will reduce the amount of energy wasted by pilot lights
in gas appliances. Gas pilot lights operate continuously. ‘- In most in-
stances, the energy they consume is not useful. An automatic electric
ignition device can replace the pilot light and save most of the energy.

The measure will require that gas utilities serving New Jersey
replace pilot lights with automatic electric ignition devices in 40 percent
of gas furnaces operating as of January 1, 1978, by January 1980, and in
50 percent of those furnaces by January 1981. In addition, all gas furnaces,
' ranges, and dryers purchased or installed after December 31, 1977, will be
‘required to have automatic intermittent ignition systems.*

Total energy savings from this measure will be 6.85 trillion Btu in
1980, or $17.1 million. Over 50 percent of these savings will come from
furnace retrofit. ‘

IMPLEMENTATION APPROACH

Implementing and Administering
Organizations

’

The Board of Public Utility Commissioners (PUC) will implement and
administer furnace retrofit; the gas utilities will be responsible for
meeting retrofit targets. The New Jersey State Energy Office (SEO) will
promulgate legislation requiring automatic ignition devices for new
appliances. '

Legal Mechanisms

\
'PUC has the authority to require that utilities retrofit gas furnaces.
Legislation will be necessary to prohibit gas pilots on new appliances.

Implementation Plan and Schedule

PUC and SEO will assist gas utilities in preparing plans for meeting
retrofit targets. PUC will review and approve all plans by January 1978,
when the installation of automatic ignition systems in target furnaces
- will start. '

* New Jersey is also investigating the desirability of requiring that the
utilities retrofit gas water heaters with automatic ignition devices and
that new water heaters installed after 1977 have the devices.



SEO will promulgate legislation by July 1977 requiring electric
ignition systems in new furnaces, ranges, and dryers installed after
December 31, 1977. SEO will notify and review comments from atfected
parties, such as builders and appliance manufacturers, prior to July 1977.
(See Exhibit C=22) for the lmplementation tasks, responSLbllltles, and
schedules for furnace retrofit and automatic ignition system programs )

Monltorlng;sttem

Each gas utility will keep ofderl}, accessible records of the number
of existing furnaces and completed ignition-device retrofits in its service
area. Every 6 months starting in July 1978, PUC and SEO will review
utility records to monitor progress. SEO will periodically check with
builders, appliance manufacturers, and retailers to ensure that new gas
furnaces, ranges, and dryers have electric ignition devices.

Related Measures

Related measures include:

e ' The New Jersey Department of Public Utilities is assessing
" the merits of automatic ignition systems. Its initial
findings strongly favor the use'of such systems. However,
it is awaiting the results from other tests being conducted
in New York and New Jersey before making a final recommendation.

® Public Service Gas and Electfic is conducting a test on

100 furnaces in which it has installed electrlc 1gn1tion
systems.
o Brooklyn Union Gas is conducting a test on 1,700 furnaces

in cooperation with the state of New York.

° The California Energy Resources Conservation and Development
Commission has prohibited the use of continuous gas pilots in
furnaces, swimming pool heaters, ranges, and dryers installed
after July 1, 1978. The Commission is developing a retrofit
program. - ' :

) FEA is considering requiation of pilot lights as one option
in formulating energy-eff1c1ency standards for appliances.

It is uncertain whether FEA standards would take effect before _
1981.
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Replaceméht of Gas Pilot Lighfs

Implementation Schedule

Task

Calendar Months

 1May 1977

1Jan 1878

1Jan 1979

1Jan 1980 1 Jan 1981

Furnace Retrofit
Establish program guidelines

(PUC/SEQ) -

Request.plans from gas utilities for

meeting retrofit targets (PUC)

Prepare and submit plans for meeting
retrofit targets (gas utilities)

" Review and approve plans (PUC)

Install autornatic ignition systems in. |

target furnaces (gas utilities)

. Monitor instaltations (PUC/SEO)

Automatic Ignition in
New Furnaces, Ranges, and Dryers

~ Promulgate legislation (SEO)

Notify affected pdrlie:', €.g., manu-
tacturers, builders, retdilers (SEQ)

Review and enact legislation
(legistature)

Monitor new installation: (SEO).

5.
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ENERGY SAVINGS

The total number of furnaces, ranges, and dryers as of July 1, 1980,
will be 6.27 million units (see Exhibit C-23).* Without this measure, they
would use an estimated 16.7 trillion Btu in 1980. " Furnaces and ranges
would account for 99 percent of this consumptlon (see Exhibit C-24).

Total energy savings resulting from this measure are projected to
be 6.85 trillion Btu for 1980. Over 50 percent of the sav1ngs are from
retroflttlng furnaces with electric Lgnltlon systems.‘ o

Methodologz

Energy savings (ES) from the elimination of standlng pllot llghts in
furnaces, ranges, and dryers are a functlon of:

° Total number of gas furnaces installed before January 1978 (Fi)
e  Percent of Fj that will be retrofitted before July 1, 1980* (Pp )
1 .

e Tbtal number of- gas furnaces, ranges, “and. dryers 1nsta11ed as
replacement equipment between January 1, 1978, and July 1, 1980%*;
(Fr)' (Rr)' and (D ), respectively ‘ v

e  Percent of replacement equxpment Fr' Ry, and Dr, that would have
electronic ignition systems without state action; (PF Y, (PR ),
and (PD ), respectively

® Total number of gas furnaces, ranges, and dryers installed as
.original equipment between January 1, 1978 and July 1, 1980%*;
(Fg)» (Rg), and (D), respectively

° Percent of original equipment, F,, R,, and D,, that would have
electronlc ignition systems without state action; (PF ), (PR ),
and\(PD ), respectively

) Average cubic feet per_day'of gas consumed by pilot Iights in
furnaces, ranges, and dryers; (Gp), (Gg), and (Gp), respectively.

* Savings in 1980 will result from furnaces, ranges, and dryers that are
retrofitted or installed between January 1, 1980, and December 31, 1980.
However, to approximate energy savings, appllances that are retrofltted

or installed after July 1, 1980, are ignored and ‘it is assumed that a

‘full year of savings is realized for each appllance ‘retrofitted or installed
between January 1, 1980, and July 1, 1980. g _ x
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Tdtal Number of Fufnaces, Ranges, and Dryers in
New Jersey as of July 1, 1980

Housing Type ' . Housing Stock*®  Furnaces** . Ranges ,Dryers :
‘Mobile homes 85000 - - 85,000 86000 - -

- Single family 1,405,000 1,405,000 1,405,000 -
Low-density 675,000 340,000 675,000 -
{single-family
attached, 2-4 units) : :
Low-rise 295,000 © - 60,000 295,000 —

{5 or more units,
fewer than 4 stories)

High-rise N 340,000 70,000 © 340,000 -
(5 or more units, , . .

. more than 3 stories)

Total o -+ 2,800,000 . - 1,960,000 2,800,000 1,510,000t

* RPA estimates based on U.S. Federal Energy Administration, Sourcebook Vol. 2: State Energy
Conservation Programs, 1976, Tables IV-A, |V-B, IV-C and FEA, Residential and Commaercial
Energy Use Patterns 1970-1990, Project Independence, Blueprint (P1B), 11/74, pp. 56, 68.

**Assumes one furnace for each mobile or single-family home, for every two low-density units,
and for every 5 low-rise or high-rise units.

t Assumes that 54 percent (FEA estimate) of the re5|dences in New Jersey haw= dryers.
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1980 Gas Consumption by Pilot Lights

in Furnaces, Ranges, and Dryers
{without state action)

Total

Furnaces Ranges Dryers
Tota) number of umts in 1980 1,960,000 .2,800.000 . 1,510.000
Percent of units using gas* .40 73 18
Percent of gas units 100 99 30
* with standing pilots** '
Number of units with 785,000 2,025,000 81,550
standing pilots
Average amount of gas used by 27 n 7
standing pilot (cu ft/day)t
Btu per cubic foot of gas 1,035 1,035 . 1,035
Average energy used by 10,200,000 4,200,000 2,600,000
standing pilot (Btu/yr) ' _
85 0.2 16.7

Totai energy used by standing 8.0
pilots {trillion Btu/yr) .

* From U.S. Census (1970), Detailed Housing Characteristics, New Jersey.

**RPA estimates based on discussions with manufacturers and trade associations.

t From Center for Environmental Studies, Prmceton University, Natural Gas Waste by Pilot

LlMts. November:1975. -
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. The relationship among these parameters can be expreSsed as the
following equation: . o

' BSiotal = Bgurnace * PSrange * ESaryer
~ where.
Estfnace = (?i x ?Fi)* [(Fy x (1‘- PFr)]:+ FFO x (; - ?Fo)] x
[GF‘x'(1/035*'Btu/cu ft) x 365 days’pet<yéar]
E_:Srange . = [(Rr x»(l“' Pgr)] + [(Ro x »(l"-_ PRo)l_x
[GR x (1,035* Btu/cu £t) x 365 days per year] :
Esdryer [(Dr x (1 - PDI') I+ [(Do X (1‘ PDO)] X

[GD'x (1,035* Btu/cu ft) x 365'daYS’pé£AYear]{l‘

In other words, total energy savings equal the sum of the savings from
furnaces, ranges, and dryers where, for example, the savings from furnaces
equal the number of furnaces to be retrofitted, (F; + Pp;), plus the number
of replacement units affected, [Fy x (1 - Pp )], plus the number of original
equipment units affected, [Fy, x (1 - Pp )], ¥ times the average amount of
energy consumed by the pilot lights thag will be replaced with electronic
ignition systems [Gy x (1,035* Btu/cu ft) x (365 days per year)].

Calculation of Energy Savings

Total projected energy savings (ES) for 1980 are 6.85 trillion Btu,
assuming: , :

785,000 (furnaces installed before 1/78, from Exhibit C-23)

Fy =
Pp, = 45 (equals 40 percent by 1980 plus 5 percent between
1 January 1, 1980, and June 30, 1980) B
Fp, = 130,000 (assumes that the average life of a gas furnace is
12.5 years and that there were 650,000 gas furnaces
in 1970)

* Source: Center for Advanced Computation, University of Illinois,
CAC Technical Memo. No. 39: Direct Energy Use in U.S. Economy, 1967,
January, 1975.
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_Gp

Cp

The

= 290,000

= 83,000

= 10

= 95

= 70,000

=" 32,750

= 82,500

= 10
= 95

= 27

= 11

= 7

(assumes that the average life of a gas range'is
15 years and that there were 1,750,000 gas ranges
in 1970)

(assumes that the average life of a gas dryer is
13 years and that there were 430,000 gas dryers
in 1970) . . . : .

(estimate based on discussions with appliance manu-
facturers and trade associations)

(same as above)

(same as above)

(assumes that 140,000 new furnaces are added for'
200,000 new housing units completed between
January 1978 and June 1980, and that 50 percent
of the new housing units will use natural gas
for space heating; based on estimates from
Public Service Gas and Electric Company)

(assumes that 131,000 ranges will be installed as
original equipment between January 1978 and June 1980,
of which 25 percent will use gas)

(assumes that 165,000 dryers will be installed as
original equipment between January 1978 and June 1980,
of which 50 percent will use gas) :

(estimate based on discussions with appliance manu-
facturers and trade associations)

(same as above)
(same as above)
(Source: Céhtef,for Environmental Studies, Working

Paper W-22: - Natural Gas Waste by Pilot Lights,
Princeton University, November 1975.)

(same as above)

(same as above) .

results of calculations for energy savings for furnaces, ranges,
and dryers are shown in Exhibit C-25.



Replacement of Gas Pilot Lights: Calculatibn of 1980 Energy. Savings

Exhibit C~25

Average Energy Used  Total Energy Saved by -

Percent of

: Number of Units by the Standing Pilot  Electric ignition Systems _ .

" Type of Unit . . Affected . (million Btu/yr) in-1980 (trillion Btu) Total Savings
Furnaces : o -

Retrofit: 353,000 10.2 3.60 83
New—replacement 130,000 102 - 1.33 19
New—original equipment 70,000 10.2 071 10
Ranges . : : :
New-—replacement 260,000 4.2 1.09 16
New—original equipment 29475 4.2 a 0.12 "2

Dryers o o ' . _.
New—replacement 4,150 26 : " negligible | negligible
New-—original equipment 4128 26 : negligible negligible
Total ' 6.85 100 -

™
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COSTS OF THE MEASURE

Costs to Implementing and’
Administering Organizations

All government costs are covered under existing PUC and SEO budgets.  °

Cost to the Private Sector

_ The cost to retrofit a furnace is between $80 and $120. Therefore,
furnace retrofits for 390,000 units will cost, on average, about $39 mil-
lion between July 1977 and January 1980. The payback period is reasonable --
about 4-1/2 years -- assuming that the discount rate is 8 percent and that
the price of gas is $3 per thousand cubic feet to the consumer. Retrofit -
could be financed by consumers and utilities. Utility financing is dis- .
cussed as a separate measure. ‘

Consumers will pay a premium:of about $55* for new furnaces, ranges,
and dryers with electric ignition. About 600,000 new units will be
affected before 1981 at a total cost to consumers of about $33 million.
The average payback period on furnaces, ranges, and dryers is estimated
to be about 3 years, 7 yéars, and 13 years, respectively. CT

- ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS

The impacts from this measure will be favorable. . Furnace retrofit
will provide employment for over 130 people, assuming that each person
will install about four units a day. The political and social impacts
from a reduction in gas consumption should be positive, considering the
natural gas crisis during the winter of 1976-~77. There may,. however, be
problems in assigning liability for any damage that results from mandated
installation of retrofit furnaces. Reduced gas consﬁmption is assumed
to have a positive, though possibly small, impact on the environment.

* Based on original research conducted by the Energy Resources Conservation
and Development Commission of Califorrnia.. ‘



- MEASURES, SINCE DECEMBER 22, 1975
L WATER CONSERVBTION CODE

PROGRAMaMEASURE ST

. The Natlonal Assocratlon of Plumblng, Heating and- Coollng Contractors
(NAPHCC) and the Amerlcan Soc1ety ‘of Plumbing Englneers (ASPE). have developed
a Natlonal Standard Plumblng Code. This ccde has been adopted 1n New Jersey.

e

- In October 1976, NAPHCC and ASPE held hearlngs on adoptlng a water con-
servatlonysubcode as an amendment to the National Code. This subcode, which
was’ deve',ped by the ‘New Jersey Department. of Communlty Affalrs, spec1f1es
Amaxlmum water flow rates for faucets, shower heads, water closets, and
other flxtures.v» : : » e

=’Spec;f1cally, the preparedlcode‘changes'are;

_lSection 7.7.4 Water Conservation - Water Closets. -Water °
~closets:shall be designed, manufactured and installed so

as to-be operable and adequately flushed with no more than’
3.5 gallons of water per flush.

Section 7.8.5 Water Conservation;- Urinals. - Urlnals shall

‘be designed, manufactured and 1nstalled so as to:be operable
" and adequately flushed w1th no more than 2.5 gallons of
"water per flush. ‘ .

Sectlon 7 9.4 Water Conservatlon - Flushometer Valves. -

~+Flushometer valves shall be designed, manufactured, 1nstalled '

and adjusted so as to prov1de no more than 3.5 gallons of .

tfwater per flush' to any water closet connected thereto, and
no more than 2.5 gallons of water per flush for each urinal
- connected thereto.'

Section 7.9.8 Water Conservation -~ Flush Tanks. Flush tanks

shall be designed, manufactured and installed so as to provide

no more than 3.5 ‘gallons of water per flush for each water .
closet, and no more than 2.5 gallons of water per flush for
each urinal or for the equivalent length per urinal for
trough urinals'installed in. accordance with Subsection 7.8.3.

Section 7.11.2 Water Conservation - Lavatory Faucets.

Lavatory faucets shall be designed, manufactured and installed
so they shall not exceed a water flow rate of 3 gallons

per minute with varying supply line pressure. Every lavatory
faucet shall be prov1ded with an aerator. - ' : )

- Section 7.13.5 Water Conservation - Shower Heads. Shower

heads shall be designed,  manufactured and installed so as
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to dellver water at a rate not exceeding 3 gallons per mlnute
with varying supply line pressure.

° Section 7.14.2 Water Conservation - Sink Faucets. Sink
faucets shall be designed, manufactured and installed so
they shall not exceed a water flow rate of 4 gallons per
minute with varying supply line pressure. Every sink faucet
shall be provided with an aerator.

It is expected that NAPHCC and ASPE will formally adopt the water con-
servation subcode in June 1977. Since New Jersey already subscribes to the
National Code, this action will 1mplement the water conservation subcode in
New Jersey as well. It is expected that the water code will become effec-
tive in September 1977.

EXPECTED ENERGY SAVINGS

The energy savings from this measure are estimated to be 3.0 trillion
. Btu in 1980. This figure .is based on savings of 2.4 trillion Btu from
reduced operatlon of household hot-water heaters and 0.6 trillion Btu from
a reduction in commercial water heating and operation of water-treatment
facilities. Cost savings in 1980 will be $7.5 million.

The following formula was used to calculate annual energy savings in
household hot-water heaters as a result of the water conservation provisions
of the building code:

ES = Gy x O x Dy x 365 x Py [Rpg + (Pp X Rpp)] X AT x Dy =
Ea

The definitions of these variables and the values used for the savings
calculation are as follows:

ES Expected 1980 energy savings (Btu)

’Gw=85

Average annual gallons of domestic water use per capita*

il

0 = 3 = Average number of occupants per dwelling unit

DI = 238,390 = Number of dwelling units affected by the code by 1980
(assumed to be all units constructed or. renovated
between 1/1/78 and 7/1/80, from program measure entitled,
"Certification of Thermal EfflClency in Existing Housing",
see p. Cc-1).

* New Jersey Department of Env1ronmental Protection, Report on the Need
for Water Conservation Plumbing and Practices, 1976. :




PH = 0.50 - =\Propqrtion of water:eaved that Qouid‘havé been hot water*

Repg 5.0;12 = Reduction in total household water use due to shower-
S ﬂhead prov151ons** ’

P?'.%fO;OQ‘:iif'Proportlon of Gy used in lavatory and sink faucets
N (assumed ‘equal to proportion for “cooklng and washlng")**

Rpp = 0.25 = Reduct;on in water used due to fauCethprdvisions*

AT = 90°F ='Temperature increase of water by hot-water heaters, on
' " the basis of 50° 1nlet and 140° outlet -

Dy = 8.35 = Density of water (pounds per gallon)

Ep = 0.50 ='Est1mated average seasonal efficiency of hot—water
heaters, including electricity losses.***
To monitor “energy sav1ngs, ‘the New Jersey Energy Office, w111 estlmate
actual 1980 savings based on data from the departments -of Env1ronmental
Protection and Communlty Affairs, 1nclud1ng-

° 1980 water use

\

. '1980 per capita water use, both actual and as pro;ected prlor to
implementation of the water conservation code .

e Unit  energy consumptlon of New Jersey water treatment facilities
in 1980 ’ :

) New and renovated residential and commercial 1nventory from the
‘ effective date of the code to July 1, 1985. : , N

*  RPA estimate.

** New Jersey Department of Environmental Protection, Report on the Need
for Water Conservation Plumbing and Practices, 1976.

*** New England Regional Commission, "Hot Water Conservation’Measures,“
Systems Research, February 4, 1974. ' '
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MEASURES SINCE DECEMBER 22, 1975
WEATHERIZATION PROGRAM

- PROGRAM MEASURE

The New Jersey Department of Community Affairs (DCA) has provided
substantial assistance to the state's Community Action Agencies (CAAs) in
their programs to insulate and generally weatherize low-income homes under
grants from the U.S. Community Service Administration. Approximately 100
homes have been retrofitted per month since December 1975. DCA Division
of Human Services has provided on-site technical assistance and training
for CAA staff, established a mobile Energy Resource Center, prepared
materials for consumer awareness projects, and provided other forms of
administrative and technical support.

Under this program measure, funds are used directly to weatherize
low-income residences and to encourage energy conservation by others in
the community through public education activities. In addition, employ-
ment and training opportunities are made available to unemployed workers.
Although funding has been appropriated only through June 30, 1977, the
program is expected to continue beyond that date.

EXPECTED ENERGY SAVINGS

Houses will be retrofitted at the rate of 100 per month from January
1, 1976, through June 30, 1980, for a total of 5,400 houses. The average
savings per house will be 25 percent of the average annual energy consump-
tion in single-family dwellings (138 million Btu*), or 35 x 106 Btu. Total
savings-a year in 1980 are then 5,400 x 35 x 106 Btu, or 0.2 trillion Btu,
worth $500,000 in savings. \

To monitor energy savings, the New Jersey Energy Office will collect
data from DCA late in 1980 on the number of houses retrofitted with funds
provided between December 22, 1975, and July 1, 1980. Assuming the most
reasonable level of savings for each house, the office will ‘then calculate
actual 1980 eneérgy savings.

* From data in the measure entitled "Certification of Thermal Efficiency
in Existing Housing" (p. C-1). This figure is approximately the same as

the figure for total savings from measures listed in the New Jersey appendix
of U.S. Federal Energy Administration, An Evaluation of Data Developed in

'A Study of Retrofit for Energy Sav1ngs of Homes', November 1975.
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IMPROVING BOILER EFFICIENCY

PROGRAM MEASURE

The purpose of this measure is to improve the energy efficiency of”
boilers rated at between 5,000 pounds and 500,000 pounds of steam per hour.
These boilers account for 85 percent to 90 percent of the energy consumed
by bozlers in ‘the 1ndustr1a1 and commercial sectors. : '

"There'are three ways to lncrease boiler eff;ciency;'7

1. Improve maintenance and operating'procedures for existing boilers

2. 'Increase 1nvestment in equlpment to improve heat recovery or’ com-
bustion in existing and new b01lers '

5. Increase the desxgn efflclency of b011ers that will be purchased.
For example, set minimum efficiency standards for ‘the deslgn of
new equlpment.

The first two methods w111 be the most effective means of 1mprov1ng boiler
eff1c1ency by 11980.

This measure establishes mandatory fuel -to-steam (or hot: water) stan-
dards to. keep target boilers operating near maximum design efficiency, and
sets voluntary stack-gas temperature standards to encourage .investment in
heat-recovery equipment. In addition, the measure calls for three programs
that will encourage boiler owners and operators to help malntain boiler
efficiency. These programs are:’

e  Testing b011er operators' knowledge of energy-eff1c1ency proce-~-
dures as a. requlrement for obtaining a high pressure fireman and
charge energy-efficiency llcense to be offered by the Department
of Labor and Industry ‘

¥ ) Follow—up on Industrialvworkshops sponsored by FEA”

o Demonstratlons of technlques and potentlal for energy sav1ngs
using large, state-owned boilers.

Total energy savings resulting from this measure are projected to be
22.7 trillion Btu for 1980, or $56. 8 mllllon.

* Boilers larger than 500,000 pounds of steam per hour are used mainly by
utility companies and are generally considered to be efficient. Boilers
smaller than 5,000 pounds of steam per hour are used primarily by small

' commercial and some residential users.  The savings from greater efficiency
of these small boilers is too small to make an efflClency lmprovement pro-'
gram cost effective. co
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" IMPLEMENTATION APPROACH

Detailed Provisions

, The measure establishes mandatory fuel-to-steam (or hot water) effi-
ciency standards, and sets vOluntary.Stack-gas temperature standards for
. ‘affected boilers. fBoiler-inspection/certification will begin in January

- -1978.

N Accordlng to b011er dlstrlbutors in New Jersey, mlnlmum fuel to-steam
- (or hot water) efficiencies for each unit should be about 1 percent to 1.5
-percent below maximum efficiency standards as determined by boiler manu-

. facturers. - Speclflcvstandards will be developed_foz various types of com-
' bustion equipment, grades of fuel, and ranges of firing rates.

_ Stack-gas temperature standards should be slightly higher for existing
‘boilers than for new boilers (e.g., 350°F versus 320°F) to reflect the higher
‘cost of retrofitting existing boilers with heat-recovery equipment. Accord-
ing to 1ndustry sources,. both efficiency and stack-gas temperature standards
" should be easy to set.

All operators of target boilers must have their boilers inspeéted
(combustion-side testing only) and brought up to standard, if necessary,
twice a year. Heating boilers will be inspected once in June, July, or
August, and once in January, February, March, or April, with a minimum
5-month interval, between inspections. The Department of Labor and Industry
(DLI) will require that each boiler have a thermometer well to measure
stack-gas temperature and a socket for the ORZAT tester to measure
‘combustlon-51de eff1c1ency. (

The Inspections will be done by manufacturers,xinstallation and service
companies, and possibly insurance companies, and will be paid for by boiler
~owners. The inspectors will fill in an energy efflc1ency form and send the
- form, as proof of compliance, to the DLI. Failure to comply will result in

- .fines that will reflect the severity of the v1olatlon. Continued non-

compliance will result in boiler shutdown.

' In addition, the state will take three actions to improve boiler opera-
tors' understanding of techniques for improving energy efficiency. First,
DLI will offer a license to boiler operators that certlfles they have a
'detailed knowledge of the techniques and potential for improving energy ,
‘efficiency. To obtain the license, operators must pass a comprehensive
test on energy-efficient practices for boilers.

_ The second action will be to promote and follow up on FEA Industrial

. Workshops held in New Jersey. These workshops provide instruction on

Ab011er efficiency. : . ' '

Finally, the state will demonstrate methods and equlpment for 1mprov1ng

_efficiency to interested boiler owners.  The demonstrations will use large,. -
state-owned boilers in state buildings. . : o ) C
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- Implementing and Administering

A
Organizations

DLI, assisted by the State'Energy Office’ (SEO), will implement and
administer the boiler efficiency certification and operator licensing
programs. DLI currently monitors an“annual inspection for boiler safety.
As part of this function, it maintains records on every boiler in the
state. In addition, DLI licenses all persons operating low-pressure and
high-pressure boilers with capacities of greater than 3,450 and 207 pounds
. of steam per hour, respectively. :

techniques and equipment for impréving boiler efficiency. '

SEO will follow ﬁpfon~?EA'S[Industr'ai‘bekshops} and)dembhstrate :

Legal Mechanisms

-

Under the New Jersey.édmihistrétiye,Code, DLI'alteady;has the power
to regulate boilers and administer the licensing of boiler operators. SEO.
is already participating in the Industrial Workshops.

Implementation Plan and Schedule

Implementation will involve four programs: boiler efficiency cert%fica-
tion, operator licensing, follow-up on FEA Industrial Workshops, and boiler
efficiency demonstrations. For the certification program, DLI, with the
assistance of SEO, will take the following actions:

° Identify owners and major characteristiés, such as equipment type,
of boilers rated between 5,000 pounds and 500,000-pounds_o§ steam
per hour. Safety inspection records from DLI foice of 3011ef and
Pressure Vessel Compliance will be used to identify target b01;grs.

) Set specific fuel-to-steam efficiency and stack-gas temperature

~ standards for each type of boiler (defined according_tpvtype of

‘combustion equipment, age, fuel, etc.). DLI will enlist thg L

support of manufacturers, design engineers, and trade associations, '

such as the American Boiler Manufacturers Association, to set the
standards.

e  Notify boiler operators and inspectors of program specifics, and |
~ indicate efficiency standards and inspection/certlﬁ;catlon require-
ments and procedures. ’ ‘

° V'Establish aniinspection progtam for compliance yith the sténdards;
DLI will develop reporting propedurgs and materlals{‘and ylll
authorize manufacturers, service organizations, and perhaps



insurance companies to certify boiler efficiency.. Thelinspecéors
will send certification reports to~DLI.. : -

® Verify the integrity of the certlficatlons. . To do . thls, DLI =
will train an inspector to perform spot-checks .on about five o
percent, or 300 b011ers, each year. : :

® Perlodlcally sample 1nspectlon/cert1f1catlon forms and, w1th the
"~ help of SEO, assess the 1mpact of the program on fuel consumpt;on.

Boiler 1nspectlon/cert1f1catlon w1ll begln in January 1978. (See
Exhibit D-1 for the implementation tasks, respon51b111t1es, and schedule
for boiler efficiency certlficatlon ). :

For the operator licensing program, DLI will:

) Develop licensing procedures that will include an examination to
- test the operator's understanding of energy efficiency in boilers.
The test will address efficiency measurements, maintenance- and
operating practices, available equlpment, and procedures for-'
cost/beneflt analyses.

e  Assemble an information package on boiler eff1c1ency to be sent
to operators for a fee. The information package will contain all
materlals needed to pass the exam. Materials will be drawn largely
from 1nformatlon assembled for FEA Industrlal Workshops.

e  Identify and notify boller operators and owners of the program
. and of the availability of the information package.

o rAdministervthe examination.

) Evaluate the program S success in terms of the proportlon of .
' boiler operators that have received the llcense.

Energy eff1c1ency licensing will begin in January 1978 - (See Exhibit D-2
for the implementation tasks, respon51b111t1es, and schedule for operator
licensing.)

SEO has attended two pilot industrial workshops and is promoting
future workshops. SEO will be present at as many workshops as possible
and, as follow-up, will conduct telephone interviews with at least 20
percent of the attendees to evaluate improvements in boiler efficiency
as a result of the workshops. (See Exhibit D-3 for the implementation tasks,

s responsibilities, and schedule for follow-up to the FEA Industrial Workshops.)

SEO will 1mplement the boiler eff1c1ency demonstratlon pro;ects in
four steps: : : :

e Select appropriate State-OWned boilers(si
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Improving Boiler Efficiency

Boiler Efficiency Certification Program

Impltementation Schedule

Task

Calendar Months

\

1 May 1977 1 Jan 1978

1 Joan 1979

1 Jan 1980

1 Jan 1981

Identify owners and characteristics ot
target boilers (DLI/SEO)

Set fuel-to-steam efficiency standards
(DLI/SEQ)

Set maximum stack gas temperature
standards (DLI/SEQ)

Establish inspector program (DLI)

Develop reporting materials and

procedures (DLI/SEO)

Authorize inspectors (DLI)

Hire, train, and cquip state inspector
(bLt) :

Notify target boiler owners and
inspectors of program specifics (DLI1)

Receive and review inspection/
efficiency certification permits (DLI1)

Conduct spot efficiency inspections
(DL

Sémple inspection/efficiency certifi-
cation torms (DLI/SEO)

S
——
-

ansmwaennn | NtEriM period

| —=Q nqiyx3



Improving Boiler E'.ffidiency

Boiler Operator Licensing Program

Implementation Schedule

Calendar Months

Task : R
1May 1977 1Jan 1978 - 1.Jan 1979 -+ 13an 1980 1Jan 1981
Develoup licensing procedures (DLI) —
(¢

Write examinations {DLI)

Assemble boiler efficiency informa-
tion package (DLI/SEQ)

Identity and notify boiler operators
- and owners {DL1)

Ad'mi‘nister the:examinations and
provide information packages (DLI)

' Evaluate prograrm success (DLI/SEO)

i (1N Iel’ilﬁ 'period
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Improving Boiler Efficiency )
Follow-Up to the FEA Industrial Workshop Program
Implementation Schedule

Task . 1976 1977
' Dec Jan Feb Mar Apr May June July A_ug Sept Oct ~ Nov Dec
Attend pitot workshops (SEO) . L
) Heip prepare.invitation list (SEO) » *
Promote conferences. (SEO) - B e .
Attend conferences (SEO) - L ] :
Prepare follow-up procedures and materials (SEO) T
Fullow-up (SEQ/FEA) S
EV»’“MIL (SEO/FEA] ]
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. (SEO),

merited (SEQ) -

Im"brovihg' Boiler Efficiency

Boiler Efficiency Demonstration Program
Implementation Schedule

Task . ) Calendar Months
1 May 1977 1 Jdan 1978 1 an 19?9 _ 1Jan 1980 1 Jan 1981
Select demonstration boilers (SEO) 1 —
Select owners/operators to be . S
invited (SEOQ/DLI) )
Invite 6wners/operators (SEQ) o
Demonstrate boilers (SEO) ™
Follow-up and evaluate program ‘ P

Proceed with next demonstration, if -

v—a Halyx3




° Invite boiler owners and operators to_attend demonstrations

° Conduct demonstratlons showing ways to decrease boiler fuel

consumption
e Telephone attendees aftervthe demonstrations to encoﬁrage.them

to improve energy efficiency in their plants and to evaluate
steps they may have taken as a result of the demonstration.

.- The first demonstratlon w1ll take place in: January 1978 (See Exhlblt
D—4 ‘for- the 1mplementatlon task 4 respon51b111t1es, and schedule fo: '
boiler eff1c1ency demonstratlon program 1)

Monltorlng System

DLI and SEO will sample inspection/certification forms twice a year
to assess improvements. in boiler efficiency. These forms will include
information on operating efficiency prior to implementation of the measure,
operating efficiency at the most recent inspection, and any new heat :
recovery or combustion equipment installed.

Related Measures

The Federal Energy Policy Conservation Act set conservation targets for
the 10 most energy-intensive industries. These industries account for more
than 90 percent of industry's energy use in New Jersey (see Exhibit D-5 for
a summary of industry energy consumptlon in New Jersey). Improved boiler
eff1c1ency will be a key part of " thelr efforts to:meet. the energy targets
established by FEA.

RPN

ENERGY SAVINGS

Without state action, boilers rated at between 5,000 pounds and 500,000
pounds of steam per hour would use about 425 trillion Btu of energy in New
Jersey in 1980. The four programs proposed in this measure will reduce
energy consumption by 5.3 percent, or 22.7 trillion Btu.

Methodologz

Energy savings (ES) will result from 1mproved operatlng and maintenance
" practices and the installation of heat-recovery and combustlon efficiency .
equipment. Savings will be a functlon of:

) The number of boilers in New Jersey in 1980 rated at between
5,000 pounds and 500,000_pounds»of steam per hour (N).

° Average expected 1980 energy consumption per target boiler
. without state action (E).



Energy Consumption of 10 Most Energy-lntenswe

Industries in New Jersey

Energy Consumed in1974

: ' " . Billions
. Industry : SICCode ofkWh  .10'2Bw*.
Food and kindred pfoduct_s 20 6.7 228
. Textile-mill produé_ts 22 2.8 9.5
Paper and allied products 26 7.3 249
Chemicals and allied products -~ 28 314 107.1
Petroleum and coal products 29 . '86 293
Stone, clay, and glass products 32 12.6 430
* ‘Primary metals 33 7.2 246 -
" Fabricated metals - 34 2.8 95
Machinery, except electric 35 28 9.5
Transportation equipment 37. 1.7 58 .
Total 83.9 286.1
_ Percent of total 91 N

‘SOURCE: U.S. Department ot Commerce, Annual Survey of Manufacturers, 1974,

* Assumes 3,400 Btu per kWh,
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-The r
follow1ng

Ineot
energy con
percent of
maintenanc
(Serx Po).

Average percent of energy saved per complylng bo1ler as a

result of improved maintenance and operating procedures (S o) -
This is equal to the average percentage increase in operatlng
efficiency from improved maintenance and operation (Ipo) divided
by the average expected operating eff1c1ency without state ‘action
(0g) .

Compliance‘rate for fuel-to-steam efficiency‘standards (Cmb).

Average percentage of energy saved per installation of heat _
recovery and combustion improvement equipment.- (Sg) - This-is
the average percentage of increase 'in operatlng/eff1c1ency
equipment: (Ihe) divided by the average expected operatlng
efficiency without state actlon (0 ).

Proportion of the target b011er population that will 1nsta11 heat
recovery and/or combustlon eff1c1ency equlpment as a result of
the measure (P ). _ . )

elatlonshlp among these parameters can be expressed as the
equation: :

ES = N x E[Sp X Cpg + Sg x Pel. )
her words, energy savings from the measure equal the estimated
sumed by industrial boilers in 1980 (N x E) times the average
energy saved per boiler as a result of improved operation and

e (Sp, X Cpo) and as a result of new equipment installation, .

Energy Savings Calculation

Therefore-

ES =

projected energy savings are 22.7 trillion Btu, assuming:
‘5,050 boilers |
52.9 billion Btu per year
3.8 perceht; ;here'Iﬁé =“'3 pereent ahdtOév;(7é,percent
90.0 percent
6.4. percent, where Ite =L5;0.percent and'oe - 78 péﬁcent
30;0 percent.. ‘ - | o

8,050 x 52. 9 x 10 Btu (. 038( 9) + 064( 3)1 =»V22 7 trillien Btu.

(See Exhlblt D-6 for a summary of the calculatlon of energy sav1ngs )
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~+ Calculation of 1980 Energy Savings Due to improvea soner cuivienuy

Boiler Capacity _
5,000 to 10,000 pounds . 10,000 to 500,000 pounds

. of steam per hour of steam per hour Total .
: B Equation —— — : - — e
Parameter \ ) , Symbol = 1975 1980 1975 - 1980 - 1976 - 1980
Number of target boilers : , N ¢ 4000% 55000 1,800 " 2,500b .'5,800 - 8,050b
Average expected energy consumption per target boiler E ' 15644  ~ 15.1¢ o 140.0f 137.06 . 54.0 529
(Btu x 109 /year) : S = E o SO ‘ S =
Average expected operating efficiency of a target boiler without O 769 . 78h- - 769 78h 769 .78h
state action (percent) : o e R ' S
Average increase in operating efficiency per complying boiler . Imo . - - 300 - - - 3.0" = 30
resulting from improved mamtenance and operation . : ’ S ) ) ’ o
" Average percentage of energy consumption saved per complymg S’m-oj — - 38 - = o 38 o —_' o 38
boiler as a result of improved maintenance and operation : S : : : :
Compliance rate to fuel to steam efficiency standards* Crno - = . 09 - o= 09 - 09
Average percentage increase in operating efficiency resulting from e - - .—.- .50 - - 5.00 co - . 5.0i )
the installation of heat recovery or combustion efficiency equipment . ' o : ' o
Average percentage of energy saved per installation of heat recovery Se! S =L B4 S Y | S - 6.4
or combustion |mprovement equipment S . ‘ ) . Co e :
Proportion of the target boiler population that will install heat Po o= 30.0 = 300 . - - 30
recovery or combustion efficiency equipment as a result of the ‘ ' ' . - ;
measure™ : . } ' ,
" Average percentage of energy saved as a result of the measure: v Tg - - .5.34 A — - 534 . - . 534
Tg equals (Smo X Cpo) + (Se x Pe) : e S . : o
Total energy savings (trillion Btu/year): (ES) equals N x E x Ts ES - = 45 . ~ . 18.2 L= 22.7
a’ :Based on bonler records ¢ omptled by the Department of Labor and lndustry and_discussions wnh boiler manufd( turers. Approxcmates 10 percent of New Jersey bouler populauon in
1975. : -
Assumes an annudl growth rate of 6. 8 percent, the average growth rate for industrial-size bo:lers (i.e., boilers between 10,000 pounds and 500, Q00 pounds of steam per hout) bc.lween
. 1967 and 1978, Suuru. KVB, Inc. Techmcal Assessment of Energy Conservanan Potent:a/ in Industnal Boilers, 1976 and W Axtman, the Amer(can Boiler Manufacturers '

Association, -

< Based on boiler records ¢ omplled by the Deparlmem of Labor and lnduﬂry and dlscusswns with holler manuiacturers. Approxunates 4 pe:cem of New Jersey S boner popuhm(m in
1975. ; N .

d _Assumes an average annual fuel consumption equivalent to 110,000 gallon: of No. 2 fuel oil.

e Assumes a 2 percent decrease in fuel consumption due to other forces such’ as increased fuel costs.

f  Assumes that the energy consumption of New Jersey's industrial boilers is, on the average, equivalent 1o the average for me Uniited. States Sour(.e KVB lnc Techmcal Assessment
of Energy Conservation Potential in Industrial Boilers, 1976. and W. Axtman, the American Boiler Manufacturers Association.

g Based on dlscusslon with boiler manufacturers, operators, and trade associations.

h  Assumes a2 percent increase in operating efficiency due to other. forces, such as increased fuel costs.

i Conservalive estimaté based on: Auburn University, Department of Mechanical Engmeermg, Program for Improwng Borler Efficiency, Interim Reporr April 19, 1976; KVB, lnc
Techmca/ Assessment of Energy Canservation Potential in Industrial Bo:lers and dcsnussmnq with boiler n‘\dﬂudeluru 5 and aswcnauons

I Sig = mo/Op N

k RPA estimate.

I Sg=Ipc/0®

m

RPA estimate based on discussions with boiler owners, manufucturers, and trade associations.
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COSTS OF MEASURE

Costs to Implementing and v
Adm;nlsterlng O;ganlzatlons

Boiler efficiency programs will cost New Jersey government $52,170 to
implement and administer in 1977 and $63,080 in each year thereafter. . DLI
will bear about 75 percent of the cost, 1argely for the boiler eff1c1ency
" certification program. (See Exhibit D-7 for a summary of costs- to the
1mplement1ng and admlnlsterlng organlzatlons )

Personnel'requlrements for 1mplementat10n will include three people
at DLI for boiler efficiency certification and operator licensing (working
a total of 1.6 person-years each year for 1977-1980) and one person at SEO
for boiler efficiency demonstration and overall coordination of boiler
efficiency programs (working 0.6 person-years in 1977 and 0.4 person-years
each year for 1978-1980). Total personnel costs will be $146,800 (see
Exhibit D-8 for a summary of personnel costs and requirements for '1977, and
1978 through 1980).

Cost to the Prlvate Sector

‘ The prlvate sector will bear three costs totallng $11.6 million by the
end of 1980. First, all boilers must have a thermometer well to measure
stack-gas temperature and a socket for the ORZAT testers used. to measure
combustion~-side efficiency. The average cost of these will be $150. Second,
30 percent of the boilers will be equipped with heat recovery and/or combus-
tion efficiency'equipment at an estimated average eost of $3;0007 _Finally,
boiler owners will pay between $30 and $100 twice a year to have:each boiler
inspected. :

In most cases, the value of energy saved will more than offset the costs.
For example, owners of an average boiler rated at 5,000 pounds of steam per
hour will save about 2,500 gallons of fuel each year, or about $1,230 through
© improved maintenance and operation alone* and an additional $2,070 through the
installation of heat recovéry and/or combustion efficiency equlpment‘**

* Assumes 3.8 percent reductlon in energy consumptlon of 77,000 gallons of
residual fuel 0il per year at 42¢ per gallon.

** Assumes 6 4 percent reduction in energy consumptlon of 77, OOO gallons of
re51dual fuel 011 per year at 42¢ per gallon.



ENVIRONMENTAL, SOCIAL, AND POLITICAN IMPACTS

Improved combustion, heat transfer, and heat recovery will lower stack

"<emissions, and fuel consumption will be reduced by the equivalent of over

. 10,000 barrels of No. 2 fuel oil per day. (

There will be some resistance from boiler owners and manufacturers.
However, most owners can be convinced that the benefits outweigh the costs
and no major capital expenditure is required. Most manufacturers favor the
measure because it will generate more service work and increased sales of
'ORZAT testers, flue gas analyzers, and heat-recovery equipment.
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improving Boiler Efficiency

Total Costs to Implementing and Administering Organizations

Costs by Calendar Years

Total

Type of Costs 1977 1978 1979 1980
Personnel : 32,800 38,000 38,000 - 38,000 148,300
Fringe benefits N 6,890 7.980 7.980 17,980 30,830
(.21 x personnel) _ o '
Travel* ’ : 2800 2,800 2,800 8,400
Equipment 500 500 500 500 .2,000
Supplies ' 500 500 500 500 2,000.
Contractual '
Construction

- Other N
Sgbtotal 40,690 49,730 49,780 49,730 190,030
Indirect charges 11,480 13,300- 13,300 13,300 51,380
(.35 x personnel) _ '
Total ‘52,170 63,080 63,080 241,410

* Assumes 20,000 miles at $.14 per mile per year.

63,080
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Improvmg Boiler Efficiency

Personnel Costs to Implementing and Adm«mstermg Orgamzanons

T-ask’ :

Salal'y (S) )

Annual Cost ($)

. Year Staff Requirements Mgﬁ-Qea_rs . Organization
‘Boiler efficiency certification 1977, ' 2 staff: 1.0 - DLI - 14, 600'} ; 14,500
- Bailer efficiency certification ' 1977 1 inspector 0.1 . DL 23,500 2,350
Operatar licensing 1977 1 staff 05 . DLI .. 14500 - . 7,250 -
Boiler efficiency d(—mt)nstratlon 1978- 1980 ‘l"s_taff "~ 06 _ SEQ oo ) ' 8,700 -
and general coordination o _ X _ - cos T
Boiler effmency Lertlfa(auon 19781980 1 staff: 0.3 ‘ DL{ . 4,350
'-.Bmler efficiency certification 1978-1980 i mspo( tor - 1.0 DLl 123,500 ‘
© Operator licensing 1978-1980 . 1 staff- .03 DLl 4,350
‘BUiIer-efﬂciéhcy'dembnstl‘atipn 1978:1980 1 statt” 04 U SEO .5,800
and general.coordination . . . ’ ' : :
~ Annual cost 1977 32,800
. 1978 38.000. .
. 1979 38,000
: 1980. ‘ 38,000
Total cost . 146,800

8-Q 1A1X3



'WASTE OIL RECYCLING

PROGRAM MEASURE

In 1976, the New Jersey automotlve sector generated 19,952,902 gallons,

d‘,or 2. 9 trillion Btu, of used crankcase oil.* It is estimated that, at
“-maximum, only 60 percent of automotive crankcase oil is now being recycled.

. The remaining 40 percent that is not recycled is, for the most part, dis-

. posed of by individual car owners and commercial fleets operators who add
or change their own oil. The drained oil either leaks out onto the roadway
or driveway where the work is being done or, at best, is dumped . 1nto a near-
" by municipal sewage system, waterway, or back lot.

This measure will encourage the "do-it-yourself" group to save used oil
for re-refining and recycling. The measure involves a public education
- campaign to promote individual and group support of community recycling
centers. It also outlines steps to be taken on the state level for direct
‘financial and resource support for "do-lt-yourself" citizens who respond to
the program. Further, the measure proposes a program that will discourage,
- where possible, improper or harmful disposal of collected automotlve waste
oil. :

Total energy savings from this measure are projected to be 0.8 trillion
tBtu in 1980, or $2 million. :

"IMPLEMENTATION APPROACH

Detailed Provisions:

Collection centers will be established for used oil from the do-it-
yourself group at all motor vehicle relnspectlon stations in. the state.
~ To qualify for a reinspection license,. prlvate serv1ce 'stations ‘will have
- to be equipped with storage facilities for used oil. Ia most instances,

. these stations are already appropriately equipped, and in many cases, the

" .measure will formallze a practice that has already occurred on an 1nformal
basis.

-

% This’ flgure was extrapolated from 1971 data from the followlng sources
~and assumes a 2 percent annual growth rate in use

1. U.S. Bureau of Census, Statistical Abstract of the Unlted States,
' Washington, D. C., 1972.

2. U.s. Department of Commerce, Sales of Lubricating Olls and Indus-
trial 0Oils and Greases (1971),.MA-29C (71-1), October 1972.

3. American Society of Lubrication Engineers and American Petroleum
Institute, Industrial Oily Waste Control, 1974.

4. U.S. Federal Energy Administration, Office of Conservation and
Environment, Sourcebook, Vol. 2: State Energy Conservation Program,
1976. -
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(See Exhibit D-9 for the implementation schedule for establishing standards
for reinspection stations, hiring and training staff, preparing and dissem-
inating promotional materlals, and investigating a program to provxde col~
-lection containers,) :

-Monitoring System

‘Public partlcipatlon in the recycling program w1ll be voluntary ‘The
Department of Motor Vehicles will conduct. spot-checks of relnspectlon sta~-.
tions to ensure that proper facilities are available. PUC will spot-check

' collectors' facilities. 1In addition, collectors will. be required to file
: perlodlc reports w1th the - PUC on the prlces, and disposal, of 011 collected

'?jThese reports will be’ revlewed and analyzed for relevant data on the effec-

'tlveness .of the measure.

i

' ENERGY SAVINGS

of the "do-it-yourself" group (estimated to be 40 percent of the auto-
motive sector), 25 percent merely add oil to their supply, whlle 75. percent
actually change their oil. Of these, approxlmately 85 percent dlscard the
- o0il. Therefore, about 25 percent (0.40 x O. 75 x 0.85) of all automotlve ‘waste
oil 1s potentially recoverable through the measure._ '

In‘1980, approximately'Zl 6 mllllon gallons of automotive waste oil
will be generated. in New Jersey. At a value of 144,000 Btu per gallon, this
is 'equivalent to 3.1 trillion Btu of energy. Therefore, the savings w111 be
25 percent, or 0.8 trillion Btu.

"COSTS OF THE MEASURE

Costs to Implement1ng and , M
Admlnlsterlng Organlzatlons'f L

Durlng the 6-month period prlor to start-up of the recycllng system at
local reinspection stations, the primary cost of’the program w111 be-. borne
by SEO. SEO will be required to develop a public¢ information campaign:and
distribute published information to 0il retail outlets and gas stations.

Costs will be incurred developing, prlntlng, and mailing the material. It
'1s expected that one employee in the energy office working half-time during’
the last half of 1977 can manage both the generation of 1nformatlonal
materlals and the 1nvest1gatlon of a program to supply free recycllng
contalners. : : .

* U. S. Federal Energy Admlnlstratlon,,State Energy Conservation Program:
Methodologies for Estimated Energy Sav1ngs,‘prepared by Stanford Research
Institute, 1976. - o :

LN
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81~-a

-‘Waste Qil Recyciing '

implementation Schedule

Calendar Months

Task
1 May 1977 1Jan 1978 1 Jan 1979 “1dan 1980 1 Jan 1981
A -
Establish standards for reinspection f—

stations {DMV)

Notify stations of new standards
regarding collection and resale of
waste oil (DMV)

Hire/train one staff person 1o prepare
promotional package for program
(SEOQ) . .

Prepare educational materials (SEO)

Disseminate educational information
to oil sales centers and collection

centers (SEO/DMV)

Notify all oil collectors of disposal
requirements (DEP)

Investigate program of providing free

" recycling containers (SEQ)

Distribute containers Lo collection
centers and 10 uil sales centers, if
applicable (SEO)

Secure media coverage for recycling
campaign (SEQ)
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The measure Wlll further mandate that all reinspection stations con-
tract with oil collectors to pick up. the ‘used ‘0il. These collectors will
be required to sell the used .0il for use as lubricant or fuel 011 rather
than for land spreading or other env1ronmentally unsound uses.

An extensive and w1despread public education program will be carried
out. Major retail ‘centers that sell automotive oil (e.gq., gas stations,
supermarkets, department and discount stores) will be provided with educa-
tional materials, such as pamphlets and posters for display, listing ,
.collectlon center locations and explaining the environmental and safety
hazards associated with incorrect disposal. In addition,‘the program will
be promoted through the media with press, radio, and telev151on coverage.

The New Jersey State Energy Office (SEO) will 1nvestigate the possibility
of prov1d1ng the public with free or low-cost containers for the collection
of drained crankcase oil. Container distribution could occur ‘at the point
of sale, as well as at the point of collection. The manufacturing processes
for containers should be taken into con51deratlon, however. “Foxr example,»
if the state were to promote the manufacture of plastic containers that are
made from petrochemicals, the net energy~sav1ngs from a recycllng program
could be significantly reduced

Implementlng and Adminlstering
Organizations ‘ ‘ . : !

SEO will develop and disseminate the educational materials,!prepare
promotional programs, secure media coverage, and 1nvest1gate the fea51b111ty
of distributing free or low-cost containers. :

The State Department'of Motor Vehicles, through its Division of Law
and Safety, will amend the standards for state reinspection stations to
include o0il collection facilities. The Department will also require that

the stations contract with a licensed collector as a prerequisite for the .
license appllcation.

The Department of Env1ronmental Protection will requlre that
the collected oil be disposed of in an environmentally safe manner, or
be processed as lubricant or fuel oil whenever possible. -

Legal Mechanisms

All 1egal mechanisms needed to 1mp1ement the measure are currently
in effect. .

Implementation Schedule

-The recycling program for used crankcase oil will go into operation at’
reinspection stations on January 1, 1978. All educational materials must
be distributed to. collection stations.and 011 retall centers by that date.



. At the same time, one employee at the Department of Motor Vehicles
‘will work half-time on the project for 6 months,. updatlng the standards

'ﬁfvfor reinspection stations to include the used oil collectlon requirement.
. ..This employee will also organize a general mailing to all relnspectlon
‘. stations to inform them of the additional requirement.

No additional inspector will be required to spot-check reinspection
stations. for compliance. The check for oil facilities can be added to

.,g‘ﬁ_the routine 1nspect10ns of these stations that are already carried out
" by DMV. After January 1, 1978, one: PUC 1nspector, whose total time w111

equal 10 percent of a man-year, will spot—check 0il collectors'’ facilities
):and review compliance forms with information on the dxsposal of the col-
- "lected oil sent to the PUC by collectors. Y a

Total personnel, supplles, and equlpment expendltures by state agen-
-+ -cies prior to the program s” operatlonal start-up -in January 1978 will be
1$21,700. Annual costs for 1978-1980 will ‘be $3,340, for a total cost of
'$31,720 for the program. (See Exhibits D-10 and D-11 for personnel costs
and total costs, respectlvely ) ' . :

Costs'to the Private Sector

t

Costs incurred by individual do-lt-yourself 011 changers w111 be min-
- imal.  For the most part, people will return used oil to collection bins
- at reinspection stations during normal visits for gas or car maintenance.

. ENVIRONMENTAL, SOCIAL, AND
' ECONOMIC IMPACTS

The env1ronmental effects of this measure’ will. be p051t1ve. Cur-
?rently, substantial amounts of crankcase o0il are dumped into sewer sys—
tems, used for land. spreadlng or oiling roads, or disposed of in other
‘ways that contribute to environmental pollution problems. The recycling
program will reduce the environmentally unsound disposal of such wastes.
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Waste Oit Recyclmg

Personnel Costs to Implementnng and Admlmstenng Orgamzatlons
Task - . "~ Year Staff Reqqireméms‘ Man-years Organization S'al'ai'yf;j'(s) Annual Cost ($)
" Develop publm Cdmpalgn _ L1977 - 1staff 0.25- SEO I 15000 E 3,750
information - . , . s S o
Redraft standards for reinspection 1977 . 1staff 026 - DMV . . 15,000 - 3,750 .
stations; organize general mailing R ) - . : - S i
S;‘)})l—check_ collectors’ facilities 1978-1980 1 inspector 0.10- DEP" 1.560
rev_iew cumpliance,forms ) ’ ‘
-Annual cost - i 1977 17,500
1978 1,500
- . 1979 1,500
, <. 1980 -, 1.500
Total cost 12,000

01— ¥qIyx3



Waste Ovl Recyclmg

!Total Costs to Implementmg and Admmlstenng Organlzatlons

[

Costs by Calendar Year

Type of Costs - 1977

- . 1978 1979 1980 Total

Personnel - 7,500 1,500 1,600 1,500 12,000

Frmge benefits 1,575 . 315 315 315 2,520

(.21 x personnel) ‘

Travel ' * . :

Equipment* 5,000 1,000 1,000 1,000 8,000
- Supplies** 5000 " : 5,000

Contractua! - -

Construction

Other

Subtotal 119,075 2,815 2,815 2,815 27,520

Indirect charges 2,625 525 525 525 4,200

(.35 x personpel) _ - ‘ ‘

Total 21,700 3,340' 3,340 3,340 - 31,720

* Primarily for waste oil containers.

**Educational/promotional materials and mailings.
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MEASURES SINCE DECEMBER 22, -1975:
TANK FUEL EVAPORATION LIMITS

PROGRAM MEASURE

‘ The New Jersey Department of Environmental Protectlon (DEP) recently

. issued regulations (Subchapter 16, Chaper 27, Title 7) designed to limit
the evaporation of fuels from storage tanks. These regulations require
that permits be obtained for the storage and transfer of liquid hydrocar-
bons, and that control devices, 'such as floating roofs, be used to reduce
hydrocarbon emissions (see Exhlblt D-12 for the detailed provisions of
~this measure prepared by DEP).. ‘These regulatlons were " promulgated March 1,
1976, DEP expects that 1ndustry will be in full compllance before 1980.

'EXPECTED ENERGY SAVINGS

The energy savings from implementation of this program are estimated
to be 8.6 trillion BTU. This estimate was derived fromaDEPbprojectiens
that, once these regulations take effect (before 1980), 75 million gallons
of petroleum products would be saved per year from storage tank losses and-
12 million gallons per year from transfer and process operation losses.*
These projections were adjusted downward based on the assumption that 25
percent of the savings would occur by 1980 without the measure, and then
converted to Btu using the conversion factor of 5.506 million Btu/barrel
of average refined petroleum products. The costs savings from the mea-
sure will be $21.5 million in 1980. ' '

*  New Jersey Department of Environmental Protection's accompenying Notice
of Public Hearing, Basis of Proposed Regulation: Control and Prohibition
of Air Pollution by Volatile Organic Substances, February 21, 1975, p. lO.
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Exhibit D-12

CONTROL AND PROHIBITION OF AIR POLLUTION
BY VOLATILE ORGANIC SUBSTANCES*

. ESSENTIALS OF PROPOSED CODE

Following 'is a discussion of the rationale for the salient features
of the proposed regulation. The comments are keyed to the subsections of

. the proposal. Although individual items of equlpment or systems are spec-

ified in Sections of this Subchapter, such designations are lntended only
‘to 1nd1cate the standard(s) of performance desired. - ‘

7:27-16.2 - Storage of Volatile Organic Substances. Losses of vola-
tile substances to the atmosphere from storage operations fall into two
categories, those resulting from evaporation (breathing losses) and those
resulting from displacement of air from the storage vessel due to changes*
in the volume of liquid contained therein (working losses). Temperature
"and degree of volatility of the substance are the principal determinants
. of losses by evaporatlon from a specified surface of liquid. - Worklng ’
'rlosses generally are determlned by the volume of liquid being lntroduced i
into a storage vessel and the system through whlch the liquid 1s 1ntro-
duced.

There are two ways in which these losses can be minimized. Temper-
ature can be malntalned as low and as constant as possible. The opportu-
'nlty for the passage of vapors to the outdoor atmosphere can be restrlcted

It has long been known that light colors are "cooler" than dark ones.
Light colored surfaces tend to reflect the rays'of the sun, thereby main-
" taining lower temperatures than those which are painted in darker colors.
A practical application of this principle is readily apparent in the wide-
spread use of white clothing and light colored exterior paints in warmer
climates. ' ‘ ' ~

({

The proposal would reduce evaporative losses from storage operations
by applying this same principle in requiring that the exterior surfaces
of exposed storage tanks be painted white. According to the American
.Petroleum Institute, use of even a middle gray paint, increases evapora-
~tive losses by 46 percent over those which occur when white paint is used.
Darker colors allow even greater emissions. The Institute further reports
that evaporative losses may increase by 7 to 15 percent as the surface
~coating deteriorates. Therefore, the proposed regulation is designed to
take advantage of the relatively inexpensive and easily utilized control

* From attachments to N.J. Department of Env1ronmental Protectlon,
Notice of Public Hearing, February .21, 1975.
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Vmeasure of palntlng storage tank" exteriors whlte, and of malntalnlng such
fsurface palnt in reasonable condltlon.

To reduce evaporatlve and - worklng losses, conservatlon vents or
- floating roofs. would be requlred ‘for storage. vessels hav1ng a capacity of
10,000 gallons or greater. -The type of control equlpment is to be deter-
mined by the combination of tank capac1ty and vapor pressure ‘of" the' 'sub-
stance stored, thereby taking cognlzance of two principal determinants of
air contaminants emitted. The terms "conseIVatlon vent" and."floating :
- roof" are employed only to 1llustrate the degree of control desired. .Any
Hvother apparatus or system which the Department approves ‘as belng equally
;or more effectlve wxll be acceptable.

In the absence of 1nh1b1t1ng factors, the rate of evaporatlon esca-
_lates as vapor pressure lncreases, especially when vapor. pressure ap-
proaches atmospherlc pressure of 14.7 psi absolute (psia). Therefore,
for a substance having a vapor pressure of 13.0 psia or greater and stored
in a vessel of 1, 000 . gallon or greater capacity, a vapor recovery system
-will be requlred . Since vapor pressure is directly related to. temperature, - -
which is not necessarlly unlform throughout the substance being stored, it
s lntended that the temperature at which: vapor pressure is to- be determined
‘will be-. that whlch is most’ relevant to the rate of evaporation, that (sic)
at.or near the 1nterface between the llquld and vapor ‘phases in the vessel

Prov131on also 1s made to prevent losses through faulty and lmproperlyv
malntalned gauglng and sampllng systems.' If the vapor - pressure -of the
substance stored 1s l 5 p51a or greater,_the systems must be vapor-tlght
when not 'in use. ~ o S

7 27~ 16 3 - Transfer Operations. Unless precautionary measures are '
taken,.'significant vapor: losses occur during the transfer .of vOlatile
‘organic substances from one vessel ‘to another. Several prov1sxons are
"made in the proposed code to mlnlmlze such losses.

A relatlvely Smele and lnexpen51ve means - of . reduc1ng losses durlug
‘transfer is to ‘suppress the’ splashlng and agitation which .give rise to
droplets. These 11qu1d partlcles, if small .ehough, may be «carried out of .
the ' vessel by the air belng dlsplaced or, because of the: increase in the
exposed 11qu1d surface, w1ll evaporate more rapldly..

Two regulatory proposals are targeted agalnst the. mass1ve losses ‘
from gasoline handling operations. Transfer of this fuel into stationary
or ‘mobile receiving vessels having a capacity of 2,000 gallons or more
would be prohlblted unless the ‘vessel was equlpped with a vapor recovery
_system of 90 or more percent effectlveness, or. other approved control
' Losses also would be’ mlnlmlzed at the retail sites by requlrlng that sys-
tems for dlspens1ng fuel to automotive fuel tanks, on or after July 1,
‘1976, ‘must’ maintain a vapor-tight fit. with the receiving tank during trans-
~fer, prevent- splllage durlng transfer. .and’ dlsconnectlon, collect no less
than 90 percent by welght of the gasollne vapors dlsplaced from the
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" Exhibit D-12, continued

receiving tank during transfer, and recover no less than 90 percent by
weight of the vapors collected. The effective date is established to
allow time for the purchase and installation of appropriate.systems.

7:27-16.4 = Source Operations. Emissions of volatile organic sub-
stances through a stack or chimney would be limited to no more than 200
1lbs/hr, the maximum emission allowed being determined from the potential
emission rate that would occur were no control apparatus employed How-
ever, the proposal gives ample consideration to emission control in coat—,
ing operations (such as painting, prlntlng and lamlnatlng with adhesives)
‘which can be achieved through changes in proportions of solvents in the -
formulation, -and certain relaxation is prov1ded to encourage the develop-
ment of such technology.

It is con51dered that no coating operatlon should be permltted to
emit more than 200 lbs/hr of organic substances., Within this maxlmum,,.
however, operations utilizing a surface coatlng formulatlon, the liquid
- fraction of which contains no more than 20 percent by welght of volatlle
organic substances when applied to the surface being coated, would be o
exempt from a lower maximum allowable emission rate. Until July 1, 1976, .
such liquid fraction could be as much as 30 percent. The time phasing is’
- designed to permit and encourage development and wider application of
existing technologyﬂwhile,‘atJthe same time} protecting air quality.

Slmllarly, ‘within the 200 1lbs/hr maximum, lesser max1mum allowable
emission rates would not be applicable when the surface coating formula-
tion contains 80 percent or more by weight of solids when applied to the-
‘'surface being coated. Again to further encourage developments in tech-
nology and wider utilization, the relaxation would be applicable to for-
nulatlons_contalnlng 70 or more percent of solids until July 1, 1976.

7:27=-16.5 = Opacity. Higher concentrations of some volatlle organic
substances can result in density of partlcles sufficient to obstruct the
transmission 'of visible light, particularly when conditions are such'as .
. to promote condensation of vapors near the stack exit. This form of air .
~pollution is controlled by a proposed performance standard.

. 7:27-16.6 - Odors. About 90 percent of the alr pollution complalnts
received by the Department are prompted by ‘odors. Therefore, a 51gn1f1—
cant portion of the enforcement effort and a concomltant share of resources
‘are directed to the control of air pollution caused by odorous substances.;
It is noteworthy that nearly all of the odorous materials involved in com-.

~plaints are volatile organic substances. Hence it would ‘be shortsighted to .
control a family of air contaminants for only one kind of air pollutlon

. effect caused by them without also addressing the issue of their other -

effects, particularly those which are of most concern to the publlc.

7:27-16.7, 16.8, 16.9 ~ Emission Information and Tests, Variances,
" Permit to Construct and Certificate to Operate. The proposed rules
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- Exhibit D-12, continu

concerning these items parallel those which appear in other air pollution
~regulatory measures of the New Jersey Administrative Code. The test and
analytical procedures which the Department is considering to employ in the
enforcement of Subchapter 16 are .appended hereto. Comment also is invited
on these procedures, which will be publlshed separately from the- Subchapter
which is ultlmately adopted.

7:27-16,10 - Appllcablllty, Certain .volatile organic substances,
because of their chemical composition or the source category from which
they arise, may already be subject to some provisions of N.J.A.C. 7:27.
For example, a sulfur bearing organic compound such as ethyl mercaptan
must conform to the requirements of N.J.A.C. 7:27-7.2 (control and pro-
hibition of air pollution from sulfur compounds). The purpose of this
section of the proposed regulation is to make clear that other relevant
" provisions of N.J.A.C. 7:27 are not intended to be mutually exclusive with

this Subchapter -and that compliance with all such prov1310ns will be

required. .

, 7:27-16.11 - Exceptions, The provisions of the proposed regulations
could be in conflict with some approvals previously granted by the Depart-
ment in issuing Permits to Construct, Install or Alter and Certificates to
Operate for control apparatus or equipment. In order to alleviate poten-
tial hardships which might arise from such inconsistencies, the effective
date of the regulation as it applies to these specific cases will be de-
ferred until July 31, 1977, the date by which the national ambient air
‘quality standard for photochemical oxidants must be attained. ’
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RIGHT TURN.ON RED

PROGRAM MEASURE

This measure, which went into effect on January 1, 1977, allows motor
vehicles to make a right turn at red traffic lights. The minimal amount
of engine 1d11ng at lntersectlons provided by this policy will result 1n
1980 energy savings of 0.6 trillion Btu, or $1.5 million.

IMPLEMENTATION APPROACH.

In January 1977, the state of New Jersey adopted a program to permit
vehicles to turn right at red traffic signals. This program should act
to improve energy efficiency of motor-vehicle transportation by reducing
the engine-idling time of right-turning vehicles stopped at red lights.

According to this policy, a car facing any red signal may, after
stopping as required, cautiously enter the intersection to turn right,
or to turn left from and into a one~way street. The vehicle making a
turn as described above shall yield the right-of-way both to pedestrians
crossing within the marked boundaries of an adjacent crosswalk and to other
traffic lawfully using the intersection. This policy is now in effect at
all intersections with traffic signals, except those where a turn prohibi-
tion is posted. Generally, turns are prohibited at intersections where
visibility is limited, where pedestrian traffic is heavy, near school
zones, where accidents frequently occur, and where a right turn on a red
light would conflict with existing left turn signals.

DOT is responsible for the implementation of this measure on state
highways. On other highways, responsibility rests with local traffic or
public works departments. All necessary legal mechanisms associated with
this measure were developed and implemented prior to January 1, 1977, and
are expected to remain in effect through and beyond 1980. State and local
police departments share enforcement responsibilities as appropriate.

EXPECTED ENERGY SAVINGS

In New Jersey, there are approximately 26,800 intersection approaches
(i.e., streets leading into intersections) with traffic lights, including
6,800 state and ‘20,000 county and local intersection approaches. Of these,
a total of 4,000 have been excluded from the Right Turn on Red (RTOR) pro-
gram, meaning that approximately 22,800 intersection approaches are affected
by the RTOR program. Energy consumption attributable to delays at intersec-
tions with traffic signals is expected to reach 9.9 x 1012 Btu per year in -
1980. Therefore, there are potentially sxgnlflcant savxngs assoc1ated with
the RTOR program. . ~



Below, the method for calculating savings as well as the expected
savings are presented. Energy savings (ES) were calculated using basic
traffic-flow theory, specifically the queuing analysis technique.* The
savings attributable to RTOR result from a reduction in vehicle delay at
traffic signals. 1In effect, RTOR means.that traffic signals act as stop:"
signs for those turning right. The amount of reduction in delay per
vehicle will be equal to the average amount of delay a vehicle may expect
when approachlng a stop light minus the. average amount of delay to be .
expected when approaching a stop sign. Energy sav1ngs will be a functlon_.
Of:' : . ' . . : . .

L Number of 1ntersectlon aporoaches affected by RTOR conver51on
(N), or 11,400 approaches :

® _'Fuel consumptlon of an ldllng vehlcle (F ) or 17 5 X 10 5!
gallons per second*** : :

0"A . = ‘+ :
v pproach volume (Ya) Vl V2
. Wwhere Vl = 10,000 vehicles per day on arterlal
- -approach : o
V2 = 4,000 vehicles per day on 31de street \
approach+

° Days per year (d), or 365

o' '_Average percentage of right turns (R ), or 10 percent+ ‘
* Average length of 51gnal cvcle (¢), or 90 seconds+
) Green time in intersection approach:f
A_ where gi,=r60 seconds (arterial approach) ,
g, = 30 seconds (sidefstreet approach),
.. éeak nour'approach yolnme: d

where‘Ql = 1,000 vehicles per hour_\arterial)
Q5 400 vehicles per hour (side street)

AN

* Instltute of Traffic Englneers, Transportatlon and Trafflc Enqlneerlng
Handbook, 1976, pp. 306-307.

ol DOT prov1ded the value for N.

*k ok Robley Wlnfrey;'Economlc‘Analy515”for'Highways{ p,&342;

+ Data proyided by Wilbur Smith and Associates, Inc.



ES

where Zl

Dégree of saturation (approach volﬁme %'saturatioﬁ'flow):'

where Xl
. X,

0.08 (arter1a1 D
0 23 (51de street)

'Flow rate pf cross street:

~ where q, = 0.28 vehicles pet‘setond

g, = 0:11 vehicles per second

- Critical headway at cross street (T), or 5 seconds

B Average delay per vehicle (2):

'whefe.z1.= average delay in seconds (arterial approach)
Z, average delay in seconds (side-street approach)

Conversion factor K, or 1.25 x 105 Btu/gallon.

' The relationship among these parameters is expressed as:

= =g :
e () (- )0
-c(l-gl/c)z ' xl2 7 eq2t-1-q2T
=0.9|l——n—— + -
209, x7e) 20, (1-x]) ] a,
[ (1-g,/c) x.2 | [eUt-1-q 1
= 0.9[——"—— =+ 2 - 1
_?(1-9232/0) : 2Q2(1-X2)J q ‘ .

Total projected energy savings for 1980, derived from the above
equation, are 0.6 x 1012 Btu, which is equivalent to 4,000,000 gallons

of motor

fuel, or about one-thousandth of New Jersey s 1980 gasoline

consumption.

COSTS OF

THE MEASURE

DOT

estimated the total costs of implementing the RTOR program at

$240,000, of which $200,000 would be for turn prohibition signs (includ-
ing materials and labor), and $40,000, for plannlng. The state has al-
ready made these expenditures. ‘



ENVIRONMENTAL, SOCIAL, AMND
POLITICAL IMPACTS =

Reduced engine-idling time at intersections with traffic signals will
result in a corresponding reduction in ‘vehicle emissions and, hence, an
increase in air quality. Furthermore, ‘the motor fuel saved by New Jersey.
motorists will have a retail value of approximately $2,000,000 a year.

The'politiCal impacts of the RTOR proéraw will be negiiéible.



ENFORCEMENT OF 55-MILE-PER-HOUR SPEED LIMIT .

PROGRAM MEASURE

This measure will require strict enforcement of the: exlstlng 55-mph
speed limit w1th more stringent penalties for speeding violations than
are now in force,-and a public informatlon and education program advocat-
ing compliance with the 55-mph limit,

- Enerqgy savings resulting from lmplementatlon of the measure are esti-
mated to be 2 trillion Btu in 1980, or $5 mllllon.

IMPLEMENTATION APPROACH

Detailed Provisionsl

Under the measure, conventional enforcement techniques will be applied
to reduce the 85th percentile speed to 55 mph on access-controlled high-
ways, with a concomitant reduction in overall average running speed.* On
the basis of a New Jersey State Policy survey, in 1976, the 85th percen-
tile speed of vehicles using New Jersey's access-controlled highways is
estimated at 58 mph and average running speed of 52.6 mph; 57.9 percent
of the vehicles traveled over 53 mph. - :

The strict enforcement techniques mandated by the measure will reduce
the number of vehicles exceeding 55 mph to 15 percent. These techniques
include increased surveillance using additional speed measuring equipment
and the issuance of more citations by the New Jersey State Police. A
satisfactory level of. enforcement will be shown by a reduction of the
85th percentlle speed to 55 mph. : ‘ :

The state will also:

) Instruct the state police to end the practice pf_writing cita-
tions for lower speeds than those actually attained by violators

® Increase-fines for violations

° Withhold dr1v1ng pr1v1leges temporarlly for less serious
offenses -

) Increase insurance rates for convicted speeders

)
* The 85th percentile speed is that speed below Wthh 85 percent of all
traffic units travel. :



) ‘Institute a public.information;programféolwarn3motorists‘of
increased surveillance and penalties.

Implementing and Administering
Organizations '

_ The measure w111 be 1mplemented and admlnlstered by the agencxes
,presently responsible for hlghway law enforcement, namely, DOT (DMV) and.-
the New Jersey State Police.. DOT will develop and 1mplement the publlc )
1nformat10n and education campalgns.

~

Legal Mechahisms

Most legal mechanisms necessary for implementation of the measure
are in place. The 55-mph speed limit, for example, is established by .
federal and New Jersey State laws. The proposed change in citation pol-
icy can be implemented without new legislation. However, the‘New Jersey
legislature must amend the New Jersey Motor Vehicle Code to increase fines
for speeding convictions and withdraw driving privilege for less serious
violations. - The public information and educatlon program w1ll requlre
"no addltlonal leglslatlon because it w111 be an extension of exlstlng
programs.m : , : - .

vaplementation Plan -and Schedule -
' Implementation of the measure entails -the féllowing actions:

° No later than July 1977, the goVerndr will'endofse"the measure. .
and direct respon51ble agencies to take requlred actlons as
~soon- as practlcal

e In September 1977 the state police will adopt. the more rigor-
ous citation pOllCY, consistent with legal llmlta and individ-
~ual rights.

° The state police will acquire approximately 200 additional
~speed surveillance units and place them in operatlon in
_September 1977

° The office of the State Attorney General will direct the state
" police to eliminate or reduce the practice of writing c1tat10ns
for lowerfthan-recorded speeds. This policy w1ll be fully in
force by September 1977.

e DMV will restructure fines for speeding violations ‘and will re-
define driving privileges for habitual offenders. These changes.
will be enacted by the state legislature and be in effect by the

" end of 1977. : o



° DOT and DMV will initiate the public information program in
July, after the governor's announcement but before increased
issuance of citations. The programs will include highway
signs, multimedia exposure, and conventional driver- educatlon
courses.

The measure will be in effect by the end of 1977 and will continue in
full force to, and after, 1980. (See Exhibit E-1 for the 1mp1ementatlon
schedule.)

Monitoring System

Customary speed checks by DOT and the state police will be used to
monitor the program and will lndlcate when the 85th percentile speed has
been reduced to 55 mph.

EXPECTED ENERGY SAVINGS

Current and Projected Energy Use

5 -

Travel in New Jersey in 1976 is eétimated at 48 billion vehicle
miles of travel (VMT), approximately 9.6 billion VMT (20 percent) on
access-controlled highways. By 1980, travel is projected to be 54
billion VMT. Assuming that 20 percent of this total will be on access-
controlled highways, 10.8 bllllon vehlcle miles will be affected by
implementation of the measure.*

The 1976 fleetwide fuel-consumptidn rate; for, automobiles is ‘esti-
mated to average 15 miles per gallon and is expected to increase to an
average of 18 miles per gallon by 1980.** Fuel efficieéncy for other
vehicles is. expected to change only slightly. between 1976 and 1980;
consequently, 1980 fuel consumption is estimated to average 5 miles per
.gallon for trucks, 6.5 miles per gallon for new buses, and 4 miles per
gallon for old buses. Assuming that 86 percent of all travel in New
Jersey is automobile travel, at these consumption rates the average fuel
consumption rate of all vehicles is. estimated at 11.7 mlles per gallon
for 1976 and 13.2 miles per gallon for 1980.

Energy consumption attributable to vehicles traveling on access-
controlled highways may then be estimated at 105 trillion Btu for 1976
and 106 trillion Btu for 1980 without implementation of the measure.

\

’ * Estimates by W1lbur Smith and Associates in NJDOT, Master Plan for
New Jersey Transportatlon {1972).

** New Jersey Department of Environmental Protection estimates.

PECAIIDAE O ANMAIAIS ACCASIATES IN
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Enforcement of 56 mph Speed Limit

Implementation Schedule

Task

Calendar Months

1 Jan 1979

Implementation directive from
governor :

State police issue citations

Eliminate citations tor fower than
recorded speeds

State police acquire surveillance units

Restructure fines; redefine drivirig
privilegus -

Public information program

1May 1977 . 1 Jan 1978

- 1Jan 1980 - 1 Jan 1981

L—3 Hqiyx3



Methodology for Calculatlng
Energy Sav1ngs -

- Energy savxngs wlll result from the" reductlon of the 85th percentlle'
Z‘speed from 58 mph to .55 mph.” The methodology for" calculatlng these energy.

<, savings has two major steps: calculatlon of ‘the number of vehlcles whose’

7 speed’ w111 be . reduced . to this level by 1mplementatlon of the measure,randf

'ﬁffcalculatlon of the resultant energy savxngs. ' '

T

In the- flrst step, vehlcles are»dlstrlbuted 1nto speed groups, as

'.follows- L

’ ‘ ‘ 1976 Dlstrlbutlon f1980 Dlstrlbutlon (under the measure)
' :Speed‘Groupf' ,(All vehlcles) : 7f'Cars ',f Trucks f;=Buses fy»fh.f

RS O R O R O B Y R

0-55mph 42 .85.0  85.0 85.0

55-60 mph . . 46 11.7 12.7 13.3

60-65 mph .9 2.5 1.8 1.5

over 65 mph 3. 0.8 0.5 0.2

TOTAL - © 100 '~ 100.0  100.0 100.0

' For the purposes of :calculations, assume that:

e ; The 1976 dlstrlbutlon will be valid in 1980 1f the measure ls'v
not 1mplemented : '

) All vehlcles, except those in the 0-55 mph group. are affected -
by the measure : , . L ‘

‘o Each vehlcle in any speed group travels at the mean speed of
" "the group (e.g:,-all vehlcles in the 60-65 mph group travel
at 62 5 mph) ' : L
o All vehlcles moving 1nto the 0- 55 mph group as a result of the

measure will travel at 55 mph

.. i‘

e ‘All vehlcles in the over 65 mph group travel at 67 5 mph

% New Jersey State Department of Transportatlon, Bureau of Data Resources;
¢lanning Road Inventoryygpeed Monitor Survey (1976) .




- The fuel-consumptxon rates in miles per gallon of cats, trucks, and
buses on access-controlled hxghways at the assumed speeds are._

, S5 mph - T57,5 mphi‘j-'sz.simph: 67 5 mph

lcarsi 22060 21i70 19,90T;§1-fi 18.10.:

Coseoses o osas o osas

Buses . - . 5.8 5.65 ., 5.35 ' _ 5.5

‘The measure produces energy savings by requiring vehicles now traveling .
at speeds above 55 mph (58 percent of all vehicles) to travel at lower
'speeds.. The energy savings (ES) are equal to the amount of energy. these .
vehlcles would use in 1980 thhout implementation, minus the amount of ,

‘.energy they would use in. 1980 with 1mp1ementat10n. Thxs may be calculated
in the second step of the methodoloqy as follows-

- ~ ’ o ~ L L .
e %uin155—60 % in 60*65-' - % over 65 Lo N T
ES =V - + , —— : : -
SR |_mpg at 57.5 = mpg at 62.5 mpg at 67.5:] w1tbou§ measure., . o
, | added to 0-55 3 in 55-60 -, % in 60-65 , % over 65 |
A‘L?pg at 55 _ mpg at 57.5 mpg at 62.5 . mpg at 67.5
4 o ~ with measure
N : 4 : - ‘ '
+v |3 in 55-60 + 3.in 60-65 3 over 65 -
T meg at 57.5 mpg at 62.5 - mpg at 67.5 ,
D T o ‘
v % added to 0--55’.+ % in 55-60 + ‘% in 60-65 + ‘%_over 65
o T lmpg at 55 .~ mpg at 57.5 mpg at 62.5 '~ mpg at 67.5
+y |2in55-60 . % in 60-65 . % over 65 | _
B | mpg at 57.5 - mpg at 62.5 mpg at 67.5.
v. ‘1~ - . N . - “ N . ]
| 2 added to 0-55 + 3 in 55-60 b 3 in 60-65 v.+_ % over 65
B mpglatiss ‘ mpg at 57.5. - mpg at 62.5.  mpg at 67.5°
'iE-lobl
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where V estlmated automoblle travel on access-controlled hlghways by 1980

= 9.29 x 10 VMT

V_ = estimated truck travel on aécess-éohtrolled highways'ByulQSO
= 1.49 x 10° vmMr* | ’

V. = eStimated bus tfavel on access-controlled highways by 1980

0.02 x 10° VMT.*

The equation then yields:

-ES

16.4 x,lo6 gal gasoline

2.05 x lO12 Btu (at 1.25 xflO5 Btu per gallon).

COST OF THE MEASURE

The current budget of the New Jersey State Police inc¢ludes a $250,000
grant from the New Jersey State Office of Highway Safety for the purchase
of 200 portable radar speed-detector units, which, with current enforce-
ment techniques, should provide sufficient support for the intensified
enforcement program.

The costs of increased levels of citation will be borne by current
‘administrative budgets. Citations issued on access-controlled highways
are processed in the district of' issue, so that the added administrative
‘workload will be distributed and the processing costs negligible.

The cost of restructuring fines for speeding violations and of with-
drawing driving privileges for less serious offenses will be borne by DMV,
and no additional funding is required.

The cost of educational programs will be borne by ongoing DOT and

DMV programs.

ENVIRONMENTAL, SOCIAL, AND
POLITICAL IMPACTS

. Positive environmental impacts will result from reduced fuel consump-=
tion and exhaust emissions. Reduced automobile operating cost (through

* Estimates by Wilbur Smith and Associates based upon New Jersey State
Department of Transportation (NJDOT) Master Plan for New Jersey Trans-
portation (1972), and various DOT traffic counts throughout the state.

E-11
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. lower fuel consumption) and increased safety are positive social impacts.
~ No negative environmental or social impacts are expected.

Political impacts are mixed. Two nationwide surveys indicate a posi-
tive reaction to the 55-mph speed limit; 73 percent of respondents to a
recent nationwide Gallup poll and 72 percent of respondents to an Adver-
tising Council survey favored the limit. Truck drivers have voiced opposi-
tion to it because it results in longer trip times, but some fleet owners
favor the limit because it reduces operating costs. At least one major ~
motor freight carrier, Consolidated Freightways, maintains its own unmarked
radar-equipped patrol cars to enforce observance of the speed limit by
company drivers. ' .

E-12
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EXPANDED INSPECTION PROCEDURE FOR.AUTOMOBILE EMISSIONS

PROGRAM MEASURE

The measure, which will institute Phase 3 of New Jersey's mandatory
_emissions testing program, will produce energy savings by mandating more
effective maintenance and tunlng of automoblle engines to reduce pollutlng
exhaust em1551ons.

The New Jersey Department of. Envxronmental Protectlon (DEP) has esti-

mated energy sav1ngs from the testlng program to be 8.8 trillion Btu by
1980, of which 3. 1 trllllon Btu, or $7 8 ml;l;on, can be attributed to Phase 3.

IMPLEMENTATION APPROACH

Detailed Provisions

The measure establishes the requlations for the third phase of a
three-part program requlrlng all vehicles in New Jersey to be tested
for compliance with- state standards for vehicle exhaust emissions.. The
emissions ‘test 1s a regular part of the state's annual motor vehicle 1n-
: spectlon.

The program was initiated in 1974. The first phase required owners
whose vehicles had failed to meet emissions standards to have the engines
adjusted and retested. The second phase, which was introduced in 1975,
imposed more stringent em1531on standards. Phase '3 of the emissions test-
ing program will establish even more stringent standards for heavier ve-
hicles with high fuel-consumption rates. The Phase 3 procedures will:

® Establish more restrictive emissions standards for heavier
, vehicles-than for light, energy-efficient vehicles

° AProhibit tampering with emission COntrol systems,_

° Provide for tralnlng and certlflcatlon of em1s510n control
" ‘mechanics who . w111 apply the. new standards '

° ‘Establish an upper limit on the. cost of repalrs required to meet
the new em1551on standards for cars more than 9 years old’

o Entitle vehicle owners (in specific cases) to-. relmbursement by
the manufacturer for required repairs. (This provision is sub-
Jject to adoption by the U.S. Environmental Protection Agency of
regulations to increase the emission warranty provisions of the
Clean Air ‘Act. ) ‘ :

E-13
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Implementing and Administering
Organizations

The measure will. be admlnlstered and 1mplemented by DEP through the
DMV annual vehlcle 1nspectlon program.

Legal»Mechanisms

DEP is’ empowered to lmplement the measure as proposed or amended
~after a mandatory publlc hearing on the measure.'

Img;ementation Plan and Schedule

' 'Definition of proposed regulations for Phase 3 was.completed in
December 1976. The remaining steps to implement the measure fu11y are:

° mConduct a publlc hearlng to review the proposed regulatlons,
' this hearlng is scheduled for’ March 1977. : :

° Revise tra;nlng-procedures and retrain employees during the
' - 180-day waiting period following the hearing.

The Phase 3 emissions testing procedures and revised standards will be-
come effective by January 1, 1978. By the end of 1978, all automobiles
reglstered in New Jersey 'will have been tested under the new regulatlons;i
(See Exhibit E-2 for the 1mplementat10n schedule ) '

'TMGnitoring System

The effects of the measure will be monltored through the annual
vehicle 1nspect10n program. Inspection stations will record the number'
of vehlcles tested and rejected The records will be. complled by DMV
. and reported to DEP and SEO for evaluatlon.

EXPECTED ENERGY SAVINGS

A

Energy savings (ES) are a function of vehicle-miles travelled (VMT)
and the improved fuel economy resulting from implementation of the mea-
sure. - 'The state Bureau of Air Pollution Control estimates that sav-
ings for 1980 will be 3.1 trillion Btu.

_ The U.S. Federal Energy Administration has adopted a methodology for
calculating energy savings that uses more complex variables. These are:

‘@  Percent of vehicles inspected (N) = 100 percent

E-14
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Expanded Inspection Procedure for Auto Emiséiohs
Implementation Schedule ‘

Task -

a Cg“len‘d‘a’r Months

"1 Mar1977

1 Jan 1978

1Jan 1979 -

1Jan 1980 - ‘1 Jan 1981

Conduct.public hearing

Expand.inspection lanes

Implement new training procedures

© - a, New.employees

b, Old employees

-Implement new requlations

2-3 Nawx3

3



'y Percent of vehicles failing (F) = 23 percent*
. e Compliance factor (K) = 1.0 (mandatory inspectibn)*f:]
ot.vtPercent'fnel-consumptlon'improvement (s) = lO percent.-
'(assumlng 80 percent of travel is in- urban areas)“

e lafDeterloratlon factor (D) = 0.37 (accounts for: deterlo— Ce T
'\,ratlng englne eff1c1ency between 1nspectlons)** o

.o Annual consumptlon of gasollne for transportatlon in New
Jersey’ (C) = 425.2°x 101 Btu.**

Multlpllcatlon of these factors ylelds higher energy sav1ngs than ‘the
Bureau of Air Pollutlon Control computatlon, as follows '

ES

(N),(F) (K) (S) (D) (C)

(1.0) (0.23) (1.0) (0.10) (0.37) (425.2 x 10"2 Btu)

3.6 x 1012 Btu.

* COST OF THE MEASURE

Costs to Implementing and
Administering Organizations

DMV costs for the program have already been budgeted Ex1st1ng fa~-
c111t1es will be used to retrain DMV personnel in the application of Phase
3 requlations; some additional personnel: costs ‘will be hlnor. (Each inspec-
tion lane now averages 260 vehicles 1nspected per day, ‘implementation of the
measure will increase volume in existing lanes by ‘an average of 8 vehicles
per day.) : . .

Costs to the Private Sector

DEP projects that savings in fuel cost of all three phases of the emis-
sion program will essentially balance the cost of the program to motorists
in 1980, which is estimated to be $40.8 million.*** This figure represents
the cost of inspections (fees) and reinspection costs, the $1.80 increase
in vehicle registration fees imposed in 1976, and the cost of adjustments

I

* Bureau of Air Pollution Control estimate.
** U.S. Federal Energy'Administration estimate.

***New Jersey Department of Env1ronmental Protectlon, Ana1y51s of Proposed
Amendments. !

E-16



to vehicles rejected by the inspection program. On the basis of projected
vehicle registration of 4,589, 000 vehicles in 1980, the average cost per
vehlcle w111 be $9.00.

Approxlmately one-third of the private-sector cost of the program

- for 1980, or '$13.6 million, may be attributed to Phase 3. s

ENVIRONMENTAL, SOCIAL, AND
POLITICAL IMPACTS

Thls measure will result in reduced fuel conoumptlon and exhaust
<emi5510ns, There will be no adverse environmental impacts.

- E~17
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'PROMOTION OF CAR POOLS.AND VAN POOLS .+ .. - -,

ot o R

PROGRAM MEASURE, - - .. e

The measurelwill increase use of car pools and van pools for work
trips in New Jersey and between New Jersey,and New York City.-

Implementatlon of the measure will reduce total vehlcle mlles of
travel, with resultlng energy sav1ngs estlmated for 1980 to be 6 5 trllllon
Btw or $16 3 mllllon. ‘ SR ) IR

IMPLEMENTATION APPROACH

4

Detailed Provisions

‘New Jersey, New York State, and the Port Authority of New York and
New Jersey will initiate a joint program to encourage car poollng and van
pooling in New Jersey and New York City. . , L

e _The three participants will establlsh a car pool/van pool steering
' committee, made up of representatives of NJDOT, the Port Authorlty,
and NJSEO. The commlttee will: :

.- Determine the cost of the program and the shares of the cost
to be contributed by the states and the Port Authority

- Identify the target areas in which the program can be imfle-
mented most successfully

- Conduct market'surveys in these areas to'evaluate the
program's potential

- Provide: computerlzed passenger-matchlng services to 1nterested
employers 1n the target areas.

® NJSEO and NYSEO will encourage employers in target areas in their
respective states to sponsor car pooling and van pooling, offering-
incentives and disincentives such as preferential parking for-
car pools and van pools, llmltatlons on employee parklng‘spaces,
and employee information programs

° The Port Authority and NJDOT will provide their. computer passenger—
matching services to 1nterested employers and to the public at iarge.

e The state energy offices will assist the Port Authorlty and NJDOT
in distributing questionnaires on travel habits to employees of
interested companies and in cellecting responses.



The measure will build on the Port Authority's car-poollng -matching
program to reduce the number of vehicles using its trans-Hudson cr0531ngs.

Implementing and Administering
Organizations

The measure will be implemented and administered jointly by the
‘New Jersey and New York State Energy Offices, the New Jersey Department
of Transportation, and the Port Authority of New York and New Jersey.

Legal Mechanisms

No new legal mechanisms are required.

* Implementation Plan and Scheddle

. The car pool/van pool steering committee should be established by
July 1, 1977. Target areas will be identified and market surveys completed
by early 1978. Employers in target ‘areas will be identified by NJSEO and
NYSEO and contacted during the last ‘stages of the market survey. Publicity
campaigns and distribution of questionnaires will begin in the spring of
1978, after the surveys are completed. Computer matching for new program
participants will begin when the first responses are received. The full
benefit of the expanded program will be realized by the end of 1978.
(See Exhibit E-3 for implementation schedule )

.

Monitoring System

)

The program will be monitored malnly through vehicle-occupancy checks
on New Jersey highways and at Port Authorlty crossings. An increase in
the number of riders per vehlcle will demonstrate the degree of success of
the promotion programs.

As individual companieé become active in the program, the state energy
offices will tabulate the numbers of car pools, the numbers of employees
using car pools, and related incentives. This information will be used in
public relations campaigns supporting the program. : “

Quarterly reports to U.S. Environmental Protection Agency, now re-
quired only of early entrants in the car pool program, will be required of
all new car-pooling organizations. Copies of‘repqrtS'will be distributed
to the state energy offices, departments of transportation, and the Port
Authority. o

Eflg_
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Promotion of Car Pools and Van Pools

Implementation Program

Task

Calendar Months _

"1 May 1977

1Jan 1978

1 Jan 1979

© 1Jan 1980 1 Jan 1981

Establish multi-agency steering
committee

Define program administration and
target areas

Design ‘and conduct surveys of larget-.

areas

Establish contact with employers,
distribute and collect questionnaires

Conduct publicity program

Provide computer matching for new -

participants
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EXPECTED ENERGY SAVINGS

Current;and'Projééted Enerqy Use =

In 1976, commuters traveled approximately 19.4 billion vehicle-miles
in New Jersey.* 'Assuming a fleetwide fuel-consumption rate of 15 miles
per gallon, they consumed 160 trillion Btu.** If there are no major shifts
to mass transit, commuter travel for 1980 is expected to be 23.2 billion-
vehicle-miles and energy consumption 161 trillion Btu, assuming an 1mproved
fleetw1de fuel-consumption rate of 18 miles per gallon ke ' »

Méthodology for Calculating‘Energy;Savings

Energy savings (ES) from reduced vehlcle mlles of travel (VMT) is a
function of: . ‘ S :

) Pro:ected 1980 vehicular travel (V) = 54 billionf
) Percentage (va) of v that is automobile travel = 86 percént++
o Percentage (C) of v, that is commuter travei = 50 percentttt

® Estimated shift from l-paséehger”vehiclés’
to car pools and van'pools'(S) 4 percent

) Estimated 1980 fleet fuel-consumptlon rate. (CR) = 18 miles per ‘gallon
Y Btu/gallon conversion factor (F) =.1.25 x 101+

and can be calculated, using the following equation:
Vv4CSF "
Cr

ES = = 6.5 x 10}2 Btu.

* Wilbur Smith and Associates, from data made available by the New Jersey
Department of Transportation.

** New Jersey Department of Environmental Protection data.

***ywilbur Smith and ASsociates, from data made available by the New Jersey
Department of Transportation.

t  New Jersey Department of Transportation.

Tt Wilbur Smith and Associates, based on studies in other areas and
additional data on commuting and other travel.

t¥*Wilbur smith and Associates, from studies of the mode shift potential of
high occupancy vehicle (HOV) lanes proposed for New Jersey Interstate Route 3.

T New Jersey Department of Environmental Protection projections.
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COST OF THE MEASURE . R

_‘ The cost of" the steerlng commlttee s actlvxtles will be absorbed in
the part1c1pat1ng agencxes budgets; no staff expan51on is requlred.

Market surveys w111 be conducted by a private flrm at a cost'of a N
$40,000, under contract to the state agencies, NJISEO and NJDOT will share
New Jersey's fraction of this cost. & . : e | .

o Data processzng serv1ces will. require no addltlonal fundlng

Estlmated publlclty expenses should range from $100,000. to $150,000 .
for each year after 1977; actual costs will depend on the extent of the
\campalgns.and the level of free public-service advertising ava;lable,,_
'Federal grants will defray most of the publicity costs, but New Jersey
will have to contribute about $25,000 each year for publicity.

The private sector's costs for thelérogram have not been estimated.

ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS '
A positive environmental impact will be produced'by the reduction
in vehicular emissions. Negligible social and political'impacts are

expected; modified travel habits of employees may produce some minor
. adjustments  for. program part1c1pants.
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PROMOTION OF PUBLIC TRANSIT

PROGRAM MEASURE -

ThlS measure involves developing a transxt-marketlng program to promote
the use of publlc rather than ‘pPrivate transportation.

Assoc1ated energy sav1ngs .are estimated to reach 0 8 trllllon Btu in
1980, or $2 mllllon.‘

.IMPII';EM.ENTATION APPROACH

The most 1mportant component of the proposed marketing program w;ll
be the coordination of transit routes, schedules, and fares among the 48
transit companies and 14 independent transit groups 1n New Jersey. In
partlcular, DQT w111 seek to ensure that:

® Routes and frequencies are de31gned to maximize system
coverage and patronage without 1ncrea51ng requlred sub51d1es

o Only-one transit company operates on any route

e . Route numbers are coordlnated and derived from a statew1de
numberlng system de51gned by DOT

® Fares are,coordlnated to permlt transfers between all inter-
connecting systems.

In addition, DOT will promote special services, including:

e  Park-and-ride service to major recreation and employment centers,

‘ such as Manhattan, including use of the parking lots at the
Meadowlands Sports Complex and express trans1t vehicles and
facilities :

® Subscription services to large employers, partlcularly those
-+ located in suburban areas: : .

®  Feeder service to commuter rail lines.

DOT will also propose and advocate innovations to improve public
transit patronage during off-peak hours, including: better designed bus
signs and shelters (a minimum of 10,000 new signs and. 500 new shelters
will be required); and lower off-peak fares with the reduction in revenues
offset by an increase in peak-hour fares. : . . ‘
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To support all these program components, DOT will undertake a con-.
centrated advertising and public information campaign, including better
transit maps and a centralized, toll-free, 24-hour statewide telephone

-~ information service to assist the public in understanding the benefits
- and potentlal of a tran51t system.

~ To carry out its program, DOT will assume-the planning and.regulatory -
powers of the Public Utilities Commission (PUC) in the proposed public
transit area. ' Thus, DOT will be responsible for establishing transit .
routes and schedules, as well as for implementing and administering the
program throughout the state, and PUC will confine 1ts activities to
nontransit ut111t1es.

However, leglslatlon will be required to: empower DOT to plan and
' administer the public transit program for the whole state; and to transfer
transit-regulation powers, presently held by PUC, to DOT.

Assuming that the appropriate legal actions are completed, DOT will "
begin undertaking the program in the spring of 1977. It is expected that
most program components will be instituted by the end of 1978. In particular,
the statewide route-numbering system and the transit.information service
will be in-place by that time.

Patronage counts and on-board surveys will be used to measure the
success of the marketing program. These measurement techniques will be .
designed to isolate the impact of the-marketing program as much as possible
from other influencing factors, such as general shifts 1n the economy or
the population. : ‘ -

EXPECTED ENERGY SAVINGS .

It is estimated that the marketlng program will result in a 9 percent
increase in transit patronage.* Specifically, promotion of transfers and
lower off-peak fares will increase off-peak patronage by 2 percent and
14 percent, respectively. Savings associated with the increased use of
mass transit are calculated in terms of: ’

® Estlmated 1980 tran51t patronage (P¢), or 250 mllllon passengers**

) 'Estimated increase in .person trips by transit due»to,marketlng
programs (Ng), or 9 percent*

) Fuel consumption rate of automobiles (C;), or 18 miles per gallon*#%*

* Data provided by Wilbur Smith and Associates.

** Based on recent trends and 1972 patronage of 313 million, as documented in:
New Jersey Department of Transportation, A Master Plan for New Jersey Trans-
Egrtatlon, 1972, with Wilbur Smith and Assoc1ates expansion.

***Data provided by DEP.
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° Fuel consumption rate of buses (Cy), or 5 miles per gallon*

o- Average automobile ;ccupangy'(ég), or 1.6 ﬁersdns per vehicle**
“o.~ _Average bus occupan&y (bb), or 30 persons per bus*

° Avérage éuﬁomobile‘passengef ﬁrip length (D,), or 8 miles?*;
. 16‘Average bus passehgér‘trip length (D), or E’mileé*

®  Average number of Btu per gallon of gasollne (K), or 1.25 x 105

Btu/gallon.
. Enérgy savings (ES) are expressed in the following eqﬂétibnp:

| Da Dp .
ES = PeNalC0, T Cpop | K = 0-8 x 10%2 Btu.

This'estimate is certainly conservative. Additional energy would be
saved if bus routes were coordinated. ’

COST OF THE MEASURE

7

DOT can meet the costs of the marketlng program with exlstlng state
funds. It is not expected that the state will have to provide additional
subsidies to existing transit operations; in fact, subsidies may be reduced
since the coordination of routes acts to lower.operating costs for sub-
sidized carriers. : -

If bus routes were coordinated and if only one company operated on
any route, New Jersey transit companies should realize a 5-percent. reduction
in operating costs. As noted above, this saving may -take the form of lower
state subsidies to transit companies. :

Othér changes in service called for in the marketing plan will be
self-financing. The slight loss in revenue per rider that may attend
increased transfer privileges will be made up by increased patronage.
Furthermore, increased peak-hour fares will compensate for revenue losses
from lower off-peak fares. Subscription and park-and-ride services will
be, de51gned to cover total operatlng costs.

ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS:

‘The measure will result in lower gasoline consumpéion-and reduced
emissions from vehicles. The social and political impacts of the measure
are negligible. : ‘ '

* Data provided by Wilbur Smith and Associates.
** Data provided by DEP. '

***port Authority of New York and New Jersey, Trans-Hudson Vehicular Origin
and Destination Study, 15th Annual Report, 1972.
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'BUS REPLACEMENT. PROGRAM

PROGRAM ‘MEASURE | R o " .

Implementatlon of the measure will reduce the fuel consumptlon of the
statewide bus fleet by replacing 800 buses with new, more efficient models.
Energy savings. resultzng from 1mp1ementatlon of the measure are estimated
at 0.2 trllllon Btu in 1980, or $500, 000.‘ :

IMPLEMENTATION APPROACH *

Detailed PIOVLSlonS

~ Under the measure, the state will purchase 800 new standard buses
wh1ch will be leased to operators throughout the state as replacements for
older buses. The provisions of the measure are:

e DOT will purchase 800 buses to its specifications.

) These buses will remain the property of the state,'they will he
leased to operating companles without major modlflcatlon. Only
'readlly replaceable items, such as route 51gns and fare collec-
tion equlpment, will be changed

[ ] Buses can be transferred by DOT among operators as demand or
ownership of routes changes. :

* ‘Buses will be designed for regular route transit service; they
" . will be used for charter work only when not required for regular

route operation. -

®  Operators who are leased buses will be required to transfer to

the state an equal number of used buses ‘for rehabllltatlon or
.scrapplng. :

Implementlng and Admlnlsterlng
Organizations:

DOT will buy the buses with state and federal funding from the Urban
Mass Transportation Administration (UMTA) and manage the 1ea51ng of buses
to transit companles. - : '

4

Legal Mechanisms

All necessary legal mechanisms are in place.
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Implementation~Plan and Schedule

DOT will complete an application for financial_assistance‘to.UMTA
by July 1977. New vehicles will be delivered throughout 1979. (See
Exhibit E-4 for the implementation schedule.)

Monitoring System

) .

As a provision of the lease agreement, each transit operator will be
requlred by DOT to maintain complete ‘fiscal and operating records, including
records of vehicle miles operated and fuel consumed. These data will be
reported to DOT, who will estimate fuel economy trends.

Related Measures

\

The new buses will help to increase transit utlllzatlon, as outllned
in the Promotion of Public Transit measure, by increasing patronage, ‘
reducxng ‘maintenance costs, and improving schedule adherence. '

EXPECTED ENERGY SAVINGS

Current and PrOJected Energy Use

Energy consumption in 1976 for a statewiae,fleet of 3,970 buses is
estimated at 2.2 trillion Btu. In 1980, the projected energy consumption
without the bus replacement program is estimated at 2.4 trillion Btu.*

Methodology for Calculating Energy Savings -

iEnergy Savings (ES) resulting from economies in fleetwide fuel
consumption will ‘be a function of: ‘

|

° Average annual miles per bus (Vg) = 22,500 bu_s-miles1 |

o Number of buses replaced (Rg) = 800
1.

e - Fuel consumption rate of old buses (CO) 4 miles ﬁer gallon

6.5 miles per gallonl

° Fuel consumption rate of new buses (Cy)
° Btu/gallon conversion factor (F) = 1.25 x l05.
Energy savings may be calculated, using the_following equation:

ES=VgRy [ L _ 1 ) - 0.2 x 10!2 Btu.

1 Wilbur Smith and Associates estimates.
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Bus Replacement Program
Implementation Schedule

Task Calendar Months » o
1 May 1977 ~ 1Jan1978 " 1Jan 1979 © 1Jan 1980 1 Jan 1981
Submit applicaiion for financial _ ’

assistance

Review and approve a‘pplicaiiun
Request and awaid bids for new
buses

Await manufacture -

Receive and distribute new buses
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COST OF THE MEASURE

The cost of the measure is estimated at $56 million, based upon a
purchase price of $70,000 per bus. The cost to New Jersey will be $11
million; the remainder will be paid by a UMTA capital grant. These costs
have already been budgeted by DOT and UMTA.

Admlnlstratlve costs for the grant appllcatlon w111 be’ absorbed by

4

DOT.

ENVIRONMENTAL, SOCIAL,. AND
POLITICAL IMPACTS

There will be a pOSltlve env1ronmental impact from reduced fuel con-
sumption ‘and reduced vehicle emissions. 50c1a1 ‘and political lmpacts
will be negligible. :
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USE OF DRAG-REDUCTION DEVICES ON TRUCKS

PROGRAM MEASURE

Thls measure is designed to. encourage the use of w1ndscreens and :

Ir‘radlal tires on tractor-trailer trucks: ‘traveling on 11m1ted—access ‘high-

~$2.5 million.

ways as a- means of reduczng drag.

ThlS measure, ‘which w111 act to, increase- the energy eff101ency of such
'vehlcles,‘WLll result in energy sav1ngs of l 0 trillion Btu ln 1980,zor‘” :

IMPLEMENTATION APPROACH o L oy

This measure establlshes economic incentives to encourage truck
owners and operators to purchase and install drop-reductlon devices,
especially windscreens and radial tires. The state will charge a lower
vehicle registration fee to a truck having spec1f1ed drag-reducing equip-

ment and increase fees for trucks without such equlpment. :

)

Implementlng Organlzatlons

DOT will develop guidelines for drag-reduction devices based on an
inventory of technology and cost-benefit data for hasic vehicle/hardware
combinations. The DMV Department of Law and Public Safety will suggest
appropriate revisions of the registration fees according to vehicle/hard-
ware combinations. The state legislature will be responsible for enacting
any necessary revisions of the Motor Vehicle Code as recommended by DMV.

Iegal Mechanisms

The state is already empowered to establish eguipment standards for,
trucks, but action by the state legislature will be required to amend the
Motor Vehicle Code to permlt differential registration fees.

Implementation Plan and Schedule

To implement this measure requires that:

° DOT determine specific equipment guidelines and prepare
technical guidelines for motor freight carriers

° DMV specify revised registration fees and secure associated
' amendments of the Motor Vehicle Code through the state
leglslature.

Since windscreens and radial tires are commercially available,
implementation of the measure -can occur as soon as the above steps are

\
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taken. - The establishment of code revisions' and equipment guidelines can
occur concurrently and should’ be completed by late 1977. Installation of
required equipment on the vehicles: w1ll roccur during the. followrng 12-month
.period during registration renewal. .

Monitoring System AR

The degree to which; the N. J. truck fleet .shifts to w1ndscreens and’

l"radial tires can be measured by reView1ng the registration feées Yeceived.

DMV .and SEO will review. ‘the program. semiannually to determine whether the
-lower registration fees as set are: ensuring maximum use of this equipment.
Trends in motor fuel sales will also be monitored to prov1de a general
_‘1ndication of the effectiveness of: fuel conservation measures assocxated
w1th trucks. ' ‘ :

' EXPECTED ENERGY SAVINGS

Current (1 ec, 1976) travel in New Jersey is estimated at 48 billion '
VMT, ‘of which,: approximately. 10 percent (6.7 billion) is heavy truc% miles.
of that 6. 7 billion VMT,. 20 percent (1.3- billion) occurs on limited-access
highways.~ Thus, 1976 energy consumption attributable to trucks" traveling
- on limited-access highways is estimated at 39 x 1012 Btu. Truck fuel con-
sumption 1s projected to reach 45 x 1012 Btu in 1980.

.Based upon studies conducted for the Society of Automatic Englneers**
and the Federal Energy Administration,*** average sav1ngs attributable to .
aerodynamic drag-reduction devices and radial tires are estimated. at 1,650
gallons per 100,000 truck. miles ‘and. 900 .gallons per 100,000 truck miles,
respectively. - These sav1ngs are expected to: be achieved by the 1980 truck
fleet. . : - ; : . .

'fﬁnergy;savings.(ES) attributable7to this'measurefare azfunctionsof:>';
e Pro;ected ‘1980 travel (Vt)' or 54 billion VMT

’[5, Percent of total heavy truck travel (Tt), .ot 10

Sk Data are pr0v1ded by wilbur Smith and Assoc1ates and are based on' total '
VMT, percentage of truck movements, and the relative percentage of travel R
for each highway classrflcation as developed by the DOT.

k% Buckley, Frank T., Jr..and Willlam S Seksc1ensky,'"Comparison of Ef-
fectiveness of Commercxally Available Dev1ces for the 'Reduction of Aerodynamic ,
Drag on Tractor - Trailers," prepared for the Socxety of Automotive Engineers,'
1975." : . . ,

N Federal Energy Administration, Department of Transportation and the
'.-Env1ronmental Protection Agency, f?ruckers;Guide to Fuel savings," 1976.



° Percent’of.trUCk.trevelion iimited-acceSs highweyS'(Tac);:or*éo‘
L p,Savings attrlbutable to radlal tlres (Sa), or 900 gal/lOSleleS B

. Savings attrlbutable to drag-reduction dev1ces (Sd), or 1 650
- gal/105 miles’ .

e ‘:,Percent of heavy truck fleet usxng fuel sav1ng dev1ces 1n 1980
(K, or 50 percent ‘ : ‘

ey JWPercentage of heavy truck fleet w1th van-type trallers (Kv), or 32
° ’Btu/gallon conversion factor,'(F), or 1.25 x 105
The relatlonshlp among these parameters 1s expressed in the follow1ng

eduatlon-'

ES = FKV,T,T, [s +R, s4] = 1.0 x 1012 Btu.

7

Total projected energy sav1ngs for 1980 are 1. 0 X 1012 Btu, or 2 percent,
‘of 1980 truck fuel consumption.

' COST OF THE MEASURE ' S

DOT will bear the cost of'deVelopan ﬁardware guidelines, which ‘is
estimated at $40,000. Of this sum, $32,000 is budgeted for staff research
and $8,000, for initial publlcatlon and dlstr1but10n of flndlngs.

, DMT w1ll not requlre addltlonal staff to prepare the\rev;sed schedule
" of truck registration fees. DOT expenditures described above will be covered
by the increases in registration fees for those trucks not equipped with

drag-reduction devices. '

The costs of installing windscreens and/or radial tires will be borne
by vehicle owners/operators. The current cost of the basic roof-mounted’
fiberglass screen, including parts and labor, is about. $350-$375 per unit.
It is expected that this first cost will be recovered through reduced fuel
costs. Similarly, the longer life of and improved fuel economy associated
with radial tires will offset the initial cost dlfferentlal (relatlve to
~ bias-ply t1res) '

Many private carriers have already installed windscreens and radial
tires. While the number of carriers operating properly equipped vehlcles
is still insignificant relative to the total fleet, their 1n1t1al experl—
ence 1s that the equipment is cost-effectlve.
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_ Ehérgy éonsérvatioh in the motor freight ihdustry will also be.
affected by another. program measure -- enactment- of the 55 mph speed
limit. ,

ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS

The env1ronmental, social,- and polltlcal impacts of thls measure
would be negligible.
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CURRENT AND PROPOSED CONSERVATION
MEASURES BY UTILITIES

PROGRAM- MEASURE

The New Jersey Public Utlllty CommlsSLOn (PUC)  has Jurisdlctlon over
three major electric utllltles (Jersey Central Power and Light, Atlantic
City Electric, and Rockland Electric*), threé major natural gas utilities
(New Jersey Natural Gas, Elizabethtown Gas, and South Jersey Gas), and
Public Service Electric & Gas (PSE&G),‘whzch .supplies both electrlcity
and gas to a large number of consumers in the state (See Exhlbits ‘F-1 and F-2).

In recent years, partlcularly since ‘the Arab oil embargo of 1973, each
of these utilities has been concerned with the need for prudent use of energy,
both in-house and by all types of customers. Since late 1975, several util-
ity companies have undertaken measures that have the potential to decrease
energy consumptlon. Over the past year, the utilities have also 1n1t1ated
- consumer education activities and sponsored programs to promote more effi-
cient use of energy.

‘Both the utility companies and PUC are presently considering a number
of additional programs for possible implementation in the near future.

This document describes the conservation measures and programs currently
being conducted or considered by the state's electric utlllties and gas
utilities (see Exhibit F=-3).**

Energy savings attrlbutable to ut111ty measures are pro;ected to be
5.4 trillion Btu in 1980, or $13.5 million. .

Electric Utilities -- Existing‘Measures

Since late 1975, five‘energylconservation measures haVe‘been implemented
by one or more of the four electric utilities in New Jersey. These measures
were designed to conserve energy by decreasing electricity consumption.

* Because Rockland Electric services several counties in New York, it is
also under the jurisdiction of the :New York Public Utility Commission.

** Greater detail is provided for Public Service Electric and Gas than for
the other utilities for several reasons: (1) it is the largest utility in
New Jersey in terms of percent of sales (63 percent of total electricdsales'
and approximately the same percent of gas sales) and number of customers
(1.3 million gas and 1.6 million electric customers): (2) it was possible

to obtain information concerning both. electricity and gas from this single

- source; and (3) PSEsG is geographlcally convenient to the New Jersey State
Energy Office and New Jersey Publlc Ut111ty Commission and was visited
frequently by members of the’ study team. Thus, it was convenient to con-
duct personal interviews with company executives.

BECAIINAr AL aticinim < ammms s ——— e



ve——rew oY LNHIMINY 1@ 3J00 IUDIA

=4

Number of Customers and Annual Sales of Electricity in New Jérsey by 'Utility in 1975

-Jersey Central Power & Light  Atlantic City Electric

10,714,073

Sector Public Service Electric and Gas ‘Rockland Electric
. Number of  Annual Sales Number of Annual Sales Numbé& of . Annual Sales Nuﬁber of Annual Sales
Customers (MWh) Customers (MWh} Customers (MWh) Customers  (MWh)
Resiciential 1461,202  7,508.964 672494 4477827 276,254 1938724 43606  317,756.0
Commercial ’ 8,944,855 . " . _
mmere 193,518 . ? 63702 5,886,671 41,708  2,382971 4443 4473788
Industrial o 10,065,524 : .
Public street and highway 4,467 266,755 848 81,682 683 52,111 35 5914.8
lighting : ) . ' i
Other sales to public 70 13,127
authorities -
Sales. to railroads and I 47354
railways ) .
In terdepaﬁmental sales 1 39,911
“Total sales to ultimate’ 1,669,188 . 26,956,009 637,114 10,459,307 318,646 4,378,160 48,091 771,278.9
customers « : : - o o
'Sales for resale . 3 79.393 6 254,766 _ 30,732.8 '
Total sales of electricity 1,659,191} - 27,035,401 637,120 318,646 4,378,160 48,091 '802,011.7
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| Number of Customers and Annual Séles of Natural Gas in New Jersey by Utility in 1975*

New Jersey Natural

" Sector . Elizabethtown South Jersey
Number of Annual Sales - Numbar of Annual Sales Nusnber of Annual Sales
Customers {therms) Customers (mcf) Customars {mcf) )
Residential 206,458 220,042,711 172,579 1 2;154,790 111,833 10,906,319
Residential 71,071 19,631,499 ’
Restclential space heating 135,177 184,842,288
Apartiment house - 203 15,568,924
Residential.& gas lights 171,652 12,089,624
‘Residential air conditioning 927 65,1606
Commercial and industrial 11,205 77,124,387 10,996 10,852,660 P 9,982 14,674,018
Coimmercial air conditioning . 118 39,674 -
Building heating and/or cooling 6,623 30,098,722 4,697 1,669,195 4,793 1,694,076
Multiple family/institutional . 202 816,970
General 4,426 12,900,494 5930 . 3,454 541 4,252 4,466,981
Large voluime 29 13,500,941 17 . 2,315,610
Interruptible 41 17,288,026 . 32 2,556,670
Other sales to public authorities 17 375,364 '
Interdepartmental sales
Total sales to customers 217,680 ' 297,542,462 183,575 23,007,450 121,875 25,580,337
Sales for 1esale’ [ -10,963 i 1
Total sales of gas 217,681 297,553,415 183,575 23,007,450 121,876 25,580,337

*Figures tor Public Service Electric & Gas were not available,
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Electric Utilities

Energy Conservation Méasures by Utilities in New Jersey

Public Service Electric & Gas

Jersey Central Power & Light

Atlantic City Electric

-.-Rockland

Summer/winter differential rate
{residential, small commercial and
industrial}

Interruptible service (small com-
mercial and industrial, transmis-

_sion)

Revised demand charges (small
commercial and industrial)

" Time-of-day metering and peak

load pricing (residential)
Advertising/educational program

{residential, commercial, industrial)

Summer/winter differential rate -
(residential, small commercial and

" industrial)

Revised demand charges (small -
commercial and industrial)

Avertising/educational program

" (residential, cornmercial, industrial)

Surﬁmér/winte'r differential rate

" (residenfial, commercial, industrial)

_‘Advertising/educational program®
(residential, commercial, industrial)

Existing © Summer/winter differential rate -
Programs (residential, commercial, industrial )
Interiuptible service (industrial)
" Time-of-day metering (resi,dential).
Advertlsmg/educanonal program
» (resndentlal commercial, industrial)
Potential
Programs
;(by. 1980) Flattened rate (residential)

Peak load bricing experiment (resi-
dentia” ) N

.. Modified rates forheat pumps .
{commercial and industrial}

Flattened rate (residential)

Energy efficiency requirement
(residential, commercial)

Gas Utilities

Public Service Electric & Gas -

- New Jersey Natural

Elizabethtown

South Jersey

- Natural gas priority order (reSIden-
tial,.commercial, industrial )

Existing

Advertlsmg/edupatlonal programs

(residential, commercial, industrial)

Natural gas priority order (residen- -

tial, commercial, industrial)
Advertising/educational programs

(residential, commercial, industrial).

Natural gas priority order (residen-
tial, commercial, industrial)

: Advertlsmg/educanonal programs _
(re§|dent|al_ commercial, industrial)

Natural gas priority order (res:den-
tial; commercnal mdustnal)

. Advertising/educaticnal programs

{residential, commercial, industrial)
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Summer-Winter D1fferent1al Rates for Electr1c1ty
'(PSE&G, Jersey Central, Atlantic Clty, Rockland)

PSE&G proposed. an increase in the summer-winter rate differentlal as
part of the company's Petition for Rate Increase filed with the Board of
Public Utility Comm1s51oners on January 5, 1976. The proposed rate was
approved as follows:

) The residential rate for use of electricity in excess of 300
" kilowatt hours (kWh) durlng winter months (November 1 - March 31)
_is now 2 cents less per kllowatt (kw) than the rate for energy
. use during summer months.- -

‘ L For general and large power service rates, the summer—w1nter
dlfferentlal was also widened.

Jersey Central Power and Light received approval from -PUC in June 1976
to revise its rate structure effective July 1976:*
e For general service (total electric only) cuetomers,‘the.eummer—
~ winter differential of .20 cents per kW in the first 50 kW of
bllllng demand could be expanded to .30-.40 cents,

e The same differential of approxlmately 07 cents ‘for usage 1n‘
' " excess of 800 kWh was maintalned, although the: newly approved
tarlff increased the underlylng rates.

Durlng 1976, the PUC Hearing Board recommended that Atlantlc Clty
' Electric’ Company take steps to increase the summer tail-block on a per kW
basis, and apply ‘a lesser portlon of any 1ncrease to the winter rates. ' )
Consequently, in an attempt to 1mprove the annual load factor, Atlantic City
created a summer-winter differential tariff for residential and general
service customers.**

Rockland Electric Company's request for a rate increase, including a
summer-winter differential for residential, industrial, and commercial
customers, was approved in February 1976. . The company imposes a differential
rate in the third block for residential customers and in all blocks w1th1n
the demand charge for industrial and commerc1al customers.

Il

* N.J. Public Utility Commission, Hearing Examiners' Repért and Recommenda-
tions - Rate Design, In the Matter of the Petition of Jersey Central Power
and Light Company for Approval of an Increase in Rates for Electric Service
and for Charges in the Tarlffs for Such Serv1ce, Docket No. 759-899, May 28,
1976.

** N.J. Public Utility Commission, Hearing’Examiners Report and .Recommenda-
tions, In the Matter of the Proposed Revision of Rates of Atlantic City
Electric Company Increasing Its Rates’ for Electrlc Service, Docket No.
_758-842 December 17,.1975. ‘ . :
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Interruptlble Electric Serv1ce ;: N
(Jersey Central, PSESG) - AR

Slnce ‘December " 17, 1976, Jersey Central has offered 1nterrupt1ble
serv1ce rates to general service and’ transmission service customers who
have 1,000 kW or more of curtailable load and who agree to curtail ‘load
‘to a predetermined level upon at least 30 minutes prlor notice by the
utility. :

In November 1976, PUC ordered Public Service Electric’and'Gas to file
a rate for interruptible electric service (IES) by December 15, 1976. The
rate that PSE&G proposed offers a discount to customers with electrlc loads
in excess of 500 kW. No less than 2 hours' notice will be given to customers
whose service will be 1nterrupted. The utility has specxfled that service
will not be curtailed more than 15 times yearly, or for greater than 150
hours. .

Revisions in Industrial-Commercial Electricity
. Demand Charges (Atlantic City, Jersey Central)

_ During mid-1976, Atlantic City Electric Company received approval from
PUC to increase its rates for electric service in certain customer categories.
PUC recommended that for annual ‘general service customers, the demand charge
be 1ncreased to approxlmately twice the percentage increase in energy charges.

In June 1976, Jersey Central also revised its rates for energy and
demand charges. PUC proposed that for general servicé-customers; demand
charges be increased in relation to energyxcharges because, as the greater
proportion is placed on the demand block, it will have the effect of
-benefiting high-load factor customers.*

Time~of-Day Metering and Peak-Load Pricing
Experiments (Jersey Central, PSE&G)

~ For the past several years, Jersey Central has been conducting an
experiment on the consumption pattern of a.group of customers. Since
September 1976, the utility has offered an experimental rate schedule to
these residential customers in order to determine the effect of peak-load
pricing on their electricity consumption. 1In addition:

e Magnetic-tape billing devices are used to monitor energy
consumption for customers bllled on the optlonal t1me-of-day
service schedule. .

° An automatic remote'metering system was installed to monitor‘energy
use for participants in the NJ/FEA Peak-Load Pricing Program.

* N.J. Public Utility Commission, Decision and Order, In The Matter of Jersey
Central Power and ‘Light- Company for Approval of an Increase in Rates for
Electric Service and for Changes in the Tarlffs for Such Services, Docket

No. 759-899, June 10, 1976.




PSE&G is currently conducting a tlme-of-day study: 1nvolv1ng 500
residential customers. For this marginal cost experiment, 250 customers
are monitored by registered watt-hour meters and another 250 with magnetic-
tape meters. The data generated by this experiment will be used to deter-
mine a rate structure for peak-load pricing. . PUC has not yet authorized
a peak-load price test by PSE&G. : A

Electric Utility Advertising and Educational Programs
- (PSE&G, Jersey Central, Atlantic City, Rockland Electric)

All of the electric utilities have initiated programs to encourage
employees and customers to follow energy conservation practices. PSE&G's
educational program includes customer consultation, customer education,
tariff changes, intracompany activities, and research and development.

In particular, the goal of the customer consultation program is to
encourage customers to conserve energy and to practice efficient load
management. Consultation is provided in the way of:

° Personal on-site visits to all types,of customers

° Surveys or audits of customers' energy use with follow-up - L
‘ 1etters and offers of assistance

° Promction of street light modernization (through conversion
from incandescent to high-efficiency mercury vapor or high-
pressure sodium vapor lamps)

© - Technical bulletins.

PSE&G s customer educatlon program in energy conservatlon has
involved:

) Public appearances, including selected speakers at business
and civic group meetings, and lecture-demonstrations for
students and homeowners

N

e  Advertising in newspapers, on radio, and on television
® Preparing literature for circulation at information centers
L) Mailings to, and courses offered for, selected 1ndustr1a1

and commercial customers
e Floor and. window displays.

Electric Utilities -- Proposed Measures

In addition to measures that have already been initiated, both PUC
and the utilities are currently considering a number of measures that could
result in significant energy savings by 1980. Three of these are described
below. ’
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Energy-Efflcient Rating- Requlrements : IR
(Atlantlc City) T . . S S S

Atlantic City Electrlc has proposed a change in ‘the  terms and con-
ditions of service to ensure that only highly efficient alr-condltlonlng
equipment is 1nsta11ed by residential and commercial customers. If the
proposed plan is approved, the company would not provide service to. a -
customer unleéss the customer can produce a certificate indicating that an

“installed air conditioner has been properly inspected. .The purpose of. the
inspection will be to determine whether the equipment has an energy-
efficient ratio (Btu cooling capacity divided by the watts of electrical
input) equal to or in excess of 7.0. The electrical inspection would be -
performed by a person, agency, or organization duly appointed by a county,
municipality, or.PUC.  While Atlantic City proposed that the energy- :
efficient rating procedure become effective January 1, 1977 PUC author-
1zat10n ‘had not been granted at that tlme.

Flattened Re51dent1a1 Rates
(PSESG, Jersey Central)

_ During January 1976, PSE&G requested approval to flatten its re51den—
- tial rate schedule (i.e., cost per kW would not decrease with increased -
consumptlon) as a means of reducing sales of electr1c1ty * Although the
PUC did not approve this request in its November order, it is llkely that
PSE&G w1ll propose thls measure agaln in the near future.

In_1976, Jersey Central proposed a change 1n-the total residential
rate for electricity that would increase the tail-block rate during the
winter by approximately 198 percent.** Energy consumption above 800 kWh
per month would be priced at $2.37 per kWh for total electric residential
customers. The petition was not approved because PUC favors a more gradual
approach for rate design changes.

Modified Rates for Heat ‘Pumps
(PSE&G) - .

PSE&G has proposed modlfying its rate schedule for.heatlng service in
existing buildings. This would allow general and large power customers
with 1nterna1 heat-pump equipment to quallfy 1f they have permanently

* N.J. Public Utility Commission, HearlngnExamlners' Report and Recommenda-
tions and Decision and Order, In the Matter of the Petition of Public Service
and Electric for Approval for an Increase in Electric and Gas Rates and for
Changes in the Tariffs for Electric.and Gas Serv1ce, Docket No. 761 8,
undated .

‘*% N.J. Public Utility Commission, Hearing Examiners' Report and Recommenda-
tions, In the Matter of the Petition of Jersey Central Power and Light for
Approval of an Increase in Rates for Electric Serv1ce ‘and for Charges in

the Tariffs for Such Serv1ce,.Docket No. 759-899, June 28, 1976. St




installed heating equlpment with a total rated capacity of not less than

25 kWw.

During November through May, the customer's monthly maximum demand

would be reduced for billing purposes by an amount equal to:one-half of
the rated kilowatt capacity of such building heatlng equlpment, provided-

The ' rated capaclty for determinlng the decrease in billing
demand shall not exceed the kilowatt equivalent of the Btu
heat loss, as determined by PSE&G, of the area to be heated.
Comfort building heating equipment shall also include light-
ing where the Btu equivalent of the connected lighting
equipment is 60 percent or more of the heat loss, as deter--
mlned by PSE&G, of the area in which it is 1nsta11ed.

 The bllllng demand for NOvember through May shall be equal to

or more than the higher of (1) 25 kW, or (2) 50 percent of the
monthly maximum demand.

While PSESG requested that this rate modification be made effective
by January 3, 1977 PUC had not. indicated its 1ntentlons by that date.

Gas Utllltles - Existing Measures‘

Two measures have been implemented by the gas utilities in New Jersey.

Natural Gas Priority Order

(PSE&G, New Jersey Natural, South Jersey, Elizabethtown)

~ In late 1974, PUC ordered the four gas utilities in the‘state to
prepare and file detailed individual curtailment plans, as-well-as'a
single priority plan upon which they all agreed.

In June£1976, an order was issued by PUC to terminate existing gas
service as follows:* .

Gaé used for municipal street lighting shall be prohibited as
of June 30, 1978 (unless an exemption based upon severe economic
hardship is granted to the munlclpallty prlor to June 30, 1977)

Gas used for nonessentlal or aesthetlc purposes by residential
commercial, and industrial customers (e.g., outdoor gas llghts,

-gas fireplaces, gas heating of prlvate and publlc sw1mm1ng pools)

will be discontinued in 2 years.**

* N.J. Public Utlllty Commission, Decision and Order, In the Matter of ‘the
Board's Investigation into the Natural Gas Supply and the Priority Plan for
Involuntary Curtailments in the State of New Jersey, Docket No. 748-639,
June 1, 1976. :

** The PUC will cooperate with the Division of Consumer Affairs and other
vapproprlate state agencies to ensure that vendors of such equlpment are
notlfled of this ban.




' The June 1976 order also 1ncludes a temporary 2-year curtallment plan
and directions concerning the amendment of tariffs to include appropriate
penaltles for customers who fa11 to decrease thelr consumptlon -of energy.

Concurrently w1th the adoption of a temporary plan, PUC announced its
. intention to adopt a permanent plan by w1nter 1978-1979. Elements of this
plan will include curtailments- based on a system of prlorltles, as follows:

1.: Reduce all company requlrements to a minimum

2. Reduce all otheerirm and interruptiblefrequirementsAi‘

3. Reduce firm industrial b01ler requlrements of less than 1, 500
thousand cubic feet per day (Mcfd) and 1nterrupt1ble boiler fuel
of less than 300 Mcfd

4. Reduce interruptible requirements for process and feedStock

5. Reduce lnterruptlble requirements for plant protectlon

6. Reduce all flrm commercial boiler usage of 50 Mcfd or more

7. Reduce firm industrial reduirements for process and feedstock
and commercial requirements of 50 Mcfd or more

8. Reduce firm industrial requlrements of less than 50 Mcfd for
process and feedstock

9. Reduce firm industrial requirements for plant protection

10. Reduce re51dent1al and small commerc1al (less than 50 Mcfd)
requ1rements.

" Under the Natural Gas Priority Order, commitments will be permitted
for new residential and. small commerc1a1 use, prov1ded the following con-
dltlons are met: .

@  All new construction must have full insulation, storm ‘windows
and- doors, and day/night thermostats

. ® All conver51ons must have adequate conservation devices, such
as insulation (full or cap), storm windows and doors and, in
all instances, day/night . thermostats :

° A heating survey form must be submitted;to PSE&G and Elizabethtown -
Gas before service will be connected.



Gas- Utility Advertising and Educational Programs
(PSE&G, New Jersey Natural, South Jersey, Elizabethtown)

r :
All ‘of the gas utlllties in New Jersey are engaged in -ongoing programsr
to promote enerqgy conservatlon._ In March 1976, PSE&G published its Gas
Participation Plan as part of a Federal Energy Admlnlstratlon program known
as Utilities Conservatlon Action Now (UCAN). ' '

As one aspect of thlS plan, PSE&G has been offerlng consultatlon to’
customers concerning energy conservation. . For example, commercial and
1ndustria1 customers are notlfied of latest developments. in energy-
efflcient equipment and operatlng technxques, and residential customers
are furnished with information on the use of home appliances. Using an
energy conservation checklist, the company has surveyed customers and ‘
offered suggestlons on add1t10nal ‘ways to conserve: energy. A-survey of
1,000 large industrial ‘customers was followed . up with a-letter offering
-assistance with any ongoing conservation efforts.. Finally, -technical
bulletins have been prepared for marketlng representatives to keep them
informed of the latest- -developments in energy conservation for equlpment,
procedures, and materials. ‘ : .

Also related to the UCAN program, PSES&G has been cooperating with
other trade and professional groups (e.g., architects, engineers, con-
tractors, builders, and insulation dealers). on energy conservation efforts. -

IMPLEMENTATION APPROACH

PUC must approve any changes in utility rates or policy. However,
once the approval is granted, the utility assumes respon51b111ty ‘for its
implementation. In most cases, the New Jérsey utilities have taken the
" initiative in developing conservation measures,. although, in a few cases,
PUC has recommended that the ut111ty ‘take action (e.g., the PUC request
to PSE&G to design an interruptible electric rate, and to the gas utilities
to agree upon a priority and curtailment plan) )

After a program is 1mplemented, the ut111ty 1nvolved makes a deter-" -
mination as to whether the energy consumption patterns of selected customers
have changed as a result of the measure. PUC is responsible: for monitor-
ing the effect of rate changes, utility experiments, educational programs,
and other energy-conservatlon measures. A _E

EXPECTED ENERGY SAVINGS .

Althbugh the utilities and PUC are responsible for monitoring- the
effect of energy conservation programs that have already been implemented,
neither is able to document that effect at this time. Durlng the..time
perlod being conSLdered (late 1975 to. the ‘present), a number of variables:.
.affected energy use ;nlthe state, - 1nc1ud1ng recessionary/inflationary
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economic trends, .increased costs of fuel, and programs that were implemented
to spread peak load and reduce energy consumption. The utilities indicate
that they cannot dlstlngulsh between  the effects of each of these elements
and can only evaluate the overall change in energy consumptlon.' In addition,
because the majority of measures did not become effectlve untll m1d—1976,v
the data is not yet complete. - o

T Nevertheless, PSE&G, the largest utility in New Jersey, has estimated
total 1976 sales of energy for the company, based on actual data collected
through mid-year. . PSE&G has also developed forecasts for electricity and
gas demand through 1990 (see Exhibits F-4 and F-5), based on several models.*
The . ‘electricity forecast, for example, reflects the follow1ng conSLderatlons.

) Tlme-of-day rates. .The 1mpact of these rates (not assumed in "the '
~ forecast until after 1980) on energy sales is estimated to be min- "
imal. The effect" of time-of-day rates will be to shift end-use °
energy consumption from one time period to another, but not to -
51gn1f1cantly reduce overall ‘energy consumptlon. - :

° Energy conservation measures. It is expected that energy conser-

vation measures will be undertaken by lndustrlal and commerc1al
customers.: .- : :
e Alr-condltlonlng 1oad growth and efflclency Peak load will be ~

reduced by 170 MW in 1980.

e

/ e Interruptible electric service. Peak loadelll:beoreduced hy 70
. MW in 1980. ' :
® Addltlonal lhsulatlon in bulldlngs.
® jAssomed future economlc condltlons.
.. aIPrlce elastac;ty.

Although it is not possible to calculate the effect of exlstlng programs
on energy sales in 1976, or calculate the impact of additional measures that
may be 1mp1emented before 1980, PSE&G s past “and pro;ected sales flgures pro—
vide a ba51s for comparison. : : '

Projected Electric Sales

With the exception of commercial and.industrial-water heating, private
and public street lighting, and traffic signals, the average annual sales of
" electricity per customer in each revenue account category declined in the

* N.J. Public Utility Commission, Direct Testimony of William G. Michaelson,"
Manager - Electric Planning, . In the Matter of the Board of Public Utility
Commissioners Order of Inquiries into the Reasonableness ¢f Electric Util-
ities Construction Programs,; Docket No. 762-194, Exhibit PST-1, November 1976.
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Public Service Electric & Gas—Projected Electric Sales by Revenue Account

Account Annual Electric Sales (million kWh) ~ Annual Average Sales per Customer (kWh)
Actual-  Forecast Actual - o _ Forecast .
1973 1975 1976 1980 1973 1975 1976 11980
Residential , 7660 7155 - 7238 8300 5,547 5,147 - 5,249 5,837
ReSIdentlal heatlng » 293 362 " 394 621‘ ' 16,948 ‘14,897 15,096 14,442
Water heating . o - ' . .
F\'( sidential 70 65 63 " b5 .. 3,646 -3,630 3,481 3.313
'Comme«uaI & industrial 1 1 1 1 © 2,374 2433 2,778 2,941
General Ilghtmg& power - ) E T o . - .
Lommerual 4 214 3977 4,161 4750 24539 T 23,958 "+ 26,051 v 28,375
|ndustrla| 680 564 612 . - 720 - 108,453 93,069 100,328 - S 1 16,129
: Large power & llghtmg - ‘ N . R S o P
Commercial 4,227 4516 = 4870 ,_5.7:10 1,589,098 1,;452,090 1,462,462 1,402,948
} lndusuuﬂ A' ] 4575 4,048 14,312 4810 . 2,‘188,995 " 1,900,469 ~ 1,987,097 2,021,008
ngh tension o ' o : o - , .
Commt‘rucll 408 378 412 530 25,500,000 21,000,000 "~ 21,684,211 23,043,479
Indllsll |d| 6,463 5,443 5,626 6,770 33,314,433 27,770,409 . 28,558,376 32,392,345
Street Ilghtmg—prlvate 49 . b6 68 66 3,801 ‘4,180 - 4,328 4,621
"Y,Bunldgng‘heatmg - n . . ST ' c
Commercial 33 40 44 53 20,012 19,507 20,001 18,403
Industrial . ) 1 o 1 R oo 19,943 . 116,418 o 14925 - 14,493
Street lighting—public “225 T232 7236 282 373134 . 395230 ¢ 395310 % 387,402
GLP—traffic & other signals o L , . _ N IR s
Commercial 26 .00 26 ol 24 26 - 6212 . 6361 7 .6,186 5,684
Total sales to customers 20045 26942 28218 32778 . 17.996 . 16,519 17,217 19,464
Peak demand. (MW) SRS RN S Wy
Sunmmer 6,630 6,600 6,830 7,970
Winter 4,500 4,550 4,730 5,660
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PI-3

Account

Annual Gas Sales (megatherms)

Annual Average Sales per Customer (therms)

(normalized) -

1,412

‘Actual Forecast Actual Forecast
1973 1975 1976 1980 1973 . 1975 : 1976 . 1980
Residential (normalized) ‘ T o ' : e 3 P -
With heating . - -+ 907.0 843.0 8420 885.0 1,843 1646 - . 1616 1,602
Without heating . - . 175.0 167.0. . 1630 166.0 272 268-. . 262 o262
-General (normalized) o ‘ ‘ . _ i R - o :
Commercial . .. 66.0 65.9 675 68.9 177 773; 780 791
* Industrial - .44 37 . .38 38 1,446 1,331 1,380 1,460 -
Large volume (normalued) N ' , - o ST S . -
Commercial 2100 193.0 1920 2250 47,500 . 42,500 44,100 47,400 -
_Industrial 2070 © 1730 194.0 242.0~ 122,800 - - 104,200 119,000 136,700 -
Interruptlble S L . . - : L _ N B
Comimercial 360 . 280 220 300 2,403,000 1,879,000 1,467,000 1,880,000 -
Industrial _ © 2370 1550 - - 1120 114.0 . 3.246,000 2,210,000 1,780,000 2,070,000
Off-peak service : _ . : : R ) e o S
“Commercial 133 150 - 14.2 14.5 251,000, 283,000 263,000 275,000
Industrial n/a .n/a n/a nfa - ‘nfa, - nfa ‘n/a nfa
Bunldmg heatmg & coolmg )
(noralized) e LT T S e
Cominercial & industrial 1790 1640 160.0 178.0° 3,125 2,757 2677 . 2850
Streetlighting 044 040 0.39 0 29,600 26,900 . 26,100 o,
Total sales to customers 2,0520 1,823.0 1,787.0 19320 71895 1,378

C1479

n/a-not applicable
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period from 1973 (the year of the oil embargo) to 1975. PSE&G estimates
that in 1976 sales per customer will have increased to exceed 1973 levels
in only one-third of all accounts. Between 1976 and 1980,-a0erage sales
~per customer are expected to decrease for: T R e

e - Residential heating

® Residéntiél»wéter heatigé<

) Large commercial poﬁer and lighting

° Commercialland industfial building heating

® Public street lighting.

PSE&G estimates that electric sales in 1976 will represent 97 percent
of 1973 sales. Between 1975 and 1976, annual sales are estimated to in-
crease by 5 percent, or 1,276 million kilowatts. In the period between 1976
and 1980, PSE&G assumes electric sales will increase by 4,560 million kilowatts.

Projected Gas Sales

PSE&G estimates that by 1980 averége gas.saleé pér.customer will still
be less than 1973 levels for 5 out of 12 revenue account categories:

° Residential, with and without heating

® Large volume commercial
® Interruptible commercial and. industrial
° Commercial and industrial building heatihg and cooling

® Street lighting.

Substituting "general industrial" accounts for "large volume commercial"
in the above list, total annual gas sales in 1980 are projected to be less
than sales in 1973. From 1975 to 1976, total gas sales are estimated to de-
crease by 2 percent, while from 1976 to 1980, they will increase by 8 percent.

The projected decline in total annual gas sales from 1975 to 1976 may
be attributable to measures already implemented in an attempt to reduce
energy consumption. Nevertheless, the opinion of the utility industry is
that energy savings occur due to a combination of factors.

The calculation of projected energy savings from utility conservation
measures in 1980 is based on interviews with utility representatives and
members of the New Jersey PUC, and FEA estimates.

The FEA estimate of total New Jeréey energy consumption in 1980 is 1,946
trillion Btu. Other data developed by FEA indicates that electric utilities

F-15
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will be responsible for 13 percent of this figure. (253 x 101 ‘Btu) and

gas utilities, 15 percent (292 x 1012 Btu).* Based on experience Wlth
‘energy conservation analyses at the state level, it'-is assumed that the
energy savings attributable to utilities will be slightly greater than 1
percent for electric.and slightly less than 1 percent for gas. A rough
estlmate, therefore, of energy savings by utilities in 1980 is 3.2 trils
lion Btu for electric companies and 2.2 trillion Btu for gas companies.

COSTS OF THE MEASURES

- A
Nelther the PUC nor the utilities are expected to incur 51gn1f1cant

costs due to these energy conservation measures. Current staff will be

able to manage and assume any . additional tasks required. )

Utility customers may pay slightly higher costs for energy in the
short term through increased rates; ‘however, in the long term,vcustomers'
energy costs should decrease, ‘if they are lnfluenced by the measures to
. consume less.electricity and gas. -

4

ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS | . )

- No substantial impacts are expecfed te result from the implemehtationl
of energy conservation measures by utilities.

* U.S. Federal Energy Administration, Son of Strawman, May 1976;

P
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FINANCING OF CONSERVATION
INVESTMENTS BY UTILITIES

There are two options for the financing of conservation inveStments'i
by utilities: Option 1 involves' the f1nanc1ng, by electric and gas util-
ities, of ceiling 1nsulatlon in 51ng1e-, two-, three-, and four-family units;
Option 2 involves the f1nanc1ng, by just gas utilities, of ceiling. insula-
tion, automatic thermostat controls, and furnace modlflcatlons in single-

family unlts.

Expected energy savings in 1980 for 0pt10n 1 are 0.5 trillion Btu or
$1.25 million; for Option 2, projected savings are 1.1 trillion Btu, or
$2.75 million. A summary comparison of the two optlons 1s presented in

" Table 1, and they are discussed separately below.

TABLE 1: - COMPARISON OF UTILITY FINANCIHG OPTIONS"

Utility financing
Sector affected

. Customer categories

Conservation devices

Number of units affected
Expected energy savings
Investment required

Total program cost

‘Option 1

electric and gas
residential

owners of 51nqle-'
two-, three-, four-
family units

ceiling insulation

54,718

0.5 x 1012 Btu

$21.3 million
$25.0 million

ggtiOn 2
gas .

residential

‘ singieefamiiy

homeowners

ceiling insulation;
automatic thermostats;
furnace modification .

11,759

1.1 x 10'2 Btu
$8.1 million .

$10.2 million

PROGRAM MEASURE

OPTION 1

Under this measure, electric and gas utilities will help finance the {

installation of ceiling insulation in residential units. .

A precedent for

this type of financing by utilities was established in 1973 in Michigan when
the Michigan Public Service Commission (PSC) ruled that public utility activ-
ities for the purpose of promoting and supplying residentiel insulation was

F-17
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a legitimate function and a proper cost of service.  Subsequently, the
Michigan Consolidated Gas Company started a program to conserve natural
gas by promoting the insulation of gas-heated homes.

_ During 1976, the NeW'Jersey Board of Public Utility Commissioners (PUC)
considered the proposal that New Jersey utilities finance home-insulation
investments. The Department of the Public Advocate petitioned the. PUC to
adopt’ regulations. requiring the "state's privately or investor-owned natural
gas and electric utllltles to provide the cost of insulation for thelr A
residential customers upon condition that the recipient repay the cost,
to the utlllty 1n monthly installments." In- November 1976, a PUC Hearlng .
Examiners' Report* recommended that such a program be instituted for a
2-year trlal perlod. To date, the PUC has not ruled on the issue._

The program belnq con51dered by PUC is 51m11ar to that developed by -
Michigan Consolidated Gas, except that residential customers using either
natural gas or electricity for space heating purposes will be eligible for
insulation financing.** Under the program, the utility will provide a loan
for the installation of celllng insulation, and the cost will be added to
the customer's regular bill. Eligibility for loans will be limited to .
owners of single-, two-, three-, and four-family unlts. In the case of
a customer who receives electrzcity for general use from one utility,
and gas for heating from another, the customer will be encouraged to. .
contact the gas company for 1nsu1at10n financing.

Energy,savlngs from this measure will be 0.5 trillion Btu in 1980.

IMPLEMENTATION APPROACH

, When a customer indlcates to a ut111ty that he would llke to take
‘advantage of the Home Financing Insulation Program, his credit records
will be reviewed. A utility may decide not to provide financial assist-
ance to a customer who has made several late payments during. the preceding
billing year. On the other hand, if the credit check is favorable, the
company will refer the customer to a list of qualified contractors. *hk

The contractor selected by the homeowner will provide an estimate of -the
cost of materials and the installation serviece. After all parties agree .
on the costs, the work will be performed. ' ‘

* N.J. Public Utility Commission, Hearing Examiners' Report'and Recommenda-
tion, In the Matter of the Board's Inquiry into the Feasibility of New Jersey
Utilities Financing Home. Insulation, Docket No. 767-768, November 17, 1976.

%k Mlchlgan Consolidated Gas 11m1ted 1ts program to residential customers
u51ng gas for space heatlng. » '

***All contractors part1c1pat1ng in thls program must be llcensed by the
‘New' Jersey Department of Banklng : : o
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Upon satlsfactory completion of the Aork, the homeowner will sign a
customer acceptance 'statement and an installment agreement w1th the con-
tractor, both of which w111 be forwarded to the utility.* The utlllty will
then pay the contractor for his work and require a dep051t or down payment
(probably between 12 percent and 20 percent) from the customer. "Thereafter,
the utility company will charge the customer an 1nterest rate of 1 percent
per month on the unpaid balance for a maximum period of 3 years. The cus-
tomer's payments will be .added to his monthly bill. \

According to the Consumer Credit Bureau of the New Jersey Department
of Banking, utilities must adopt one of two approaches in order to act as
lending institutions. First, they can lend money at an interest rate of
8 percent, and thus not violate the state usury. law. Second, they can agree
to buy the sales contract (e. g., the agreement between the customer and con-
ractor) and thus be able to require a financing charge of up to 13.5 percent.
If the latter method were chosen, in order to become a home flnancinq banker,
a utility would be required to obtain a license at a fee of $100 to $200
per year from the Department of Banklng. '

Michigan Consolldated Gas Company's f1nanc1ng plan requires a down
payment of 20 percent and offers the customer three options for ‘paying the
balance: . ;

) "As part of the first blll after completion of the work (w1thout
o 1nterest) :

) One~third to be paid in three monthly installments included as
part of the first three bills after completion of the  work
(without interest)

° Equal monthly installments over a period of 36 months, with the
‘ first payment due as part of the flrst bill after completion of
the work.

When the program is implemented, a monitoring plan will be devised to
determine whether nonpayment by customers becomes a problem.** It has been
recommended that nonpayment of a deposit and/or ‘interest should not result
in termination of service to the customer by the utility. Rather, it has
been suggested that the utility be able to take a security interest in
real property.

* Michigan Consolidated Gas has devised a system that can also be used by
New Jersey utilities whereby a market consultant is assigned to verify the
cost estimate and satisfactory fulfillment of the contract.

** N.J. Public Utility Commission, Hearing Examiners' Report and Recommenda-
tion, In the Matter of the Board's Inquiry into the Feasibility of New Jersey
Utllltles Financing Home Insulation, Docket No 767- 768 November 17, 1976.
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The New Jersey Hearing Examiner reviewing this case has recommended
that the expense of implementing this program be factored into the tariff
charged by'each utility.* All pro forma. statements submitted to the PUC -
by New Jersey utilities would indicate that the costs .of operating the
program exceed the interest income received and also that if the losses
that do occur were distributed to each customer on a yearly basis, each -
customer would ‘pay less than 50¢ per year.

Implementlng and Admlnlsterlng
.Organizations

‘The State Energy Office (SEO) will work with the PUC and the seven
major utilities in the state to develop and finalize the details of this
measure. Before the measure .can be implemented, the PUC must approve all
vaspects of the program, including the plan of operation, the return on . .-
conservation investments, and any increase in cost of service. requlred -
to conduct the program. Also, before the program can be implemented, the
Department of Banking must approve the';oan_arrangements‘specified by the -
utilities. During lmplémentatlon, PUC will work with each company to-
monitor the effect of the measure on customers' electr1c1ty and natural
gas consumption. '

Legal Mechanisms

All of the utilities, (with the exception of Public Service Electric
and Gas), have argued that PUC does not have the jurisdiction to mandate
a financing program. 1In a 1975 Order, the PUC Board asserted that it did
have jurisdiction, stating:

"In this time of energy scarcity, the Board fully recognizes

the need to protect our remaining supplies of energy.  Regulations
pertaining to the financing of insulation may be an appropriate
means of protecting these energy supplies...the Board finds that
it has jurisdiction to consider regulations pertaining to the
financing by utilities of residential insulation.”

The issue has not yet been resolved. Legislative approval of this
measure may. be required before the utilities agree to comply with the
program.

Implementation Plan
and Schedule

Before the installation work can be initiated, the follow1ng steps
must take place (see Exhibit F-6 for the implementation schedule) :

"_ ® . PUC must approve the Hearing Examiners' recommendation that
the measure be adopted ' g

* Hearing Examiner, Thomas F. Portelli, Esq.
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T2-4

‘Utility reorganization to manage program " *

Uulity monitoring

. PUC monutoring

Financing of Conservation Investments by Utilities
Implementation Schedule :

Task . - . Calendar Months

14an 1978

“1June 1977 - 1Jan 1978

PUC approval obtained (orlleg;sla{ive

process initiated, if necessary) ——

PUC and utilities agree upon Imeasures f—

Other agency approvals: - Co ’. [

Cuntdclors chosen and l;cezir\se(! . S . —
Legislative authoriza:tio‘n ubl'ained‘, if . o _

necessary

Advertising campaign

Progran: commences : . B L]
]
L]

9—4 NqIyx3



) Details. of the measure must be flnallzed and agreed upon by PUC
' and the utilities

) Approvals of the provisions must be obtained from other appropriate
agencies (e. 9. State Department of Banklng) and leglslatlon enacted
if necessary - ‘

) Contractors must be screened and licenced by the Department of
Banking

“o | An advertlslng campaign must be conducted to publicize the
g availability of financing for insulation in re51dences,’

® Utilities must appoint personS‘in appropriate offices to supervise
the program (Michigan Consolidated Gas, for example, handles its
program through customer service and credit departments, as well
as an "Energy Conservatlon Coordinator's Office).

Monltoring:System

# _
The utllltles will monltor the impact of this measure on customers !
gas and electr1c1ty consumptlon through periodic meter checks and customer
' surveys. The PUC will use" the data gathered by the utilities to evaluate
the effect of the measure.’ g
?’ o

A

5 - - . o us \( o
EXPECTED ENERGY SAVINGS o i i

B
i

The energy savings from thls measure w1ll be in addltlon to those
reallzed as a result of the measure entltled "Certlflcatlon of Thermal
Efficiency in Existing Housing" (see p. C-~-1). In that measure, it is antic-
ipated that approximately 543,000 housing units (single-, two-, three-, and
four-family units) in New Jersey will install ceiling insulation by mid-1980;
resulting in energy savings of 5.9 trillion Btu. However, if financial g
assistance were offered, it is likely that additional homeowners will o
also be stimulated to insulate their homes by mid-1980. Of 218,871 units
considered as "removals" (e.g., not expected to insulate by mid-1980), it
is estimated that 25 percent, or 54,718, will take advantage of the avail-
ability of utility financing. Therefore, an additional 0.5 trillion Btu
will be saved if utilities are required to offer financial assistance to

customers for insulation investments (see . Table 2).
,) ‘ ' :

COSTS OF THE MEASURE

Costs to Implementing and
Administering Organizations

To implement the insulation financing measure, PUC and SEO will
utilize existing staff. Therefore, there will be no costs to the public
sector.
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TABLE 2: OPTION 1 ~- ENERGY SAVINGS FROM UTILITY FINANCING : o
OF INSULATION FOR RESIDENCES

No. of .. -Additional  Total, Percent Total

" Units Eli- ’ Units " Heating Savings £nergy
; gible for * That Will Demand’ From Savings ... . ,
Type of Unit ) Insulation® .Removals - Insulate** ' (1012 Btu)( Insulatlon' © (10!2 Beu) \
Single-family: ' - . .
unattached 329,285 o 55,081 13,770 . ‘2.8 6.6 0.2
Single-family:’
attached 60,995 4
2 ‘units 30,193 163,790 40,948 5.9 © 4. 0.3
3-4 units .122,600 . v
'l.'otal 543,073 218,871 54 718 8.7 ‘Q.S

* Data dezived from measure entitled "Cert:.f:.catxon of 'memal Efficiency in Exxscing
Houslnq .

e Rnpresem:s 254 of removals.

Cost to the Private Sector L o ' g ¢

The program will not begin until the first months of 1978, thus ‘there
will be no costs incurred by the prxvate sector during 1977 However, when

the program becomes active, ut111t1es and homeowners will have a number of
additional expenses.

Mlchlgan Consolidated Gas Company has indicated that the majority
of its customer contracts have been handled through the mail in order to
eliminate the need for additional personnel to answer phone inquiries..
Therefore, it is estimated that each New Jersey utility will hire the
minimum number of new employees to manage the financing program, as follows:

e Customer service - one person ($10,000).

‘e . EnergY’Conservatloh Coordinator's Office - one administrative
-.assistant ($15,000) and two consultants for on-51te visits
($20,000 each)

e ‘Market service - ohe‘consﬁltant (520'000)

Thus, each ut111ty w111 h1re f1ve new employees w1th salarles totallng
$85 000 in late 1977 to be prepared for program implementation in early 1978.

-Existing company personnel are expected to assume other tasks (e.g., billing)
‘assoc1ated with the program.

The cost of’ 1nsta111ng insulation is expected to average $325 (1979 .
dollars) per homeowner. New Jersey homeowners' taklng advantage . of utlllty
financing will pay a total of $21.3 million to 1nsulate thelr dwelllngs.
Additional costs will accrue as ‘interest is paid; hdwever, this amount will
depend upon the extent of down payment required. Total private sector costs
for 1978-1980 will be $24,970,000 (see Table 3). '
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 TABLE 3: OPTION 1 - PRIVATE SECTOR COSTS FROM UTILITY FINANCING OF
. INSULATION FOR RESIDENCES A Coen TP 1

Costs by Calendar Year

Type of cbsts'i . 19718 . 1979 1980 - TOTAL
Personnel for seven - ‘ ' L - , S _
major utllltles $°'595,000 $ 595,000 ‘$ 595;000 $.1,785,000
. Fringe benefits o o o . - S
(.21 x personnel) - 124,950 124,950 124,950 374,850
Travel* = . . 2,940 2,940 2,940 - 8,820
quiﬁment purchased . , _ . . B
by homeowners 7,115,000 7,115,000 ' 7,115,000 21,345,000
Other** ~ .83,580 o -- - 831,580
Subtotal 8,537,890 7,837,890 7,837,890 24,213,670
Indirect Charges _ S . o o
(.35 x personnel) B 208,250 208,250 208,250 624,750
poTAaL ‘ $8,877,720 $8,046,140 $8,046,140 ~ $24,970,000

* At $.l4/mile.

ke Advertising and personnel training for 1978 only.

ENVIRONMENTAL, ECONOMIC, AND POLITICAL. IMPACTS

Certain benefits may result from the conservation of natural gas and
electricity under this measure. A smaller amount of depletable resources
(e.g., natural gas, oil, coal) will be used to provide energy to the same
- number of customers. Thus, the environmental problems associated with the
development and processing of additional energy resources (e.g., air and
water pollution) will be reduced.

Iocal socioeconomic benefits will result if this measure is adopted.
"It has been estimated that 75 contractors will be involved in the insula-
tion financing program and that an average of three new employees will be
hired by each of these companies. The jobs created for installation
services could be filled by unskllled persons.i :

With the exceptlon-of Elizabethtown Gas, all of the major utilities’
opposed the implementation of an insulation financing program at PUC hear- s
ings. The utilities submitted prepared testimony to that effect, and
included letters from banks in New Jersey indicating that they would be
w1111ng to make home 1mprovement loans for insulation. :
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'OPTION 2

. PROGRAM MEASURE

This measure proposes a program of conservation investments by gas
utilities for ceiling insulation, .automatic thermostat controls, and
turnace modifications in single-family residential dwellings. Such a
program has been proposed by William Rosenberg of FEA who concluded in
a study that these investments by gas utilities would increase the avail-
ability of natural gas, reduce residential gas bills, and enable ‘high-
priority customers to obtain gas at a cost that would be competitive with

fuel oil and 1ower than electricity.
Y

Projected energy savings fromvthis~measure are 1.1 ‘trillion Btu.

IMPLEMENTATION APPROACH - B o

Under this measure, the four gas utilities in New Jersey - (PSE&G, New
Jersey Natural, Elizabethtown, and South Jersey) will be required to pro-
vide financial assistance to the owners of single-family units that use
natural gas for space heating for the installation of energy-efficient
equipment. Financing would be provided to cover. the cost of three com-
plementary actions that could be taken by a homeowner to reduce natural
gas consumption:

o Installing ceiling insulation. Since the majority of single-
family homes do not meet federal insulation standards specified
for a local area (56 percent in Newark, for example), a sub- '
stantial number of homeowners are likely to take advantage of.
the opportunity offered by this measure.

e Installing an automatic thermostat. Energy consumption could be
reduced if residential users were able to install day-night
thermostats that automatically reduce temperatures by 59— 7°F.

) Modifying the furnace. Financing will be available to retrofit
a gas furnace to a condition that allows seasonal efficiencies
" (generally about 60 percent) to be increased by 10 percent. An
orifice restrictor, fuel restrictor, and/or electronic 1gn1tion'
dev1ce for a pilot light would be added for this purpose. '

Utilities will recover its investment through monthly charges to all
residential customers (whether or not their homes require the specified -
equipment). The goal of the program is to achieve 100 percent penetration
of existing single-family gas-heated homes currently without conservation
devices. : S
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Implementlng and Admlnlsterlng
Organlzatlons

The State Enerdy Office (SEO) will work with PUC and the utilities
to develop and finalize the details of this measure. ) Before the measure
can be 1mp1emented, the PUC must approve all aspects of the program,u
including the plan of operatlon, the service contract between the util-
ity and 1mplement1ng organlzation,,and a method. for recovering payments
through rates imposed on customers. During the implementation phase,
the PUC will work with each company to monitor the effect of the measure..
‘on customers natural gas consumptlon. : SRR ~

Two approaches are belng con31dered for the implementatlon of the
measure. Under the first alternatlve, a gas utility would arrange for -
contractors to install the equipment. ‘Under the second alternative, the
utility would establish a wholly-owned subsidiary to supervise the 1nstalla-
tion' of conservation devices. Independent contractors would install the -

qulpment under contract to the subsidiary, and the utility would make
regular payments to the sub51d1ary to cover expenses associated with- the
conservation activities. Under either option, the ut111ty would include -
these payments in its rates through a purchased-gas adjustment clause or -
through perlodlc rate adjustments. - : '

The conservatlon subsidiary could presumably arrange for debt f1nanc1ng,
with payments ensured by a cost-of-service contract. In financing the sub-.-
sidiary, .the utillty would also presumably not be restricted by the provis-
ions of its bond indenture. Rosenberg's analysis assumes a 75 to 25 debt
equity ratlo, a debt life of 15 years with stralght—llne deprec1at10n, a
debt rate of 9.5 percent, and an allowed 17 percent after-tax return on

equity. *W

;Legal Mechanisms

I

The New Jersey Statutory Authorlty (NJSA 48: 2 23) grants the PUC
the powerrto require “any public utility to furnish.sage, adequate, and
.proper service, including furnishing and performance of service in a manner
that tends to conserve and preserve the quality of the environment...and
to malntaln its property and equipment in such condition as to enable it
to do so."** Thus, the PUC claims that it could legally impose this man--
datory measure on the four natural. gas utilities in New Jersey. However,
legislative’ approval may be requlred before the measure .can be adopted.

* william G. ' Rosenberg, "Conservation Investments by Gas Utilities as a -
Gas Supplies Option," Public Utilities*Fortnightly;vJanuary 20, 1977 SR ‘

** J.S. Federal Energy Administration, Memorandum: Legal and Regulatorz
Analysis of Conservation Proposal for Energy Resource Development,
December 8, 1976.
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The costs associated with the conservation investments would be -
included in the rate base for all residential customers with single-family
units, whether or not they choose to have improvements financed and.
installed by the utility. The issue of unlawful discrimination has been.
raised regarding those customers whose homes are not adequately insulated
and those who do not choose to accept the utility's offer of financial
assistance. Previous cases before the New Jersey PUC have established
the precedent for allowing promotion activities (e.g., credit incentives
for conservation actions) to be conducted by a utility, provided that .

- the option is available to all customers in a resideutial rate class and
that any resulting benefits (e.g., lower unit costs in the long-term)
accrue to all such customers. Nevertheless, the issue of rates for :
‘residential customers may be difficult to resolve.

Implementatlon Plan
and ‘Schedule

Five to 10 years will probably be required to achieve the goal of
providing financial assistance, as necessary, to 100 percent of each .
utility's existing single-family customers.” The 1mp1ementat10n schedule
could be affected by factors such as the size of a utility's servxce area,
the availability of adequate supplies of equipment, and the thermal
efficiency of existing single-family homes.

Before the installation'work can be initiated, the foilowiné steps_;_
must take place (see Exhibit F-6 for the implementation schedule):

° The PUC-must approve the Hearing Examinersf,recommendation‘that
the measure be adopted : ‘ ‘ -

° Details of the measure must be agreed upon by the PUC and
utilities :

® Legislation must be enacted, if‘necessary

[ Each ut111ty must choose contractors to perform the installation

work : K

'

) An advertlslng campaign should be conducted to publlclze the
' avallablllty of financial assistance for conservation actlvitles.

Monitoring System

The utilities will monitor the impact of this measure on customers'
gas consumption through periodic meter checks and customer surveys. The
PUC will use the data gathered by the utilities to evaluate the effect of .
the measure.
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Related MeaSures

The utllity financing program would be dependent upon the implementa-
tion of two other measures as part of a state energy conservation plan:
(1) Certlflcatlon of Thermal Eff1c1ency in Exlsting Hou51ng, and (2)

placement of Gas Pilot nghts.

EXPECTED ENERCY SAVINGS |

The avallablllty of flnanclng from gas’ utllltles for energy-efflclent
equlpment in szngle-famlly residential dwelllngs is expected to add to the
1980 energy sav1ngs prOJected for the two other measures cited above.

Certlflcation‘of Thermal Efflclency
. in Existing Housing -

In the analysis conducted as part of the certification program, Vol
it was determined that 390,280 single-family (unattached and attached) B
residences would be affected by the requirement that energy-efficient
modxflcatlons be made prior to inspection and/or sale. Assuming that
39 percent of these residences use gas for space heating, 152,209 home-
owners using gas for heating would be likely to implement the specified
1mprovements for certlflcatlon. It is estimated that 25 percent of the
customers with gas heating units categorized as "removals" (e.g., not
expected to make modlflcatlons by mid-1980) will be likely to consider
the avallablllty of financ¢ial assistance a sufflclent incentive to effect
1mprovements in their homes by mid-1980. Therefore, 11,759 homeowners
would save a total of 0. 3 trillion Btu (see’TabIe 4).

TABLE 4: OPTION 2 == ENERGY SAVINGS FROM UTILITY FINANCING
OF CONSERVATION INVESTMENTS IN SINGLE-FAMILY HOMES

No. of No. of Units
‘Gas-Heated That wWill . Total . Percent Total
Units for ) Take Advan- Heating ' Savings Energy
N Certification ' tage of Demand From Savings
Type of Unit Measure Removals Finapcing - (],012 Btu) Investments - (10!2 Btu)
Single-family:
" unattached - 128,421 21,482 5,371 . 1.1 ) 16.0 ' .2
Single-family: .
attached 23,788 25,551 6,388 .9 14.1 .1
2.0 ' 3

Total 152,209 47,033 11,759

* For this case, we have assumed that the percentage of homes currently
heated by natural gas (39 percent) will not change. 1In light of the o
current gas shortage, it is unlikely that many more homeowners will opt

to use gas for' space heating.



~ Replacement of Gas Pilot Lights. ' = .°

It was determined that 5.6 trillion Btu can be saved by July 1980 if
pilot lights in existing gas furnaces are  replaced with automatic (electric)
ignition devices. Under the measure, the gas utilities are responsible
for arranging, before January 1980, the 1nsta11ation of these devices in .
40 percent of the gas furnaces operating as of January 1, 1978. Another
50 percent of these gas furnaces will be fitted with electric ignition
devices by January 1, 1981. 1In addition, all gas furnaces purchased or
installed after December 31, 1977., will be, requlred to have automatic'
intermittent - lgnltlon'systems.

If the ut111ty is. also required to provide financial assistance to-
customers to improve gas furnace efficiency, it is assumed that an addi- .
tional 15 percent savings, or 0.8 trillion.Btu, could be realized. Thus, =
total projected energy savings resulting from the requirement that gas
utilities offer financial assistance to sxngle-famlly homeowners for ‘the -
lnstallatlon of conservation devices is estimated to be 1.1 trillion’ Btu.*

COSTS OF THE MEASURE

Costs to Implementlng and .
Administering Organizatlons

. The PUC will be able to use existing staff -to lmplement this measure.f“‘:
Accordlngly, no publlc sector costs w111 be dlrectly assoc1ated w1th the
program. :

"Cost:to the Private Sector‘

The prlvate sector costs for the utllltles will be approxlmately
57 percent of those calculated for Option 1 because only four of the seven
utilities will be involved in this measure. - Thus, the four will hire new
employees with salarles totalling $339 150 annually (1978—1980) to 1mp1e-
ment the program. A Dol

The cost of materials and installation per homeowner, in:1979 dollars,,
will be: $325 for insulation; $110 for. thermostat installation; and $140 to
install at least two of three furnace devices -= orifice restrlctor, electrlc
ignition” system, or flue restrlctor.** Assuming anaverage cost of §575 -

- per home and 100 percent ‘'saturation of 51ngle-fam11y gas-heated homes in.
New Jersey that could use. financing of energy-saving equipment, the total
investment would be $8.1 million. .Total prlvate sector costs for 1978—1980
will be $10 179 653" (see Table ‘5). e T : o

* Because actual 1nsta11atlon of these dev1ces w111 occur between 1978 and
1980, - 1979 dollars have been used ‘

*% These cost estlmates are based on Wllllam Rosenberg S case study analy51s

of the 'potential lmplementatlon of such a program by PSE&G. , ICF Incorporated,
Preliminary Analysis-Conservation Investments as a Gas Utlllty Supply Option,
December 1976.
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TABLE S5:

OPTION 2 - PRIVATE SECTOR COSTS FROM UTILITY FINANCING OF
CONSERVATION INVESTMENTS

oy ‘ .-~ Costs by Calendar Year

_Type of Costs - 1978 1979 1980 _TOTAL
Personnel for gés-ﬂ7 o : o , ' o SR
utilities $. 339,150 §- 339,150 §$.339,150 - $1,017,450

“Frlhéé benefits T } E K S R :
(.21 personnel) 71,222 71,3222 71,222 213,666
Travel* 1,676 1,676 1,676 5,028
'Equ:.pment purchased o S g B ‘ o
by homeowners 2,705,000 2,705,000 2,705,000 8,115,000
Other** . . 472,400 - ' == - 472,400
Subtotal 3,516,048 . 3,117,048 3,117,048 9,750,114
Indirect Charges L S Lo -
(.35 .x personnel) 118,703 118,703 - 118,703 356,109
TOTAL $3,708,151 $3,235,751 $3,235,751 $10,179,653

* At S. 14/mile. .
*k Advertlsing and personnel tra1n1ng for 1978 only.

ENVIRONMENTAL, ECONOMIC, AND POLITICAL IMPACTS

Certain environmental benefits will result if this measure is included
in New Jersey's state energy conservation program. 'A reduction in gas con-
sumptlon would alleviate some of the pressure to produce’ additional natural .
gas supplies and thus reduce potent1a1 env1ronmental s;de effects that could
be harmful.

, Iocal economic benefits will accrue as a result 6f emp1oyment opportu-
"nities associated with the manufacture and installation of conservation
equipment. This could be particularly beneficial in urban areas where _
-there is high unemployment. The jobs involved in implementing this measure,
particularly the .installation phase, could be filled by unskilled persons.
. It has been estimated that the 1mp1ementatlon of this program measure at

a national level could result in 72,200 man-years of additional employment
per year. .



Politically, the implementation of this measure may create difficulties

between PUC and the four gas utilities. Each of the utilities, with the
exception of Elizabethtown Gas, has expressed reluctance to become a financ-
ing institution. PSE&G has indicated, for example, that it has never
received a request from a customer for financial assistance. Since 1973,
100,000 PSE&G customers have added insulation to their homes on their own
initiative. Furthermore, PSE&G feels that local banks are more than willing
to provide loans' for. conservation-related investments. It is ‘possible that
the gas utilities in New Jersey would appeal a PUC order to provide financ-
ing to customers. :
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ENERGY-EFFICIENT PROCUREMENT PRACTICES

PROGRAMVMEASURE

The Dlvision of ‘Purchase and Property of the Department of the Treasury
.(DT) is the centralized procurement body for most state agencies.* The
department makes available to state agencies: open~ended contracts with
selected vendors for purchases of equipment and supplies. - Contracts are
awarded-on the basis of competitlve biddlng; In addltlon, any item required
for agency use that will cost $2, 509 or more must be open. to public bidding.
All contracts entered into by’ the state are also available to local purchas-
ing units: (e.g., municipalities, school districts,: countles) under the New
Jersey Local Public .Contract Law. .

Thls measure will establlsh procurement practlces that w111 reduce the
amount  of energy required for equipment, buildings, and materials used by
the state and local governments in New Jersey. = To accompllsh ‘this, DT w1ll
set mandatory minimum operating efficiency standards for many -vehicles,
appliances, and buildings procured by state agencies and establlsh guide-
lines for the purchase of energy-efficient materials (e. g., paper that
requlres less energy to produce and transport). In addition, DT will
assemble energy-wise and cost-effective guidellnes .for the purchase, use,
and maintenance of equipment, buildings, and materials. ' Local governments E
will be encouraged to conform to state procurement criteria. -

‘Total energy savings from this measure will be .35 tr11110n Btu, or
$875, ,000, in 1980. Over 70 percent of. the savings will come from energy-
efficient procurement crlterla for buildings. ' : - : ;

IMPLEMENTATION APPROACH

_ Detailed Provisions

DT, assisted by the State Energy Office (SEOQ), will adopt -procurement
criteria designed to reduce energy consumption to the maximum extent that -
is cost-effective. Specifically, DT will write open term procurement con-
tracts only for: - o c

° ‘Automobiles and trucks that meet minimum mileage standards.
leferent standards w111 be set for various vehlcle categories .
determined by expected use (e.g., 1nner city versus hlghway

L .
* Exceptions are the state Division of Buildings and Construction (which.
is in charge of purchases associated with the leasing and construction of
state buildings), Rutgers University, and several highway agencies (N.J.
Highway Authority, N.J. Turnpike Authority, Garden State Parkway Authority,
and the Atlantic City Authority) that control their own purchasing require-
ments for road maintenance only. ’ '



dr1v1ng) and vehlcle type (e.g., station wagon versus
two-door sedans). EPA's mileage ratings will be used to
assess vehicle efficienc1es wherever p0531b1e._

o Selected applxancel that exceed minimum energy-efflciency
ratings (EERs). These appliances include air conditioners,
photocopiers, refrigerators/freezers, water heaters, dish- -
washers, clothes dryers, clothes washers, television sets, -

- ranges and ovens, humidifiers and dehumidifiers, and. electric
typewriters. Soon, FEA will be issuing efficiency targets

.- for most of these appliances. DT ‘will use these targets to

. set minimum efficiencies. The minimum-appliancefefficiency‘

.- allowed in procurement contracts will, in general, . be at

~..least 20 percent higher than- that of the average equlpment
on the market.

'-e® . Existing buildings purchased or leased by the state govern- ‘
: " ment that exceed minimum energy-efficiericy standards. These --
. standards will include requirements for. thermal and lighting -
efficiencies. ASHRAE guidelines for existing bulldlngs will .
ﬁ‘probably ‘be: adopted as state procurement crlterla. Y

°® .TEnergy-lnten51ve materials ‘that consume the least amount of
energy .among. the cost-effective options available. For example,
-'recycled paper may be purchased rather than new: paper if it
requires less energy to produce. .. \

Each bidder for: state procurement contracts will be required to supply
adequate energy-related information to determine if his equlpment, building,
. or material meets minimum energy effxcxency criteria. .

In addltlon to settlng minimum energy-efficiency criteria, DT will
provide guidelines for the purchase, use, and maintenance of each affected .
procurement item. The objective of the guidelines will be to assist the
‘government purchaser in procuring the most energy-eff1c1ent product, given
the range of acceptable items covered by the state contracts. For example,
the air-conditioning guidelines would indicate approprlate unit capac1ty
for various. coollng areas. Y

Implementing and Administering

Organizations

DT, a551sted by SEO, w111 1mplement and admlnlster thlS program. DT
w111 use federal energy efficiency targets, testing procedures,- and purchase,
use, and maintenance guidelines wherever possxble.



A

Legal_Mechanisms

. All legal mechanisms needed to 1mp1ement the measure are in effect. DT
"has the authority to establish procurement crlterla. All state contracts
that reflect procurement criteria are avallable to local purcha51ng units.
A spec1al bill is currently before the New Jersey leglslature to incorporate
energy-eff1c1ency standards for buildings into the leasing and purchas1ng -
con51deratlons of the state DlVlSlon of Bulldlngs and Constructlon.

: Implementation Plan and Schedule

DT and SEO will identify procurement items for which energy—eff1c1ent

. practices are both desirable and pract1ca1 These tarqet items will be

divided into three groups accordlng to thelr potentlal for energy savings

and the availability of information needed to set standards and guldellnes

for purchase, use, and maintenance of the items. DT will institute energy

efficient practices for the first" group ‘by January 1978, the second group
by July 1978, and the third group by January 1, 1979 (see Table 1}.

Table 1: Items Subject to Energy-Efficient Procurement;Practices

)
7

Implemehtation , 'Impiementation Implementation .

by 1/1/78 : by 7/1/78 by 1/1/79
Appliances °  Appliances Appliances
Air Conditioners ' Refrigerators/ '~ Photocopiers
’ ' Freezers ' ' K '
Vehicles ‘ | ' S Television Sets
o Water Heaters . o
Passenger _ .  Electric Typewriters
S o Dishwashers o . '
Truck ' o o Materials
' - ' Clothes Dryers o
Buildings : o . Paper
: K Clothes Washers
Leased . . Road-Bedding
: Ranges & Ovens - :
" Owned ‘
Humldlflers/
Dehumidifiers

- DT will hire and train two staff persons who will be responsible for
instituting the new procurement practices. These persons will oversee the
preparatlon of contracts for target items that conform to energy-efficiency
criteria. ‘In addition, they will assemble information that will assist
government procurers -in the energy-eff1c1ent selection, use and maintenance
of purchased items. - : : = :



DT will prepare contracts only for procurement items ‘that meet energy- -
efficiency criteria. In setting criteria, DT will rely heavily on life-
cycle costs,-energy efficiency targets, testing procedures, and other:
information developed by federal agencies, such as FEA, and’ trade: assoc1a-‘-

“tions, such as the Air. Condltionzng and Refrigeration Institute. Once -
criteria are’ established, DT will notify bidders of required 1nformat10n, .
procedures, and forms. - The information required will include energy- con- -
sumption and life-cycle cost data. -Once bids are received, they will bé
reviewed and the’ approprlate contracts will be prepared.

To assist government procurers, DT will” also prepare 1nformatlon packages
for each of the target procurement items. ' These packages will be sent to
all state'and local procurers.. A letter encouraging energy-effic1ent o
purchasing practices and the use of state contracts will be enclosed. A T
copy of the letter will be sent to the head of each local and state’ agency.
(See Exhibit G-1 for the 1mplementat10n tasks, respon51b111t1es, and sched-
ule for energy—efflclent procurement ) Co -

Monitoring System

DT's Division of Purchase andAProperty'and SEQ will sample purchase<5
orders to monitor the impacts of the program.

- Related PrOgrams/Measurers

FEA is promulgatlng test procedures, 1abe11ng rules, and energy- '
eff1c1ency targets for. all consumer products using more than 100 kWh/year.
These appliances include refrigerators and refrigerator-freezers, freezers,
dishwashers, clothes dryers, water heaters, air conditioners, home heating
"equipment, television sets, kitchen ranges and ovens, clothes washers,
humidifiers and dehumidifiers, central air conditioners, and furnaces. -

The General Services Administration (GSA) is preparing a guide: for the
implementation of 11fe—cyc1e costing for the Federal Supply Service. As
part of this effort, GSA is developing 11fe-cycle costlng technlques for
all appliances for whlch FEA is developlng energy-efficiency targets.

EXPECTED ENERGY SAVINGS

Energy~efficient procurement of vehicles, appllances, and bulldlngs
will save 0.35 trillion Btu in 1980. Energy sav1ngs were calculated by
multlplylng : g

e The number of units purchased in 1976 times

of The number of years. between “the 1mp1ementat10n date and July 1 1980
tlmes

N

* items.purchased in;l980;wili,ionuthegaverage,lgenerate saringslforionly
half a year. To approximate this, only items purchased up to{Julyfl,.lgeo,
~are included and it is assumed that these generate a whole year of savings.

G-4"
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Energy-Efficient Procurement Practices

implementation Schedule*

Task

Calendar Months
1 April 1977 '

1Jan 1978

1 Jan 1979

1Jan 1980 1 Jan 1981

ldentify target procurement items
and establish priorities (SEQ/DT)

Hire and train two staff persons for

DT (DT/SEOQ)

Notify aftected parties, e.q., govern-
ment procurers, of the program;.
solicit suggestions. (DT)

Establish minimum energy efticiency
criteria for target equipment,
buildings, materials (DT/SEQ)

Develop information requirements,
forms, and procedures for bidders
(DT)

Notify bidders and solicit bids (DT)

Review bids and prepare appropriate,
open-end termn contracts (DT)

Assemble guidelines for purchase,
use, and maintenance of prucure-
ments (DT)

Encourage local government and
slate agencies 1o purchase from state
contracts (OT)

Distribute guidelines to governmem
procurers {DT)

Sample purchase order to determine
program impact (DT/SEOQ)

—

ﬂ

—A j— ‘.‘
—_— = -

*Tasks are suneduled according to the periods when energy -efficient procurement pracnces are instituted for specific groups of procurement items.
January 1, 1978, and January 1, 1279, - .

These dates are January 1, 1977,

=D uaNyx3



2 The energy consumption per unit per year without state action
,tlmes - ) . -

® The percent decrease in energy consumptlon resultlng from energy-
o eff1c1ent procurement practices.‘ . S

The energy saylngs calculatlons for each item'arebsyown in Exhibit G-2.

co's'rs OF THE MEASURE

Costs to Implementlng and
Admlnlsterlng Organizations

Energy—eff1c1ent procurement practices will cost SEO and DT $33 775 to
implement in 1977 and $51,195 to implement and administer in each year there-
after. The largest portlon of this cost, $33,775 in 1977 and $51, 195 in each
year thereafter, is for personnel. DT will require two staff to work full-
time ‘to-devélop energy-efficiency standards, assemble guidelines, promote
energy-wise procurement, and monitor the program's impact. SEO will need
a staff person to work one—fourth of ‘a man year in each year to assist DT

(see -Exhibit G-3 for a summary of personnel requirements and costs, and
Exhibit G-4 for a summary of total COStS to- 1mp1ement1ng and admlnlsterlng
agencies). i - 5 # %

) e R . Nix

‘Costs to the Prlvate Sector

.The private sector wrll not have any direct costs as a result of the
procurement program. L i e

ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS

The procurement program w111 make proposed energy conservation measures
more palatable to the prlvate sector by show1ng that the government is will-
ing to take careful steps to reduce its own energy.use.} Energy-eff1c1ent
procurement practices will also demonstrate techniques that bu51ness and :
‘prlvate citizens can apply to their purchasing. . K “

&«

The environmental impacts associated with this measure are positive,
“but minimal. Reduced energy use for government vehicles, appllances,e,’
buildings, and materials will reduce air and water pollution by amounts
'that ‘are relatively small. ST .

G-6
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ALV ISIIIY

Calculation of Energy Savings

from Energy-Efficient Procurement of Vehicles, Appliances, and Buildings

Amount

Procured Energy L I
Between Consumption®* ~ Decrease 1980

- Amount implementation Without State. . in Energy Energy
Procurement Procured Implementation - Years to Date and Action in 1976 . Consumption  Savings
Item in 1976* Date July 1,1880 - July 1,1980 (106 Bw/unit)  (percentt = (109 Btu)
Vehicles - - . )
Passenger 1,360 1/1/78 25 3,400 96.0 ) 210 B 65.0
Trucks 330 1/1/78 25 825 140.0 20 23.0
Subtotal 1,690 4,225 .40 88.0
Appliances : .
Air conditioners . 360 1/1/78 25 300 17.8. 21 3.0
Photo copiers 150 1/1/79 15 225 30.7 20 10
Refrigerators/freezers 270 7/1/78 20 540 244 - 23 3.0
Water heaters 150 7/1/78 2.0 300 -33.0 ‘13 1.0
Dishwashers 30 7/1/78 2.0 60 136 15 0.1
Clothes dryers 180 7/1/78 20 360 55.2 16 3.0
Clothes washers 180 ° 7/1/78 20 360 2.8 15 .02
Television sefs ‘ 300 “1/1/79 15 450 4.0 10 0.2
Ranges and ovens 90 7/1/78 20 180 241 7 0.3
Humidifiers/dehunidifiers 105 7/1/78 20 140 9.0 21 v 0.3
Electric typewriters 750 1/1/79 1.5 11,125 0.3 10 0.03
Subtotal - 2,565 4,640 - 121
Buildings‘(sq f1). . B R
Leased 1,200,000 1/1/78 2.5 - 3,000,000 0.27% 20 165.0
Owned 600,000 1/1/78 25 - 1,500,000 0.275 20 83.0
Subtotal’ 1,880,000 4,500,000 248.0
Total - 348.0

* Information provided by the State Treasury, Division of Purchase and Property., except for photocopiers, television sets, and electric typewriters figures. These ure

RPA estimates.

**All energv consumption figures except for passenger vehicles are from U.S. Federal Energy Administration, Sourcebook, Vol. 2: State Energy Conservation Program,

1976. The passenger vehicles figure came from General Service Administration, Life-Cycle Casting Workbooks, 1976.

Z—9 1ayx3g
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~ Energy-Efficient Proctirement Practices ,
"~ Personnel Costs to Implementing and Administering Organizations

.

Task - ‘ Year Staff Requirements Mah—years Organization  Salary ($) Annual Cost ($)
Setenergy efficient procurement 1977 2 staff 1.00 DT. . . 14,600 14,500
-, Criteria; assemble procurer guidelines; .- : : :
monitor program effectiveness - ' .
Assist DT to set energy efficient 1977 1 staff 0.25 SEO - 14,500 3,625
procurement criteria; assemble ‘ ' :
procurer guidelines, monitor
‘program effectiveness 4 :
-Set energy efficient procurement 1978-1980 2 staft 2.00 DT 14,500 29,000
:Criteria; assemble procurer guidelines;
- maonitor program effectiveness S »
* Assist' DT to set energy efficient 1978-1980 1 staff 0.25 SEO .~ :14,500 3,625
‘procurement criteria; assemble: : .
" procurer guidelines; monitor
program effectiveness i
Annial cost 1977 18,125
1978 ) . 32625
1979 32,626 .
_ 1980 32,625
. Total cost ' 116,000

£-D Hawx3



‘Energy-Efficient Procurement Practlces

Total Costs to Implementing and Admmnsterlnq Orgamzatlons

Costs by Calendar Year

‘Type of Costs

1979

1980

51,595

1977 1978 v Total

~ Personnel 18,125 32,625 32625 32,625 116,000
‘Fringe benefits 3,805 6,850 6,850 6,850 24,355
(.21 x personnel} : . .
Travel B o
Equipment* 5,000 500 500 . - 500 6,500
Supplies** 500 200 200 - 200 1,100
Contractual ' : -
Construction
Other _
Subtotal 27430 . 40,175 40,175 140,175 147,955
Indirect Charges 6,345 11,420 11,420 11,420 40,605
(.35 x personnel) AR
Total 33,775 - 51595 51595

. 188,560

* Primarily, for printing standards and quidelines.

**Mailing costs to localities and agencies. '

G-9
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. APPENDIX H

WORK SHEETS

Private Sector Costs and Energy Savings, H-1—H-4
Environmentai Impacts, H-5—H-20
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. NEW JBKSEY ENERGY CONSERVATION PLAN PRIVATE SECTOR COSTS AND ENERGY SAVINGS ($000)

COSTS ENERGY SAVINGS!
ANNUAL TOTAL
Af;er Thtouqﬁ Through' Total
RESIDENTIAL AND COMMERCIAL TYPE 1977 1978 1979 1980 1980 1980 1989 1977-1979%2 1980 1977-19893
Certification of thermal TOTAL 0 82,170 82,170 82,170 ) 246,510 246,510 58,825 45,250 511,325
ffici in existin . . '
:ousfnzncy 9 capital? 80,550 80,550 80, 550 241,650
g Other 1,620 1,620 1,620 4,860
Annual furnace inspection TOTAL 0o 38,800 10,600 10,600 10,600 60,000 155,400 50,050 35,500 435,050
‘ Capital 28,200 0 o . 0 28,200
Other 10,600 10,600 10,600 10, 600 31,800
Individual metering in TOTAL 680 0 0 0 0 680 680 163 125 1,413
residences capital 680 680 '
Other (01 0
Thermal efficiency TOTAL 2,700 11,000 11,000 11,000 (\ 15,700 35,700 34,775 26,750 302, 275
i;:gg:id: 53;132: :“d Capital . |[2,700 11,000 11,000 11,000 35,700
enovate 9 Other 0. 0 0 0 0
Lighting efficiency standards TOTAL 0 5,900 5,800 0 ] 11,700 11,700 §105,300 81,000 915, 300
- -ni - e -
ord -day, dagintane thormo- | capueas
P 9 Other o 0 0
Replacement of gas pilot TOTAL 0 26,700 '26,.700 18,600 0 72,000 72,000 022,237 ~ 17,125 193,487
lights capital 26,700 26,700 18,600 72,000
Other 0 0 0 )
Water conservation code TOTAL 0 0 0 ()] 0 0 0 9,750 7,500 84,750
V Capital .
Other
Weatherization program TOTAL 0 0 o 0 0 0 0 G50 500 -5,650
Capital
Other -
TOTAL RESIDENTIAL AND TOTAL 3,380 164,570 136,270 122,370 10,600 426,590 521,990 281,775 216,75b 2,449,275
COMMERCIAL SECTORS " capital [3,380 152,350 124,050 110,150 o |is9,930 ‘ )
Other 0 12,220 12,220 12,220 10,600 36,660

! Assumes an average energy cost of $2.50 per million Btu.

2 Assumes that total enexgy savings for 1977, 1978, and 1979 egual 130 percent of 1980 enéigy savings.

3 Assumes that energy savings in each year 1981 through 1989 will equal energy savings in-1980.

4 : . .
Considers only capital costs throuah dine 1980. -
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COSTS .

Other

ENERGY SAVINGS
ANNUAL TOTAL '
. After Through Through : . Total
INDUSTRIAL [rypE 1977 1978 1979 "1980 1980 1980 1989 1977-1979 1980 1977-1989
_ Improving boiler efficiency TOTAL 0" 4,670 3,462 3,462 1,047 11,594 21,017 73,775 56,750 641,275
- Capital 3,623 2,415 2,415 0 8,453
Other 1,047 1,047 1,047 1,047 3,141 ‘
Waste TOTAL - 0 0 0 0 o 0 o 2,600 2,000 22,600
i Capital ‘
Other
rank fuel evaporation TOTAL 0 0 0 0 0 0 0 - 27,950 21,500 242,950
limits Coe
Capital
Other
TOTAL INDUSTRIAL SECTOR [froTaL 0 4,670 3,462 3,462 1,047 11,594 21,017 104,325 80,250 906,825
T o, Capital 3,623 2,415 2,415 0 8,453
Other 1,047 . 1,047 1,047 1,047 3,141
TRANSPORTATION
‘Right turn on red TOTAL - 0 (] o o ] o 0. |l 1,950 1,500 16,950
’ Capital .
Other
Enforcement of 55 mph JrotaL - . O'V 0 0o 0 0 0 0 6,500. °5,000 ' 56,500, :
limit : e : ' C -
sp?ed' f?l . ~Capital
Other
Expanded inspection TOTAL - - 10,900 11,800  12,700° 13,600 13,600 | 49,400 171,400 :}10,075 7,750 87,575
5;§§§fgﬁi.f°‘ mee. |l capital 0 S0t o o’ o | o . L
k Other 10,900 11,800 12,700 13,600 13,600 - | 49,000
Promotion of carpools TOTAL Not éétimated 2;,125 716,250 183,625
aﬁd,VéqpoolsA . capital K ) !



COSTS . ENERGY SAVINGS
ANNUAL ) TOTAL ' '
- After Through Through . Total
TRANSPORTATION (continued) TYPE 1977 1978 1979 1980 1980 1980 1989 11977-1979 1980 1977-1989
Promotion of public TOTAL ) ‘0 0 o 0 0 o 2,600 2,000 . 22,600 -
transit ‘ Capltll
Other
Bus Replacement program TOTAL- . - 0 0 0 0 0 0 0 650 500 - 5,650
Capital i ’ )
Other
Use of drag reduction TOTAL 0 4,000 0 1] (4] 4,000 4,000 " 3,250 2,500 28,250
dgque§ guutrucks Capital * 4,000 4,000 .
Other 0. 0
TOTAL TRANSPORTATION TOTAL ~ |1r0,900 15,800 12,700 13,600 13,600 53,000 175,400 [l46,150 35,500 401,150
Capital - 0 4,000 0 0. o | 4,000 ' ' ’
Other 10,900 11,800 12,700 13,600 13,600 49,000
UTILITIES
Current and proposed "'ron:. o 0 0 0 0 0 o . [[17.550 . . 13,500 152,550
conservation measures p- - . . .
PR Capital
by utilities ) * Other
Financirig of conservation TOTAL 0 8,79%0 8,090 .- 8,090 100 24,970 - 25,870 "1,525 1:250 14,125
Investments by utilities: " capital 7,115 7,115 7,115 0 21,345 .
option Other 1,675 975 975 100 .'3,625 -
Financing of conservation TOTAL 0 13,660 3,260 3,260 0 10,180 10,180 3,575 2,750 31,075
i":‘i’zf‘“‘;““ by utilities: * capital 2,705 2,705 2,705 8,115
P _ Other 955 555 555 2,065
TOTAL UTILITY SECTOR TOTAL () 8,790 8,090 8,090 100 24,970 25,870 19,175 14,750 166,675
é"ijg':“l"’g financing capital 7,115 7,115 7,115 0 21,345 '
P Other 1,675 975 975 100 1 3,625
TOTAL UTILITY SECTOR TOTAL 0 3,660 3,260 3,260 0. 10,180 10,180 21,125 16,250 183, 625
:»:::2: 2 financing capital 2,705 2,705 2,705 8,115
Other 955 555 " 555 2,065 -
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ENERGY SAVINGS

1 Enérgy savings reduced by 20

percent to account for overlap betweén measures.

COS'TS
ANNUAL TOTAL
i After Through Through Total
GENERAL TYPE 1977 1978 1979 1980 . 1980 1980 1989 1977-1979 1980 1977-1989
Enefgy efficient TOTAL () 0 0 0 0 0 (4] 1,138 o 875 9,890
procurement practices Capital -
Other
TOTAL GENERAL TOTAL 0 0 ) 0 ) ) 0 1,138 875 9,890
Capital ‘
Other
TOTAL WITH UTITITY
FINANCING OPTION 1
-Unadjusted TOTAL 114,280 193,810 160,520 147,520 25,350 {516,150 744,270 452,560 348,125 3,931,810
— Capital 1,380 167,090 133,580 119,680 0 423,720 '
Other 10,900 26,740 26,940 127,840 25,350 92,430
Adjusted 1 TOTAL 14,280 193,830 160,520 147,520 25,350 516,150 744,270 362,050 278,500 3,147,050
Capital | 3,380 167,090 133,580 119,680 0 423,720 ' i
Other 10,900 26,740 26,940 27,840 25,350 92,430
_TOTAL WITH UTILITY
FINANCING OPTION 2
Vo : . . :
Unadjusted TOTAL . 14,280 188, 700 155,690 142, 690 25,250 501,360 728,580 {454,510 349,625 3,950, 760
capital 3,380 162,680 129,170 115,270 ) 410,500 o '
other 10,900 26,020 26,520 27,420 25,250 90, 860 -
. 1 »
Adjusted TOTAL 14,280 188,700 155,690 142,690 25,250 501, 360 728,580 363,610 279,700 3,160,610
" Capital 3,380 162,680 129,170 115,270 0 410, 500 )
Other 10,900 26,020 26,520 27,420 25,250 90, B60



TALLY SHEET OF REDUCTIONS IN EMISSIONS - WATER

Acids

Nases

Dissolved

1 Solids

Suspended
Solids

Non-
degradable
Organic

Biological
Oxygen
Demand

Chemical
Oxygen .
Demand

Gasoline vehicle

Diesel bus

-19

1.13

2.19

Refinery, vehicle fuel
Space heat, :
commercial gas -

. 36

.12

' Space heat, commercial
distillate oil

7.33

23.16

44.97

Space heat, commercial
residual o0il

3.86

1.63

3.18

10.07

19.48

Space heat,
commercial, coal

Space heat,

' ‘residential, gas

Space heat, residential,
distillate oil

120.43

125.26

‘Electric generation, gas
turbine (gas-fired)

Electric generation,
gas turbine (oil-fired)

Electric generation,
steam (gas-fired)

Electric generation,

steam (residual oil-firedi

Electric generation,
steam (coal-fired)

159.24

13.16

822.50

118.44

17.11

TOTAL

159. 24

13.57

849.88

152.11

116.66

31.30

191.90




TALLY SHEET OF REDUCTIONS IN EMISSIONS - AIR

’ ’ : Carbon
- Oxides of Sulfur Hydro- . Carbon Dioxide _ -
Particulates |Nitrogen Dioxide carbons Monoxide (103) Aldehydes

Gasoline vehicle 914 4,393 221 2,963 31,249 1,098 -
Diesel bus 70 1,996 146 196 1,212 131 32 —~
Refinery, B - i J ’
vehicle fuel 2 - 12 11 12 1 - 2
Space heat, : : ' | . :

commercial gas 54 888 2 23 57 356 - 29
Space heat, commercial . , '
distillate oil , 553 2,345 1,326 -359 724 820 110
Space heat, commercial ' o ' o
residual oil ' 335 948 2,259 152 .15 355 31
Space heat, R R '

commercial, coal 182 52 310 20. 85 46 1
‘Space heat, _ ‘ ' i ‘ '

residential, gas . 136 1,876 5 58 142 897 71
Space heat, residential, ' , ' o S o ’
distillate oil 1,053 1,860 3,668 999 559 2,285 305
Electric generation, : - o g
gas turbine (gas-fired) - - - - - - -
Electric generation, ‘
. gas turbiné (oil-fired) 179 1,690 645 159 891 379 20
Electric generation, , ' v \

steam . (gas-fired) 105 4,175 4 280 3 866 . 48
Electric generation, : ' ' -
steam (residual oil-fired) | - 945 11,907 17,317 11,032 90 2,643 233
Electric generation - } : ' : A

steam (coal—firedi 871 4,580 5,382 111 304 . 1,369 9

' T L ' » 11,245 B _
TOTAL 5,399 36,722 31,296 6,634 35,332 x 103 tons |891




TALLY SHEET OF REDUCTIONS IN EMISSIONS - OTHER

Thermal

‘1Gccupational

Occupational Occupational = |[Solid
Reject Death Injury Man-Day Loss © |Waste
Gasoline ) - - - - =
Diesel bus - - - - -
Refinery, , »
vehicle fuel - .0003 .02 1.2 23 .
Space heat, R o : . .
commercial gas 5.2 .001- .18 542.0 -
Space heat, commercial :
distillate oil - .007 .48 24.1 463
Space heat, commercial : _ )
residual oil ' ’ - .003 .20 10.5 201
Space heat, : : T
commercial, coal - - .029 .50 - 37.8 3,565
Space heat, : . ' . IR
Residential, gas : 13.1 - .003 .44 13.2- b -
Space heat, residential, ) ’ _ R
distillate oil - .019 1.34 67.2 1,290
Electric generation, ‘ :
gas turbine (gas-fired) - = - = -
'Electric generation, . ; ,
gas turbine (oil-fired) - .004 .26 12.8 246
Electric generation, : ' R
steam (gas—-fired) 12.6 .011 1.14 " 46.9. -
Electric generation, _ : o :
steam (residual oil-fired) 27.7 ~.040 -3.39 156.1 1,492
Electric generation, N ' ‘ L o
steam (coal-fired) 13,276.8 .999 17.37 1,266.8 18, 345
TOTAL 3,335.4 1.116 = ° 125.50 . 2,178.6 25,625




ELECTRIC GENERATION " STEAM (RESIDUAL OIL-FIRED)
(Env1ronmenta1 Impact per 1012 Btu)

Col. A ' Col. B - —Jcol.
Coefficient Energy. . . |Resultant
. , . o N for o Rgduction o Emission;
Impact - -~ - U ____|Reduction ' . Reduction
WATER ‘('roﬁs) |
Acids ‘ -
Bases e o v
Dissolved Solids, 'Mis.
: Sﬁspended.SOIidstA v
Nonfdegradablc org. k
BioldgicalZOxygéﬁ Demand "
Chemical bxyéen Demahd |
_AIR (TONS) ‘
Particulates ' | (30.4)* 31.09. 94 5
Oxides of Nitrogen ' . 383.0 » 31.09 ' 111,907
Sulfur Dioxide | (557)*% . 31.09 17,317
~ Hydrocarbons 33.2 1. 31.09 B 1,032
Carbon Monoxide - ; | 2.9 ’ 31.09 90
Carbon Dioxide 3 85000.0 _31.09 - |2,642,650
Aldehydes - . . 7.5 31.09 233
OTHER . .
Thermal Rejection (Btu) s 0.8900. . 31.09 . 27.67
Occupational Death (Men) K | ~ 0.0013 731.09 3 0.04
Occupational Injuries (Men) '0.1090 31.09 ' 3;39 _
Occupational Man-Day Loss . 1 . 5.0200 31,09 156,07
Solid Waste Tons a A1 48.6000' 31.09 . | 1, 45;2 32

* TLocal utllltles must be consulted to take account of abatement factors for
particulates and sulfur em1551ons. ~

RESOLIRCF PLANNINGS ACCA/SIATEE 1nirm



‘ ELECTRIC.GENERATIONJ.STEAM”(COAL-FIRED)
‘(Environmental Impact per 1012 Btu)

Col. C

Solid Waste Tons

1394.0000

Col. A Col. B
Coefficignt ~ [Energy {Resultant

R for Reduction - Emission .
Impact Reduction o Reduction
WATER (TONS). ‘ | _ o
Acids 12.1 - 13.16 - 159.3
Baseé : | 1;0. 13.16 13.194 .
Dissolved Solids, Mis. 162.5 13.16 822.50
Suspended Solids 9.0 13.16 118. 44
Non-degradable Org. 1.3 13.16 17.1]
Biological Oxygeh Demaﬁd o S
Chemical Oxygen Demand.
AIR (TONS) i
Particulates (66.2) * 13.16 871
Oxides of Nitrogen 348.0 13.16 4,580
Sulfur Dioxide (409) * 13.16 ‘5,382
Hydrocarbons 8.4 13.16 1111
Carbon Monoxide 23,1 1 13.16 304
Carbon Dioxide 104000.0 13.16- 1,368,640
Aldehydes " 0.68 - 13.16° -
OTHER: ,
Thermal Rejection (Btu) 249.0000. 13.16 3,276.840
Occupational Death (Men) . .0.0759 | 13.16 ©.999
Occupational ‘Injuries  (Men) - 1.3200 “13316 U"l7-37b
Occupational‘Man—Daf Loss 96.2600 13.16 1,266.78

- 13.16 | 18,345.04

* Ipcal utilities must be consulted'to‘take account of abﬁtement factors for

particulates and sulfur emissions.



DIRECT EMISSIONS FROM AUTOMOBILE OPERATION -.
(Environmental Impact per 1012‘Btu«of Gasoline)

fcol. 2 -~ [col. B Col. C
Coefficient Energy = Resul tant
for: Reduction Emission

Impact i A : ‘ " - o Reductibh( : Reduction. -

WATER (TONS)
Acids

Bases

-Dissolved Soiids, Mis.

Suspended Solids

Non-degradable Org. S

 Biological Oxygen-ﬁemand"

Chemical Oxygen Demand

AIR (TONS) o _
Particulates . : i} 62 - 114,74 : 914

Oxides of Nitrogen | 208 14.74 4,393
T ™ ==

Sulfur Dioxide - ‘15 14.74 o221

, Hydrocarbons ' 201 14.74 12,963

Carbon Monoxide - 12,120 : 14.74 31,249
Carbon Dioxide 74,500 14.74 "~ 1,098,130
Aldehydes ' ' | ‘

OTHER
Thermal Rejection (Btu)

Occupatiénal Death (Men)

Occupational Injuries (Men)

Occupational Man-Day LoOSS

Solid Waste Tons

H-10
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DIRECT EMISSION FROM DIESEL BUS:OPERATION
(Environmental,Impact pe;*lolletu of Diesel Oil)

4

-

Col. A

" H-11

Col. B Col. C
"|Coefficient: Energy = ~ |Resultant
_ {for ' Reduction Emission.
Impact Reduction ' Reduction
WATER (TONS) ) |
Acids
Bases .
Dissolved Solids, Mis.
Suspended SOIid;-H~
NOn-degradablg Org.
- Biological Oxygen Demandv‘
Chemical Oxygen Demand
AIR (TONS)
Particulates 45.7 1.54 70
‘Oxides of Nitrogen 1,296.0 |1.54 1,99
Sulfur Dioxide 94;8.' 1.54 146
Hydrocarbons. 127.0 1.54 196
Carbon Monoxide .787.0 1.54 1,212
Carbon Dioxide 85,000.0 1.54 {130,900
Aldehydes’ | 207 1.54 32
_OTHER
Thermal Rejection (Btu) -
Occupational Death (Men)
<Occupational Injuries (Men)
Occupational Man-Day Loss
Solid Waste Tons
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EMISSIONS ‘FROM PRODUCTION AND . DISTRIBUTION
. OF VEHICLE FUELS
(Envxronmental Impact per 1012 Btu of Vehlcle Fuels)

.

e

Col. A -

H-12

‘ Col. B Col. C
" ICoefficient Energy Resultant

' . for , Reduction Emission
Impact . ... RedqctIOn’ Reduction
WATER (TONS) .
Acids
Bases ' “'
Dlssolved SOlldS, Mls. »0.4 -47 «19
Suspended SOlldS - 0b76 .47 .36
Non—degradable Org. 2.41 » .47 1.13
Biological Oxygen Demand 0.76 f47 .36
Chemical Oxygen Demand , 'A.SG .47 2.19
AIR (TONS) o
Partlculates 3. 2 ~.47 1 1.50
Ox1des of Nltrogen 26 O'f .47 412.22
Sulfur Dioxide ?3,52 - .47 11.05
Hydrocarbons 26.0 .47 12.22 .
CarbenkMonoxide ‘S.O ‘ .47 1.41
CarboﬁfDiexide | - | - -
Aldehydes 4.15 ;; .47 1.95
. OTHER
'Ihermal Rejection (Btu) - - -
Oceupational'Death (Men) 0.0007 .47 .0003.
Occupatlonal Injurles (Men) .05 ) ".47 Core .02
Occupatlonal Man Day Loss “2.5 .47 1.18
Solid Waste Tons _ 48.0 .47 22.56
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SPACE HEAT, COMMERCIAL, NATURAL GAS
(Environmental Impact per 1012 Btu)

Col. A~

Col. B Col. C
Coefficient Energy Resultant
, for ) Reduction Emission
Impact Reduction - o Reduction
WATER (TONS)
- Acids -
~Basés -
Dissoived Solids, Mis. -
Suspendéd Solids - -
Non-degradable Org. .02 5.84 12
Biological Oxygen Demand - ,
Chémiéal Oxygen ‘Demand - =
AIR ( TONS)
Particqlates, 9.25 5.84 "54;02
. Oxides of Nitrogen 152.06 5.84 888.03
Sulfur Dioxide .314 5.84 1.83
Hydrocarbons 3.95 5.84 ' 23.07
Carbon Monoxide . 9.72" 5.84 56ﬁ76‘
Carbon Dioxide '~ l61,000.0 5.84 356,240.00
- Aldehydes 4.9 5.84 28.62
OTHER . )
Thermal Réjection {(Btu) .8§ 5.84' 5.20
Occupational Death (Men) .0002 = |5.84" 7001
Occupational Injuries (Men) .03~ 5.84 .18
‘Occupational Man-Day Loss 5.84 541.95

- Solid Waste Tons

- 92.8

H-13

BECAIID/AE DI AMAMINS ACCNTIATEC




Col. C
Coefficient i Energy Resultant
» for Reduction - Emission

Impact ReductiOn . |Reduction -

WATER (TONS)

Acids -

Baéés ‘ -

" pissolved Solids, Mis. .4 9.65 3.86.
 Suspended Solids .76 9.65 7.33

Non-degradable Org. 2.4 9.65 23.16 .
 Biological Oxygen Demand ) 9.65 7.33

Chemical Oxygen Démand © 4.66 19.65 44;92

AIR (TONS) o

Particulates. 57.26 l9.65 553.0

Oxides of Nitrogen | 242.98 9.65 2,345.0

Sulfur Dioxide 137.45 9.65 1,326.0
" Hydrocarbons 37.17 9.65 v  359.0“

Carbon Monoxide 75.0 724.0

Carbon Dioxide 85,000.0° 9.65 820,250.0
Aldehydes 11.4 9.65 110.0

OTHER

Thermal Rejection (Btu) - =
"Occupatidnai.Death (Men) .0007 [9.65 .007

Occupational Injuries (Men) .05 9.65:T .48

Occupational Man-Day Loss 2.5 9.65 24;13
' 'Solid Waste Tons ' 148;0 9.65 463;26

i
H-14

'SPACE‘HEAT, COMMERCIAL, DISTILLATE OIL
(Environmental Impact per 1012 Btu)

Col. A

iCol. B

RESOURCE PLANNING ASSOCIAYES, INC.




L~

(Env1ronmental Impact per 101% Btu)

\

SPACE HEAT, COMMERCIAL, COAL (26.2 x 108 Btu/ton) (1% Sulfur)

Col. C

‘ICol. A . Col. B
. [Coefficient Energy Resultant
for : Reduction Emission
Impact: Reduction : Reduction
WATER (TONS)
Acids -
Bases .99 .41 .41
Dissolved Solids, Mis.‘ 26.7 .41 - »10.95 -
Suspended Solids 5.77 .. .41 _2.37
Non-degradable Org;. -
. Biological Oxygen Demand ) -
éhemical Oxygen Démand - -
AIR (TONS) _ ‘
~Particulates - 443.9 .41 182.0..
’Oxidés of Nitrogen | 125.8 L4 52.0
Sulfur Dioxide | _755.4 .41 310.0
Hydrocarbons 48.34 .41 20.0
Carbén Monoxide 206 1 .41 ‘85.0
Cérbon Diokide 111 000. O .41 45,510.0
Aldehydes 1.33 .41 1.0
OTHER
Thermal Rejection (Btu) -
Occupafional Death (Men) .07 .41 .029
'OécﬁPationél injufies (Men) 1.22 .41 .~ =50
Occupational Man-Day Loss 92 2 .41 37.80.
Solid Waste Tons | '8, 696 0 '.41 3,565.36
H-15
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SPACE HEAT, RESIDENTIAL, NATURAL GAS

(Environmental Impact per 1012 Btu)

Col. A Col. B Col. C
Coefficient Energy Resultant
A ‘ for » Reduction Emission
Impact Reduction Reduction
'WATER (TONS)
Acidﬁ B -
Bases -
Dissolved Soiids, Mis. -
Suépended Solids -
Non—degradabie 0xg. . .02 | 14.71
Biological Oﬁygen Demand -
Chemical Oxygen Demand -
'AIR (TONS) v
Particulates 9.24 14.71 136.0
Oxides of. Nitrogen ' 127.5 14.71 1,876.0.
Sulfur Dioxider: ’ .31 14.71 5.0
Hydrocarbons . 3.96 14.71 ' 58.0
Carbon Monoxide i 9.68 14.71 142.0
Carbon Dioxide 61,000.0 . 14.71. 897,310.0
Aldehydes 4.86 14.71 . 71.0.
OTHER
Thermal Rejection (Btu) . 890 14.71 13.09
'6ccupational Death (Men) .0002 14.71 .003
‘Occupational Injuries (Men) .03 14.71 _ -44
Occupational Man-Day Loss .90 14.71 . 13.24
Solid Waste Tons - -
H-16"
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'SPACE HEAT, RESIDENTIAL, DISTILLATE OIL
(Environmental Impact per 1012 Btu)

Col. A

Col. B Col. C
Coefficient. . Enerqgy Resultant
. for - Reduction Emission
Impact Reduction - ' Reduction _ -
WATER (TONS) y
Acids -
Bases -

Dissolved Solids, Mis. .4 26.88 10.75
Suspended Solids .76 26.88 20.43
Non-degradable Org.. 2.41 26.88 64.78
Biologiéal O#ygen Demand - .76 26.88 . _ 20.43
Chemical Oxygen Demand . - 4.66 26.88 - . 125.26
AIR (TONS) | . 3
Particulates 39.16 26.88 . 1,053.0
Oxides of Nitrogen 69.18 26.88 1,860.0
Sulfur Dioxide 136. 45 26.88 3,668.0
Hydrocarbons 37.17 26.88 999.0
Carbon'Monoxide 20.80 26.88 559.0
‘Carbon Dioxide 85,000.0 26.88 2,284,800.0
Aldehydes 11.34 26.88 305.0

OTHER

Thermal Rejéctio'n (Btu) - _
Occupational Death (Meﬁ) .0007 26.88 .019
Occupational Injuries (Men) .05 26.88 1.34
Occupational Man-Day Loss 2.5 26.88 . 67.20
Solid Waste Tons . 48.0 26.88 . 1,290.24

i
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ELECTRIC GENERATION, GAS ?URBINE;(DIL-FIRED)

(Environmental Impact per 1012 Btu)

Col. A [col. B Col. C
Coefficient %nergy Resultant
for Reduction Emission
Impact Reduction Reduction
'WATER (TONS)
Acids -
Bases -
Dissolved Solids, Mis. -
Suséended Sélids » -
Non-deéradable Org. -
Biological Oxygen Demand -
Chemical Oxygen Demand -
AIR (TONS) |
Particulates 35 5.12 179
Oxides of Nitrogen. 330 5.12 ‘1,690
Sulfur Dioxide 126 5.12 645
gxdrocarboﬁs 31 {5.12 159
Carbon Monoxide 174 5.12 891
_Carbon Dioxide 74,000 5.12 378,880
Aldehydes | 4 5.12 20
OTHER
~Thermal Rejection (Btu) -
Occupational Deéth (Men) | 0.0007 5.12 .004
Occupational Injuries (Men) 0.05 5.12 .26
Occupational Man-Day Loss ' 2.5 5.12 12.80 i
Solid Waste Tons 48.0 5.12 245.76
H-18-
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/

SPACE 'HEAT, COMMERCIAL, RESIDUAL OIL

48.02

H-19

(Environmental Impact per 1012 Btu) .
Col. A . Col. B Col. C
{Coefficient Energy ' Resultant
o= |for ‘ Reduction Emission
- Impact Reduction” ‘ Reduction
WATER (TONS) |
Acids ' o . . -
Bases ' - . .
Dissolved Solids, Mis. 0.39" é.iB 1.63
Suspended Solids 0.76 4.18 3.18
Non-degradable Ofg. 2.41 14.18 10.07
" Biological Oxygen Demand . 0.76 la.18 3.18
Chemical'Oxygen Demand ‘ 4.66 4.18 19.48
AIR (TONS).
Particulates . 80.06 la.18° 355.0
' Oxides of Nitrogen 226.9 l4.18 948.0
Sulfur Dioxide ' 540.5 4.18 ©2,259.0
Hydrocarhons 36.4 4.18 '152.0
‘Carbon Monoxide 3.47 ¢ 4.18 - 15.0
~ Carbon Dioxide iss,ooo.o 4.18 355, 300.0
Aldehydes,v 1.5 4.18 - '31.0
OTHER ‘
Thermal Rejecfion-(Btu) - .'
Occupatibnal Deéth (Men) .0007 4.18 .003
, Occupational Injuries (Men) ".049 4;18 .20
Occupational Man-Day Lbss 2.52 14.18 10.53
Solid Waste Tons ' d la.18 200.72




ELECTRIC GENERATION, STEAM (NATURAL GAS-FIRED)
(Environmental 1mpéqt'per\101? Btu)

Col. A ~ jCol. B ' Col. C

Coefficient Energy : Resultant:
A ‘ , for 1Reduction Emission
Impact . ~ ' Reduc¢tion : Reduction
WATER (TONS)
. Acids

Bases
Dissolved Solids, Mis.
Suspen@ed Solids
Non-degradable Org.
Biological Oxygen Demand | {
éhemiéal Oxygen Demand |
AIR (TONS) C
Particulates ' ' 7.4 . 14.20 _ 105.61
Oxides of Nitrogen - 294.0  |14.20 4,175.0,
Sulfur Dioxide ' 0.3 l14.20 4.0 -
Hydrocarbons o S 19.7 - li14.20 " 280.0
Carbon Monoxide | B , . 0.2 - {14.20 - - 3.0 
Carbon. Dioxide ' . |e1,000.0  {14.20 866,200.0 _
Aldehydes 7 3.4 |1a.20 | as.0
OTHER N
‘Thermal Rejection (Btu) _ . 0.89 14.20 - 12.64
Occupational Death (Men) ) ' '0.0008° 14.20 ‘ ;011
Occupational Injuriés (Men) ‘ . 0.08 14.20 ]  1;14
Occupational Man-Day Loss = 3.3 14.20 | 46.86
Solid Waste Tons o ' ( R

H-20 ' /
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%mir nf Nmn Jerm‘g

STATE ENERGY OF'F‘!C.E

DEPARTMENT OF‘ "PUBLIC" UTlLlTIES.

BOARD OF" F’UBL!C UTILITY COMMISSIONERSE ‘
-, S " ior commsacz STREET., "~ .
. NEWARK; NEW JERSEY: _o71oz B

' 9May‘4j;l977ﬂ”a

'Ms, Janet Drechslen - IR
"MSM Reglonal Study’ Coun01l N
. 20 Nassau Street : C Sl
"lPrlnceton, . 08540

”,Dear Ms, Drechsler- }545 '
L Pursuant to your request, enclosed please flnd
f7a COPY “of: the NeW Jersey State Energy Conservatlon Plan.,v

If Vou have any comments on the plan I would apprec1ate

"-“"?'hearlng from you

. x_{"‘"

sl harles 'Richm s
. | - Acting Administrator- .
CR eqg - ol o R
. ¢Enclosure













